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HOW the Diamond of the Air is wired as a 2-control set (Fig. 1). Two variabley d » with a

tume the secondaries 1.2 and L4,

By Herman Bernard

PART 1L

THE number of controls is becoming
an important consideration in the
choice of receivers. Public demand seems
to be more pro-
nounced in this direc-
tion than ever be-
fore. The single-
control set is very
popular, but it usual-
ly embodies more
than four tubes and
often is a reflex. If
regeneration is to be
used there must be
two controls, for
some means of vary-
ing the feedback is
imperative. Efforts have been made, by
employing gearing systems and the like,
to regulate regeneration concomitantiy
with the tuning. While some of these
devices have been very ingenious, none
of them has proven very popular, and it
is safe to say that the solution is not
here yet. So valuable an adjunct is re-
generation as a contributing agent of
selectivity and sensitivity, which means
distance reception, that it must be enjoyed
to its full advantage for every wave- -
length. The trick gearing methods and
other means of regulating regeneration by
the same motion that accomplishes tuning
do not comprehend the full utilization of
regeneration’s benefits.

How.One Control is Saved

Therefqre, granting there must be two
controls in any instance of fully-reaped

may thus be used as detector.

benefit, one may take a 4-tube hookup
where two tubes handle the radio-fre-
quency current and two the audio pulsa-
tions, and tune the two RF steps with a
single instrument. Mechanically this is
one cdondenser, but electrically it is two
condensers in one. The rotor is common
to two separate stators. As the low po-
tential end of a coil is always connected
to the rotor of a variable condenser, in
this case the contact is made to the nega-
tive A battery. This is because the RF
tube, being an amplifier, must be con-
nected to negative to have the RF tube
function at fullest efficiency, due to tube
characteristics. As the secondaries of
both coils, L2 and 14 in Fig. 1, are con-
nected to the common rotor of the double
condenser C1, the grid return of the detec-
tor tube must be to negative A battery
also. This raises the question whether
the detector tube, if of the most popular
types., will function well with a negative
grid return, since a positive grid return is
nearly always recommended. The grid
return will be identified as that terminal
of a coil other than the terminal that goes
to the grid of the tube.

The effect of the combination of a nega-
tive grid return and the connection of the
leak to positive A is rather to bring the
grid return near zero potential, that is,
neutral. But even if the leak is connected
to negative A, the tube will function well
as a detector.

Discussion of Tubes

These considerations apply to the tubes
most usually employed as detectors, such
as UV201A, C301A, UVI199, C299, DV2,
DV3, WD11, WDI2, Cl1 Cl12, