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The Diamond as a Reflex
By Herman Bernard

Associate, Institute of Radio Engineers
F,.R those who

desire to con -
so tict the Diamond
of the Air, using only
three tubes instead of
four, the reflex prin-
ciple will be attrac-
tive, since this circuit

.,Th may be built that
way with little sacri-
fice of the original
simplicity. As a re-

kt.,... C2",,,,(.. flex the set can not
be better than the 4 -
tube model, but ap-

proximately the same results will be
obtained. The reflex will make a good
portable set, especially as the panel is only
7x18", and several firms sell portable cases
which will accommodate this size.

The circuit (Fig. 1) uses the multiple
tuning system, so that only two controls
are needed, one for wavelength, the other
for regeneration. The double condenser,
Cl, having a common rotor but two sepa-
rate stators, each of the two sections .0003
ntfd., tunes both the RF and the detector
coil secondaries. This makes for space
economy, too, so that for portable use an
additional advantage is derived.

Loop May Be Used
As a reflex the set will operate on a loop

as the 4 -tube model does, but the wiring
would have to be altered slightly in respect
to Fig. 1. A double -circuit jack would be
included. This could go to the left of the
RF rheostat, the lower -left-hand knob
shown in the panel layout, Fig. 2. The
secondary L2 would be connected to the
inside springs of the jack, while the out-
side right-angle would go to the G post
of the first audio transformer, lower left.
Fig. 1, and the hooked outside leaf to the
post on Cl that connects to the grid of
the RF tube. Thus when the loop, con-
nected to a plug, is inserted it makes con-
tact with that section of the condenser Cl
that tunes the RF stage. The aerial sec-
ondary L2 is cut out, likewise Ll, the
aperiodic primary, whence the secondary
derives its energy. Thus with the loop
provision the set may be operated on a
water craft, in an automobile, and in camp
or at one's bosky Summer home. If pref-
erable, provision may be made for using
the set for loop operaton exclusively, the
coil L1L2 then being omitted. In case
both options are desired, of course the two
secondaries and the loop must be matched.
Data on these points was given in detail
in the May 23 and 30 issues of RADIO
WORLD, where the fundamental circuit
was discussed as a 2 -control receiver for
exclusive operation on outdoor aerial or
exclusive operation on a loop. In the
June 13 issue information was presented
on the combination of uses, together with
particulars for matching coils and loop.
Those desiring to depart from the diagram
as shown in Fig. I this week should con-
sult the issues cited, but so much of the
information necessary to construct the cir-
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FIG. I, the Diamond of the Air as a reflex. There are me stage of tuned radio -frequency amplifies,Um, tuned regenerative detector stage and two stage. of trensforerser-coupied andlo-frequancyamplification, the first stage being reflected in the RF tuba Thus one tube does doable duty. While
not better than the original straight 4 -tube model. this net le butter adaptable to portable me, onaccount of space conservation and slightly lighter weight. The two seemdary ecdla are toned by acompound condenser. eliminating one control. Leaving only Owe. This eat also will work well on a

loop. It la a DX receiver of considerable volume and clarity.

cuit just it is !low shown will be re-
peated.

Coil Matching
Probably the simplest way of matching

the two secondaries, L2 and L4, would be
to wind a given inductance for L2, then
wind the secondary L4 with four more
turns than the other had. Using only half
of the double condensor (one stator to
grid of the RF tube, rotor to minus A, the
other stator unconnected for the moment)
place any other variable condenser tem-
porarily across L4. The test condenser
may be .00025, .00035, .005 or even .001.
Tune in a few stations, spread as much as
possible over the dial range of Cl, that is,
giving readings on low, high and interme-
diate wave stations. If that is not con-
venient, select, if possible, a station or two
over 450 meters, otherwise, even if only
one station can be received at the time,
use that as your guide. Now note the dial
readings for CI, the half -section of the
compound condenser. Then transfer the
connections, so that the leads that went
to the test condenser now go to the half -
section of the double condenser. This is
done simply by switching the two grid
leads (RF and detector tubes). The ob-
ject is to get exactly the same reading or
readings on Cl in its new position as were
obtained formerly, for then the detector
stage will be tuning in step with the RF
stage, and this is necessary, otherwise two
slightly different wavelengths will be rep-
resented by the same setting of Cl. You
will find that CI is now running behind in
dial readings, compared with the previous
record. This is due to the four extra
turns. The inductance increases approxi-
mately as the square of the number of
turns. when the length of the winding is
equal to the diameter, which gives you an
blea of how nuickly the inductance rises.
However, in this case the increase will be

.water, as we shall not use a diameter
equal only to the length of the winding
)distance between terminals).

Remove one turn at a time until the
readings of Cl are made to coincide with
the previous readings. It may be neces-
sary to remove the entire four turns, and
on a rare occasion perhaps even an extra
turn, but about two turns in excess of the
number on L2 usually will be found cor-
rect. Fractions of a turn may be regarded,
but experience has not vindicated any
such assumption.

With a 3'A" diameter tubing, about 4"
high, the primaries LI and L3, may consist
of twelve turns of No. 24 silk over cotton
wire, the secondaries, 45 turns and 49
turns (for test), respectively. If commer-
cially made coils are used, two coils, each
with 45 turns on the secondary, may be
used experimentally just as they are, and
if two settings close together both bring
in the same station, the trouble will be on
the RF side. A safe method would be
to scrape a tiny bit of the insulation off the
44th turn of the RFT (1.2) and short-
circuit that turn. If that doesn't do the
trick, short-circuit the 43d turn. When
the correct position is found, the excess
wire may be unwound, cut off, and the
new terminal restored to the binding post
on the coil. In doing this take care to
hold the winding firmly in place, other-
wise the wire will spring away from the
form and you would have to rewind the
entire secondary.

If the kind of wire specified is not avail-
able. use No. 22 single cotton covered.
The form may be quartzite rods, bakelite,
fibre, etc. The specifications as given are
those of the Bruno coils.

The coils are wound so that there is
little space between respective windings,
no more than tr. The nearer the pri-
mary is to the secondary, usually the
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The Diamond Made Portable
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FIG. 2 (top) the panel layout of the 3 -tube reflexed Diamond of the Air. The two coils should be
mounted at right angles to each other to avoid stray coupling, for this robs any circuit of efficiency.

greater the stability, due to the added ap-
parent resistance in the circuit. This re-
sistance comes in handy in regenerative
sets, which have a tendency to reduce re-
sistance even below the safety point.
When one consders that super -regenera-
tion (not used in this set) may even cre-
ate a minus resistance, and that nobody
has proven that he can make a serviceable
and stable super -regenerator, it is obvious
that the goal of best results is not repre-
resented solely by the minimization of re-
sistance. There must remain enough
resistance to bolster up the tube short-
coming, which is the tendency of the plate
energy to flood the grid, on the lower
waves particularly, an instance of regen-
eration to be distinguished from the pur-
poseful kind introduced by the tickler L5.

Do not alter commercial coils, however,
to close up the space between primary
and secondary.

In each coil the primary is not phy-
sically connected to the secondary. The
energy transfer is by induction. The
number of turns on the primary need not
be the same in both cases. A few more
or less will not be noticed. It is well to
keep the total number under 15. If diver-
gence exists, put the coil with the larger
primary in the detector coupler stage
(L3).

Making the Tickler
The tickler may be of any sort, pancake

(curkoid), spider -web, solenoid, etc. As
the stator is about 31/4v inside diameter,
the tickler form must not have an outside
diameter in excess of 2/i". The same kind
of wire may be used as previously, the
form having all the wire that it can ac-
commodate without putting turns on top
of one another. For a 2/4" diameter form
about 2/i" high, 30 turns may be used.
Finer wire is all right on the tickler,
such as No. 26 single silk covered, in
which case 26 turns would be enough.

If other diameters are to be used than
those described, the number of turns will
have to be increased for smaller diameters
and decreased for larger ones. Approxi-
mately equivalent values for the 45 -turn,
3%" diameter coils would be: 3' diameter,

55 turns; 4" diameter, 35 turns. The pri-
maries would be, in that order, 15 turns
and 10 turns.

Two Single -Circuit Jacks
A novelty in the hookup (Fig. 1) is the

use of a single -circuit jack in the first
audio stage. This will afford voluminous
earphone service, even on distant stations.
Some locals may be heard on the speaker,
if it is plugged in at J1. The normal
speaker connection, of course, would be
J2. The single -circuit jack in the inter-
mediate audio stage simplifies the wiring
somewhat and is an asset in a portable
set, where rough usage might easily loos-
en the soldered connection often made in
a fragile manner to the inside springs of
the jack. Under the system shown in
Fig. I simultaneous reception is possible
from both jacks.

A C battery is shown, connected in the
last audio stage only. For a portable set
this should be omitted, the connection
from the F post of the second audio
transformer (at right in Fig. 1), being
made direct to A minus. Otherwise con-
nect C minus to the F post and C plus to
A minus. The C battery should be about
4% volts for 90 on the plate.

Tubes and Rheostats
The rheostats must match the type of

tubes used. For a portable set the WD11
or WD12 tubes will serve very well, re-
quiring two No. 6 dry cells, parallel -con-
nected. One dry cell will not be enough
for economical use, the drain being too
great. Two midget 22% -volt B batteries,
series -connected, may be used, giving an
audio plate voltage of 45, detector about
22%, for portables. Otherwise use two
45 -volt batteries, series connected, with
about 90 volts on the two amplifier plates.

C3 is a bypass condenser, .001 or .002
mfd. C2 is the grid condenser, .00025
mfd. The grid leak is 2 megohms, fixed
type, for portable use. Otherwise a good
variable leak may be used, a little better
stability possibly resulting, along with
a smoother leakage path, aiding finer re-
generation control.

The two rheostats R1 and R2 are in the

negative leg of the A battery. For the 11
or 12 type of tubes these should be 6
ohms each. For the 199 or equal, RI
would be 30 ohms and R2 15 or 20. For
the 201A type, RI, 20 ohms, R2, 15 ohms.
Notice that the detector rheostat actuates
the last audio stage as well. To turn the
last stage on or off the switch S is used.

Get Good Audio Transformers
The audio transformers preferably

should be of the same ratio, but if not,
then the higher ratio should go in the
first stage (lower left, Fig. 1). What kind
of transformer the constructor uses will
govern the quality of the signal emitted
through the speaker. As a rule cheap
transformers are cheap in other respects
than price. The best transformers are
expensive, when judged by price list com-
parisons, but inexpensive when judged by
results. General Radio 285, Federal 65
and 65A, Jefferson, Rauland Lyric, Kel-
logg, Acme, Stromberg-Carlson are among
the better quality audio transformers.
Some of these produce more volume than
is comfortable to a tender ear and it is
advisable in such a case to place a 100,000 -
ohm resistance (.1 megohm) across the
secondary of the first audio transformer.
When this is done, with the General Radio
transformer in the first stage and the
Rauland Lyric in the second, an excellent
combination results.

Solving Some Difficulties
The only source of difficulty to be ex-

pected is failure of sufficient regeneration
on the higher waves. To cure this, first
reverse the connections of the tickler L5.

The conventional by-pass condensers
are omitted from the first audio trans-
former. Usually the windings of the
transformers are sufficient for the de-
sired effect. If volume is low, however,
connect a small fixed condenser, of no
larger capacity than .00025 mfd., prefer-
ably .0001, across the secondary (one side
of the fixed condenser to the G post, the
other to the F post). Another place
where a condenser may be put for by-
pass purposes is i cross the primary of
that AFT. This should be a large capac-
ity, say .002 or .001 md., and is to be
resorted to only if regeneration still is not
great enough on the higher waves, after
the tickler connections have been reversed.
The object of this reversal, by the way, is
to avoid negative feedback.

The oscillations are sufficiently con-
trolled by the tickler, the setting of which
at resonance corrects the wayward ten-
dency of the RF tube as well.

Tuning the Set
Tuning is exceedingly simple. The set-

tings of Cl may be charted. They are
always the same with the same aerial and
differ only microscopically even when a
different kind of aerial is used than the
one by which the previous dial readings
were determined. The station, even of
only medium strength, normally will be
heard even if the tickler setting is incor-
rect. The setting of the tickler coil con-
trols volume, by regulating regeneration,
matching it with the requirements of the
wavelength of the incoming carrier. Thus
even the tickler has some bearing on
wavelength, and may be rated as a wave-
length control. However, change of tubes
from socket to socket, inclusion of by-
pass condensers and other considerations
will change the tickler readings from
what they were in tests made previous to
the change. Even the filament heating
has some effect, as well as plate voltage.
Therefore the tickler can not be logged,
although under the same conditions it will
require the same setting. Even so the
readjustment is slight and easy. On re -

(Continued on page 23)
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A SPARE -PARTS REFLEX
That Works to Beat the Band

STUFF AROUND
HOUSE IS PUT

TO GOOD USE

Herbert Hayden Reclaims
Some Old Condensers,
Winds Simple Pair of
Coils and Produces Fine
Little Portable Set.

By Herbert E. Hayden
ONE night I looked over the spare

parts I had around my shack and I
saw the prospects of making a few sets

out of them. AlmOst
everybody has some
spare parts. What's
the use of letting
them eat up space?
Why not put them
to work?

I caught sight of a
couple of audio -
transformers, spider -
web coil forms, a
crystal detector and
the like. I lacked a

HERBERT E. rheostat, so boughtHAYDEN that.
All told, including baseboard and dials

purchased, I spent less than $5 and got
about as good a result as a man could
desire. I built myself a reflex something
on the order of the Harkness, using a
crystal detector, because I wanted speaker
operation on two tubes.

The set was put in a little old carrying
case which used to contain my spiked
shoes and "trunks" in the days when I
was clipping off a mile on the cinder
oath in 4:22.

Those days are gone forever, so now
I do most of my exercising with a saw,
drill and screwdriver in my radio shack.

Got Some DX Too
I got some distant stations on the set

I built and was really surprised that it
was as selective as was necessary. It had
been a year or more since I monkeyed
with this kind of set and meanwhile
broadcasting stations had become more
numerous and I had some fears as to
selectivity. Everything turned out hunky-
dory. Also, the set had lots of pep and
kick in it, although no regeneration Was
used. You can .see from the diagram
(Fig. 1) that the set uses a stage of tunea
radio -frequency amplification hooked tm
to a tuned crystal detector stage, the first
audio being reflexed in the radio stage
and the second audio step being all byits lonesome.

The case provided enough room for the
A and B batteries. As for aerial, I usually
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FIG. 1, the wiring diagram d a 2 -tube reflex that operates a speaker ard which was made hate a
portable set by Herbert E. Hayden and his friend, H. N. Sparks

string a 40 -ft. wire on insulators between
trees when 1 go out in my car, using the
frame of the car as a ground.

I got the idea for using spare pafts
after seeing a similar set built by H. V.
Sparks, of 225 East Seventy-first Street,
New York City, who took it with him on
trips in an auto. It worked fine for him
and just as well for me, so I recommend
the set to all corners as one that is im-
partially loyal to all careful constructors.

Space Saved by Coils
Spider -web coils may be used because

they afford great economy of space, an
important factor in a portable set. Com-
pactness is the keynote of any portable.
And this one is so small and neat, so
easy to carry and so light, that it is just
the thing for vacation service. And it
takes special delight in being on the job
on week -end parties. It wouldn't annoy
a hiker to lug this baby along with him
on the dusty roads.

I used standard sockets, with adapters,
so that 199 tubes could be employed as
an option. However, the constructor can
make up his mind what he prefers to do
on the tube problem. The 199, 299 and
DV3 are all fine for this circuit. Some-
times I use the set at home with a 201A
tubes. That's why I used a Fil-Ko-Stat,
which gives me the choice of any tubes
I desire to put in. The 11 and 12 type
tubes all right in the set, too, but of course
the others give a little more volume.

Let's wind the coils.
Construction of the Coils

The radio -frequency transformer LIL2
is wound on a spider -web form. An out-
side diameter of 5V" will be plenty.
Actually, less room may be taken up, but
the excess form can be out off the out-
side circumference. Fig. 2 shows a form
that may be used as your guide. I hap-
pened to have some forms around the
house. Others, not so lucky, may twice
trace the form, Fig. 2, pasting each trac-
ing on a piece of 6" square heavy card-
board, then cutting each form to shape
and removing the tracing paper. 'This is
done twice so that you will have two
forms. You may remove the forms, if
desirable, by cutting away the spokes,
whereupon the inside hub will fall out,
too, but that is not necessary. I left the

List of Parts
1/2 lb. No. 24 SCC wire.
Two spider -web forms.
Two .0005 mfcL variable condensers

(C1,C2).
Two audio -frequency transformers

(AFT1, AFT2).
One crystal detector.
One .001 mfd. fixed condenser (C3).
One rheostat (R1).
One single -circuit jack (J).
One jack plug.
One A battery.
Two midget 221/2 -volt B batteries.
Two sockets.
Two tubes.
One 7x14" panel.
One carrying case.
One speaker.

forms on because they afford better sup-
port for the coils.

Use No. 24 single cotton covered wire.
Wind 20 turns, then pick up a 12 -ft. length
of the same wire, and wind this on the
form the same time you are putting on
the continuation of the other (second-
ary) winding. Then, when you are with-
in 6" of the end of the 12 -ft. length, stop
that particular winding, and continue on
with the other, putting on 30 more turns
of that, a total of about 60 turns, this
comprising the secondary. The primary
will be about 10 turns. You should leave
some excess at the beginning of the pri-
mary, too, for internal set connection. The
resulting coil will be the secondary with
the primary wound side by side therewith
nearer the hub, for the number of turns
the primary comprises. The four term-
inals, two for primary, two for secondary,
may be anchored to pinholes made in the
form itself. The primary terminals, how-
ever, do not actually require pinholes, as
the close coupling with the secondary
holds the primary neatly in place. Indeed,
the beginning of the secondary is snugly
embedded, too, yet the pinholes won't do
any harm here, especially in a set that
must stand some knocking about.

The other coil, I2L3, is wound in the
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SPEAKER ON TWO TUBES
On Hayden's Portable Reflex

SET IS "JUST
THE THING"
FOR VACATION

"It Wouldn't Annoy a
Hiker to Lug This Baby
Along on Dusty Roads,"
Observes N e w York's
Philosophical Radioist.

same fashion, except that the primary is
larger. Measure off 30 feet of the same
kind of wire and wind these 30 turns
simultaneously with the 20th to 50th turns,
inclusive, of the secondary, which again
has about 60 turns. That's all the coil
winding you have to do. All windings are
in the same direction.

Discussion of Parts
The variable condensers Cl and C2 are

.0005 mfd., usually 23 plates. I used a
pair of old ones, but they worked the set
so well that I have no kick at all. RI

is the rheostat I mentioned previously. A
push-pull A battery switch, Sl, comes in
handy, to avoid much turning of the rheo-
stat. If the new type Fil-Ko-Stat, with
switch attached, is used, you have that
much solved. The audio transformers, if
of different ratios, should have the higher
ratio in the first stage (AFT1). C3 is .001,
the only bypass condenser used. In some
cases bypass condensers may help on
AFT1, in which case one across the prim-
ary (PB) would be .001 and one across
the secondary (GF) would be the smallest
capacity, outside of a neutralizing con-
denser, that you have around the house.
The crystal detector may be fixed or ad-
justable. I happened to have a fixed one
and placed it on the panel.

How to Make Connections
In making the coil connections join the

terminal of LI that is nearer the hub
(LIP) to the aerial, the outside terminal
(LIB) to the F post of AFT1 to ground
and minus A. The outside secondary
terminal (L2F) goes to the G post of
AFT1, while the other, L2G, goes to the
grid of the first tube and to the stator
plates of Cl, whose rotor plates go to L2F.
The terminal of L3 nearer the hub (L3P)
goes to plate of the first tube, the other
Ll terminal (L3B) to the P post of AFT2.
The outside end of IA goes to the P. post
of AFTI, the B post of AFT1 to one of
the crystals, the other side of which goes

FIG. 2, template for a spider -web form that may be used for winding coils for Hayden's 2 -tube portable reflex.
Wind "over one, under one."

to L4G. Connect the rotor plates of the
condensers respectively to L2F and L4F.
Fig. 3 clears these things up. Fig. 1 shows
the rest of the wiring. Do not be misled
by the wire terminal connections based on
reading the wiring diagram, as that is
symmetrical and does not necessarily re-
veal relative position of connections.

Tuning the Set
In tuning the set the voice or music

must be your guide, as there should be
no regenerative whistle. Note that the
primary connections to AFT1 are reversed.
If your signals are not loud enough, try
reversing these back to standard fashion,
simply by exchanging positions on P and
B as occupied by the leads from L4. The
original reversal was made in the interests
of stability.

C3 is mounted right on the secondary
of AFT2, going from the G or Si post to
the F or S2 post. The plate voltage may
be 45 or higher, but 45 is enough and
makes possible the use of two midget
22% -volt B batteries, series -connected.
The A battery, if 1% -volt tubes are used,
should comprise two parallel -connected
No. 6 dry cells (plus to plus and minus to
minus). Also two parallel -connected 4% -
volt batteries, C -battery type, may be used
for 199 or equal tubes.

The set will tune in step, so that not
only may stations be logged, but if you
know one dial number for a station you

automatically know the
dial setting for the other,
if the same make or ex-
act capacity condensers
are used. That seems to
be an important advan-
tage in the estimation of
many fans. I like this
set and I feel sure that
all who build it will ex-
perience the same joyful
emotions.

Very fine quality of re-
ception is to be expected,
due to crystal rectifica-
tion, the virtues of which
I am not going to brag
about at this belated day.

Ordinarily for DX work
I used a tube as detector,
but unless a crystal is
used here you can not get,
the two audio stages,
while limiting the total
number of tubes to a
single pair.

Not Expensive
This is probably the

most inexpensive speaker
set that can be built, and
while it has appeared in
various forms, I can as-
sure you that the present
arrangement is about as
good as the best.

I have heard many
sets of this type and, after
having compared results
with this one, I am willing
to lay my small bankroll
on this baby.

The adjustable crystal
often will give more
volume but in a portable
set I suppose a fixed
crystal is the best bet.
There are several excel-
lent makes on the mar-
ket. But have an extra
crystal in your pocket so
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THE RECLAIMED REFLEX
As Made by Hayden's Friend

THE PORTABLE In the case. The outside di-
mensions of the case are 1554" long, 101/2" wide
and 51/2" deep. The inside dimensions are
14%" x 9%". The constructor suggests it would
be better to put the bottom of the panel at the
bottom of the case, so that in carrying the set
the batteries would not be (as above) at the
handle end. The four binding posts in a row
identify the lower part of paneL In other words.
reverse the above, and make the room for bat-
teries (lower part) at the now "tightly coupled"
upper end.

you'll be sure of good reception all the
time. I've been using this set considerably
and I have yet to be disappointed in it.
I give it a good reference "to whom it
may concern."

New Broadcasters
WASHINGTON.

SIX new class A stations were licensed
by the Department of Commerce.

Station Location
KFVW-Airfan Raido Corp.,

San Diego. Cal.
KFGX-First Presbyterian

Church, Orange, Ttexas
WIBM-Billy Maine, Chica-

go, Ill.
WGNP-George Harrison

Phelps, Inc., Detroit, Mich
KFVX-Radio Shop, Ben-

tonville, Ark.
KFVU-The Radio Shop,

Eureka, Cal.

Met. Watts

246

250

215.7

270

236

209.7

500

500

10

500

10

5

13 Dropped from List
Thirteen class A stations were discon-

tinued. They follows:
NVGBO-Dr. Roses Artan, San Juan, P. R.
WRAN-Black-Hawk Elec. Co., Waterloo,

Ia.
NVABM-F. E. Doherty, Saginaw, Mich.
NVCBY-Forks Elec. Shop, Buck Hill Falls,

Pa.
KFBE-Horn and Wilson, San Luis Obis-

po, Cal.
\VGBN-Hub Radio Shop, LaSalle, Ill.
WSL-J. & M. Elec. Co., Utica, N. Y.
WCBL-Northern Radio Mfg. Co., Houl-

ton, Maine.
VIRAL-Northern States Power Co., St.

Croix Falls, Wise.
WDBF-Robert G. Phillips, Youngstown,

Ohio.
KFQG-Southern Calif. Radio Assn., Los

Angeles, Cal.
KFRP-Trinity Episcopal Church, Red-

lands, Cal.
WGBW-Palley Theatre, Spring Valley,

REAR VIEW of the set built by H. V. Sparks. He made each RFT as two separate coils and tied
them together. Standard sockets were used. The tuba are 199 type, which require adapters to fit

standard sockets.

00(
60411\
pg1 111

FIG. 3, how the RF coil connections are made (both for L11.2 and L3L4).
of primaries, B low potential. G is high potential of the secondaries, F
plate are high" and go to P. Ground, A- and B battery are "low" and

and to grid, in the respective instances.

P represents high potential
6 low voltage. Aerial am
go to F. G goes to tryst...

Rudder Compensates Loop
A N odd device astounded some recent

week -end visitors at Lake Popolopen,
N. Y. A fan had a set in his canoe. A
loop antenna was used. The loop being
directional, the fan was in danger of be-
ing tuned out as he changed his course,

the ol.)erver, thought. But he wasn't
tuned out. He had a reverse gear at-
tached to the rudder and loop base, so
that the changed direction of the rudder
compensated the loop's direction, keep-
ing it uniform.
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Wavemeters Without Buzzers
The Simplest Type De-

scribed for Benefit of
Novices, Also the Most
Difficult and Accurate Mutual
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By Lewis Winner
Radio Engineer

1
HE wave -
meter that I am

going to describe
is the simplest and
cheapest one that
anyone could build.
It is to be calibrat-
ed from your re-
ceiver and after
concluding this
work you may cali-
brate all kinds of
receivers from the
wavemeter.

A single -wind-
ing coil, having a
certain number of
turns, and shunted
by a variable con-
denser, constitutes
the wavemeter. Besides the above meter
I am going to tell something about two
other types of meters, one employing a
variometer, something rather novel in the
field of wavemeters, and the other the oscil-
lator method of calibration, which by the
way is the most difficult but the most effici-
ent.

The Condenser -Coil Wavemeter
If you are contemplating using the sim-

plest wavemeter for calibration of many
receivers it is a good policy to enclose it in
a cabinet, 7x8", the panel being the same
size. The panel will have to be cut down
from the standard size of 7x10", your radio
dealer will do this on you can do it yourself
with a hacksaw. When doing this do not
rush as you will split the panel, especially
if it is bakelite, which is extremely difficult
to saw. Put a little oil on the edge of the
panel to smoothe the sawing. The cabinet
either will have to be made to order or be
built by yourself. I got hold of an old
General Electric Crystal Receiver and used
the cabinet, which was composed of steel and
was just the thing for the fitting of the
wavemeter. I think the best place to pick
this set is at a radio salvage shop.

For the dial I think that the best is not
too good, not that it plays an important part
in the calculating of the receiver, but it
enables the operator to tune the condenser
with greater ease, that is, if it has a vernier
control movement, and a space on the front
of the dial to mark down the frequency or
wavelength of the different stations that
you have calibrated from your receiver.

The condenser, which is the biggest item
of cost, should be a. .0005 mfd. variable,
ordinarly 23 plates. There are some 23 -
plate condensers on the market where the
maximum capacity is .00034 to .0007 mfd.
This is because the area of the plates, the
nature of the end -plate material, and the
way that the plates are cut. It is best to
purchase a condenser that is being manu-
factured by a reliable, well -advertised com-
pany. The coil which is wound on a piece

(UNKNOWN)
uNCALIBRATED

WAVE METER

1 11

,

L2

Mutual Induction

C2

A+ A- B -

CALIBRATED RECEIVER (KNOWN)

L3

Phones

8+

FIG. 1, haw the simple wavemeter Is put in Inductive relation to the antenna coil of the receiver.
Note the magnetic lines between the coil of the wavemeter and the primary of the receiving circuit,
which is called mutual Induction. The switch SI is used for connecting and disconnecting the antenna
from the set. This Is for calibrating the set with or without antenna. L1L2 of the receiver are wound
on a piece of tubing 3'%" in diameter with No. 22 DCC, LI having 12 turns and L2, 45 turns; no spacing.
CI has a capacity of .0005 mid. and is variable. L3 is a variometer. C2 is a .00025 mid. fixed condenser.
RI is a 2-megohm fixed grid leak. R2 is a 6 -ohm rheostat and the tube used Is a UV200, a 6 -volt A
battery being used to supply filament voltage. C3 Is a .001 mfd. fixed condenser. L4 and C4 are

described in the text. The length of antenna should be no more than 75 feet, including lead -In.

of hard rubber tubing, 3 l/2" in diameter
and about 3" high, with 50 turns of No.
18 bell wire, otherwise know as annunciator
wire. As a matter of fact the same coil
used for a wavemeter with buzzer attached
may be employed. Wind the 50 turns of
the wire in one direction. After winding
coil, which by the way will take up about
2 Xi" of the space on the tubing, leave Mi"
and drill a 1/4' hole for the binding post,
leave 1 Yz" and drill another hole of the
the same dimensions. Do not put any hold-
ing material on the coil.

Mount the condenser on the panel. I will
give no data on how to drill the panel
as this is dependent on the type of the con-
denser that you get, each of which is ac-
companied with a template. Place the
condenser in the middle on the panel. Leads
from the condenser are brought to the out-
side of the panel and secured to a couple of
binding posts. Shunt the condenser across
the coil, connecting two leads to the coil,
each one of which is exactly 1 foot in
length. This makes the actual number of
turns equal to 54 instead of 50. It is not
advisable to mount the coil inside of the
panel, on account of the stray electrostatic
field between the condenser and the coil. A
honeycomb coil may be used, but the results
obtained thereby may not be so good.

How to Calibrate
After the preliminary steps have been

taken, a receiver may be used for calibra-
tion of the wavemeter in the following
manner:

Place the wavemeter in inductive relation
to the antenna coil of the set (Fig. 1.) Tune
in a signal on your receiver, being sure to
employ plenty of regeneration. Do not put
the coil of the wavemeter too near the an-
tenna coil, as the result will be poor (broad
tuning). We use the meter as we would
use a wavetrap, that is, we tune in signal
on the set, and then tune the wavemeter
condenser until the signal disappears en-
tirely. Mark down this reading on the con-
denser dial or on a log. The same method
is followed for all the stations.

After you complete calibrating your
wavemeter from your receiver the wave -
meter may be used to calibrate other re-
ceivers, by leaving the meter coil in induc-
tive relation to the antenna coil, and then

tuning in a signal on the set. Tune out
the signal with the wavemeter.

The following data may be used as ref-
erence when calibrating your meter, if made
as directed:
Station Meters Dial
WGCP 252 meters 14
W M CA 341 meters 25
W H N 361 meters 301
WOR, WJY 405 meters 40
WJZ 455 meters 551/2
WEAF 492 meters 69
WNYC 523 meters 90

If you wish some accurate scientfic
data on the above you may use a graph
(Fig. 2). On the left hand side of the
graph paper, not on the paper itself though,
print the word wavelength. Extend the ten
heavy lines of the large squares to the out-
side of the paper % in. in length and write
down, still on the same side, the wavelengths,
that is, beginning with 200, in line with the
bottom of the first of the ten small boxes,
or the first of the ten lines that you just
drew, following up with 240 meters, 280,
320, 360, 400, 440, 480, 520, 560 meters and
finally 600 meters.

Thus, as  there are ten major squares,
each with ten subdivisions, there are 100
lines, or, for the range (200 to 600 meters)
there are 4 meters to each tiny line and 40
to a major square.

On the horizontal axis, but outside thelines of the paper, mark down the words,
"Wavemeter Dial," and extend the heavy
lines 2 in., marking on everyone of these
ten lines numbers corresponding to numbers
on the dial. This will take up the 11 lines,
as zero dial reading will be marked down.
If you are using a 100-Dursion dial (read-ing from 0 to 100) then the lines on the
horizontal will be, left to right, 0, 10, 20, 30,
40, 50, 60, 70, 80, 90 and 100. If a 180 -divi-sion dial is used to designations would be
0, 18, 36, 54, etc. From the interpolated
tables the graph can be drawn very easily,
e.g. between 240 and 280 there is no stationthat was calibrated. However, at 252,WGCP was caught. This on the graph
(for dial) will lie between 10 and 20 (hori-zontal axis). From the horizontal axis 4
points from 10 make a dot, now on thevertical axis at 252 make another dot.Make these two dots meet with a ver htg
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How to Use Oscillating Meters
line and make a heavy dot at the juncture.
Erase the light lines and continue. The
same procedure is followed for all the sta-
tions. Note that the vertical spaces are
divided into equivalent values of four meters
each and the horizontal spaces are divided
into units, that is the horizontal scale runs
like this: 10, 11, 12, etc. The vertical runs
like this: 200, 204, 208, 216 meters. etc.
When the scale is finished there should be
a curved line, and in no place should this
be out of alignment. If the line is not
covered you have not calibrated your meter
correctly. When you have finished this
graph send it to me, care of RADIO WORLD,
and I will put on all the corrections that
are necessary.

The Absorption Method
Beside the above method of calibrating

your receiver there is the absorption method.
This method is very simple, but it is not
charitable to use in a crowded broadcasting
district, as the set has to be in an oscillat-
ing condition, thereby causing interference
in other receivers. However, the work can
be done on a Sunday morning or early in
the morning of any week day, when sta-
tions are testing for modulation, etc.

Before attempting to do anything with
your set, disconnect your antenna from the
set. Bring the coil from the wavemeter in
inductive relation to the primary of the re-
ceiver and set your tube oscillating at a
very high pitch. Turn the condenser dial
until you tune out the oscillatory click.
Keep turning until you hear another click
which will be at only a few degrees differ-
ence. At this point the station's reading can
be marked down on the meter dial. Of
course, this can only be done with a re-
ceiver of known settings for given wave-
lengths. Remember, too, that the antenna
is disconnected. With a 100 -foot antenna,
including lead-in and ground lead, the num-
bers on the dial of the wavemeter con-
denser will be about five divisions lower than
without the antenna. We have now cali-
brated our wavemeter. To put the meter
into use for calibrating a receiver, put the
coil of the meter in inductive relation to
the antenna coil of the receiver and let the
tube oscillate. Tune out the oscillation to
the point of clicking. At this point the
wavelength of station is at hand.

The Oscillator Wavemeter
The above wavemeters had to be cali-

brated before they were used, but the oscil-
lating meter is already calibrated and is the
hardest of any of the meters to build, as
well as the most accurate. See Fig. 3 for
the diagram. LI, the oscillator coil, is a
55 -turn coil, wound on a piece of tubing
3 in. in diameter, using No. 18 bell wire,
and tapped at the 30th turn for the pur-
pose of connecting the A minus. Cl is a

.0005 mid. variable condenser, strictly

.0005:

Osoi lid tor

HUIill'

1111

311

minimingthu.:

3in
1

III
!

11
.

FIG. 2, p ratting paper or malting a graph. There are 100 major boxes ha this graph, each containing
100 small spaces, or 10,000

straight line frequency only. Use a 6 -
ohm rheostat for controlling the filament
temperature of the oscillator tube, a 5 -watt
tube UV202A or a UV201A. The grid
lea khas a fixed resistance of 3 megohms.
A 6 -volt A battery is used to light the fila-
ment of the tube. The B battery voltage
is variable, anywhere from 100 to 110 volts
for the UV201A, and 120 to 150 volts for
the 5 -watt tube. Usually the more voltage
that you put on the plate of the tube the
better the tube will oscillate and the more
accurate the calibrating will be, as a more
continuous note will be heard.

This whole meter can be placed in a 7x10
in. cabinet. The only thing showing on the
front of the panel is the condenser dial.

Bring the beginning of the coil to the
stationary plates of the variable condenser
and also to one terminal of the grid con-
denser, the other end of the grid condenser

Receiver A

FIG. 3, how the oscillating wavemeter looks in an electrical diagram. As for the receiver, L2 has 111
turns, L3 has 47 turns, wound on a piece of tubing 3" in diameter, with 22 DCC, there being 5,4" separa-
tion between the windings. CI la a .0005 mid. variable condenser. RI is a power rheostat The A

battery Is a 6 -volt storage battery. The B batteries have a total output of 150 volts.

tiny spaces, all told.

going to the grid post of the tube socket.
The plate of the tube goes to the positive
side of the B battery, the negative end of
the B battery going to the end of the coil,
this also connecting to the rotary plates of
the variable condenser. The rheostat is
connected in the positive side of the A bat-
tery. Connect the top to A minus.

Put the oscillator coil at a distance of
about 40 feet away from the set which is
to be calculated, and turn on the filament
rheostat of the tube of the wavemeter. Now
turn on your receiving set and tune your
receiver until you hear a very high pitched
whistle in your set. Take great pains in
tuning in this signal as it is very easy to
miss it and that is the reason that this
method is so accurate. Your receiver will
have to be in a regenerating condition to
receive the signal.

The following table will help you cal-
culate your receiver:

Wavelength Meter Dial
252 meters 2
341 meters 35
361 meters 45
405 meters 60
455 meters 83
492 meters 98
526 meters (add three more turns on

on coil; will come in at 100)
Variations from the above may be found

in the meter you make, but the likelihood
is small. A 25 -foot antenna was used on
the receiver, although no antenna on the
set will make the calibrating of the set
much easier.

The variometer is used as a wavemeter
by connecting stator to rotor and leaving
the remaining two terminals unconnected.
It takes the place of and operates the
same as the condenser -coil wavemeter, the
device first explained.
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New R. C. A. Speaker Worked THE RADIO
by a Freely Movable Coil SITUATION

AITHFUL reproduction of the deep-
est organ notes and the highest violin

harmonics, without distortion and other
defects, has been accomplished in the
hornless loud speaker, developed by Ches-
ter W. Rice and Edward W. Kellogg of.
the research laboratory of the General
Electric Company, for the Radio Corpora-
tion of America. It is only within a lim-
ited range that some speakers approach
true reproduction. Low notes are either
shattered, lost almost entirely, or pro-
duced only as overtones. Similarly, horn
instruments may unsatisfactorily repro-
duce high tones.

Sound is produced by vibrations sent
through the air as pulsations. The more
vibrations per second, the higher will be
the pitch of the sound. In the usual tele-
phone receiver the sound is produced by
vibrations of a metal diaphragm which is
affected by the varying strength of an
electromagnet behind it. This type of re-
ceiver is satisfactory for headphones, since
the air gap between the diaphragm and
the eardrum, through which distance the
sound vibrations must travel, is small, and
diaphragm vibrations of small amplitude
are sufficient. For speaker operation,
however, the telephone unit must be more
powerful and must be coupled with a
horn. It may be found that such an ar-
rangement will not reproduce both high
and low notes with the same precision, and
it is usually the low notes which present
the most trouble.

To radiate low notes more effectively
there must be more air moved with each
swing of the diaphragm. The speaker
may me thought of as ,p.n air pump. If
an air pump which will give a large move-
ment of air with each stroke is desired, a
large piston area and a long stroke should
be used. The telephone receiver type of
speaker may not be suited to the purpose
of obtaining a long stroke, firstly, because
the movable iron will strike the poles of
the magnet if it swings far, and secondly,
because it is in an unstable position and
with the very flexible diaphragm support
which is essential for the long stroke there
is not enough stiffness to hold the iron
away from the magnet poles.

In the new hornless loud speaker, the
familiar moving coil type of drive is em-
ployed. If a copper wire is placed be-
tween the poles of a magnet, the wire is
pushed sidewise when a current is sent
through the wire. In an electric motor
this phenomenon causes the armature to
rotate, and in the loud speaker the same
phenomenon gives the desired back and
forth motion to the diaphragm.

The wire is wound into a coil, and since
it moves parallel to the faces of the
magnet poles instead of toward and away
from them, there is no limit to the dis-
tance it can move. The varying currents
from the radio set are passed through an
amplifier to the moving coil. The strength
of the magnetic force on the coil of cop-
per wire varies with the current, and the
coil is thus caused to vibrate. The mov-
ing coil is attached to the diaphragm, a
paper cone about 6" in diameter.

An important feature of the loud
speaker is the baffleboard which surrounds
the diaphragm, and which serves as the
front of the cabinet. The baffle does not
itself radiate sound, but it prevents air
from circulating between the front and
back of the diaphragm. It is the use of
a baffle which makes it possible to dis-
pense with horns without sacrificing the
radiation of the deeper tones. The edge
of the paper cone or diaphragm is attached
to the baffle by means of very thin rub-
ber. As a result of this extremely flex -

THE NEW COIL TYPE SPEAKER, using a
paper cane diaphragm, ie under admiring in-
spection by Chester W. Rice (left) and E. W.
Kellogg, of the research laboratory, General Elec-
tric Co. The speaker, developed for the R. C. A.,
is operated from the lighting main. The whole
outfit consists of cabinet, speaker, rectifier and
amplifier. It was developed largely by these two

impartial observers.

ible support the diaphragm resonance cor-
responds to a tone so low that it can
hardly be heard.

The cabinet contains, in addition to the
speaker itself, a rectifier and amplifier,
power for the operation of which is taken
from the alternating current lighting cir-
cuit. The amplification in one model is
sufficient so that, in the case of local sta-
tions, very clear speaker reproduction can
be obtained from a crystal, provided the
latter gives clear headphone reception. It
is important that the amplifier used with
the new speaker be designed to have
ample capacity, since the extension of the
range of response of the loud speaker to
higher and lower tones makes defects in
the remainder of the system more notice-
able, particularly roughness and blasting
due to overworked amplifiers.

Tests of the hornless speaker show that
its use is advantageous for all kinds of
radio reception-for talks, solos, orchestral
and band music and group singing. In the
research laboratory there have been set
up loud speakers of many designs, so ar-
ranged that by a throw of a switch it is
an easy matter to obtain comparisons, as
well as a series of tests for any one type.

JOIN THE A. B. C.
AB. C. stands for the American Broad-
cast Club. Join it today. It involves

no dues or payment of any kind, and no
obligations. It was founded by RADIO
WORLD simply to unite the broadcast
listeners and radio fans in general in a
common bond to promote their welfare as
occasion requires. Send your name and
address to A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

L. M. Shadden, Neumayer Hotel, Council Bluffs,
Ia.

E. Mogensen, Neumayer Hotel, Council Bluffs,
La.

C. K. E. Healer, 243 North Horton St., Phila-
delphia, Pa.

Frank Herman, 417 Yester Way, Seattle, Wash.
R. M. Yamamoto, 811 G St., Fresno, Cal.
Horace Williams, 629 North 19th St., Phila-

delphia, Pa.
D. Coulter, 16 Brummel Ave., Toronto, Ontario,

Canada.
Chas. A. Lyons, 92 Main St., Beacon, N. Y.
F. M. Getchel, 284 Main St., Oshkosh, Wis.
A. R. Barden, Geff, Ill. (Dealer).
Wayne Storch, Dunbar, Beecher, Ill.
W. J. Scanlon, 9 West 65th St., Elmwood Place,

Cincinnati 0.
Louis H. Ehrlinger, 303 W. 42nd St., N. Y. C.
T. H. Leonard, c/o Remington Typewriter Co.,

Cedar Rapids, Ia.
C. M. Donham, 124 Grant St., Portland, Me.
T. W. Civer, Jr., Andrews, N. C.
E. H. Apgar, Box 25, Fineeville, N. J.

IN GERMANY
It took 40 years to get

1,000,000 telephone sub-
scribers, but it's certain
that many radio listeners
are produced in two
years-There are 714,352
registered fans now-
Broadcast ads cause lis-
teners to shut off sets.

WASHINGTON.
RADIO fans in Germany shut off their

sets and refuse to listen in when any-
thing bordering on advertising is broadcast,
said Consul C. M. Ravndal, who has just
made a report to the Department of Com-
merce. Every possessor of a radio receiv-
ing set in Germany must pay 2 marks a
month for a permit to listen in. Of this
amount 1.20 marks are credited to the broad-
casting station and the other 80 pfennings
are retained by the Post Office to defray
operation costs, upkeep, etc., for it keeps
all records and accounts and collects the
dues. Registration and collection are at-
tended to by the fan's own postman.

On February 26, 1925, there were 714,352
registered fans in Germany. Berlin had a
total of over 300,000 licensed fans. It has
taken approximately forty years to secure
more than 1,000,000 telephone subscribers

Germany, whereas in less than two years
a like number will be enrolled to hear radio
programs.

Government Has Monopoly
Broadcasting is a state monopoly in Ger-

many. Companies were formed for the
purpose of broadcasting, and wavelengths
from 1 to 800 meters released to them. Fif-
ty-one per cent. of the required capital for
these undertakings is contributed by the
Government, the remaining forty-nine per
cent. by private persons. The broadcasting
plant and technical apparatus are construct-
ed and the latter installed by the Post Of-
fice Department in whose name and title as
sole owner the establishment operates. The
companies are obliged to pay a nominal
monthly fee for the use of the broadcasting
plant, while the Post Office Department is
required to enlarge the plants as needs re-
quire and to install the latest improvements
in broadcasting equipment.

Nine States Operating
Germany now has nine broadcasting com-

panies operating nine main stations and five
sub -stations. Three additional sub -stations
are now under construction. No addition-
al companies are to be formed as those al-
ready in operation are able to cover Ger-many adequately.

The company's policy for the time be-
ing is to offer to the public for their en-
lightenment purely intellectual and educa-
tional programs with entertainment for var-iety. Great pains are taken in selecting and
arranging the programs so that the latter
will be comprehensive and yet maintain andincrease in attractiveness. Selections which
are only the passing whims or fancies of
the public are avoided. The managementendeavors to broadcast topics and piecesthat are worth while and yet not too pro-found for the average person.

Opposition From Theatres
As elsewhere the introduction of oper-atic music and theatrical performances inradio has met with objection from those

who claim that this will have a detrimentaleffect on public attendance at the opera andpublic plays and concerts.
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A Reflex for 99 Type Tubes
By L. R. Barbley

T HE reflex principle lends it-
self admirably to portable

sets. There the prime consider-
ation is not the tube and battery
economy but the space and
weight. A reflex will do more
than any other set in a given
amount of room, hence for por-
tability the double -duty plan, ap-
plied to one or more tubes, is
decidedly attractive. In a 3 -tube
set it is generally better to use
only one reflexed stage, for the
troubles that reside in reflexes are
encountered where there is multi-
reflexing.

A crystal detector may be used
to good advantage in a 3 -tube
set. Not only does it afford ex-
cellent quality of reception, but it
permits the omission of another
tube. Hence two tubes are
"saved" in the hookup (Fig. 1).
The results are fine. The set is
designed to meet summer condi-
tions and is excellent for camp,
country home, auto trips, boat
rides and the rest of the recrea-
tional media.

The unusual high standard of perform-
ance obtained with the circuit described has
a number of contributing factors, the most
important of which is perhaps the proper
design and proper constants of the parts
used. There are several requirements which
must be met in order to get the most from
the 199, 299 and equal tubes. Very few
of the popular circuits are designed ex-
clusively for this type.

This reflex circuit owes its high effi-
ciency to a careful consideration of the

FIG. 1, rear view of the reflex.

cult itself is a simple reflex, with one stage
of tuned radio -frequency amplification pre-
ceding a reflexed tube, which serves a double
purpose of radio and audio amplification,
and is followed by one step of straight
audio amplification. No technical skill is
needed to build and wire this circuit, and
no expensive parts are necessary.

Good Quality Results
As far as quality of reproduction is con-

cerned, this circuit has something to brag

LA SA CND +A -A+C '-C #B
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well known that where exceptional selec-
tivity is emphasized, the side -bands are
more or less cut off. Selectivity at the ex-
pense of clarity is not the case with this
circuit.

A fixed crystal detector is used because
when the other type is employed and ad-
justment is being made, we invariably en-
counter an annoying squeal or howl. Not
only does a fixed crystal eliminate this noise,
but in a sensitive circuit a different point
of contact on the crystal changes values.

W

FIG. 2, picture diagram of wiring of the 3 -tube volume reflex. designed especially for 199 and 299 tubes.

constants and design necessary to make the
99 type of tube talk up. Consequently
we have a powerful, compact set, capable
of performance at least equal to, or superior,
to many circuits employing a larger num-
ber of tubes. It is easy to build, selective,
and because of its small size, 7 by 14", can
be used readily as a portable set. The cir-

about. The cone type of speaker provides
an excellent test for determining quality
of reception or distortion, and tests con-
ducted with this type of speaker clearly
demonstrated its tonal quality to be far
above average, and furthermore, it shows
fairly equal amplification at all frequencies.
This is more or less unusual, since it is

For example, for a given setting of the
detector, coupling and tuning are adjusted
for a certain wavelength. Should contact
be changed to a poorer point on the crystal,
the volume will be less and the coupling
too close. Vice versa, with a better con-
tact point, coupling will be too loose to ab-

(Continued on page 27-)2.;"
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The Phenomena of Short Waves
By Dr. J. H. Dellinger

Chief, Radio Laboratory, U. S. Bureau of
Standards

RADIO is very much concerned just
now with what is called fading. The

term is probably an inaccurate one; it sim-
ply refers to the fluctuations of intensity
of signals received from distant stations.
It is not so likely to trouble you if the
station is within 50 miles, but from that
distance up to about 200 miles it is a genuine
obstacle to satisfactory signal reception.

The spotlight of radio progress is indeed
revealing fading as its chief enemy. For
many years fading played a minor role but
it has now assumed the part of a heavy
villain and has all the other characters in
the great drama of radio backed off the
boards. This waxing prominence of fading
is a relative matter. It is not that fading
is any worse than it ever was, but other
enemies to perfection of radio reception
have been yielding to the onslaught of
scientific and experimental progress. We
have been finding out what to do about inter-
ference of various kinds, that caused by
transmitting stations, electric power lines,
radiating receiving sets, and even atmos-
pheric disturbances, but we have not yet
found how to prevent or to substantially
mitigate the irregular variations in the in
tensity of radio signals known as fading.

Intimates Remedy Is Near
There is a ray of hope. We are rapidly

finding out many things about fading and its
causes; and such knowledge is the usual
preliminary to finding a remedy.

It is interesting that radio broadcasting
has been established just in the borderline
territory between the low frequencies (or
long waves) which have little fading, and
the high frequencies (or low waves) which
fade badly. Quite likely you have noticed
that the shorter wave broadcasting stations
generally fade more than those on greater
wavelengths. This is important when you
consider the problem, a perennial and seri-
ous one for the Government, of finding fre-
quencies to assign to new broadcasting sta-
tions, finding places to put the numerous
tribe of would-be broadcasters. They can-
not go to lower frequencies because be
low the broadcast frequency range the ether
channels are few and are pretty well tak-
en by ship and other radio telegraphic use.
Broadcasting might go to higher frequen-
cies, as the number of ether channels there
is unlimited, if it were not for the unre-
liability introduced into radio reception by
fading. For the immediate future, there-
fore. broadcasting is in a straitjacket in

the band of frequencies which now confine
it. It is difficult to see how more stations
can be crowded into this limited band with-
out destroying one another. Perhaps the
solution to that problem is general accept-
ance of the view that there are too many
stations already and that the multiplication
of stations is economically unstable. A
happy and easy solution will be attained
when we conquer the fading which troubles
the higher frequencies.

Fading a Fascinating Study
The causes of fading are becoming known

and a most fascinating thing it is to study
what happens to a radio wave in traveling
from the transmitting station to a listener.
What happens depends on the frequency
or wavelength. With low frequency waves
(high wavelengths) there is little or no
fading. Radio didn't use to be troubled with
fading, simply because radio work was
done on waves of lower frequency than those
which are now used for broadcasting. The
amateurs were the only exception to this.
They operated on frequencies above 1,500
kilocycles (or below 200 meters) and it be-
came increasingly recognized among them
that their received sismals were subiect to

Strictly Private

J. U. LI-IZZULNI. St the right, le the inventor
of a new secret wireless transmitter, which Is
free from atmospheric interruptions, wavelength
changes or the possibility of the signal being
"tapped." The others In the photo, taken in
London, are, from left to right, C. R. McVIttie
and P. V. Ford, M.P. (International Newsreel.)

peculiar and inexplicable fluctuations. The
mystery was why their signals should vary
in this unaccountable manner while other
radio signals did not.

In order to determine the facts about
these fluctuations the Bureau of Standards
organized a systematic series of tests, ex-
tending over a year, by a large group of
amateurs. It was demonstrated that on
these frequencies fading occurs in the night
and not daytime, that the average received
signal strength is much greater at night,
that fading is worse the higher the fre-
quency, that weather conditions do'not mark-
edly affect fading, and that the amount and
nature of fading are not characteristic of
either the locality of the transmitting or of
the receiving station.

From these facts and others it was pos-
sible to derive the following explanation of
fading:

In the daytime the radio waves go out
from the transmitting station attached to,
and sliding along, the ground, just as the
electric current comes into our homes slid-
ing along the wires. The waves do not
penetrate very far up into the air because
of the presence of a sort of electrical screen
or barrier produced by the action of sun-
light on the atmosphere. At night, however,
this electrical screen disappears and the radio
waves can penetrate way up into the very
rarefied upper parts of the atmosphere,
which are permanently in an electrically
conducting condition. The radio waves then
slide along this upper conducting part of the
atmosphere in just the same way that they
slide along the earth's surface in the day
time, with this difference: In sliding along
the earth's surface the waves are rapidly
absorbed by the trees, buildings, and other
obstacles they meet, while in sliding along
the upper atmospheric conducting surfaces
they are free from this and go much greater
distances. So the short waves, which should
go farther theoretically because they are of
higher frequency, really do go farther at
night. But this upper atmosphere surface
is not smooth; it is rough and turbulent like
a wave -tossed sea, and these variations give
rise to the fluctuations of received signal
intensity which we call fading.

All of this, the investigation and the con-
ception of the explanation, was in 1920.
Since then, broadcasting and the use of very
short waves have developed. Knowledge
has accumulated, and it has verified and ex-
tended this explanation. We now know that
there is a zone, somewhere between 50 and
150 miles around a transmitting station, in
which fading is greater, and average signal
intensity is less, than at either greater or less
distance. This is the main explanation of

LOW WAVES
FOR PROGRAMS

WIN SUPPORT
WASHINGTON.

AMATEURS will be allowed to con-
tinue to operate within the band be-

low 200 meters at least until the time of the
next National Radio Conference, which will
probably be in September. This assurance
was given Kenneth B. Warner, Secretary of
the American Radio Relay League, by Chief
Radio Supervisor Terrell. Officials of the
Department of Commerce doubt the wisdom
of assigning to new broadcasting stations
wavelengths below 200 meters until sets that
will tune that low are placed on the mar-
ket. If the demand for wavelengths con-
tinues, however, and manufacturers do not
take the initiative in producing low tuning
sets, the Department may give out the low
wavelengths anyway. Such a step, it is be-
lieved, would compel manufacturers to put
out sets that would go that low.

so-called dead spots. In this same zone fluc-
tuations of the direction from which the
waves reach the receiving station occur.
Some of these direction shifts give a direct
demonstration of the fact that the waves
travel in the upper atmosphere. Some of
the most remarkable changes in signal in-
tensity, fading and wave direction occur daily
during sunrise and sunset. As the earth's
daily rotation makes the surface of separa-
tion between daylight and darkness swing
over a given locality, the radio waves
traveling in the upper atmosphere are actual-
ly tilted down and rapid and peculiar fad-
ing occurs. For certain very short waves
it turns out that there is an electrical
conducting surface in the atmosphere which
facilitates their transmission of great dis-
tances in the daytime, just as happens to
other waves at night.

Not everything is known, however, about
the mechanism of radio transmission in the
upper air. Little is known about the actual
electrical conditions up there, and in fact
radio experiment has now become the chief
source of securing information about the
electrical conditions up to a hundred miles
above the earth's surface. This is by no
means unimportant, aside from radio, be-
cause those electrical conditions have a vital
influence on terrestrial magnetism and
weather. Enough has been learned to give
zest to the search for more complete knowl-
edge of radio transmission and work along
these lines is 'in progress all over the world.

Right now a group of university and
other laboratories are associated with the
Bureau of Standards in a cooperative pro-
gram of measurements upon radio fading,
wave intensity and related factors that will
make it more nearly possible to predict just
how goodservice will be given by a trans-
mitting station at different distances, times,
directions and frequencies.

But broadcasting is not the whole story.
On some of the very high frequencies the
great distances and other characteristics of
night time transmission occur in the day
time. A few weeks ago an amateur with
a low -power set sent signals on 30 meters
in the daytime from Chicago to Hawaii,
a mere 4,000 miles. The radio world is
ebullient with enthusiasm over short waves.
But the fly in the ointment is the varying
and unreliable intensity of the received sig-
nals. Whether the ultimate solution will
have to be the same as the present way
of placing all dependence on the local sta-
tion, it is too early to predict. That there
will be a solution. no one doubts.
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FIG.. 4-How to use the chemical rectifier cells for supplying B battery current.
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FIG.. 8 (top)-How to connect by electrolytic con-
densers in the 110 -volt AC line to use for plate
voltage on amplifier tubes only. Note the poten-
tiometer in output lead for regulating plate poten-
tial. Bottom diagram (Fig. 9) illustrates how to
make a chemical rectifier for use in A and B
battery eliminator. A fruit jar may be used for

holding the solution.

[Part I of this article on battery elimina-
tion, published June 6, dealt wit/i use of
direct current mains. Part II, published last
week, issue of June 13, was a discussion of
hookups for alternating current, concluded
in the following instalment, which also winds
up the article.]

PART Ill.

By P. E. Edelman
Electrical Engineer

ASIDE from makeshifts of home-
made electron tubes from No. 1158

bulbs from which results may be had, the
use of electrolytic rectifiers is practical.
These can be made exactly like the elec-
trolytic condenser previously described
except that a lead plate is used with one
aluminum plate. The forming is done in
same manner but the series lamp will not
extinguish when the aluminum to lead
combination is used. Such rectifier units
arc on the market as used for charging
B batteries. Fig. 4 shows a suitable con-
nection using four cells of this kind. This
rectifies both half cycles. Current passes
front cell one to cell three, lead to alumi-
num, lead to aluminum, but on next half
cycle cannot go back this way. The other
two cells then permit the next half cycle
to pass. aluminum to lead, aluminum to
lead. The result is that for each half
cycle, current passes in the same direction
through the middle bridge output of
this circuit. This direct flowing curent
can be filtered and used as usual. The
cells are thus used in alternate pairs, one
pair rectifying while the other acts as an
electrolytic condenser, and then reversed.
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FIG. 5-How to employ an audio -frequency trans-
former (3 to 1 or 4 to 1 ratio) to step-up current

for supplying plate current.

FIG. 6-How to light filmarnents of UV201A (used as rectifier) with a bell -ringing 6 -volt output
transformer. Note the rheostat connected In series with the filament to be used as a current regulator.
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FIG. 7-A complete hookup of a rectifying unit to supply A and B battery current. Note that this

unit may be made from the parts around the house.

This is probably the best home-made ar-
rangement, inexpensive and simple. When
oil is floated on top of the small cells, a
unit will run for a long time without at-
tention. Water can be replenished as re-
quired and after prolonged use, the alu-
minum plate can be scraped clean, the
borax solution replenished all fresh, the
plates reformed, and the procedure con-
tinued as before. Four such cells of 1 gill
size require little room. If obtainable,
tantalum -lead cells might also be used.
Aluminum lead cells need to be kept

formed in order to rectify satisfactorily.
Tantalum -lead cells do not.

The transformers are used to get
proper voltage and current capacity eco-
nomically and also to insulate the recti-
fier unit from the grounded main line. If
suitable, step-up transformers cannot be
found, they can be made by using two
ordinary audio -frequency, one to three or
four ratio amplifying transformer coils.
(Fig. 5). With a good closed core, one
primary winding of such a transformer

(Concluded on page 23)
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THE RADIO UNIVERSITY %
QUESTION and Answer Department eandoened
by RADIO WORLD for its Readers by Its Stag

of Experts. Address Letters to The Radio Universal:7,
RADIO WORLD, 1493 Broadway, New York Oily.

Service
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FIG. 155-A diagram of how to hook up a Tungar rectifier, whether it be a 2-runpere or a 5-amper5 charger or any other bulb rectifier, to charge eitheryour A or B battery. Both should not be charged at the same time. Note the socket in upper left-hand corner, in which a 75 -watt lamp should be insertedfor purposes of charging the storage B battery, provided it is of the Edison element type.

WOULD YOU please give me a dia-
gram showing how to hookup my A & B
batteries to my Tungar 5 -ampere re -
charger ?-C. H. Parson, New York City.

Fig. 155 shows the diagram.
* *

I WOULD like to have a circuit dia-
gram of a 4 -tube receiver employing one
stage of tuned radio -frequency, a regen-
erative detector, and 2 steps of audio -fre-
quency amplification, with Hedgehog
transformers. (2) I would like to know
what is the best portable super-hetrodyne
for the layman to build, employing UV199
tubes.-Ralph F. Cooper, Route 1, Box
294, Miami, Fla.

(1) See circuit diagram of The Diamond
of the Air, issues of April 4, 11, and 18. (2)
Get a kit and a ready-made portable cab-
inet, such as several firms make. We can
not undertake to pass on the comparative
merits of commercial kits.

* a
IN THE Lindheim 1 -tube Reflex, May

30th issue, RADIO WORLD, should not
the top of L4 go to the gridp ost, and not
to the ground posts (page 4, col. 3)-
Forrest I. Johnson, 29 Grand Ave., New
Haven, Conn.

Yes. * * *

I HAVE built the "2 Control DX Re-
flex," and find a persistent howling of the
first tube, unless I keep the temperature
of the filament very low. The grid leak
does not affect the reception at all.-A.
H. Schultz, Bethesda, Md., R. F. D. 2.

Get yourself a good variable grid leak.
Reverse the tickler windings, put a .001
mfd. from the beginning of the tickler
winding to the B minus. Connect the end
of the LI to the end of L2 and connect
this to the. A minus and ground.

* *

I DESIRE to ask a few questions on
the 'Diamond of the Air' described in
RADIO WORLD of April 4, 11 and 18:
(1) Can an Erla RFT be used in the set
instead of the antenna coils described by
Herman Bernard? (2) I would like to
know whether the circuit described in
the May 23 issue is better than the one
described April 4. If they are the same,
and function the same, what is the differ -
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FIG. 156-A sketch showing how coils, which one is desirous of makingvariable, may be mounted inside the cabinet, with a few simple articles
Which may be lying around the house.

ence? (3) How much better, if any, is
the 4 -tube than a 3 -tube circuit? (4)
Does the addition of one stage of radio-
frequency to regeneration do more than
the mere use of regeneration itself? (5)
Can I use General Radio AFT No. 285
for first stage, audio, ERLA 3% to 1

for last stage? (6) Can all of the rheo-
stats be Bradleystats? (7) Can the set
be assembled in a 7x18"cabinet? (8) I
want to construct the 3 -dial set for use
with and without loop. Can I do so? (9)
In constructing the set described in April
4 issue does Mr. Bernard advise using
the 100,000 ohm resistance mentioned in
May 23 issue, as well as other resistances
mentioned therein?

(1) No. (2) No; same circuit; only
difference is May 23 has a control less.
(3) About 12 per cent. on DX; no differ-
ence on locals. (4) Yes. (5) Yes. (6)
Yes. (7) Yes, but with harmful crowding.
(8) Yes. (9) See Mr. Bernard's article -in
this issue, where he discusses this re-
sistance.

* * *

I AM planning to hook up The Dia-
mond of the Air, as described by Herman
Bernard in the April 4, 11 and 18 issues
of RADIO WORLD. (1) Could I use
five WD12 tubes with good results? (2)
Could I use three tubes for the Daven
Resistance Amplifier? (3) Could I hook
up two .0005 mfd. variable condensers

together to make it a 2 -control set? (4)
Will the Bruno coils work well?-J. Clig-
horn, 288 Clementina St., San Francisco,
Cal.

(1) Yes. (2) Yes. (3) Yes, by gear-
ing. The double condenser is easier. See
the May 23 issue of RADIO WORLD.
(4) Yes.

* * *

WILL YOU please give me complete
data as to how many turns there are on
Neutroforrners, also what capacity are
the variable condensers for the diagram
which appeared in the May 30 issue of
RADIO WORLD, on page 16?-J. B.
Elton, 501 S.. Denver, Kansas City, Mo.

All the coils are wound on forms hav-
ing a 3" diameter, and with number 22
DCC. The antenna coil and the L2 are
wound on a piece of tubing 3" in dia-
meter, antenna coil having 10 turns and
L2 having 45 turns, TA" spacing being
left between the two. All the other coils,
L3, L4, L5, L6, are wound in same ex-
cept that the taps are taken from two
of the secondaries at the 15th turn. The
condensers are .0005 mfd.

* a
I WOULD like a sketch showing how

to mount my 3 pancake coils in variable
fashion.-L. C. Plainton, Brooklyn, N. Y.

See Fig. 156 for sketch.
*

PLEASE tell me how to build a vario-
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Fig. 157. a 1 -tube crystal reflex that will operate a speaker on very strong beside diameter. Use No. 22 single silk covered wire. LZ consists of 46 turns, 13the secondary. Then continue winding the remaining 16 turns of the secon,C1 and C4 are .0305 mfd. each. C3 is .002, C2 the smallest capacity fixed conal stations. This set is non -regenerative. LIL2 is a spider -web coil, 534' out- ut after 20 are put on the primary, LI, 10 turns is wound simultaneously withary. 1.3L4 Is wound the same way, except that 1.-3 has 13 turns instead of 10,denser you have.

meter.-S. T. Sakarian, La Baracaldesa,
Balboa, Spain.

Take a form 3i2" in diameter, wind
36 turns of No. 24DSC, leave ;4" and
wind 36 turns more. This is the stator.
For the rotor, take a form 3" in diameter,
wind 28 turns of the same wire that you
used for the stator, leave %" and wind
28 more turns. This means that there
are 56 turns on the rotor and 72 turns on
the stator. Through the center of these
coils run a shaft 3/16" in diameter. To
make the rotor hold on the shaft, drop
some solder on the brass tubing, before
the tubing enters the shaft hole and again
after it has pierced the shaft. Use just
enought for security.

* * *

A DIAGRAM of a 1 -tube crystal re-
flex is requested.-Thomas G. Fellowes,
Spokane, Wash.

See Fig. 157.
* * *

HOW CAN I magnetize my phones
from a dry cell and an electromagnet?-
Olin G. LeRoy, Palmyra, N. Y.

There is not enough power in a single
dry cell to charge up the electromagnet.
At least 110 volts would have to be put
into such a magnet.

*

PLEASE GIVE me a hookup of the
Diamond of the Air. I want to use an
antenna. Give the statistics on how to
wind the coil.-A. W. Benda, Corydon,
Ia.

The complete data on how to wire the
set and picture diagrams were published
in the April 4, 11 and 18 issues of RADIO
WORLD. See Herman Bernard's article
in this issue.

* *
I WOULD like to build White's DX

set, which was explained in the Dec.
6 issue of RADIO WORLD. What
number Litz wire may I use and where
can that wire be bought?-F. L. Henker,
Elizabethville, R. I.

Use 28 -strand No. 20 Litz wire. It can
be purchased in any large electrical or
radio store, e. g., Stanley and Patterson,
West and Hubert streets, N. Y. C.

* * *

PLEASE GIVE the list of parts neces-
sary to build the "3 -tube Neutrodyne
Using The Reflex Plan," described in the

May 16 issue of RADIO WORLD.-
G. T. Leonard, 83 Knox Ave., Mt. Oliver
Station, Pittsburgh, Pa.

The radio frequency transformers Ll,
L2, L3, L4,c an be bought or they can
be made. If they are bought, any stand-
ard make tuned radio -frequency unit will
be all right. The taps can be brought out
according to the description in the text.
N, the neutralizing condenser, is an X -L
variodenser, type N, Cl, C2, are variable
condensers having a capacity of .0005
mfd. C3 is a .00025 mfd. fixed condenser,
C4 is a .001 mfd. fixed condenser, CS is
a .002 mfd. fixed condenser, C6 is a .002
mfd. condenser, R1, R2, R3, are all 6
ohm rheostats, R4 is a variable grid leak
(from 1/3 of a megohm to 10 megohms) :
the first AFT. is a 9 to 1 ratio AFT.,
the second AFT. is a 3 to 1 ratio AFT.,
J1 is a double circuit jack, J2 is a single
circuit jack. Use five UV199 tubes
throughout. A 7x18" panel and cabinet
to fit, UV199 sockets (five), terminal
strip, two dials, for three 4% -volt A bat-
teries, two 45 -volt B batteries.

* *

COULD I use a 6 -volt bell -ringing
transformer in conjunction with the elec-
tric light circuit and then rectify this
current so as to use it for the purpose

of lighting the filaments by tubes?-J.
Heard, Jr., 645 Lucilla Drive, Baton
Rouge, La.

Yes, but you will not be able to filter
the current perfectly enoughlfor the pur-
pose of receiving broadcast signals clear-
ly. You will always hear an AC ripple.
This is caused by the peculiarities of the
line circuit. If anyone in the house starts
to use an electric iron or a vacuum cleaner
your filter will cease to function.

* * *

I AM building Capt. Peter V.
O'Rourke's set described in the March
21 issue of RADIO WORLD, and I am
using the Ambassador Master Coil, wound
with Litz wire, for Ll, L2, L3. There
are 10 turns on the primary and 42 turns
on the secondary. In constructing a

(Continued on page 27)

* * *

WILL THE WD 12 tubes work well
in the 4 -tube 5 dial DX set described by
Capt. Peter N. O'Rourke in the March
21 issue?-C. P. Musser, Cleveland, 0.

They will work very satisfactorily. You
will l tve to use four 1% -volt cells in
parallel. If you intend to use a 6 -volt
storage 1 fiery a 50 -ohm rheostat will be
necessary.
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Her First Set a Success
HAVING read Herbert E. Hayden's

2 -part article on how to build a 1 -
tube portable set, Miss Elsa Wells, of
New York City, thought she'd try her
hand at making the set. It was her first
attempt, but she figured that anybody
who could "purl one and drop one" could
build a set, if Mr. Hayden's explicit meth-
od of exposition was the guide. Her luck
was excellent-or, rather, her skill was
effective. The tiny set tuned in stations
far distant. It was so simple to succeed
that now she is thinking of attempting a
Super -Heterodyne. A photo agency got

"My Pet Portable"

'A GREAT LITTLE SET, though I built it
myself,' Elsa Wells exclaims, exhibiting her
Model 1-B Portable. "It's my pet." This is
the set described constructively by Herbert F..
Hayden in the May 16 and 23 Issues of RADIO
WORLD. It is a 1 -tube set on a 5%a7i2" Panel,
only a scant armful. (Underwood & Underwood.)

WFBH TO USE
1,000 WATTS

STATION WFBH, New York City,
will continue broadcasting from the

Hotel Majestic and will not move its
transmitting equipment to Richmond
Hill, L. I., as was reported. The station
has renewed the lease on the broadcasting
quarters in the hotel for an indefinite
period. Under the new arrangement, the
station may broadcast any kind of mate-
rial and the hotel will not attempt to
censor the program.

Closed a Few Days
Because of a disagreement between the

management of the hotel and the station
officials as to the kind of program being
offered, the station ceased operating for
a few days.

The broadcasting studio and reception
rooms are on the first floor of the hotel
and the transmitting room is located on
the roof. It is believed that in a short
time the station will increase its power
to 1,000 watts.

wind of her feat and the accompanying
picture, taken on the roof of her home,
is the result. She is proud of the little
set and would not part with it under
any conditions-that is, not for less than
$15 cash, or two tons of cigar store
coupons!

BOSKY DELLS

PLAY TRICKS

ON RECEIVERS
AS yet we cannot eliminate static.

There have been many instruments
on the market for the reducing of these
strays, but none accomplishes elimination.
Receivers are now so designed that there
is enough signal strength received in the
set to overpower all the static most of
the time.

If you have a portable receiver which
volume on distance, use the loop as an-
uses a loop and you do not get enough
tenna, that is, attach the end of the loop
winding to the antenna pose, and the
other post in the set to the ground, leav-
ing the beginning disconnected. Moist
earth near which the set is located will
afford a good ground. Do not make the
leads too long, as you wish to conserve
all the energy that you can. A long
ground lead may make the set inefficient.

Usually a 5 -tube set will work well as
a portable. There are the 3- and 4 -tube
reflexes which give you the volume of a
5- or 6 -tube set.

There are many areas of the country
that have differing affects on radio sig-
nals. In some places signals can hardly.
be heard although the location, at first
glance, might be thought a great place
for radio reception. But due to ore
around the place where the set is in-
stalled a possible dead spot exists. I
had a radio set installed in Tannersville,
N. Y., the altitude being nearly 2,000 feet
above sea level. The reception was very
poor, caused by an air pocket right over
the hotel where the set was installed.
As soon as I took the set down to the
village radio store it worked great on a
poor antenna. (The man didn't fix the
set, either). So you see you take a
chance when you take a set to the coun-
try. There might be something very
small that hinders results. I do not mean
to discourage any person from taking a
set on vacation. I always take one.
What I do mean is that you should not
be disappointed if the set does not work
as well as somebody said it should. (L. W.)

Microphone

THE CATHEDRAL OF NOTRE DAME, one I
an edifice of great religious repute, now has
conservatives to the inclusion of broadcasting
overcame this. The microphone is perched under

the organ recitals, choir work at

REPRESENTATIVES of the eixteen Chicago end six nearby radio broadcasting stations have se
hey would not tolerate say further "interference" from thct body. The broadcasters were invite

visibility of conducting a poll on the wishes of listeners -In regarding complete silence of all taco
been silent for more than two years, having agreed among themselves to observe Mondays, before
The two leaders of the factions, are shown in the center front row, Alderman Arvey, (dark suit,
left) of WTAS. who led the station directors' fight. Others in the photo are George F. Carlson, c

president of the Radio Listeners -In Association; Jack Nelson, of WJJD, and Bob O'Neill of WEE
no jurisdiction. (Underwood & Underwood.)
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L Notre Dame

architectural monuments of world-wide fame and
nsbone. There was some opposition by European
des in the temple of worship, but wiser heads
dches and is the instrumentality for broadcasting
aching. (Underwood & Underwood.)

otke on Mayor Dever's radio commission tha
Chairman Jacob M. Arvoy to discuss the ad

stations each Monday. Chicago stations have
omission came Into existence about a year ago.

glasses) and Charlie Erbsteln, (at Alderman's
T; Jerry Sullivan, of WQJ; Frank McDonald,
he directors claim the Mayor's commission has

Bernie's Lead Is Stronger
BEN BERNIE and his orchestra, who

broadcast from WEAF, continue to
strengthen their lead in RADIO WORLD'S test
to determine whom its readers regard as the
best radio entertainer of 1925. This steady

Contest Rules
The votes in RADIO

I. WORLD'S 1925 contest to
determine the radio entertainer
entitled to the popularity gold
medal may be cast by filling out
the coupon as published weekly
in RADIO WORLD. One cou-
pon entitles the sender to one
vote. The coupon should be
properly filled out and mailed.
Anybody subscribing to RADIO
WORLD (a new subscriber or
one renewing an existing sub-
scription), may cast as many
votes as are represented by the
total number of weeks of the new
or renewed subscription. In ad-
dition, as the coupons are pub-
lished, the subscriber may use
them for sending in one vote on
each such coupon. When sub-
scribing, cast your total sub-
scription votes by specifying the
candidate in the subscription
order.

2 This contest closes July 31.
The last coupon will be

published in the July 25 issue.3 In case of a tie, a gold med.all al will be awarded to each
contestant so tied.

WHAR MOVES
INTO CLASS B

ATLANTIC CITY station WHAR
has been transferred from Class A

of B, and is now operating on a wave-
length of 275 meters, with 500 watts
power.

* * *
STATION WABL, until recently at

Storrs, Connecticut, has been moved
to Mansfield, in the same State, and is
now operating with new call letters ofWCAC.

occupancy of first place is an exception to
the rule in previous popularity contests con-
ducted by RADIO WORLD. S. A. Rothafel,
of the Capitol Theatre, New York City,
otherwise "Roxy," is second, Karl Bona witz,
WIP, third, and the Happiness Boys,
WEAF, fourth. Therefore WEAF is feel-
ing pretty confident, with entertainers in
first, second and fourth places.

There is nothing conclusive about this
standing and any week may show an up-
set. Ben Bernie should not regard this com-
ment as personal.

One of the Leaders

ROXY is holding second place in RADIO
WORLD'S popularity contest. In appreciation of
support by RADIO WORLD readers he specially
autographed the above photo with his famous

greeting.

RADIO WORLD'S POPULARITY CONTEST
To Determine the Cold Medal Radio Entertainer for 1925

Popularity Editor, RADIO WORLD, 1493 Broadway, N. Y. C.
I hereby cast one ballot for:

(Name of Entertainer)

(Entertainer's Station)

(Voter Sign Full Name Here)
(Street and Number)

(City)

No 11-6113.

(State)

FILL OUT THIS COUPON AND MAIL NOW!



RADIO WORLD June 20, 1925

THE KEY TO THE AIR
KEY

Abbreviations: E. S. T., Eastern Standard
Time; C. S. T., Central Standard Time; M. S. T.,
Mountain Standard Time; P. S. T., Pacific Stand-
ard Time; D. S., Daylight Saving Time.

How to tune in a desired distant station at just
the right time -Choose your station from the
list published herewith. See what time division
the station is under (E. S. T., C. S. T., etc.);
them consult the table below. Add to or subtract,
as directed from the time as given on the
PROGRAM. The result will be the same BY
YOUR CLOCK that you should tune in, unless
daylight saving time intervenes, as explained
below. -The table:
It you
are to

E. S. T.
E. S. T.
F.. S. T.
C. S. T.
C. S. T.
C. S. T.
M. S. T.
M. S. T.
M. S. T.
P. S. T.
P. S. T.
P. S. T.

And want a
rtatton in Subtract
C. S. T.
M. S. T.
P. S. T.
E. S. T. 1 Li-.
M. S. T.
P. S. T.
E. S. T.
C. S. T.
P. S. T.
E. S. T.
C. S. T.
D. S. T.

2 hrs.
1 hr.

3 hrs.
2 bra.
1 hr.

Add
1 hr.
2 hrs.
3 hrs.

1 hr.
2 hrs.

1 hr.

FRIDAY
WAAM, Newark, N. J., 263 (E.. S. T., D. S.)-11 A. M. to 12.
WANG, Richmond Hill, N. Y., 316 (E. S. T.,

D. S.)-12 to 1:05 P. M.; 8 to 12 P. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-

12 to I P. M.; 10 to 12.
WBBM, Chicago, Ill., 226 (C. S. T.)-8 to 10

P. M.
WBBR, New York City, 272.6 (F.. S. T.. D. S.)-8 P. M. to 10.
WBOQ, Richmond Hill, N. Y., 236 (E. S. T.,

D. 5.1-7:30 P. M. to 11:30.
WBZ, Springfield, Mass., 3331 (E.. S. T., D. S.)-6 P. M. to IL
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9:30 A. M. to 12 M.; 1:30 to 4; 5:30
to 10.

WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)
-12:30 to 1:30 P. M.; 4:30 to 5:30; 6:30 to 11.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
3:30 to 7 P. M.; 8 to 10; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T., D. S.)
-6:45 A. M. to 7:45; 11 to 12; 4 P. M. to 5; 6
to 12.

WEAR, Cleveland, 0., 390 (E.. S. T.)-11:30
A. M. to 12:10 P. M.; 3:30 to 4:10; 8 to 11.

WEAO, Ohio State University, me (E.. S. T.)
-8 P. M. to 10.

WEEL Boston, Mass., 476 (F.. S. T., D. S.)-
6:45 A. M.. to 7:45; 2 P. M. to 3:15; 5:30 to 10.

WEMC, Berrien Springs, Mich., 2E6 (C. S. T.)-
9 P. M. to 11.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-10:30
A. M. to 11:30; 12:30 P. M. to 1; 2:30 to 6; 6:45
to 7; 8:30 to 9:30.

WGBS, New York C3ty, 316 (E. S. T., D. S.)
-10 A. M. to 11; 1:30 P. M. to 4; 6 to 11.

WGCP, New York City, 252 (F.. S. T., D. S.)-
8 P. M. to 11.

WGES, Chicago, Ili., 250 (C. S. T., D. S.)-
5 P. M. to 7; 10:30 to 1 A. M.

WGN, Chicago, IR, 370 (C. S. T.)-9:31 A. M.
to 3:30 P. M.; 5:30 to 11:30.

WGR, Buffalo, N. Y., 319 (E.. S. T., D. S.)-
12 M. to 12:45 P. M.; 7:30 to 11.

WGST, Atlanta, Ga., 2:70 (C. S. T.)-7 P. M.
to 8.

WGY, Schenectady, N. Y., 379.5 (E.. S. T.)-
1 P. M. to 2. 5:30 to 10:30.

WHAD, 141.1waukee, Wis., 275 (C. S. T.)-11
A. M. to 11:30; 6 P. M. to 8.

WHAS, Louisville, Ky., 399.5 (C. S. T.)-4 P. D1

to 5; 7:30 to 9.
WHN, New York City, 360 (F.. S. T., D. S.1

-12:30 P. M. tot; 2:15 to 5; 7 to 11; 12 to 12:30
A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-7
P. M. to 9; 11 to 12; 12:30 to 1:30; 4:30 to 5:30;
6:30 to 9:30.

WHT, Chicago, Ill., 238 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters); 7 to 8:30 (400
meters); 8:45 to 10:05 (238 meters); 10:30 to 1

A. M. (400 meters).
WIP, Philadelphia, Pa., 5052 (F.. S. T., D. S.)

-7 A. M. to 8: 1 P. M. to 2; 3 to 4:50; 6 to 8.
WJY, New York City, 406 (E.. S. T., D. S.)-

7:30 P. M. to 11:30.
WJZ, New York OW, 455 (F.. S. T., D.

10 A. M. to 11; 1 P. M. to 2; 4 to 6; 7 to 10:30.
WLIT, Philartolphis, Pa., 385 (E. S. T.)-12:02

P. M. to 12:30; 2 to 3; 4:30 to 6; 7:30 to 1 A. M.
WLW, Cincinnati, o., 422.3 (E.. S. T.)-10:45

A. M. to 12:15; 1:30 P. M. to 2:30.
WMCA, New York City, 341 (E.. S. T., D. S.)-

3 P. M. to 3:45; 4 to 5; 6:30 to 10:30; 11 to 12.
WNYC, New York City, 526 (E. S. T., D. S.)

-3:45 P. M. to 4:45; 6:20 to 11.
WOAW, Omaha, Neb., 526 (C. S. T.)-12:30

P. M. to 1; 5:45 to 7:10; 9 to 11.
WOC, Davenport, Iowa, 484 (C. S. T.)-12:57

P. M. to 2; 3 to 3:30; 5:45 to 12.
WOR, Newark, N. J., 405 (F.. S. T.. D. S.)-

6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 7.
WPAK, Fargo, N. D., 253 (C. S. T.)-7:30 P. M.

to 9.
WPC. Atlantic aty, N. J., 799.8 (E. S. T., D. S.)

-7 P. M. to 8:30; 10 to 12.
WOJ, Chicago, III., 440 (C. S. T.)-11 A. M.

to 12M; 3 P M to 4; 7 to 8; 10 to 2 A. M.
WRC, Washington. D. C., 469 (E.. S. T.)-4:30

P. M. to 5; 6:45 to 12.
WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.

to 8:30: 9:30 to 10:30; 11:55 to 1:30; 3 to 4; 6 to 7;
8 to 10.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-6 A. M.
to 7; 9:45 to 12:20 P. M.; 1:30 to 3:20; 3:30 to 11

KFAE, State College of Wash., 348.6 (P. S. T.)
-7:30 P. M. to 9.

KFDY, Brookings, S. D., 273 (M. S. T.)-6P. M. to Y.

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.
to 10.

KFKX, Hastings, Neb., 286.3 (C. S. T.)-12:30
P. M. to 1:30; 9:30 to 12.

KFNF, Shenandoah, Iowa, 265 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Waah, 45.5 (P. S. T.)-12:30
P. M. to 1:30; 4 to 5:15; 6 to 11.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:10A. M. to 1 P. M. 1:30 to 3; 4 to 7.
KGW, Portland,m0regon, 491.5 (P. S. T.)-11:30

A. M. to 1:30 P. .; 5 to 11.
KILL, Los Angeles, Cal., 405.2 (P. S. T.)-7 A.

M. to 7:15; 12 M. to 3:30 P. M.; 5:30 to 11:30.
KNX, Hollywood, Cal., 337 (P. S. T.)-11:30

A. M. to 12:30 P. M.; 1 to 2; 4 to 5; 6:30 to 12.
KOB, State College of New Mexico, 348.6 (M.

S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.

KPO, SAW Francisco, CaL, 423 (P. S. T.)-7:30
A. M. to 8; 10:30 to 12 M.; 1 P. M. to 2; 4:30
to 11.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-4 P. 81.
to 5.

KTHS, Hot Springs, Ark., 3742 (C. S. T.)-
12:30 P. M. to 1; 8:20 to 10.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-
6:30 A. M. to 7:30; 10:55 to 1 P. M.; 2:25 to 3:30;
6:02 to 7:20; 9 to 1:30 A. M.

CNRA, Moncton, Canada, 313 (E.. S. T.)-8:30
P. M. to 10:30.

CNRE, Edmonton, Canada, 516.9 (M. S. T.)-
8:30 P. M. to 10:30.

CNRS, Saskatoon, Canada, 400 (M. S. T.)-2:30
P. M. to 3.

CNRT, Toronto, Canada, 357 (E.. S. T.)-6:30
P. M. to 11.

SATURDAY
WAAM, Newark, N. J., 243 (E. S. T.)-7 P. M.

to 11.

WANG, Richmond Hill, N. Y., 316 (E. S. T.,
D. S.)-12 M. to 2 A. M.

WAMD, Minneapolis, Mine., 243.8 (C. S. T.) -
12M. tot P. M.; 10 to 12.

WBBM, Chicago, ILL, 226 (C. S. T.)-8 P. M.
to 1 A. M.

WBBR, New York City, 212.6 (E. S. T., D. S.)
-8 P. M. to 9.

WBOQ, Richmond Hal, N. Y., (236 (F.. S. T.,
D. S.)-3:30 P. M. to 6:30.

WBZ, Springfield, Mass., 333.1 (E.. S. T., D. S.)
-11 A. M. to 12:30 P. M.; 7 to 9.

WCAE, Pittsburgh, Pa., 461.3 (F.. S. T., D. S.)
-10:45 A. M. to 12 M.; 3 P. M. to 4; 6:30 to 7:30.

WCBD, Zion, la., 344.6 (C. S. T.)-8 P. M. to
10.

WCCO, St. Paul and Minneapolis, Minn., 416.4
(C. S. T.)-9:30 M. to 12:30 P. M.; 2:30 to 5;
6 to 10.

WEAF, New York aty, 492 (E. S. T., D. S.) -
6:45A. M. to 7:45; 4 P. M. to 5; 6 to 12.

WEEI, Boston, Mass., 476 (E.. S. T., D. S.)-
6:45 A. M. to 7 A. M.

WEAR, Cleveland, 0., 390 (E. S. T.)-11:30
A. M. to 12:10 P. M.; 3:30 to 4:10; 7 to 8.

WEMC, Berrien Springs, Mich., 286 (C. S. T.)
-11 A. M. to 12:30 P. M.; 8:15 to 11.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-12:30
P.M. to 1.6 to 7; 8:30 to 9:30; 11 to 12:30 A. M.

WGBS, New York City, 316 (E. S. T., D. S.)-
10 A. M. to 11; 1:30 P. M. to 3; 6 to 12.

WGN, Chicago, IL, 370 (C. S. T.)-9:31 A. D1.
to 2:30 P. M., 3 to 5:57; 6 to 11:30.

WGR, Buffalo, N. Y., 319 (E.. S. T., D. S.)-
12 M. to 12:45 P. M.; 2:30 to 4:30; 7:30 to 8.

WGY, Schenectady, N. Y.,'379.5 (E. S. T.)-7:30
P. M. to 10.

WHAD, Milwaukee, Wis., 275 (C. S. T.)-11
A. M. to 11:30; 6 P. M. to 8.

WHAS, Louisville, Ky 399.5 (C. S. T.)-4 P. M.
to 5; 7:30 to 9.

WHN, New York City, 360 (F.... S. T., D. S.)-
2:15 P. M. to 5; 7:30 to 10.

WHO, Des Moines, Iowa, 528 (C. S. T.)-11
A. M. to 12:30 P. M.; 4 to 5:30; 7:30 to 8.10.

WHT, Chicago, Ill- 238 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters); 7 to 8:30 (400
meters); 8:45 to 10.05 (238 meters); 10:30 to 1
A. M. (4130 meters).

WIP, Philadelphia, Pa., 508.2 (E. S. T., D. S.)-
7 A. M. to 8; 10:20 to 11; 1 P. M. to 2; 3 to 4;
6 to 11:30.

WJY, New York City, 418 (F.. S. T., D. S.)-
2:30 P. M. to 5; 8 to 10:30.

WJZ, New York City, 455 (F.. S. T., D. S.)-
9 A. Id. to 12:30 P. M.; 2:30 to 4; 7 to 10.

WKRC, Cincinnati, O., 326 (E.. S. T.)-10 to
12 M.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-9:30
A. M. to 12:30 P. M.; 7:30 to 10.

WMAK, Lockport, N. Y., 265.5 (E.. S. T.)-10:25 A. M. to 12:30 P. M.
WMC, Memphis, Tem., 499.7 (E.. S. T.)-7:30P. M. to 10.
WMCA, New York City, 341 (E.. S. T., D. S.)

-3 P. M. to 3:15; 3:30 to 5; 8 to 8:15; 8:30 to
8:45; 11 P. M. to 1 A. M.

WNYC, New York City, 520 (F,.. S. 'F., D. S.)-
1 P. M. to 3: 7 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-9 A. Ai.
to 11; 2:15 P. M. to 4; 9 to 11.

WOC, Davenport, Iowa, 455 (C. S. T.)-12:57P. M. to 2; 5:45 to 7:10; 9 to 12.
WOO, Philadelphia, Pa., 5082 (E. S. T., D. S.)

-11 A. M. to 1 P. M.; 4:40 to 5; 10:55 to 11:02.
WOR, Newark, N. J., 405 (F.. S. T.. D. S.)-

6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 7:30;
8 to 11.

WPG, Atlantic City, N. J., 299.8 (C. S. 'T.)-7 P. M. to 12.
WQJ, Chicag'o, 111., 448 (C. S. T.)-11 A. M.

to 12 M.; 3 P. M. to 4; 7 to 8; 10 to 3 A. M.
WRC, Washington, D. C., 469 (E. S. T.)-4:30

to 5:30 P. M.; 6:45 to 12.

WWJ, Detroit, Mich.. 352.7 (F.. S. T.-8 A. M.
to SOO; 9:30 to 10:00; 11:55 to 1:30 P. ki-; 3 to 4.

KDKA, Pittsburgh, Pa., 309 (E.. S. T.-10 A. M.
to 12:30 P. M.; 1:30 to 6:30; 8:45 to is.

KFI, Los Angeles, CaL, 467 (P. S. T.)-5 P. M.to IL
KFKX, Hastings, Neb., 2853 (C. S. T.)- 1226

P. M. to 1:30 9:30 to 12:30.
KFNF, Shanandoah Iowa, 2511 (C. S. T.-12:15

P. M. to 1:15; 3 to 4; 6:30 to 10:34.
KFOA, Seattle, Wash., 455 (P. S. T.)-Shent,
KGO, Oakland, Cal.. 361.2 (P. S. T.)-11 A. M.

to 12:30 P. M.; 3:30 to 5:45; 7:30 to 9.
KGW, Portland, Oregon, 491.5 P. S. T.)-11:30

A. M. to 1:30 P. M.; 6 to 7; 10 to 11.
ICH.J, Los Angeles, CaL, 405.2 (F.. S. T.. D. S.)-

7 A. M. to 7:30; 10 to 1:30 P. M.; 2:30 to 3:30;
5:30 to 2 A. M.

KNX, Hollywood, Cal.. 337 (P. S. T.)-1 P. M.
to 1; 6:30 to 2 A. 3l.

KOA, Denver, Cola, 322.4 (M. S. T.)-11:30 A.M. to 1 P. M.; 7 to 10.
KPO, San F ' Cal., 429 (P. S. T.)--8A. M. to 12 M.; 2 P. M. to 3;,6 to 10.
ICSD, St. Louis, Mo., 545.1 (C. 3. T.)-7 P. M.

to 8:30.
KTHS, Hot Springs, Ark., 374.6 (C. S. T.)-12:30 Y. M. to 1; 8:30 to 10:30.
KY%V, Chicago, ILL, 536 (C. S. T., D. S.)-11

A. Id. to 12:30 P. M.; 4 to 5; 7 to 8.
CICAC, Montreal. Canada, 411 (E.. S. T.)-4:30P. M. to 5:30.
CNRO, Ottawa, Ontario, Canada 05 (E.. S. T.)-7:30 P. M. to 10.
PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P, M.

to 11:30.
SUNDAY

WBBM, Chicago, ill., 224 (C. S. T.)-4 P. M.to 6; 8 to 10.

WBBR, New York City, 272.0 (F.. S. T., D. S.)-
10 A. M. to 12 M., 9 P. M. to 11.

WCCO, St. Paul and Minneapolis, Mitt, 416.1
(C. S. T.)-11 A. M. to 12:30 P. M.; 4:10 to 5:16;
7:20 to 10.

WDAF, Kansas City, Kansas, 305.6 (C. S. T.)-4 P. M. to 5:30.
WEAF, New York City. 493 (E.. S. T., D. S.)-3 P. M. to 5; 7:20 to 10:15.
WEAR, Cleveland, 0., 390 (E.. S. T.)-3:30 P. M.to 5; 7 to 8; 9 to 10.
WGBS, New York City, 316 (F.. S. T., D. S.)-

3:30 P. M. to 4:30; 9:30 to 10:30.
WGN, Chicago, Ill.. 370 (C. S. T-)-11 A. M.to 12:45 P. M.; 2:30 to 5; 9 to 10,
WGR, Buffalo, N. Y., 319 (E.. S. T., D. S.)-3 P. M. to 4; 7:15 to 8.
WGY, Schenectady, N. Y., 379.5 (F.. S. T.)-9:30 A. M. to 12:30 P. M.; 2:35 to 3:45; 6:30 to10:30.
WHAD, Milwaukee, Wis., 275 (C. S. T.)-2 P.M. to 3.
WHN, New York City, 360 (E. S. T., D. S.)-

1 P. M. to 1:30; 3 to 6; 10 to 12.
WHT, Chicago, III., 235 (C. S. T., D. S.)-9:30A. M. to 1:15 P. M.; 5 to 9.
WIP, Philadelphia, Pa. 5062 (E. S. T., D. S.)-10:45 A. 14. to 12:30 P. M.; 3:30 fo 4:30.
WKRC, Cincinnati, 0., 326 (E.. S. 'T.)-6:45 P. M.to 11.
WNYC, New York City, 526 (E.. S. T., D. S.)-9 P. M. to 11.
WMCA, New York City, 341 (F.. S. T., D. S.)-11 A. M. to 12:15 P. M.; 4 to 5; 7 to 8.
WOCL, Jamestown, N. Y., 275.1 (E.. S. T.)-9 P. M. to 11.
WPG, Atlantic City, N. J., MS (C. S. T., D. S.)-3:15 P. D1. to 5; 9 to 11.
WQJ, Chicago, Ill., 448 (C. S. T.)-10:30 A. M.to 12:30 P. M.; 3 P. M. to 4; 8 to 10.
WWJ, Detroit Mich.. 352.7 (E.. S. T.)-11 A. M.to 12:30 P. M.; 2 to 4; 6:20 to 9.
KDKA, Pittsburgh, Pa, 306 (E.. S. T.)-9,45 A.M. to 10:30; 11:55 to 12 M.; 2:30 P. BE to 5:30;7 to 11.
KFNF, Shenandoah, Iowa, 265 (C. S. T.)-10:45A. M. to 12:30 P. M.; 2:30 to 4:30; 6:30 to 10.KOA, Denver, Col., 322.4 (M. S. T.)-10:55 A. M.to 12 M.; 4 P. M. to 5:30 1.. M.; 7:46 P. M. to10 P. M.
KGW, Portland, Oregon, 491.5 (P. S. T.)-10:30A. M. to 12:30 P. M.; 6 to 9.
KILL Los Angeles, Cal., 405.2 (E. S. T., D. S.)-10 A. M. to 12:30 P. M.; 6 to 9.KTHS. Hot Springs, Ark., 374.6 (C. S. T.)-11 A. M. to 12:30 P. M.; 2:30 to 3:40; 8:40 to 11.

MONDAY
WAAM, Newark, N. J., 263 (F.. S. T., D. S.)-11 A. M. to 12 M.; 7 P. M. to 11.WAHG, Richmond Hill. N. Y., 316 (E. S. T.,D. S.)-12 M. to 1:05 P. M.; 8 to 2 A. M.WAMB Mhmeapolis, 243.6 (C. T)-10 P. Mato 12.
WBBM, Chicago, IL, ne (C. S. T.)-6 P. M.to 7.
WBBR, New York City, 272.6 (E. S. T.. D. S.)-8 P. M. to 9.
WBZ Springfield, Mass., 333.1 (F- S. T., D. S.)-6 P. M. to 11:30.
WCAE, Pittsburgh, Pa., 461.3 (F.. S. T., D. S.)-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 12.WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M. to 10.WCCO, St. Paul and Minneapotls, Minn., 416.4(C. S. T.)-9:30 A. M. to 12 M.; 1:30 P. M. to6:15: 8 to 10.
WDAF, Kansas Chy, Kansas, 365.6 (C. S. T.)-3:30 P. M. to 7: 8 to 10; 11:45 to 1 A. M.WEAF, New York City. 492 (E.. S. T., D. S.)-6:45 A. M. to 7:45; 4 P. M. to 5; 6 to 11:30.WEAR, Cleveland, O., 390 (F.. S. T.)-11:30 A.M. to 12:10 P. M.; 3:30 to 4:10; 7 to 8.WEE!. Boston, Mesa., co (F.. S. T., D. S.)-6:45 A. M. to 8; 3 P. M. to 4; 5:30 to 10.WEMC. Berrien Springs, Mich, 286 (C. S. T.)-6:15P. M. to 11.
wPAA, Don., Teens

M.
475.0 (C. S. :30A. 11:30; 12:30 P. to 1; 2:30 N6; 6:45to 7: 8:30 to 9:30.

WGBS, New York City, 318 (K. S. T.. D. S.)-10 A. M. to 11; 1:30 P. N. to 3:10: 6 to 7.111
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WG1.9, Chicago, Ill., 260 (C. S. T. D. 5.)-
5P. M. to 8.

WGCP, New York City, 252 (E. S. T., D. FO -
S P. M. to 1 A. M.

WGN. alleage, Ill., 370 (C. S. T.)-9:31 A. M.
to 3:36 P. M.; 5:30 to 5:57.

WGR. Buffalo, N. Y., 319 (E. S. T., D. S.)-
12 M. to 12:30 P. Y.; 2:30 to 4:30; 7:30 to 11.

WGST, Atlanta, Ga., 2/0 (C. S. T.)-9 P. M.
Da 10.

W131Y. Schensotody, N. Y., 379.5 (E. S. T.)-1
P. M. to 2; 5:30 to 8:30.

WHAD, Milwaukee, Wis., 265 (C. S. T.)-11
A. M. to 11:30; 6 P. M. to 10:30.

WHA3, Loafer** fry., 399.8 (C. S. T.)-4 P. M.
te 5; 7:10 to 9.

WHPI, New York City, 369 (E. S. T., D. S.)-
2:15 P. M. to 5; 6:30 to 12.

WHO, Des Moines, Iowa, 526 (C. S. T.)-12:15
P. M. to 1:30; 7:30 to 9; 11:15 to 12.

WHT, Chicago, 111., 238 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters); 7 to 8:30 (400
meters); 8:45 to 10:05 (238 meters); 10:30 to 1

A. M. (400 meters).
WIP, Phanditiphia, Pa., 5011.1 (E. S. T., D. S.)

-7 A. M. to 8; 1 P. M. to 2; 3 to 8.
WJZ, New York City, 455 (E. S. T., D. S.)-

10 A. M. to 11; 1 P. M. to 2; 4 to 5:30; 6 to
6:30; 7 to 11.

WKRC, Cincinnati, O., 326 (E. S. T.)-8 P. M.
to 10.

WLIT, Philadelphia, Pa., 335 (E. S. T.)-12:02
P. M. to 1; 2 to 3; 4:30 to 6; 7:30 to 11:30.

WLW, Cincinnati, O., 422.3 (E. S. T.)-10:45
A. M. to 12:15 P. M.; 1:30 to 2:30; 3 to 5; 6 to 10.

WMAK, Lockport, N. Y., 265.5 (E. S. T.)-8 P.
M. to 12.

WMCA, New York City, 341 (E. S. T., D. S.)-
3 P. M. to 5; 6:30 to 7:45; 8 to 12.

WNYC, New York City, 526 (E. S. T., D. b.)
-3:15 P. M. to 4:15; 6:20 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30 P.
M. to 1:30; 5:45 to 10:30.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
P. M. to 2; 3 to 3:30; 5:45 to 6.

WOO, Philadelphia, Pa., 5082 (E. S. T., D. S.)-
11 A. M. to tel P. M.; 4:40 to 6; 7:30 to 11.

WOR, Newark, N. J., 405 (E. 3. T., D. S.)-
6:49 A. M. to 7:45; 2:30 to 4; 6:15 to 11:30.

WPAIC, Fargo, N. D., 233 (C. S. T.)-7:30 P. M.
to 9.

WPG, Atlantic City, N. J., 09.8 (E. S. T., D. S.)
-7 P. M to 11.

WQJ, Chicago, 111., 486 (C. S. T.)-11 A. M.
to 12 M.; 3 P. M. to 4.

WRC, Washington, D. C., 469 (E. S. T.)-1 P.
M. to 2; 4 to 6.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.
to 8:30; 9:30 to 10:30; 11:55 to 1:30 P. M.; 3 to 4;
6 to 10.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-6 A. M.
to 7; 9:45 to 12:15 P. M.; 2:30 to 3:20; 5:30 to 10.

KFAE, State College of Wash., 348.6 (P. S. T.)
-7:30 P. M. to 9.

KFI, LAO Angeles, Cal., 467 (P. S. T.)-5 P. M.
to 11.

KFKX, Hastings, Neb., 233.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15/ 9:30 to 12:30.

ICFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:45 P.
M. to 1:30; 4 to 5:15; 6 to 10.

KGO, Oakland, Cal., 361.2 (P. S. T.)-9 A. M.
to 10:30; 11:30 A. M. to 1 P. M.; 1:30 to 6; 6:45
to 7.8 to 1 A. M.

K&W, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M. to 1:30; 5 to 8.

ICHJ, Los Angeles, Cal., 403.2 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 1:30 P. M.; 5:30 to 10.

KNX, Hollywood CaL, 337 (P. S. T.)-12 M.
to 1 P. M. 4 to 5; 6:30 to 12.

KOB, State College of New Mexico, 348.6 (M.
S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.

KPO, San Franciace, Cal., 429 (P. S. T.)-10:30
A. M. to 12 M.; 1 P. M. to 2; 2:30 to 3:30r4:30
to 10.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-7:30 P.
M. to 10.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P. M. to I; 8:30 to 10.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-6:30
A. M. to 7:30; 10:55 to 1 P. M.; 2:15 to 3:30;
6:02 to 7.

TUESDAY
WAAM, Newark, N. J. 283 (E. S. T., D. S.)-

11 A. M. to 12 M.; 7 P. M. to 11.
WANG, Richmond Hill, N. Y., 316 (E. S. T.,

D. S.)-12 P. M. to 1:05 A. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-

12 M. to 1 P. M.; 10 to 12.
WBBM, Chicago, IlL, 226 (C. S. T.)-8 P. M.

to 12.
WBOQ, Richmond Hill, N. Y., 236 (E. S. T.,

D. S.)-3:30 P. M. to 6:30.
WBZ. Springfield, Mass, 333.1 (E. S. T., D. S.)

-6 P. M. to 11.
WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)

-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 11.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. 1.)-9:30 A. M. to 12 M.; 1:30 P. M. to
4; 5:30 to 10.

WDAF, Kansas City, Kansas, 385.6 (C. S. T.)
-3:30 P. M. to 7; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

A.
WEAR,

12:
Cleve

P. M.land, t
0.,

o
390 (E.10to S.11. T.)-11:30

M. to 10 7 10;
WEEI, Boston, Maim, 476 (E. S. T., D. S.)-

4:45 A. M. to 8; 1 P. M. to 2; 6:30 to 10.
WFAA, Dallas, Texas, 475.9 (C. S. T.)-10:30

A. M. to 11:30; 12:39 1' M. to 1; 2:30 to 6;
4:45 to 7; 6:30 to 9:30; 11 to 12.

WGBS, New York City, 316 (E. 3. T., D. S.)-
19 A. M. to 11; 1:30 P. M. to 3; 6 to 11:30.

WGES, Chicago, IlL, 258 (C. S. T., D. S.)-
5 P. M. to 8; 10:30 to 1 A. M.

WGN, Chicago, Ill., 378 (C. S. T.)-9:31 A. M.to11:30.
WGII, Buffalo, N. Y., 319 (E. S. T., D. S.)-

11 A. M. to 12:45 P. M.; 7:30 to 11.
WGY, Ssbenectady, N. Y., 379.6 (E. S. T.)-11

P. M. to 2:30; 5:20 to 7:30; 9 to 11:30.
WHAD, Milwaukee, Wis., 275 (C. S. T.)-11

A. M. to 11:30; 6 P. M. to 8.
WHAS, LouisvEle, Ky 399.8 (C. S. T.)-4 P.

M. to 5; 7:30 to 9.
WHN, New York City, 360 (E. S. T., D. S.)-

12:30 P. M. to 1; 2:15 to 3:15; 4 to 5:30; 7:30 to
10:45; 11:30 to 12:30 A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-12:15
P. M. to 1:30; 7:30 to 9; 11 to 12.

WHT, Chicago, ID., 238 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters). 7 to 8:30 (400
meters), 8:45 to 10:05 (238 meters); 10:30 to 1
A. M. (400 meters).

WIP, Philadelphia, Pa., 508.2 (E. S. T., D. S.)
-7 A. M. to 8; 1 P. M. to 2 3 to 4:50; 6 to 11.

WJY, New York aty, 40$ (E. S. T., D. S.)-
7:30 P. M. to 1:30.

WJZ, New York City, 455 (E. S. T., D. 3.)-
10 A. M. to 11; 1 P. M. to 2; 4 to 6; 7 to 11.

WKRC, Cincinnati, 0., 326 (E. S. T.)-8 P. M.
to 12.

WLIT, Philadelphia, Pa., 395 (E. S. T.)-11 A.
M. to 12:30 P. M.; 2 to 3; 4:30 to 7.

WLW, Cincinnati, 0., 4=.3 (E. S. T.)-10:45
A. M. to 1 P. M.; 1:30 to 2:30; 3 to 5; 6 to 11.

WMCA, New York City, 341 (E. S. T., D. S.)-
3 P. M. to 4:15; 5 to 7:15; 7:30 to 10:30; 11 of 12.

WNYC, New York City, 526 (E. S. T., D. S.)
-3:45 P. M. to 5; 6:50 to 11.

WOAW. Omaha, Neb., 526 (C. S. T.)-12:30 P.
M. to 1:30; 5:45 to 11.

WOC, Davenport, IOWA, 484 (C. S. T.)-12:57
P. M. to 2; 3 to 3:30; 5:45 to 10.

WOO, Philadelphia, Pa-, 5082 (E. S. T., D. S.)
-11 A. M. to 1 P. M.; 4:40 to 5; 10:55 to 11:02.

WOR, Newark, N. J., 405 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4, 6:15 to 7:30.

WPG, Atlantic City, N. J., 299.11 (E. S. T., D. S.)
-7 P. M. to 11.

WQJ, Chicago, Ill., 448 (C. S. T.)-11 A. M. to
12 M.; 3 P. M. to 4; 7 to 8; 10 to 2 A. M.

WRC, Washington, D. C., 499 (E. S. T.)-4:30
P. M. to 5:30; 6:45 to 11.

WWJ, Detroit, Mich., 352.7 (E. S. T.)- 8 A. M.
to 8:30; 9:30 to 10:30; 11:55 to 1:30 P. M.; 3 to 4;
6 to 10.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-9:45
P. M. to 12 M.; 1:30 1'. M. to 3:20; 5:30 to 10:45.

KFI, Los Angeles, Cal, 467 (P. S. T.)-5 P. M.
to 11.

KFKX, Hastings, Neb., 288.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFOA, Seattle, Wash., 45.5 (P. S. T.)-12:30
P. M. to 1:30; 4 to 5:15; 6 to 11.

KGO, Oakland, Cal, 361.2 (P. S. TO -11:30 A.
M. to 1 P. M.; 1:30 to 3; 4 to 6:45; 8 to 1 A. M.

KGW, Portland, Oregon, 4915 (P. S. T.)-11:30
A. M. to 1:30 P. M.; 5 to 11.

KHJ, Lee Angeles, Cal 405.2 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 3:30 P. M.; 5:30 to 11.

KNX, Hollywood, Cal, 337 (P. S. T.)-9 A. M.
to 10; 1 P. M. to 2; 4 to 5; 6:30 to 12.

ICP0, San Francisco, Cal. 429 (P. S. T.)-7 A.
M. to 7:45; 10 to 12 M.; 1 P. M. to 2 3:30 to 11.

KSD, St Louis, Mo., 541.1 (C. S. 't.)-6 P. M.
to 7.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P. M. to 1; 8:30 to 10:30.

KYW, Chicago, Ill., 536 (C. S. T., D. 5.3-6:30
A. M. to 7:30; 10:30 to I P. M.; 2:15 to 4; 6:02
to 11:30.

CNRA, Moncton, New Brunswick, Canida, 313

(E NSR. RT, ,P aMsk. atoh 1ew1.an, Canada, 8 P. M.
to 11.

WEDNESDAY
WAAM, Newark, N. J., 263 (F. S. T., D. S.)-

11 A. M. to 12 M.; 7 P. M. to 11.
WAHG, Richmond Hill. N. Y., 316 (E. S. T.,

D. S.)-12 M. to 1:05 P. M.; 8 to 12.
WAMD, Minneapolis, 243.8 (C. S. T.)-

12 M. to 1 P. M.; 10 to 12.
WBBM, Chicago, Ill., 226 (C. S. T.)-8 P. M.

to 10.
WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)

-6 P. M. to 11.
WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)

-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 11.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9;30 A. M. to 12 M.; 1:30 to 4; 5:30
to 11.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)
-3:30 P. M. to 7; 8 to 9:15; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

WEAO, Ohio State University, 293.9 (E. S. T.)
-8 P. M. to 10.

WEAR, Cleveland, 0., 390 (E. S. T.)-11:30 A.
M. to 12:10 P. M.; 3:30 to 4:10; 6:45 to

WEE! Boston, Masa., 476 (E. S. T., D. S.)-
6:45 A. M. to 8; 3 P. M. to 4; 5:30 to 10.

WEMC, Berrien Springs, Mich., 286 (C. S. T.)-
8:15 P. M. to 11.

WFAA. Dallas, Texas, 475.9 (C. S. T.)-10:30
A. M. to 11:30; 12:30 P. M. to 1.

WGCP, New York City, 252 (E. S. T., D. S.)-
9 P. M. to 11.

WGES, Chicago, Ill., 250 (C. S. T., D. S.)-
5 P. M. to 7; 10:30 to I A. M.

WGBS, New York City, 316 (E. S. T.. D. S.)-
10 A. M. to 11 P. M.; 1:30 to 4; 6 to 7.

WGN, Chicago, Ili., 370 (C. S. T.)-9:31 A. M.
to 3:30 P. M.; 5:30 to 11:30.

WGR, Buffalo. N. Y., 319 (E. S. T., D. S.)-
12 M. to 12:45 P. M.; 2:30 to 4:30; 6:30 to 11.

WGY, Schenectady. N. Y., 379.5 (C. S. T.)-
5:30 P. M. to 7:30.

WHAD, Milwaukee, Wis., 275 (C. S. T.)-11 A.
M. to 11:30; 4 P. M. to 5; 6 to 10; 11:30 to 12:30
A. M.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.
to 5. 7:30 to 9.

WkiN, New York City, 360 (F.. S. T., D. S.)-
2:15 P. M. to 5:30; 7:30 to 11; 11:30 to 12:30 A. Dd.

WHO, Des Moines, Iowa, 526 (C. S. T.)-12:15
P. M. to 1:30; 6:30 to 12 M.

WHT, Chicago, Ill, 233 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters); 7 to 8:30 (400
meters),* 8:45 to 10:05 (238 meters); 10:30 to 1
A. M. (400 meters).

WIP, Philadelphia, Pa., 508 (E. S. T., D. S.)-
7 A M. to 8; 10:20 to 11; 1 P. M. to 2; 3 to 4;6 to 8.

WJZ, New York City, 455 (E. S. T. D. S.)-
10 to 11; 1 P. M. 4 to 6; 7 to 11:30.

WKRC, Cincinnati, Ohio, 326 (E. S. T.)-8 P.
M. to 10.

WLIT, Philadelphia, Pa. 335 (E. S. T.)-12:02
P. M. to 12:30; 2 to 3; 4:30 to 6; 7:30 to 9.

WLW, Cincinnati, O., 422.3 (E. S. T.)-10:45 A.
M. to 12:15 P. M.; 1:30 to 2:30; 3 to 5; 6 to II.

WMCA, New York City, 341, (E. S. T., D. S.)
-3 P. M. to 3:45; 4 to 5; 6:30 to 12.

WNYC, New York City, 531 (E. S. T., D. S.)
-6:30 P. M. to 11.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
P. M. to 2; 3 to 3:30; 4 to 7:05; 9 to 11.

WOR. Newark, N. J., 405 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 12 M.

WPAK, Fargo, N. D., 283 (C. S. T.)-7:30 P. M.
to 9.

WQJ, Chicago, Ill., 448 (C. S. T.)-11 A. M. to
12 M.; 3 P. M. too; 7 to 8; 10 to 2 A. M.

WRC, Washington, D. C., 489 (E. S. T.)-1 P.
M. to 2; 4 to 6:30.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.
to 8:30; 9:30 to 10:30; 11:55 to 1:30 P. M.; 3 to 4;
6 to 7; 8 to 10.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-6 A. M.
to 7; 9:45 to 12:15 P. M.; 2:30 to 3:40; 5:30 to 11.

KFAE, State College of Wash., 346.6 (P. S. T.)
-7:30 P. M. to 9.

KFI, Los Angeles, CaL, 487 (P. S. T.)-5 P. M.
to II.

KFKX, Hastings, Neb., 238.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1.15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:34)
P. M. to 1:30; 4 to 5:15; 6 to 10.

KGO, addend, CaL, 3612 (P. S. T.)-11:30 A.
M. to 1 P. M.; 1:30 to 2:30; 3 to 6:45.

KGW, Portland, Oregon, MIS (P. S. T.)-11:30
A. M. to 1:30 P. M. 5 to 10.

ICHJ, Los Angeles, Cal, 405.2 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 1:30 P. M.; 5:30 to 12.

KNX, Hollywood, Cal., 337 (P. S. T.)-1 P. M.
to 2; 7 to 12.

KOB, State College of Now Mexico, 346.6 (M.
S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.

KPO, San Francisco, Cal. 4211 (P. S. T.)-7 A.
M. to 8; 10:30 to 12 M.; 1 1". M. to 2; 4:30 to 11.

KSD, St Louis, Mo., 545.1 (C. S. T.)-7 P. M.
to 10.

KTHS, Hot Springs, Ark., 374.1 (C. S. T.)-
8:30 P. M. to 10.

KYW, Chicago, III,, 530 (C. S. T., D. 3.)- 6:30
A. M. to 7:30; 10:55 to 1 P. M.; 2:15 to 4; 6:03
to 11:30.

PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P. M.
to 11:30.

CNRO, Ottawa, Ontario, Canada, 435 (E. S. T.)
-7 P. M. to 11.

THURSDAY
WAAM, Newark, N. J. 203 (E. S. T.. D. S.)-

11 A. M. to 12 M.; 7 P. M. to 11.
WANG, Richmond Hill, N. Y., 316 (E. S. T.)-

12 P. M. to 1:05.
WAMB, Mimseapolls, Minn. 243.3 (C. S. T.)-

12 M. to 1 P. M.; 10 to 12 M.
WBBM, Chicago, Ill., 226 (C. S. T.)-8 P. M.

to 10.
WBOQ, Richmond Hill, N. Y., 238 (E. S. T..

D. S.)-3:30 P. M. to 6:30.
WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)

-6 P. M. to 11:45.
WCAE, Pittsburgh, Pa., 481.3 (C. S. T., D. S.)

-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 11.
WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M. to 10.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9:30 A. M. to 12 M.; 1:30 P. M. to 4;
5:30 to 10.

WEAF. New York Cfty, 02 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

WEAR, Cleveland, 0., 390 (E. 3. T.)-10:30 A.
M. to 12:10 P. M. 3:30 to 4:15; 7 to 11.

WEEI. Boston, lass 476 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 1 P. M. to 2; 2:311 to 10.

WFAA, Dallas. Texas, 475.9 (C. S. T.)-10:39
A. M. to 11:30; 12:30 P. M. to I; 2:30 to 6; 6:45
to 7; 8:30 to 9:30; 11 to 1 A. M.

WGBS, New York City, 316 (E. 3. T., D. S.)-
10 A. M. to 11; 1:30 P. M. to 4; 6 to 7:30.

WGES; Chicago, Ill., 254 (C. S. T., D. S.)-
5 P. M. to 8; 10:30 to 1 A. M.

WGN, Chicago, Ill., 370 (C. S. T.)-9:31 A. M.
to 3:30 P. M. 5:30 to 11:30.

WGR, Buffalo, N. Y., 319 (E. S. T., D. S.)-
12 M. to 12:45 P. M.; 2 to 4; 7:30 to 11.

WHAD, Mllwaukee. Wis.. 275 (C. S. T.)-11 A.
M. to 11:30; 6 P. M. to 7:15; 8:30 to 11.

WHAS, Loser vllle, Ky. 3911.8 (C. S. T.)-4 P.
M. to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. 3.)-
2:15 P. M. to 5: 7:30 to 11; 11:30 to 12:30 A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-7:50
P. M. to 9: 11 to 12 M.

WHT, Chicago, 1(3., 238 and 400 (C. S. T., D. S.)
-11 A. M. to 1 P. M. (238 meters); 7 to 9:30 (400
meters); 8:45 to 10:05 (238 meters); 10:30 to 1
A. M. (400 meters).

WJY, New York City, CIS (E. S. T., D. S.)-
7:30 P. M. to 11:30.

(Concluded on page 24)
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A THOUGHT FOR THE WEEK
AYEAR ago RAM WORLD had a story

suggesting the use of 600 meters as
the intermediate frequency and making
any set a "super" by adding the oscillator.
The same thing is now being suggested
as new by "Radio Broadcast," using the
same arrangement.
-R. P. CLARKSON, in the N. Y . Sun Ra-
dio Section, June 6, 1925.

Radio World's Slogan: "A radio set for every home."
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Stations Make a Secret
of Their Short -Wave Work

T T has been the general thought that all the stations operating on short waves had
1 regular broadcasting periods, and a desire to be heard on short waves, but investi-
gation disproves the assumption. The stations operated by the General Electric Company,
the Westinghouse Electric & Manufacturing Co., and A. H. Grebe & Co., are doing most
of the program transmission on short waves. The type of operation is called remote
control or relay work.

There arc no special wavelengths that these stations operate on, as these stations state
they are engaged in experimental work only. For instance, KDKA relays programs to
KFKX on 94 meters, and KFKX in turn broadcast the program on its standard wave
of 286 meters. However, this program on short waves may be picked on a special re-
ceiver although the program was not sent out on a short wave with the intention that it
be used for the broadcast listeners' enjoyment.

The Government has not assigned special low wavelengths to these stations, hence
they might be on the air on about seven different short waves in a week, or even in a
few hours. These stations have an X call, which is an experimental call and which en-
titles the owner to send out signals on any wavelength, for scientific tests and not for
entertainment alone.

The air is full of radio sations transmitting on short waves, including code, of course,
and a great deal of scientific data thus is obtained, the entertaining value being incidental.

On the low waves the signals are very loud, in fact KDKA has been received reg-
ulary at RADIO WORLD'S laboratories, on a loud speaker, using nothing more than a
one UV201A tube in a regenerative set. The circuit was described by Herbert E. Hayden
in the June 13 issue of RAD o WORLD.

The stations sending out programs make a mistake in discouraging fans from trying
to hear them on short waves. This discouragement takes the form of keeping secret the
hours on the air and the wavelength. Even though the hours are uncertain, it would be
well to give the fans some inkling, as well as to give some data on the sudden shifting

from one short wave to another. Many fans attribute the sudden silence to fading or
signing off. The experimental and scientific value of the work would be enhanced by
fan co-operation. Reports from many listeners would augment the data obtained from
engineering channels. The fear that the sale of broadcast wavelength receivers might
drop on that account is ill-founded.

Let the secrecy end.
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RADIO WORLD HOOKUPS
ACCLAIMED THE BEST

Fans Shower Praise on
O'Rourke, Anderson,
Wright, Warren, Win-
ner and Bernard - "Sin
and Shame to Allow
Such a Magazine as
RADIO WORLD to Be
Published," Says Lone
Dissenter, Condemning
Rofpatkin's "Reflex for
Novice," the Efficiency
of Which Delighted
Others.

ALITTLE more than a year ago RADIO
WORLD began a studied effort to pre-

sent tried and tested hookups every week
as the main attraction of the magazine,
specially emphasizing these technical fea-
tures, presented in a variety appealing to
the novice and the initiate. About that
time many hookups were appearing in
various radio magazines, including freak
circuits that worked poorly and standard
circuits with ruinous mistakes in dia-
grams. The whole radio magazine field
has improved much since then. RADIO
WOIU.D, recognizing the great importance
of scientific accuracy, was first to engage
a special staff of contributing experts to
insure painstaking description of the most
efficient circuits. All work was checked
up by another force of radio engineers.
The public response was splendid from the
start. Letters of praise poured in. Now
they arrive in greater quantity than ever,
despite theoretically adverse conditions
due to seasonal effect on radio interest.

- One Wrong Out of 672 Diagrams
Of several hundred circuits presented in

fourteen months, only two did not meet
with uniform success, due to construc-
tional difficulty in one case and, in the
other, to a mistake in the diagram. As
the record stands, there was a mistake in
one diagram out of 672 published, and

Bernard's Claims for
Diamond Too Tame,

Says Radio Expert
RESULTS EDITOR:
ICAVE advisory aid on building a

A Diamond of the Air to a friend
of mine who, like myself, is a con-
sistent reader of your valuable mag-
azine. He purchased all good parts,
such as Bremer -Tully condensers,
Benjamin sockets, National Velvet
Vernier dials and two Kellog audio
transformers. The coils were wound
Lorenz type (basket weave), and
the results are far beyond expecta-
tions. Herman Bernard is very
tame in his remarks concerning the
performance of the set. I built one
for myself two weeks ago, and it
also performs wonderfully. To-
night we tuned in Davenport, using
the outside aerial, on loud speaker,
and it could be heard all over the
house. I am so well pleased with
the results from RADIO WORLD'S
hookups, also the clear manner in
which Mr. Bernard and J. E. An-
derson write, that I can hardly wait
for each new issue.

E. L. GROSS,
Radiotrician.

1148 Roberson St., Reading, Pa.

the error was acknowledged and rectified
two weeks later. Thus, any one building
a set described in RADIO WORLD gets what
virtually amounts to free insurance. The
error factor eliminated to a degree never
before equalled in a technical publication,
public confidence in RADIO WORLD has in-
creased tremendously, until now no mag-
azine enjoys greater confidence of its
readers.

The experts whose work has helped to
make this achievement possible include
Capt. Peter Vincent O'Rourke, distin-
guished radio expert, former ship wire-
less operator and, during the war, a trusted
navigator of U. S. craft in submarine
zones. Capt. O'Rourke possesses a most
unusual gift of clear exposition. He has
a constant eye to the needs of the novice.

Every set he describes is one he has
actually constructed and tested for several
months. He is now being praised by more
readers than any other contributor.

J. E. Anderson, consulting engineer,
whose work often attracts the interest of
those far advanced in the science, is an-
other ruling favorite. Every set he de-
scribes is one he has actually constructed
and tested for several months.

Praise Is General
Other contributors, such as Lewis Win-

ner, Percy Warren, Feodor Rofpatkin,
Brewster Lee, Charles H. M. White,
Thomas W. Benson, Dennis J. O'Flaherty,
Neal Fitzalan, Wainwright Astor, Knollys
Satterwhite, H. E. Wright, Herbert E.
Hayden, Sidney E. Finkelstein and Ray-
mond B. NVailes, also have won much
praise. Herman Bernard, whose Diamond
of the Air is one of the most popular and
efficient DX circuits of the day, is another
whose work is appreciated.

Every set any one of these experts has
described in RADIO WORLD is one he has
actually constructed and tested for several
months.

If you want to be right, follow RADIO
WORLD, the model of reliability.

Following are a few of the many re-
sults attested by letters received.

RESULTS "EXCELLENT"
FROM 4 -TUBE DX SET

RESULTS EDITOR:
IWISH to compliment RADIO WORLD on

the general quality of the hookups it
publishes. Unlike many technical and
semi -technical papers, you leave nothing
to the imagination, all details of construc-
tion being clearly and ably explained.

I built Capt. Peter V. O'Rourke's 4 -tube
DX 3 -control set (March 21), and the re-
sults are so excellent that I have received
several requests to duplicate it.

ALBERT C. LEITH.
Ruston, La.

* * *

FINDS ONE -TUBE DX SET
EDUCATIONAL MEDIUM

RESULTS EDITOR:
H\ VING constructed a Capt. Peter V.
O'Rourke 1 -tube DX circuit, pub-

lished Dec. 6, I would recommend it to
all beginners in radio as the simplest,

(Continued on page 30)

"No Chance to Fail Following O'Rourke's Instructions, ff

Says Novice Won to Radio by Captain's Articles
RESULTS EDITOR:

YOUR issue of Dec. 6, 1924, Capt. Peter V. O'Rourke's DX set, started me in radio. The results
obtained were so good, the instructions so plain and thorough, there was no chance to fail. I

have followed the Captain's articles in your magazine and have had all the results I've been led to
expect.

My latest set is the "4 -Tube, Three -Control DX Set," (March 21). I use UV199 tubes on the
audio and radio sides and WD12 as detector. The coils are home-made, diamond -weave type. Re-
sults:-Fine tone quality, quiet operation, selectivity, distance and good volume.

For the person wishing a quality set, easy to construct, easy to operate, and inexpensive to build,
this set is the best bet.

I've pulled in WEAF, WGY, KDKA and WREO and other Eastern stations with enough volume
on the speaker to be heard all over our part of the house.

MANUEL M. SILVA,
Colfax, Cal.
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A Character Created
by RA= Wow, Artist By HAL SINCLAIR

NEW DATE FOR PARLEY
WASHINGTON.

P.-0HE date of the International Exposi-
tion of Wireless Telegraphy at Gen-

eva has been advanced to September 9 to 20,
to bring it within the period of the Assem-
bly of the League of Nations, Consul R.
D. Longyear advises the Department of
Mommerce.

Literature Wanted
THE names if readers of RADIO WORLD

who desire literature from radio jobbers
and dealers are published in RADIO
WORLD on request of the reader. The
blank below may be used, or a post card
or letter will do instead.
Trade Service Editor,
Radio World,
1493 York City.

I desire to receive radio literature.
Name

as or sows

Are yam a dealer?

If act wba is your dealer?
His Nam*

Li Address

A. R. Basden, Geff, Ill.
W. J. Evans, Boa 257, Yonkers, N. Y.
Hanifan Radio Shop, Waterville, 0. (Dealer).
A. D. Turnbull, R.E., 57 Union St., S.,

Canada.
William J. Nicholson, Apollo, Pa.
Albert Bourget, 2234 Notre Dame West, Mon-

treal, Canada.
D. Coulter, 16 Brummel Ave., Toronto, Ontario,

Canada.
A. S. Riffle, 7 Western Ave., Emsworth, Pa.
E J. Fakes, Petersburg, Neb.
Hub T. Franz, Medford, Wis.
Leonard Sommer, Box 92, Coalfield, Tenn.
Geo. 0. Sutton, 733-35 North Central Ave., ICnox-

ville, Tenn. (Dealer).

New Corporations
Talker Products Co., East Williston, Nassau

367 Fulton St., Brooklyn.)
Telephone Corp. of America, New York, radio

horns; $10,500,000 and 100,000 shares without
nominal or par value. (Registrar and Transfer
Co., Delaware.)

Reeps Radio Corp., N'. Y. C., $25,000; M. A.
Hilderbrand, F. V. Hanson, G. Levitt. (Attys.,
Rothensal & Heermance, 132 West 31st St.)

Maurice Radio Corp., N. Y. C., $5,000; J. H.
and G. Avazian, G. C. Dahlbender. (Atty., D.
Slinsarian, 160 Sway., N. Y. C.)

Packard Radio Service Corp., N. Y. C., $6,000;
S. M. Lazarus, T. S. D'Vorkin. (Atty., L. H.
Sanders, 1 Madison Ave.)

B. J. Alonzo Radio Corp., N. Y. C., $10,000;
J. Alonzo, J. Catinella. L. M. Kaplan. (Attys.,
Catinella & Catinella, 277 Broadway.)

CAPITAL INCREASES
Sturges Multiple Battery Corp., New York City,

$1,500,000 to $3,000,030.

THE RADIO TRADE

De Forest Co. Infringes Patent
on Thoriated Filament,

R. C. A. Charges in Suit
THE Radio Corporation's reasons for

creating a special detective bureau
and keeping tabs on the De Forest Radio
Company were disclosed in affidavits sub-
mitted on a motion in New Jersey
Chancery Court to' have the injunction
against the R. C. A. dissolved or modi-
fied. Infringement by the De Forest
Company of the patents on thoriated
tungsten filament for vacuum tubes was
charged. The court modified the injunc-
tion to permit the R. C. A. to use data
obtained through its detective bureau in
a previous suit brought by the R. C. A.
against the De Forest Company. The
original injunction prohibited any use of
this material. As modified, the injunc-
tion stands.

The Radio Corporation, which has con-
trol over the use of the thoriated tungsten
filament invention in certain fields, alleges
that an arrangement is in effect by which
the De Forest Company obtains the fila-
ment illegitimately from the Radio -Craft
Company. To get proof of this fact, it
was asserted, the detective campaign
against the De Forest Company was in-
stituted.

The papers submitted by the Radio
Corporation of America include an affi-
davit by E. W. Ryan, a former employee
of the De Forest Radio Company, who
swore as follows:

"When I left the De Forest Radio Com-
pany, F. L. Hunter, then Superintendent
of the vacuum tube manufacturing de-
partment, had an interview with me and
told me that for legal reasons he would
request me not to inform any one that
the De Forest Radio Company was using
thoriated tungsten filaments in the com-
mercial manufacture and sale of vacuum
tubes. He requested me to state, if I
was asked about the matter, that thoriated
filaments were used only in their labor-
atory for experimentation. This was not
a true statement of facts, and I understood
that Mr. Hunter was attempting to pre-
vent the Radio Corporation from know-
ing that its patents on thoriated filaments
were being infringed."

In an affidavit Ira J. Adams, patent
lawyer for the Radio Corporation of
America, said:

"During the past three years the in-

fringements of the patents aforesaid, par-
ticularly the Armstrong, Fessenden and
De Forest patents, have been very nu-
merous. The manufacture of devices in-
fringing the Langmuir (thoriated fila-
ment) and De Forest patents has in near-
ly all cases been carried on secretively in
basements and lofts where detection and
observation are difficult.

"The 'bootleg' and other infringements
and violations of the rights of the de-
fendant increased at such a rapid rate
that the Radio Corporation finally secured
an electrical man by the name of John S.
Harley to enter its employ and devote
his time to the running down of these
infringers and violators. Mr. Harley was
attached to the patent department and
was under my supervision. He has made
many investigations of 'bootleg' infringe-
ments, fraudulent imitations of the trade-
marks and trade names of Radio Corpora-
tion, and as a result of his discoveries a
large number of injunctions issued for
violations of the aforesaid De Forest
patents and indictments and convictions
have been obtained on account of the
fraudulent imitations referred to."

Business Opportunities
Radio a n d Electrical
Ratim: 50e a limit; Minimum, SIAS

CONSULTING RADIO ENGINEER WISHES
contact with individual having radio sales ex-
perience and capital to organize small radio manu-
facturing and sales company. Box AA, RADIO
WORLD.

USED GILLETTE BLADES SCIENTIFICALLY
made useful (like new), 25 cents dozen; mail blades
and money; will return quickly; satisfaction
guaranteed; firm 50 years established. Restorff-
Bettrnann, Inc.. 146 Reade St., N. Y. C.

MAKE MONEY? RADIO BUSINESS. Write
Rankle. 192 Market Street, Newark, N. J.

LARGEST DEPARTMENT STORE IN BATTLE
Creek Mich., willing to go into partnership with
some one who understands radio business, or will
rent department to them on percentage basis.
Box 63. 226 West 42d St., New York City.

LET US BE YOUR FACTORY AND PUT
up your article, relieving you of all detail; weare specialists in assembling, oartoning andshipping products for the cosmetic and drug
trade. B. H. & Co., 444 West 26th St. NewYork City. Chickering 1164.
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ThisNamep late
FREE

RADIO WORLDS

DOMOKE)
@V 414E &OS

7)7 Gem, ef1Jewel and .4 Jey"
--=-1 1925 SPRING MODEL

ABEAUTIFUL colored nameplate to
put on the panel of the Diamond

of the Air will be furnished free to all.
Send in your request now, if you haven't
done so before.

Put the decalcomanie (transfer type) in
water, remove from paper and apply to
paneL Address Nameplate Editor.

Charles H. Sanderson, 854 Albany St., Roxbury,
Mass.

Ruth K Miark, Box 417, Clarkson, Neb.
Wm. Weslager, 511 Montooth St., Pittsburgh,

Pa -
John J. Camborsky, 39 S. 19th St., Pittsburgh,

Pa.
Michael Leskovsky, 1804 Fox Way, Pittsburgh,

Pa.
Samuel J. Rankin, 10811 41st Ave., Corona, L. I.,

N'. Y.
F. A. Page, 1038 Church St., San Francisco, CaL
Allison 0. Turnbull, 57 Union St.,

Sydney, N. S., Canada.
Harry Carwood, 817 South 6th St., Camden, N. J.
Earl A. Palsgerve, Reading Gardens, Stoney

Creek, Mills P. 0., Reading, Pa.
E. E. Grafton, Box 318, Eenwood Park, Ia.
J. H. Reiss, Norfolk, Neb.
Louis B. Stevenson, 3237 Woodland Drive, Van-

couver, B. C., Canada.
Henry Friedler, 1169 West 38 Place, Los Angeles,

CaL
G. G. Forrler, do Passaic Metal Ware Co.,

Passaic, N. J.
Ray Beal, Route 3, Box 102-A, Akron, 0.
Harold S, R.ochowiak, 8714 W. Jefferson Ave.,

Detroit, Mich.
L Cosgrove, 194 Russel St., Brooklyn, N. Y.
Stanley A. Wallace, Newport, N. Y.
A. Adamson, 54 Mayer St., Brooklyn, N. Y.
Winifred Pilling, 747 Morrell St., Detroit, Mich.
A. F. Suchy, 34 S. 20th St, Elmhurst, N. Y.
C. P. Musser, 1774 E. 43d St., Cleveland, 0.
Walter N. Mann, 747 Lexington Ave., Indian-

apolis, Ind.
C. T. Atkins, 65 Hardward Ave., San Fran-

cisco, Cal.
Jos. Brydoso, 3206 West 90th St., Cleveland, 0.
L. Payette, P. 0. Box 654, Joliette, Quebec,

Canada.
Russel Ammer, 1110 E. Alder St., Portland, Ore.
H. Goodchild, 902 Saville Ave., Eddystone, Pa.
R. R. Cougher, Route A, Frederick Okla.
F. N. Crawford, 803 4th Ave., )lodge City,

Kansas.
A. M. Rudberg, 872 First Ave., Kenosha, Wis.
M. J. Reneham, 243 East 38th St., N. Y. C.
J. R. Fletcher, 1222 Lamar St., San Antonio,

Tex.
J. Wal %owe, 6447 St. Aubin Ave., Detroit,

Mich.
E. E. Baker, 166 Rondo St,. St. Paul, Minn.

MiW. Willis, 1944 West Lalayette Bldg.. Detroit,
ch.

V. Dudley, 314 Gismos St., Houston, Texas.
J. Pollan, 1305 Buesa Vista Ave., Alemenda,

T. A. Besio, 437 Bast 119th St., N. Y. C.
C. Merest, 723 Baldwin St., S. C., Grand Rapids,

Mich.
G. C. Duncan, S Congress St., Lyons, N. Y.
Wm. S. Gaul, 308 Caroline Ave., Scranton, Pa.
J. Fentado, 153 Grinnelle St., New Bedford,

Mass.
H. C. Hendren, 104 Pernbroks St., Boston,

Mass.

WRITE FOR

NEW CATALOGUE
Home of Semi -Assembled Kits

THE RADIO SHACK
limey Strom Dept. E -111g Na. York

KESTER Radio SOLDER
(Rosin -Core'

If your dealer cannot supply you
send us 25c in postage -

CHICAGO SOLDER COMPANY
CHICAGO. U. S. A.

THE DIAMOND
LIST OF PARTS

One RF coupler, LIL2.
One 3 -circuit tuning coil, L3L425.
One .001 mfd. double condenser

(each section .0005), Cl.
Two single -circuit jacks, J1 and

J2.
One grid leak, 2 megohms, R3.
One grid condenser, .00025 mfd.,

C2.
One fixed condenser, .001 (C3).
Two rheostats, RI, R2.
One 7 x 18" panel.
One 3 -gang socket strip, or 3

separate sockets.
ACCESSORIES

Two No. 6 dry cells, one CA C
battery, two 22V2 -volt midget B

batteries, three WD12 tubes, aerial,
lead-in wire, insulators, lighting ar-
restor, speaker, earphones, cabinet.

(Concluded from page 4)

ception of distant stations, however, the
tickler setting is critical. This is true of
every regenerative set.

The panel layout as shown (Fig. 2) is
self-explanatory. It is to be read in con-
junction with the assembly plan, shown
below it (Fig. 3). The parts may be lo-
cated in respect to both diagrams because
they are in perpendicular alignment.

USE OF AC
(Concluded from page 4)

can be directly connected across the line
in series with a twenty-five watt lamp, or
two primaries can be connected without
the series lamp. Using the two primaries
in series and the two secondary windings,
to get a middle tapped secondary, the
voltage from a one to a four ratio set
will be doubled. For lighting filaments
of home-made electron tube rectifiers, a
bell -ringing, six -volt output transformer
can be used. For lighting UV201A or
UV202 tube as rectifier, a bell -ringing 6 -
volt output transformer can be used, but
a series connected filament rheostat
should be used as a current regulator.
(Fig. 6).

Telephone condensers can be used for
filter condensers, because when a trans-
former is used there is no dangr of di-
rect short circuit on the main line. The
coils for plate voltage supply need not
have large current carrying capacity and
can be made by winding five thousand
turns of No. 36 DSC wire on an iron
laminated core 4 -inch square by 2 inches
long. Suitable iron choke coils can also
be had ready made on the markef, but
it is not necessary to use the large sizes
employed in transmitting sets. Audio
transformer coils can be used. The 110 -
volt side of a bell -ringing transformer can
also be used and usually has about 30
nenrys inductance.

Fig. 7 indicates a unit suitable for use
with average five -tube set and employing
two regular amplifier tubes as rectifiers.
Notice that the filament side of the recti-
fiers goes to the plate side of the radio
set tubes.

You will notice that the most eco-
nomical arrangement seems to be to have
separate convertor units for the filament
supply and for the plate supply, because
one requires high voltage and small cur-
rent where the other uses heavier current
and much lower voltage. The alternating
current power used is Small and need not
be more than fifty watts total, or the

amount taken by an averago sized incan-
descent lamp. It is possible to use much
less than this, as the real requirements
of a five -tube set employing 201A type
tubes comprises less than 11 watts. A loss
of ten watts in a convertor unit is not im-
portant in such apparatus. Thus, a 25 -
watt unit is feasible for most sets.

In mounting up a unit for power supply,
keep all parts well insulated. Resistors,
etc., which heat up, must be mounted to
avoid fire danger. The use of arrange-
ments insulating the tube power supply
from the main line is best, because ground
troubles are avoided. Units using small
storage cells or chemical rectifiers require
replenishment of water from time to time,
and should be kept in a protecting rubber
jar so no liquid will spill around furni-
ture, etc. Units using electron tube recti-
fier will be most reliable when standard
tube as UV201A is used, rather than
makeshift such as the No. 1158 auto bulb.
The other tubes available may be con-
sidered experimental rather than practical
at present, though they can be used as
indicated. When a rotary convertor unit
is used, preferably it will be kept in a
separate bOx cushion mounted against vi-
bration sounds, rather than in radio cab-
inet. Heater units are also best kept sep-
arate out of the radio cabinet. If neatly
mounted in a rubber base or box the rec-
tifier units may be made up compactly
for use in radio cabinets or they can be
placed in a separate box.

When not used, the main line snap
switch or plug connector should be dis-
connected to OFF position.

GLOBE Low - Loss Tuners
Always give best results
Globe Radio Equipment Co.

217 West 125th Street New York

Static
"HOW TO KEEP STATIC
OUT OF YOUR RADIO'.

Nod Cepyrighted Plane. moo
LEON LAMBERT

WICHITA. KANSAS

Bring Your Super
Up To Date

-with a set of Silver -Marshall Tvro-Ifien
(Iimm-atage) and Two -Eleven (Meer)
Transformers and Sliver Osetakitor
Coupler. Regardless of your supers ma
vious efficiency, yon can Montane it. am-
plification and gesend effirieney 154 to 54
times with this remarkable equipment, Each
transformer is supplied with its character-
istic curve on  sag. Set of matcbct and
charted transformers and 526.50oscillator-Price

Plans for the "Silver -Super"
are now available. This Is the Bet described
in last week's "Radio World.' Des1=1
McMurdo Silver, Assoc. I.R.E.
working blueprints, baseboard 50clayout, wiring plans, etc

Silver -Marshall, Inc.
112 ff. WABASH AVENUE, CHICAGO
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THE KEY TO THE AIR
(Concluded front page 19)

WJZ, New York City, 455 (E. S. T., D. S.)-
10 A. M. to 11 P. M.; 1 to 2; 4 to 6; 7 to 12 M.

WLIT, Philadelphia, Pa., 395 (E. S. T.)-12:02 P.
M. to 12:30; 2 to 3; 4:30 to 6; 8:30 to 9.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:40
A M. to 12:15 P. M.; 1:30 to 5; 6 to 8 10 to 11.

WMAK, Lockport, N. Y., 265.5 (d.. S. T.)-
11 P hi. to 1 A. M.

WMCA, New York City, 341 (E. S. T., D. S.)-
3 P. M. to 4:45; 8 to 12.

WNYC, New York City, 526 (E. S. T., D. S.)-
3:15 P M. to 4:15; 6.50 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30
P. M. to 1:30; 5:45 to 11.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
A. M. to 2 P. M.; 3 to 3:30; 4 to 7:10; 8 to 9.

WOR, Newark, N. J. 405 (E. S. T. D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 7.

WPG, Atlantic City, N. J., 299.3 (E. S. T.,D. 9.)-7 P. M. to 11.
WQJ, Chicago, IlL, 443 (C. S. T.)-11 A. M.

to 12 M.; 3 P. M. to 4; 7 to 8; 10 to 2 A. M.

- ----..

THE DAVEN ' \
SUPER AMPLIFIER

3 Stases Resistance Coupled
/ Economical, Distortionless

Saves Several Hours Assembly
Use it with any ganer

THE ASTON CARD INDEX
RECORD YOUR RADIO STATIONS

$3.00Copyright
1920 by
S. T. Aston
& Son

Telephone
Franklin
2159

Complete
Postpaid

100 Cards. Mahogany Finish or Oa4 Cabinet. and
Index Dividers. A Useful Accessory to Any Set.
Give Name of Set and Sketch of Dial Arrangement.
Postpaid on Reeelpl of Cash or Mono Order.

Dealers Write for Terms.
S. T. ASTON & SON

114 WORTH STREET NEW YORK CITY

RADIO MAILING LISTS
17017 Rodio Dealers. U. 8.. by States

per M $7.50
5000 Radio Dealers. Foreign Countries

par 51 7.50
1879 Radio Mfrs. per Litt 20.00
2470 Radio Supply Jobbers per List 20.00
1126 Radio Supply Jobbers. rated 55000

UP per List 15.00
714 Radio Supply Jobbers. rated 950.000

UP per List 10.00
802 Radio Mfrs. making 'omelet. Sete

pee Llot 10.00
183 Radio Battery Mfrs. per List 9.00
200 Radio Cabinet Mfrs per List 4.00
832 Phonograph end Mimi, Radio Dealers

par LIet 10.00
82 Phonograph and Mimi' Radle Jobbers

per List 5.00
All guaranteed 90% eorreet. Ash fa General
Pries Llst all other Radio Lists.

A. F. WILLIAMS, Mgr.
164 W. Adorns Street Chicago

WRC, Washington, D. C., 469 (E. S. T.)-1 P.
M. to 2; 4 to 6:30.

WWJ, Detroit, Mkh., 352.7 (E. S. T.)-8 A. M.
to 8:30; 9:30 to 10:30; 11:55 to 1:30I 3 to 4; 6 to 7;
8 to 9.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-9:45
A. M. to 12:15 P. M.; 2:30 to 3:20; 5:30 to 10:15.

KFAE, State College of Washington, 348.6 (P.
S. T.)-7:30 P. M. to 9.

KF1, Los Angeles, Cal, 467 (P. S. T.)-5 P. M
to 11.

KFKX, Hastings, Neb, 2311.3 (C. S. T.)-12:38
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF, Shenandoah, Iowa, 286 (C. S. T.)-12:15
to 1:15 P. M.; 3 to 4; 6:30 to 10.

KFOA, Seattle. Wash., 455 (P. 3. T.)-12:36
P. M. to 1:30; 4 to 5:15; 6 to 7.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:30 A.
M. ton P. M.; 1:30 to 3; 4 to 6:45; 7:15 to 10.

KGW, Portland, Oregon, 49L5 (P. S. T.) -11:3t
A. M. to 1:30 P. M.; 5 to 11.

KHJ, Los Angeles, Cal., 405.2 (P. S. T.)-7 A
M. to 7:15; 12 M. to 3:20; 5:30 to 11:30.

KNX. Hollywood, Cal., 337 (P. S. T.) -II A. TA
to 12:05 P. M.: 4 to 5; 6 to 12.

KPO, San Francisco, Cal., 429 (P. S. T.)-7
A. M. to 8; 10:30 to 12 M.; 1 P. M. to 2; 3:30 to 11.

KSD, St. Louis, Mo., 595.1 (C. S. f.)-7:30 P.
M. to 9.

KYW. Chicago, 538 (C. S. T., D. S.)-6:30 A. M.
to 7:30; 10:55 to 1 P. M. 2:25 to 2:30; 6:02 to 11

CNRC, Calgary, Canada, 438 (M. S. T.)-7 P.
M. to 10.

CNRM, Montreal. Canada, 411 (E. S. T.)--8:30
P. M. to 10-30.

CNRW, Winnipeg, Canada, 334.4 (C. 3. T.)-
3 P. M. to 10.

Coming Events
AUG. 22 to 23-3d Annual Pacific Radio Ex-

position, Civic Auditorium, San Francisco. Write
P. R. E, 905 Mission St., San Francisco.

SEPT. 5 to 12 -Third annual National Radio
Exposition, Ambassador Auditorium, Los Angeles,
Cal. Address Waldo K. Tupper.

SEPT. I to 12 -National Radio Expositoin
Grand Central Palace, N. Y. C. Write American
Radio Exp. Co.. 522 Fifth Ave.. N. Y. C

Sept. 9 to 20 -International Wireless Exposition,
Geneva, Switzerland.

SEPT. 14 to 19 -Second Radio World's Fair,
258th Field Artillery Armory, Kingsbridgo Road
and Jerome Ave., N. Y. C. Write Radio World's
Fair, Times Bldg., N. Y. C.

SEPT. 14 to 19 -Pittsburgh Radio Show, Motor
Square Garden. Write J. A. Simpson, 420 Bes-
semer Bldg.. Pittsburgh, Pa.

SEPT. 21 to 23 -International Radio Exposition,
Steel Pier. Atlantic City, N. J.

SEPT. 28 to OCT. 6 -National Radio Exposi-
tion. American Exp. Palace, Chicago. Write N.
R. E., 440 S. Dearborn St., Chicago, III.

OCT. 5 to 10 -Second Annual Northwest Radio
Exposition, Auditorium, St. Paul. Minn.

OCT. 5 to 11 -Second Annual Radio Show. Con-
vention Hall, Washington, D. C. Write Radio
Merchants' Association. 233 Woodward Bldg.

OCT. 12 to 17 -St. Louis Radio Show, Coliseum.
Write Thos. P. Convey, manager, 737 Frisco Bldg.,
St. Louis, Mo.

OCT. 17 to 24 -Brooklyn Radio Show. 23d
Regt. Armory. Write Jos. O'Malley, 1157 Atlantic
Ave.. Brooklyn, N. Y.

OCT. 19 to 25 -Second Animal Cincinnati Radio
Exposition, Music Hall. Write to G. B. Baden -
hot. care Cincinnati Enquirer.

NOV. 19 to 25 -Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Nen, of J. Andrae &
Sons. Milwaukee. Wis.

NOV. 17 to 22 -4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cort Theatre
Bldg.. Chicago. TB.

DEC. 1 to 6 -Boston Radio Show, Mechanics'
Hall. Write to B. R. 3., 209 Massachusetts Ave.,
Boston, Mass.

APRIL EXPORTS INCREASE
SHIPMENTS of American radiok-3ap-paratus continue to expand. The trend

of exports for the first four months have
manifested a distinctively upward tendency,
foreign sales for the period totaling $2,720.-
127 as compared with $1,222.685 for the
same period last year. Exports during April
1925, totaled $853,148 compared to $299,-
903 for the same month last year.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for
please find enclosed $

SUBSCRIPTION RATES:
Single Copy 9 .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add MOO a Year for Foreign
Postage.; 50c for Canadian Post-
age.

1493 Broadway, New York City
months, for which

KITS We wry sit standard Una la emelt.
Freshman Masterpiew XII meg
Belibrin.Paelne Saw Kit.. 0.95

SAVE /tome Reflex 8 Klt 05.50
MONEY 1-111,l0T" Kit 25 50

Send Money BremerTully Kit 21.25
Ord*, Nor Harkness Ceuntergon 31.50

GEORGE C. SPROULS
5739 N. SIXTH ST. PHILADELPHIA. PA.

KILL THAT NOISE
Simple plan to kill objectionebls mite in sets

Including static. from leaky transformers. X.Ray
machines. high tension lines. etc. Price. SI pest
cold. If after use. you are not perfectly Willed.
Your dollar .111 ha refunded at once on mutest.

INTER -STATE SIGNAL CO.
Dept. 2 COLUMBUS. 0.

RADIO TUBES DIRECT
NO DEALER PROFIT

Postage prepald-Satisfaction Guaranteed
ONE -"Gorse" Tone A Tube 51.86
THREE. --Goode Too.one A Tubes . 3.00
The above Is s five volt. tauarterampre tube ter use
on storage batteries and sat be used either ea
Detector or n Amplifier.
THE GOODE TUBE CORP, Inc.

OWENSBORO (Dept. 8). KENTUCKY

volow A RECHARGEABLE 44B"111440,,
WITH A STRONG GUARANTEE

The SEE-JAT BATTERY has Pan all tents and
is endnrsed and raturnmended by the Washington
Information Service Bureau and more than 20.000
satiated users. Ermutine Alkaline runner:led ale
ments: strictest Government tesi painted and rerom
mended. No drilling or wiring. Connectors eritoPed
under 1,000 -pound pressure. Sore time. temper and
money. 100..1( unit, 9T; 140.volt. 910. Wits
pay mere/ Complete assembled batteries. polutton
separate. shipped dry. 100. roll. $12.00, 140
910.00. tee -Jar unit sold on money Wet guar-
antee. Write for literature and send Inc for Im-
proved saw]. roll. PEEJAT Baum Co- Dept
W, 915 Brook Are.. New York. 11.11 order Persia

WHOLESALE AND RETAIL

The New Type 54

MONOTROL
Rea. U. S. P.O. Oft.

Haa the extraordinary power of six stages of
amplification, 3 of radio and 3 of audio. The
utmost simplicity of tuning. Flawless tonequality. Exceptional selectivity.

Write for booklet "W." It's FREE.
SLEEPER RADIO CORPORATION
434 Washington Street Long Island City. N. Y.

OPERATONE
RADIO
TUBES

OPERATONE

201-A

I Guaranteed
the Best

Type 201A
Type 200
Type 199
199 with
Standard
Base EACH

Type WT)13 51.15
Mall Orders Filled.
Dealers, !Warm
Yrir. rr niureunts

OPERATONE TUBE CO.
Remo 411

324 Wain tZad Street, Now Yowl City

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer. Send 13c los May 2 Issue,
RADIO WORLD.



June 20, 1925 RADIO WORLD 25

A 3 -Tube Portable Reflex
(Continued from page 11)

sorb any additional energy, resulting in the
tube oscillating, or necessary retuning. A
good fixed crystal with a predetermined con-
tact eliminates these undesirable features.

It is understood that in many circuits of
this type the first tube receives only a part
of the load, so to speak, the reflexed tube
receives more because it is doing double
duty, and the output of both tubes is forced
on the last tube, with -resultant overloading
and distortion. Only by proper design, and
this brings us back to proper constants, can
the entire load be distributed as equally as
possible, thereby making each tube carry its
full share. Hence the reflexed stage is the
second. A method has been provided for
absorbing, or neutralizing surplus energy,
to control the oscillations at any wavelength.
Maximum efficiency in any receiver lies
just below the point where the circuit is
ready to break into oscillation. A balancing
condenser is used in this circuit.

Referring to the schematic wiring dia-
gram, notice that in the stage of straight
radio -frequency amplification, a tuning unit
is used, consisting of a conventional primary,
untuned or aperiodic, with a tap for use
with a long aerial. The secondary is tuned
with a .0003 condenser. This coil may be
made without tap, a 3%" diameter tubing
being used. The turns are primary 12, sec-
ondary, 57; wire, No. 22SCC. A special
199 coil was used in the reflex step. The
primary is connected in the usual manner
and the secondary shunted also tuned by a
.0003 condenser, but only a part of the
secondary winding is used in the grid cir-
cuit. Selectivity and sharp tuning are the
results of using the secondary in this man-
ner. The 5 plate balancing condenser, used
in conjunction with the remainder of the
secondary winding and the plate of the re -
flexed tube, acts as a volume control. It is
essential for selectivity because it enables
you to bring the circuit into an oscillating
or near -oscillating state with excellent con-
trol.

The impedance of the fixed crystal is
matched by the interstage Rasla RF trans-
former, allowing efficient coupinig at this
point. The audio transformer used in the
reflex stage has a low primary impedance,
which also equals that of the crystal. It is
essential in this circuit that a .00025 by-pass
condenser be connected across the secondary
of the transformer.

A short outdoor aerial is essential for this
set, when an outdoor aerial is used. About
60 feet, including the lead-in, will be found

The LARGEST RADIO STORES Ist AMERICA

Hook-ups,/
0711 the hit e ft and
be-rt "lour new

RADIO CATALOG

NO other Keats Catnleg I.her
earie a noennne

assortment et the best sod
late.% Raab -Deem Elle. Parte
and nressertee. Yen wed
this book-Write ter rearEllett ..n today,

Wa Savo You Money!
Our business le to boy op mane-
facture's' end government narploa
stooge. Jabber and dealer hank -
non steaks-but only brand-new.
fully guaranteed. nationally ad
reused apparatus. Our analogue
enameled with heurelna

:I I It CHICAGO I'd I
SALVAGE STOCKMWall

STORES 1.1'
Ni So. State St., (....HILA(10, ILL., Dept. RM.*

most satisfactory. Indoor aerials, telephone
connections, or even a loop with one side
grounded, will give excellent results. Even
when a short outdoor aerial is used it is
advisable to try a .00025 fixed condenser
in series with the antenna. A long aerial
of the outdoor type will keep the set from
working at maximum, for it will not allow
the circuit to operate near its oscillating
point, which is particularly true on the
higher wavelengths. The circuit diagram
shows a negative bias applied to the grid
of the first tube, to the grid of the reflexed
tube through the reflexed audio transformer,
and to the grid of the last tube. The use
of a C battery is not optional, but is ab-
solutely necessary in this circuit for good
results. The rheostat is placed in the posi-
tive A battery lead.

The picture diagram shows the correct

layout of parts, as does the photo and no
attempt should be made to alter it, unless
a larger panel is used.

Wire as follows: From the binding post
marked plus A run a wire to one side of the
rheostat, the other side of the'rheostat is con-
nected to the F plus markings on each socket.
The F minus terminals of the three sockets
are joined together and connected to one
side of the filament switch, the other side

ACME
for amplification

Build this phenomenal
new radio in 45 minutes

S

6

T h e revolutionary
Erla Circloid-Five
Factory-Bilt Kit

-as you re-
ceive it.

Price $49.50

This new type kit is factory assembled. Ready cut, flexible,
solderless leads make it ridiculously easy to wire. Amazing
new inductance principle brings results hardly thought

possible. Send for book, Better Radio Reception.
NOW anyone can build the finest of

receivers in only a few minutes. No
more wire bending or soldering. Merely
attach a few ready cut, flexible eyeletted
leads and the job is done. The finished
set is unsurpassed even by the costliest
factory -built receiver.

But most amazing is the new induc-
tance principle incorporated in this last
word in kits-called the Erla Circloid
principle of amplification.

Four vital improvements result from
this great discovery, which are not found
in ordinary sets.

1. Greater Distance: Erla * Balloon
*Circloids have no external field, con-
sequently do not affect adjacent coils or
wiring circuits. This enables concentra-
tion of proportionately higher amplifica-
tion in each stage, with materially in-
creased sensitivity and range.

2. More Volume: Increased radio fre-
quency amplification made possible by
Erla Balloon Circloids; gives concert vol-
ume to distant signals inaudible with
receivers of conventional type.

3. Increased Selectivity: Erla Balloon
Circloids have no pick-up quality of their
own. Hence only signals flowing in the
antenna circuit are amplified. Static is
greatly reduced for this reason.

Eraushe franchises are available to
Dealers high class .dealers in localities still
40 open. Wrste ar wire immediately.

4. Improved Tone Quality: The self -
enclosed field of Erla Balloon Circloids
eliminates stray feed -backs between coils
and consequently does away with mush-
ing of signals and distortion. Tone is
crystal clear and perfectly lifelike.
Write for free information on kit-also book
See how 45 minutes of fun will give you
the newest and most nearly perfected set
known to radio science. Easy ay A -B -C
to finish. Examine it at any Erla dealer's,
or send the coupon for full information,
illustrations and diagrams free. Also ask
for remarkable new book, "Better Radio
Reception," describing the sensational
new Circloid principle. Enclose 10c for
mailing and postage on book.

ELECTRICAL RESEARCH LABORATORIES
2528 Cottage Grove Ave., Chicago

Trade Mark Registered.- -
ELECTRICAL RESEARCH
LABORATORIES,

2528 Cottage Grove Ave.,
Chicago, U. S. A.

Cl Send me free information on
kit. 0 Enclose Inc for postage
for book, "Better Radio Re-
ception."

This elm Identiflea
authorized Eels dls-
trIbuters. All are
equipped to giro com-
plete radio service.

Name

Address

City State
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Condenser Stops Oscillations
of the switch being connected directly to the
A minus binding post The wiring of the
two antenna and ground terminals is clear-
ly indicated. To wire the first grid cir-
cuit from Cl on the first coil two wires
first large tuning condenser and continuing
arerun, one to the variable plates of the
to the F side of the reflexed audio trans-
former, and from there to be continued

RADIO CATA-
LOG

AND HOOK-UPS FREE
Our great new catalog, fresh from the press, contains theone newest in complete sets, parte and scdssories--hundreds of nmariing bargains. 260.000 customers testifyto our wonderful values and reliability. Complete in-struations with diagrams for mating most practicalPopular sets FREE. SENO QUICK for your coin.(Please include name of friend who 11 interested InRadio. I

THE BARAWIK CO. Ve2eil(12:1°. c117:4;

to the C minus binding post. C2 is connect-
ed to the fixed plates of the first condenser,
also to the first socket grid terminal. The
second tuner, type TD special 99, is con-
nected as follows: Join the P terminal
to the first socket terminal marked P, then
connect B terminal to the binding post mark-
ed B plus 90 volts. Cl is connected to the
variable plates of the second condenser, and

BATTERY, LEAD TAGS000B+
Na

AMP

II+
es
DET

ire 01 EACH SAFE E. QUICK 15 2v;,g

MFD.BY PAUL CLAMZO
203 LAWAYETTE ST. NEW YORK

Used in 80% of all receiving sets in Great Britain.
Eliminates tube noises. Pulls in inaudible stations.

The "BRETWOOD"

Variable Grid Leak
Bretwood, Ltd., London, Eng., Sole Patentees and Owners

The Bretwood Variable Grid Leak used in a detector tube circuit, strengthens
weak signals, makes DX easier, eliminates tube noises and internal howling,
due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent
point to maximum audibility. The Bretwood is absolutely noiseless in opera-
tion and will hold any given setting indefinitely. It is a single -hole panel
mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Labora-
tory (the official laboratory of Great Britain) and by RADIO WORLD'S
Laboratory, proved to be a scientifically accurate instrument. The total
range, 9,700,000 ohms, produced by 25 turns of the knob, make a minute
adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle
and produces better results than any other grid leak. In its specially -con-
structed barrel is a patented plastic, non-drying resistance material, in which
there is a small movable plunger which again moves freely in an absorbent
cartridge which gives the setting of the instrument great stability, making it
far superior to the graphite, carbon or fibre, compressed or decompressed,
resistance elements. It can be used in the most critical circuits with the
greatest success.

The North American Bretwood Company
Sole Distributors for United States and Canada

1505 BROADWAY NEW YORK CITY
Sent You on a Money Back Absolute Satisfaction Guarantee

NOTE TO RADIO
MANUFACTURERS

Upon request, we will and any known
radio mannfacenrer a sample of the Bret -
wood Variable Grid Leak, which will often
double the DX value a a receiver and
lessen by half a manufacturer's complaints.

A set with a FIXED Grid Leak may
work perfectly where tested, while ft needs
a VARIABLE Grid Leek se that set may
be adjusted to the locality where used.

The Bretwood Variable Grid Leak will
often bring in distant stations on a loud
speaker that can only be heard faintly with
a phone.

The North American Bretwood Co.,
1505 Broadway, New York City,
Room 326
Gentlemen:

Enclosed find $1.50 for which you will please
send me one Bretwood Variable Grid Leak
prepaid. Satisfaction guaranteed or my moneyback after trial within ten days of receiptby me.

NAME

STREET

CITY STATE

LIST OF PARTS
One 7 x 14" panel.
One 7 x 13" baseboard.
One fixed R F transformer.
One Turned RF transformer.
One Reale TD Special 99 Tuner.
One fixed Crystal.
One 5 -plate condenser.
One high -ratio audio transformer.
One low -ratio audio transformer.
One 20 -ohm rheostat.
Three 199 sockets.
Two .0003 Condensers (15 to 17

plates).
One .00025 fixed condenser.
One .002 fixed condenser.
One open circuit jack.
Two 4" dials, vernier.
One battery switch.
Seven binding posts.
Terminal post strip.

from this condenser terminal the wire is run
to the fixed plates of the 5 -plate condenser.
C2 is connected to the fixed plates of the
second condenser and to the second socket
1grid terminal. The terminal A minus on
this tuner is connected to the G terminal
of the high radio transformer. To con-
nect the fixed RF Transformer, join the
P terminal to the second socket P ter-
minal, the lead is also run from the
terminal of the second socket to the
fixed plates of the second condenser and to
the second socket grid terminal. The term-
inal A minus on this tuner is connected to
the G terminal of the high ratio audio trans-
former. To connect the fixdd RF Trans-
former, join the P terminal to the second
socket P terminal, the lead is also run from
the P terminal of the second socket to the
variable plates of the 5 plate condenser.The B terminal is connected to the P
terminal of the second audio transformer.
Connect the G post to one end of the crystal
detector, the F terminal is connected to
the P terminal of the high ratio reflexed
audio transformer. The F terminal on the
primary side of this audio transformer is
connected to the other end of the crystal
detector. A .00025 fixed condenser is con-
nected across the secondary terminals of the
high ratio audio transformer. The B term-
inal of the second audio frequency trans-
former is connected to one side of the opencircuit jack, and to the B Plus 90 volt
binding post. A .002 fixed condenser is con-
nected across the primary of this second
audio -frequency transformer. The grid
terminal of the second audio transformer
is connected to the G terminal of the third
socket. The other end of the transformer,
marked F, is also connected to the C minusbinding post. The P terminal of the last
socket is joined to the open side of the jack,and the wiring is completed.

Rasla Matched Parts
The circuit is the one used in the new

3 -tube Rasla reflex. For the aerial coil
the Tuner may be used; for the reflex coup-
ling the TD Special 99 Tuner, and for thefixed RFT the CR transformer, all Raslaproducts. These are the watched parts re-ferred to.

For Battery, Antenna and Ground Leads-

Jones
MULTI -PLUG
THE STANDARD SET CONNECTOR

HOWARD B. JONES
618 S. CANAL STREET CHICAGO

1
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THE RADIO GALLERY

I
F you hate built a .et, send in one
or more photographs of it to The

Radio Gallery, RADIO WORLD, 1493
Broadway, New York City. Fans who
make the neatest sets will be awarded
a place on the Set -Builders' Roll of
Honor. Any set that 'you yourself built
will meet requirements. If possible, send
hookup, too. Watch RADIO WORLD
for the publication of these interesting
photographs.

THE RADIO GALLERY:
ENCLOSED please find photo of my

set using the 1-A Portable hook-up.
You will note the skeleton forms, which
are made of glass stator, and paddle-
wheel -shaped fibre rotor. The glass is
"double diamond," ,/8" thick and h" wide,
which, when attached to a 3" supporting
ring at each end, makes exactly 3%"
outside diameter. An extra ring is placed
in the middle to stiffen the glass under
the strain of winding, but it is not neces-
sary to secure or fasten it in any way.
The end rings are marked off in eight
equal divisions before attaching the glass
strips, the corners of which are filed and
sand -papered smooth. Adhesive tape is
the best to fasten the skeleton, as fric-
tion tape loses its grip in a few weeks.

And she sure works, even New Orleans
coming in with excellent volume, although
it is 2,000 miles in an air line and sum-
mer conditions prevail; and every time I
sit down to it I add some new stations
to my list.

A. M. PARKER,
11623 -88th Street,

Edmonton, Can.

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAIL
Genuine New Radlotron or Cunningham Tubes

Dv-l05-200-201A-WD-11-i2 . . $2.39
C255-200-101A-C11-12

Fresh Burgess er Eveready ..B" Batteries
2955 Volt large else $1.30-45 Volt 15.00 etre $2.80

Write fee Free new Complete Catalog en
Sete and Parts

STONE ELECTRIC CO.. 714 Plea It., St. Louie. Me.
All Md.o. F.O.B. St. Louis. Me. Dept. W

S. HAMMER RADIO CO.
303 Atkins Avenue, Brooklyn, N. Y.

ovntl f- RUE, Yutit NEW
RADIO CATALOG

1 11 1 ill
1 \`.I 11 111.

BARBLEY'S
new RASLA 99 Circuit

as described in this issue
note Tuner
Reels T D Romani 55 Tuner
Rade C R Transformer
Reels Low Cep. Condenser
Rula Fixed Crystal

54.00 saes
4.00
4.90
1.75
1.25

$13.00

All these five items,
special, $12.50

Complete KIT toots InIng all ""°- $27.50eatery to build thlt elrettlt .

nnwlle guarantwod nIth these put.. the bed,Iseult of the year for -00" tubes.it on help you with your problem. on this or
Noy other sirloin Mimi sledly Rooted. M11
order. liven speelel ettentIon.

BARBLEY'S RADIO SERVICE
155 1,1herty Street Now York, N. Y.

Official Service Station for Ambas-
Melco Supreme, Basta, etc.

The heat known Service Station in
the coont,

The photo referred
to in A. W. Parker's
letter (published is
column at left) is
shown here. It is his
1-A Portable, built on
lines laid down by
Herbert E. Hayden
(March 2S, April 4
and 11 issues). Read-
ers should send in
photos of sets they
build.

THE RADIO UNIVERSITY
(Concluded from page 15)

matched RFT, how many of number 20
DSC should I put on a 3%." bakelite
tube for the primary and for the second-
ary? This is called L4, L5.-C. L.
Knaefler, North Wales, Penn.

There are 12 turns on the primary and
47 turns on the secondary.

* * *

I WOULD like to know how to build
a wavemeter, the constants of the meter
being only a variable condenser and a
fixed coil, as I do not wish to go to the
extra expense of buying a buzzer.-L. N.
Netramily. N. Y. C., N. Y.

See the article in this issue by Lewis
Winner.

* * *

SINCE THE new WCCO station has
opened up, it is very difficult for me to
tune them out. I have tried out various
methods and have failed. Could you sug-
gest something? My set spills over a
great deal. I am using 110 volts on the
plate of the tubes. Is this too much?-
R. W. Weston, 3523 Bryant North, Min-
neapolis, Minn.

(1) Put your antenna at right angles
to the station, and then insert a wave
trap. which should consist of a coil of

50 turns shunted by a 23 plate variable
condenser, and put in series with the
antenna. (2) Decrease the plate voltage
to about 67% volts, and use a variable grid
leak.

=RADIO
Storage "B" Battery

Lif,0,7, Lasts Indefinitely-Pays for Itself
Economy and performance mil:ward of before. Recharged

at a negligible cost. Approved and Wed as Standard by
aecrEfee'gto=r'ialleV:Plerba "Irr'bos._ W".'ad'6retri:prPre:
port.nt institaLlone. gquipPad 'elm NAM RssaliercCoaa. yam,

yl
asses .71,qtat .acerdra beery pima are. Fl

gEND'"NO irvibuisitYOven;;Anm:.1..'.f,, if! ;Dr,rie
order Is received. Extra Oen batterleil In &Lee 016 yoltef.
nayboArboeeovorn battv ortle. 5 per cant daseount for

WORLDt BA,TintY COMPANY
1219 So. Wabash Ave.. Dept. 04 Ch o, Ill.

afokere of las Amp_ World Radio  A! Stoma.
Priers: Oval, ,1,71, 4.jtgi, Ansa MAO.

World FOR
STORAGE BATTERIES RADIO

UMISA1IC6N_x Yig_2ASKE:KtOd

COMPLETE KIT OF PARTS FOR THE

"REFLEXED DIAMOND OF THE AIR"
es described by Herman Bernard

BUILD A HAYDEN'S 1-B
LIST OF PARTS FURNISHED
I-Bruno 99 Junior Coll
l-Leeault Condenser
I -D ubl I ler No. 640 Grid Con.

denser
1-Dubiller .005 By-pass Con

denser
I -No. 4 Saturn lack
I-Bruno WCIII Socket
1-DrIlled Panel
1-2 into. Grid Leak
2-Kurz-Kneels Control Knobs
1-6 ohm Bruno Rheostat
Bus Bar

Complete part. as prescribed by author $13.95BABY COIL

Write for F., Calologur of !lookup.
B. C. L. RADIO SERVICE CO., 220 Fulton
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use the

To1104'

No. 99

$40.00

St., New York

famous

economy.

RASLA

NO

And

Real

FREE
Davidson

Making
need

for
page

now
circuit

volume

picture

199's
of telling you

Three Tubes can
in radio history!

John Clyde Davidson
to "do its

and real selectivity-with

diagrams

Radio Corp., 222

talk
what

do.

stuff"

at your
Fulton

REFLEX

the
That's

has developed
with

dealer's!

St.,

up!
Rasla

already

199
dry

N.

Circuit

this
tubes.

battery

Y. City

a



28 RADIO WORLD June 20, 1925

Chemical Sidelights on Radio
By Dr. Charles B. Hurd

Assistant Professor of Chemistry, Union College, N. Y.

rr HE metal, copper, is of such import-
ance in the electrical industry as to

be indispensable. Copper, for instance, as
prepared from the ore by the chemical
process called smelting, contains impuri-
ties which seriously injure its electrical
properties. Thus, in order to obtain the
purest copper such as is used in all radio
sets and nearly all electrical machinery,
the impure metal must be further refined.
The impure copper in the form of platus
is placed in a solution where, by passing
an electric current through the solution,
the copper is caused to dissolve from the
impure plate and to deposit on a thin

S -U -P -E -R -D -Y -N -E
SPECIALISTS

The Famous Wallace Low Lest/ Cell for Superdyne. $7.513
The F towelling Condenser for Superdyne -59.00

Superdyne Adviee Free. Mall Orders Solicited.

WALLACE RADIO COMPANY, Inc.
135 LIBERTY STREET NEW YORK CITY

TUBES
at

$1.50
Each

!II

SAVE $1.50
ON COST OF NEW
TUBES BY HAV-
ING YOUR OLD
TUBES REBUILT

AT $1.50 EACH
Guaranteed equal to new.
Send us your tubes by
parcel post. We return
them parcel post. C.O.D.,
and try to maintain 24 -
hour service.

400 Old Colony Ave.
Boston, Mass.

HARVARD RADIO
LABORATORIES

STATIC REDUCED
TO A MINIMUM

REDUCED BATTERY
CONSUMPTION

Welty's DeLux
Crystector

Wolty's Crystector tits in standard
tube socket Instead of detector
tube In neutrodyne and radio fre-
quency sets. No trouble to in-
stall. Wiring not changed -dis-
tance and volume only slightly
redueed. The difference in natural
tone and lack of static is wonder-
ful. Summer reception Is
pleasure as compared with tube
Mom -tor.

LET US PROVE IT
If the Crystertor does not function In your set,
money cheerfully refunded.

Price, $4.00 Prepaid
WM. A. W ELTY & COMPANY

38 S. STATE STREET, CHICAGO, ILL.

sheet of very pure copper. In the electro-
chemical process the impurities are thus
left behind and the resulting copper is
99.95% pure. It is this product which is
used on the coils on your radio set, on
the magnets of your loud speaker or tele-
phones, in the bus wire connecting instru-
ments and in many other places in your
instruments and connections.

Tungsten Put to Use
Some of the chemical elements are un-

common and are or have been scientific
curiosities. However, the chemist has
painstakingly studied these elements, and
their properties are well known. It has
usually been only a matter of time before
uses for them have been found. Tungsten
was found to be a rather rare metal, very
hard and brittle, with a high melting
point. Then it was discovered that by
suitably working the tungsten, it could be
made into wire from which filaments for
incandescent lamps were made. Many
types of vacuum tubes use tungsten fila-
ments.

A vacuum tube works because the hot
hlament gives off electrons, those small
unit charges of electricity so important in
all electrical processes. Some metals, such
as thorium, give off these electrons much
more readily than does tungsten. Hence,
if thorium is present on the surface of
the tungsten filament, as in thoriated
tungsten, it is no longer necessary to heat
the filament to such a high temperature
to give off the proper number of electrons
per second, the lower temperature result-
ing in a longer life for the vacuum tube.
Some burn filamer4s too brightly and de-
stroy the coating of thorium on the sur-
face of the tungsten filament, after which
the tube becomes poorly sensitive or
"dead." If, in addition, you have been
working the tube for a long time at too
high a temperature, the thorium may have
been all driven out of the tungsten. If
such is the case, the tube is ruined. But
if you have only driven away the thorium
from the surface, you can, by burning the
tube very brightly for a very short time,
with the B battery disconnected, cause
some of the thorium still remaining in the
interior to come out on the surface of
the tungsten. Your radio service man
will show you just how to do this. The
tube will then work efficiently once more.
Some other elements show this ability to
give off electrons easily, such as the rare
alkalin metal caesium. A similar but
commoner alkili metal, sodium, is used in
one type of vacuum tube.

As the manufacture of vacuum tubes
was developed demands were made for
metals of unusual properties, for grids,
plates and other metal parts. In some
tubes the metal nickel could be used, but
other tubes, requiring metal of different

SUMMER SPECIALS
Roberts 4 -Tube Knockout Kit $42.50
Well-known 5 -Tube T. R. F. Set 29.50
Hammerlund .0005 Condensers 4.00
Acme D. Coils 9.75
Ekko Stamp Albums 0.95
Brach Soldering Irons 1.65
Croaky Musicone Loud Speaker 13.95
Jewett Superspeaker 21.95
Little Gem Head Set 2.50
Send for our free summer special folder on sets and parts. Real bargains on standard parts.
and sets. You opportunity to save money.

properties, developed a use for the rather
uncommon metal molybdenum. This
metal is commonly used in vacuum tubes.

Magnesium Cleans Gases
To remove the gases from the so-called

"hard tubes," efficient vacuum pumps are
used. Yet the finising touches are put on

HERCULES
AERIAL MAST
20 Ft. Mast 310
40 Ft. PAM $25
60 Ft. Malt $45

All steel mnottuellon. emnplete
ith guy w ire. and masthead

',alley. We my the 0,101
S. W. HULL 8. CO.. Dept. E3
2048 E. 79th St.. Cleveland 0

FREE
Iliereture

Wr.inted for
Bi uenrint

"HOW TO MAKE-"
The following constructional :.chiles have
eppeered In recent Isaues of RADIO
WORLD:
Bent. 6. 1924-A simplified Neutrodyne with

Grid  B lased Detector. by J. E. Anderson.
A Low -Loss Wave Trap. M Brewster Lee.

Nov. I5 -A Sturdy Low Loss Coll. by Lieut. P. V.
O'Rourke. An Ultra 2 -Tube Receiver. by
Bert C. Caldwell.

Oen. 6-A 6 -Tube Super Heterodyne Using
Varlometer. by J. E ...velem°. A $1 Coll
Winder by Herbert R. Heyde...

Dee. Ls -Tin World's Simplest Tube Set. byLieot P. V. O'Rourke.
Des. 20-A 1 -Tube DX Wonder. Rich In Tone,by Ilerman licensed. An Interchangeable De-

tect.a, by Chas. M. White.Dec. 27-A 2 -Tube Varlometer Pet, by Lieut.P. V. O'Rourke.
Ian. 3. 1025-A 3 -Tube Fortelle That Needs No

I. by Abner J. Gelul.
Jan. ,O --A Low  Loss DX Inductance. by Herbert

F. Hayden
Jan. I7 -A 323 1 -Tube DX Wonder by Abner J.

Gelds
Jan. 24-A Selective $15 Crystal Set. by Brewster

1 ee. A Varlometer.Tuned Relies by Abner
J Goods A o 318 I -Tube DX Circuit ter
the Ila ginner. by Femlor Rofpei kin_

i.e. 31-A Tremont., ineolI 2 -Tube Set. by II. 3.Wright. An Experimental Reflex. by Went.P. V O'Rourke.
Feb. 7 -The Bluebird Renee. by Lieut. P. V.Olbaake. A S5 Home -sleds Loudspeaker, by

Herbert E. Harden
Feb. 14-A Super Sensitive Receiver by Chas.li. M. White. A Honeycomb RFT for DX,

by Herbert E. Hayden.
Feb. 2I -A 1 -Tube Reties for the Nov byPolk. Rory -Hain. A Oct for Professional

by Lieut. P. V. O'Rourke. A Honey-
comb Crystal Receiver by Raymond B. Wailes.

Fob. 28-A Set That Does the Most Possible With
4I Tubes by Thomas W. Benson. Three
Resistance Stages of AF on the 3-Cireult
Tuner. by A thert Edwin Senn.

March 7-Storaga 11Hery. hy Herbert B.Hayden. Benson.. Soler Heterodyne.
Marsh I4 -The Stet/hoed 3-Ctreidt Tuner That You

Can Log. by Herman Bernard.
March 21-A Variable by Herbert It

Hayden. A 4 -Tube. 3 -Control Oct That ()eta
the Most DX, by Lieut. P. V. O'Rourke.

March 28 -The Improved DX Dandy Oct. byllerbert E. Hayden. A 3-Tebe Reflex for theNoel., by Vendor Refpotkin.
April 4 -The Diamond of the Air (Part I /. beHerman Bernard. What the New Suction Tube

Is. by Sidney E. Finkelstein. Sets for theDX Devotee. by Lieut. P. V. O'Rourke.April I 1 -Audio Hookops for Fine Volume and
OesiblY as well, by Brewster Lee. The Dia-
mond of the Ace (Part 21. by Herman Bernard.
]'Rohe Distance -Getting Sets. by Lieut. P. V.O'Rourke.

April 18 -The Diamond of the Air (Part 31. by
Hermon Bernard. The 7 -Tube Pressley Super-
heterodyne (Part 11. by Thorn. IV. Benson.
An Easy D Coll. by Jock Nni wood.

April 25-A 3 -Tube. 2 -Control DX Reflex, byBrewster Lee. Trouble Shooting Article onDiamond of the Air. by Herman Bernard.
Wiring the Pressley Set (Part 2/. by Themes

Benon.
May 2 -The Twinples, by J. 5. Anderson.May 9-A Met to Cot Static, by Feodar RorMkt. Torok! Circuit wtth Resistance AP,

by E. I. Sidney. A Push -Pull AF AmplIfier. by Lt. Peter V. Oltoorke.
May 18-,A 3 -Tube Refined Neistrodyne. byPerry Warren. The Baby Porta ble, byHerbert Z. Hayden. One Tube More forQuality. by Brewster Lee.
May 23 -Powerful 3 -Tube Reflex Receiver. byH. E. Wright. The 2 -Control Diamond (Pert

11, by Hermon Heronry!.
Msy 30 -Wiring the 2 -Control Diamond (Part 5).

by Hermon Bernard. I -Control Neutrodyne.by Sidney E. Finkelstein. Braking Your BetTune the Entire Wavelength Band, by 3. E.Anderson.
lune 6 -The Smokestack Portable. by Neal pits -Inn. A and B Buttery Eliminators. Using

DC (Port 11. by P. E. Edelman. A Wave -meter. by Lewis Winner.
lune 13 -Simple Short -Ware Circuits, by Herbert

E. Hayden. A Simple PushPoll Rheostat, by
A. C. G. Force. A and B Battery Eliminators.
Using AC (Part 21. by P. E. Edelman. APortable Super -Heterodyne, by WainwrightAstor.

LIBERTY MAIL ORDER HOUSE
Dept. S-100 106 LIBERTY STREET, NEW YORK, N. Y.

Any cony, 15a. Any 7 copies. 31.00. All thaese30 copies tor $3.35. or start subscrIptIon with nyWoe. Radio World. 1493 Broadway. N. Y. City,
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Why Some Tubes Look Silvery
the vacuum by vaporizing metallic mag-
nesium within the bulb. This is equivalent
to boiling the metal and allowing it to
condense on the walls of the bulb. It had
long been known that magnesium would
unite with the oxygen and nitrogen of the
air. This magnesium, which is called a
"getter," cleans up the gases. The me-

NEUTRODYNE KIT $19.75
Complete kit of licensed Neutrodyne parts, including
,nel,

bleak.kes
rheotwats. lack. flied condensers

,s1 grid Neutroformers complete with variable
,ondensers and neutrodons. Every part included even

to screws and wire. Eaay read Plans.
send No Money Order by Parite.d

pay the Postmen
RADIO SURPLUS STORESHELENAMONTANA

FAHNESTOCK CLIPS
"Popular Wherever Radio Is Used"

14 Sizes In Beautiful Display Came
Dealers, write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, 4 I.

WANTED IN EVERY
LOCALITY

An agent to sell Biltmnre Master Reties Receiver.
to dealer.. on our plan which allows the dealer to
make summer profits equal wilier profits.

The receiver with the ..Guaranteed Best Tone"
BILTMORE RADIO COMPANY

Beaton 30. Mass. Dept. B.W. 94 Green St.

RADIO CATALOG FREE
Describes fully the complete line of radio frequency
sets, regenerative nets (licensed under Armstrong

U. S. Patent No. 1,113.1491 and punts.
Write for Catalog Today

THE CROSLEY RADIO CORPORATION
POWEL CROSLEY, Jr.. President

0103 ,Iro et Cincinnati. Ohio

ZILTIVT-VGR.nER,
TUNING, CONTROL

VERNIER DIAL ON41. WHICH YOu CAN PENcil
RECORD THE STATIONS GEARED ,F,e
FINISH 52 90 GOLD FINISH 53 50

PHENIX RADIO CORP., 116.F East 25 St., N.Y. C.

tallic magnesium which has condensed on
the walls of the tube gives a shiny, mirror-
like surface. Yet in the short time neces-
sary for the magnesium to reach the walls
of the bulb the metal has combined chem-
ically with and removed the gases, giving
a high vacuum.

Most of you are using batteries of vari-
ous kinds as A, B or C batteries. Have
you realized that in each battery a chemi-
cal reaction is running, furnishing electri
cal power for tubes, loud speaker or
phones? Batteries are, in general, of two
kinds: primary and storage batteries. In
the primary battery, such as the dry cell,
certain chemicals are consumed during the
life of the battery. The battery consists
essentially of a zinc cylinder, a solution of
ammonium chloride and a carbon rod.
The carbon rod is surrounded by a layer
of material called a depolarizer. When
not in use, the chemical reaction goes on
very slowly. But as soon as current is
drawn from the cell, the zinc dissolves in
the ammonium chloride solution. As the
materials become used up, the battery be-
comes weak and soon holes appear in the
zinc. As the zinc chloride which oozes
out is corrosive (it is often used as a
flux for ordinary soldering) an old battery
should not be allowed to stand on the
furniture or rugs. The B battery and A
battery are essentially the same, except
for size, number of cells and current
available.

Action of Storage Cell
In the storage cell, electrical energy put

into the battery during the charge causes
a certain chemical reaction to take place.
In the lead battery, sulphuric acid is set
free during the charge and the acid being
heavier than water, the density of the
solution increases. By using a hydrom-
eter, the progress of the reaction is ob-
served until the reaction is completed.
The battery is then said to be charged.
It is now capable of giving out electrical
energy at the expense of its stored -up
chemical energy. But, while a discharged
dry cell is thrown away, the storage bat-
tery may be charged again and again.

Let us emphasize the importance, in the
development of these ideas, of the co-
operation between chemist, physicist, elec-
trical engineer and radio engineer. To
the chemist must go the credit for the
discovery and preparation of elements and
compounds. It is he who supplies the
materials, such as tungsten, thorium,
molybdenum, magnesium and many others.
The physicist and physical chemist have

been mainly responsible for the discovery
of properties of substances which have
been utilized by the electrical engineer in
investigational work and in the design
and production of electrical machinery.
The radio engineer has been able to avail
himself of all the data of the others and
to add development work of his own.

(Broadcast through WGY,
Schenectady, N. Y.)

PANELS
RADION nod HARD RUBBER

RETAIL ANY SIZE WHOLESALE
PRICE LIST MAILED ON REQUES1

HARD RUBBER
SHEETS-RODS-TUBING

Special Hard Rubber Parts Made to Order.
Send Sample or Sketch for Ouotaties

NEW YORK HARD RUBBER TURNING CO.
212 CENTRE ST. NEW YORK

GEM TUBE
A Guaranteed Radio Tube

Within Reach of All
Beery Mho guaranteed. A E.S.
for a dollar of Ii ,sloe. A
trial order will cousin*. roe ss
it has thousands of slier.
Send your orders at on..
Order. seat C.O.D. parcel

T,00..199

Type..20IA $
00Trise..200

Type.. ISIS EACH
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GEM TUBE CO.

Dept. W. 2n0 Broadway, N. Y. C.
220 Se. State St.. Chicago. III.
Lafayette Bldg.. Dared. Mich.

GEM -
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EVERY SET BUILDER
NEEDS
THIS

"horsing Bus -Bar Union"
Makes for quick assembling. Repairs

can be made by using Morsing Bus -Bar
Union without taking set apart

Assemble round or square Bus -Bar and
solder three wires at a time. Order No.
I for No. 14, No. 2 for 12 wire. Send
25 tents for enough for building one set,
or ten dozen for $1.00.
Newark Watch Case Material Co.
IS Ward Street Newark, N. J.

DISTRIBUTORS WANTED

Summer 2 -For -Price -of -1 Subscription Offer
For NEW RADIO WORLD Subscribers Ordering NOW
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-To offer a year'. subscription for
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with one year's subscription for RADIO WORLD
-RADIO NEWS or -RADIO DEALER or
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-RADIO BROADCAST or -RADIO (San Francisco) or
-WIRELESS AGE or -BOYS' LIFE
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-Send $6.00 today for RADIO WORLD
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-for 52 numbers)
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-eight publications for twelve months.

get two publications
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-Canadian or Foreign postage.
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-can take advantage of this offer by
-extending subscriptions one year
- if they send renewals NOW.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK

RADIO WORLD, 1493 Broadway, New York City.
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O'Rourke's 4 -Tube DX Set
and 2 -Tube Reflex Lauded

(Continued from page 21)
cheapest and most educating set I have
ever known. My dial readings follow
very close to those of my home-made
Neutrodyne, and by using the same curve
I was able to set it direct to any station
within 950 miles' radius. I can get the
local on a loud speaker, using 45 to 60
volts on the plate. I made the following
changes: Leaving the grid condenser as in
the diagram, but placing the grid leak be-
tween grid and +A battery. If a vari-
able grid leak is not handy, use a 4-
megohm leak. Condenser Cr I placed be-
tween ground and +A, using a .00025 mfd.
condenser. The set is very selective; in
fact, a vernier on the 23 -plate condenser
could be used to advantage. I used both
the cylindrical and basket -weave coil with
equal results, but found the space allotted
too small. A 7x9'' panel will give more
room.

' Altogether, I use the set for experi-
mental purposes and find it the best ever.

AUG. LARSEN.
20 Bloomfield Pl.. Rochester, N. Y.

* * *

' TONE QUALITY DELIGHTS
"4 -TUBE DX" BUILDER

RESULTS EDITOR:

IHAVE built the 4 -tube 3 -control DX
set by Capt. Peter V. O'Rourke

(March 21) and it is one of the best sets
for tone I ever heard. I used basket -
weave coils and No. 22 DCC wire, Bremer -
Tully variable condensers and Jefferson
transformers. The tubes used were of the
1999 type with 45 volts on the detector and
90 volts on the amplifiers.

RICHARD GAGE.
Hallstead, Pa., R. D. 2.

* * *

TWO -TUBE BLUEBIRD REFLEX
LAUDED BY "MR. AND MRS."

RESULTS EDITOR :

WE have a Bluebird Reflex (by Capt.
Peter V. O'Rourke, Feb. 7 issue),

LOUD SPEAKER RECEPTION
from either mast on three tubes.

Blueprint and instructions $1.00
Necessary low loss coil $2.50
Beautiful finished instrument $35.00

S. A. TWITCHELL CO.
1930 Western Avenue Minneapolis, Minis.

ACME POWR-BEE
Better Than "B" Battery

NO HUM NO NOISE
Reduces the cost of radio. At your dealer's or write.

THE ACME ENGINEERING CO.
Dept. 3 LOUISVILLE, KY.

Dealers write for big sales proposition.

Reg. Trade Mark.

Sterling Five
Highest quality five tube
tuned radio frequency set Insolid mahogany cabinet.
LIst Price,

$60.00
Write for free Lop Book.
Gibson -Sears Radio Corp.
48 W. Broadway, New York

Famous for Quality and Service
Amplitron Tubes
Bonded to Give Service $3
LIst Price

Send In your old and burnt out Tubes
-NN'e will send you new AMPLITRON-
orw model-at $2.50
Dealers and Jobbers-Write for Discounts
Pennant Radio Laboratories

Dept H.W.. 28 Central Ave.. Newark, N.J.

RESULTS
HOW have you fared with

circuits built according to
specifications published in RADIO
WORLD? What do you think of
the work of the respective con-
tributors? Write to Results
Editor, RADIO WORLD, 1493
Broadway, New York City.

and it is a real selective set, working the
speaker fine.

We heard the last Metropolitan concert
for this season over KDKA. We get
numerous stations on earphones. It re-
flexes perfectly. It is all Mr. Bernard
claims for it.

The Bluebird for happiness.
MR. & MRS. FRANK GOSSITT,

R 4, Independence, Mo.
* * *

THREE -TUBE NEUTRODYNE
SURPRISES SET -BUILDER

RESULTS EDITOR :

I HAVE built the 3 -tube reflexed Neu-
trodyne outlined by Percy Warren

(May 16) and must say it is more than
I expected of a 3 -tube set. I followed
out instructions to the letter. It tunes
sharply and it has brought in stations
from 273 meters up to 546 meters very
clearly on talker. Sixteen and one-half
volts seems to be all it wants on detector,
but I use 90 on amplifier. I use Karas
Harmonik transformers and Rathbun con-
densers. I have built numerous sets from
RADIO WORLD hookups.

W. G. KAHLER.
Box 3, Route 15, Mt. Healthy, 0.

POWERFUL REFLEX
WINS EIGHT -YEAR MAN

RESULTS EDITOR:

As I have been playing with receiving
sets for 8 years, I must drop you a

line in recognition of the good work that
you have been doing. I get RADIO Woau)
from my druggist and sure enjoy it. I
try out almost every diagram that you
print. For a 3 -tube outfit that will give
you what most 5 and 6 -tube outfits do, I
give thanks to H. E. Wright for his Pow-
erful 3 -Tube Reflex (May 23). I have
20 turns on Ll with a tap at the 14th turn,
with 55 turns on my secondary coils (17 -
plate condensers).

I live 9 miles from WWJ and WCX-
Ll 20 turns for WCX. Ll 14 turns for
WWJ. With Ll 20 turns, I have received
WEAF, WGY, WGN, KDKA, WEAR,
WLW, WOC, WOS, KSD, WRED, WWI,
and many more, all on the speaker.

Now I am going to build the Diamond
of the Air. It will be done in a day or
two, with all low -loss parts. I am going
to compare the results of the 4 -tube out -

Over 130 standard
radio parts, each

"acrat iron
,eari.n A tdhepeFref d e ra.l

asometRADIonesm, ance guarantee.
Weds foe Catalog

Federal Telephone & Telegraph Co.
Buffalo, N. Y.

fits and let you know which one I like
best. HARRY G. HEYART.

15 Josephine St. E, Ecoire, Mich.
* *

"WINNER A WINNER,"
FAN'S SERIOUS PRAISE

RESULTS EDITOR:

IREAD all the articles in RADIO WoRLD
and I think J. E. Anderson is worthy

of the praise he got; but I want to com-
mend Lewis Winner's articles on Effi-
ciency in Radio (May 23 and 30). There
are few writers on this new science who
can frame their thoughts so one can really
organize their knowledge. Winner's meth-

FREE "BOOKLET TO
INVENTORS

IF YOUR INVENTION la new sod metal It Is
patentable. Send me you sketch. Z. H.
POLACHEK. 70 Wall na.. New York_

AMIREMMEtee. Patent Atteeney-Itaelneer

SPrCIAL1 Timm." 13-11".-Sodion Tubes L75
Write me your RADIO wants. LowestPrices. Immediate Delivery.
All "Bruno" Parts and standard merchan-
dise in stock.

GEORGE'S RADIO SHOP
214 ST. NICHOLAS AVE. N. Y. CITY

For Maximum Amplification Without
Distortion and Tube Noises

use the well known
Como Duplex Transformers

Push -Pull
Send for Literature

COMO APPARATUS COMPANY
448 Tremont Street Boston. mess.

DX, VOLUME,
SELECTIVITY
All Three Marvelously

Combined in

Armo *mom]
DIANN° ofitgAIR

"A Gem, a Jewel and a Joy"

Described by Herman
Bernard in the April 4, 11 and
18 issues, with trouble -shooting
in the April 25 issue. That is
the 3 -control set.

The Diamond as a 2 -control
set, using a double -condenser,
was described in the May 23
and 30 issues. If you are going
to build the 2 -control set, be
sure to get the four other num-
bers also, for full information.

Either set works fine on loop
or outdoor aerial.

Get your full measure of en-
joyment from radio reception
by building this set. Just the
thing for fine summer recep-
tion.

Send 60c for the April 4, 11, 10 and ZS
issues, or 90c for those and the May Z3 and
30 issues, or /dart your subscription with
the earliest dated number. Send H.00 for
yearly subscription and these six numbers
will be sent free. Address Circulation
Manager, RADIO WORLD, 1493 Broadway.
New York City.
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3 -Circuit Tuner You Log
Is Best, Says a DX Fan

ad of imparting his ideas is new and a
winner. Let's have more of Lewis Win-
ner. FRANK E. WHIPPLE,

Attorney -at -Law.
311 Majestic Bldg., Detroit. Mich.

s *

TUNER YOU CAN LOG
HIS IDEA OF THE BEST

RESULTS EDITOR:
THIS is to let you know what results

I have had with the Three Circuit
Tuner That You Can Log (by Herman
Bernard, Nov. 8 issue).

While the circuit is old, I believe that
it is the best of the regenerative class.
The set was built from the diagram in
RADIO WORLD. with the exception that self -

Tamed sad apimeard Sw gm& Work,

66 TRI-TUNER
Build Taar Own Se91
Use Are Rag Products.
A Thres-Ctronft Ced, an
Lit: wound on natural
Imamate.

POSTPAID $3.00SENT

Penal Shield and hook-
ups Included. Tabu
stock clips used.

Inleete Sielderine

ARC RAD PRODUCTS
43 Swath. 7th Street Newark, N. J.

EVERY PRODUCT GUARANTEED

BUY THE
F I
SCIENTIFICALLY COR

With theme C1arante0

?VB. cmezw.

TI

Warranted to protect your radio
from lightning, with a guarantee
to pay you $100 or to repair
your set, ahould It be damaged
by lightning through any fault
of the arrester.

Listed as STANDARD
under the re-easmination ser-
vice of the National Beard
o f Fire Underwriters.

If your dealer has none, send hie
Dname with remittance direct to

ept. RW-020.
DX INSTRUMENT CC.

Harrisburg. Pa.

supporting basket weave coils were used.
The following stations were brought in

on the speaker: KDKA, KFKX, KFNF,
KYW, KFMX, WCAE, WCBD, WSMB,
WCCO, WCEE, WCX, WDAF, WBZ,
WEBH, WEAO, WEBW, WFAA, WGN,
WGR, WGY, WHA, WHAD, WHAS,
WHO, WJJD, WLS, WLW, WMAQ,
WOAW, WOC, WOO, WOS,
WREO, WSAI, WSB, WTAM, WTAS,
WWJ, CNRO, CNRT, WMAK, WEAF,
KSD, WBCN, WOAN, KFIZ, WKAR,
KOA, WBAV, WKRC, WHAZ, WSUI.
KFUO, WOAI.

FRED M. BULLOCK.
Evansville, Wis.

* * *

"SIN AND SHAME" EXPOSED
IN A FEW FRANK WORDS

RESULTS EDITOR:

IWISH to tell you in a few frank words
that it is a sin and a shame to the

radio public that such a magazine as
RADIO WORLD is allowed to be published, as
the hookups in your magazine are abso-
lutely no good.

I recently completed my second trial of
using the reflex circuit by Feodor Rofpat-
kin, published in the Feb. 21 issue of your
magazine. The best that I can do with
the set after many trial's, changing the dif-
ferent parts of the hookup as you sug-
gest on this circuit, is to get a very faint
sound on distant music and not much bet-
ter on the local stuff. The variable con-
denser on the plate tuning coil is abso-
lutely useless in the set. I have tried
different crystals, tested all condensers
and other parts for defects in them. The
set is wired absolutely according to your
drawings, as I have had this set checked
and tried by several men well versed in
radio, and it is no better than a crystal
set. Your hookups are just as much a

Mailing Lists
win help_you increase sales
S"duilrgd. FrailgrelMt=
ElyArtizifirndvdazz

99%b4'Uy reM17011 5,Leach

fake as the mustach on the inventor's pic-
ture. E. S. HANCOCK.

1161 S. High St., Columbus, 0.
P. S.-You may publish this letter in

your magazine.
* * *

"REFLEX FOR THE NOVICE"
GIVES EXCELLENT RESULTS

RESULTS EDITOR:

ICONSTRUCTED Feodor Rofpatkin's
1 -Tube Reflex for the Novice, Feb. 21

issue, and have had excellent results
with it. EMIR A. GAW.

5720 Keith Ave., Oakland, Cal.

EvEY

Radio Batteries
-they last longer

RADIO
WORLD
FROM NOW UNTIL

September 1
For $1.50
Don't fail to read RADIO
WORLD right straight
through the Summer and thus
be sure of getting the finest
service possible out of your
set.

RADIO WORLD
1493 Broadway New York City

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.
10

AMAZING SUMMER RECEPTION! "Radio
for Everybody" means 100% efficiency from your
set. Handbook-Working Guide-AutharkY. 360
Pages. 5x8. Profusely illustrated. Just pub-
lishedl Only $1.65 postpaid. (C. 0. D. if de-
sired.) Satisfaction or refund. Mail only. In-
ventors Library, Dept, 5.A, 417 West 21st St.,
New York.

INEXPENSIVE AND EFFICIENT single tube
power amplifier; circuit with instruction, $1.00.
W. G. Conger, Independence, Missouri.

RADIO HOSPITAL: Specialists in Neutrodynes
and SuperIleterodynes. Dept. 9, Abilene, Kansas.

SUMMER STATIC CRUSHED. For $3.00 I
will mail specifications for powerful 40 to 600
meter four -tube DX broadcast receiver of ex-
treme selectivity. Easy when you know how.
W. G. Conger, Independence, Missouri.

A DX TRANSMITTER, by C. H. West, May 23
issue, RADIO WORLD, 15.

A SIMPLE 1 -TUBE DX SET FOR THE
NOVICE, by Percy Warren. Send 15c for May
23 imme. RADIO WORLD.

DINING AND SLEEPING CAR CONDUCTORS
(White). Exp. unnecessary. We train you. Sendfor book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles.

AGENTS-WRITE FOR FREE SAMPLES. Sell
Madison "Better -Made" Shirts for large Manu-facturer direct to wearer. No capital or experience required. Many earn $100 weekly and
bonus. Madison Mfrs., 501 Broadway, New York.

2650 MILES DISTANCE with one tube. Wesend complete understandable instructions with
panel layout, picture diagrams, etc., for 25c. Or
BIG BOOKLET FREE. VESCO RADIO CO.,
Box 117-RW, Oakland, California.

A PUSH -KILL AF AMPLIFIER with dia.grams, in RADIO WORLD dated May 9. 15a percopy, or start your subscription with that number.
RADIO WORLD, 1493 Broadway, N. Y. C.

A 3 -TUBE REFLEXED NEUTRODYNE, I.Percy Warren. Send 15c for May 16 Issue,RADIO WORLD.

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-way, New York City.

PATENTS-Write for free Guide Books and
"Record of Invention Blank" before disclosing
inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.
Terms reasonable. Radio, Chemical, Mechanical,
Electrical and Trademark experts. Victor J.
Evans & Co., 924 Ninth, Washington, D. C.

WANT TO MAKE MONEY? Of course, you
dot Fast selling new invention; write quick for
territory. Have own business. Konkle, 192Market St., Newark, N. J.

SALESMAN CALLING ON RADIO DEALERS
WANTED to handle Radio Tubes as a side line.
Thoria Tube Company, Dept. W, Middletown
Ohio.

THE SHORT-WAVE RECEIV REIN-ARTZ WILL USE IN ARCTIC. Full wiring
directions. Send 15c for May 16 issue, RADIO
WORLD, 1493 Broadway, New York City.

THE DIAMOND OF THE AIR AS A 2-CONTROL SET, by Herman Bernard. This isthe circuit that is sweeping the country. Fourubes; loop or aerial. Send 30c for Way 23 Sad
30 issues of RADIO WORLD, 1493 Broadway,
New York City.

EASILY -MADE CRYSTAL SETS. Send 15e
for May 16 Issue. RADIO WORLD.
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THE RAMBLER SIX

ANOTHER LEADER

A REAL PORTABLE
LIGHTEST

IN

WEIGHT
21 Pounds

SMALLEST

IN

SIZE
14x91/2x93/4 inches

f.g-1-1E RAMBLER SIX

Volume

Clarity

Portability

Durability

and

Beauty

Unequalled

PRICE $80600
If your dealer cannot make immediate delivery we will ship direct
from factory same day your money order or check is received

As the first and most successful manufacturer of the
popular priced AIR SERVICE TYPE IA Non -Portable
Receiver, we have now created in the "Rambler Six" an
ideal Portable Six Tube Set, equal to any Portable Re-
ceiver in distance getting, clarity and portability at even
double the price.

The "Rambler Six" weighs but twenty-one pounds. It
is so compact that its size of 14" long, 9,A" wide, 93/4" deep
is as convenient to carry as an overnight bag.

The case is durable, water -proof and of excellent appear-
ance. It operates upon a loop. This loop, loud speaker and
the batteries are all self-contained.

The "Rambler Six" is as the name implies, an efficient
six tube set and is a real companion for all your rambles.

No matter where you may be-in the mountains, seashore
or home-you can bring in the broadcasting from stations
even hundreds of miles away.

The "Rambler Six" is also adaptable for use with outdoor
aerial and is a beautiful and permanent D. X. Receiver for
the home. The price of $80.00 includes the Loop,
Loud Speaker and in fact everything with the exception of
Tubes and Batteries which are standard and can be bought
anywhere.

American Interstate Radio Service
183 GREENWICH STREET, NEW YORK CITY

Distrilmiors, .101,1,crs, Dialers, ir-it% for sp,,,i,11 trod,


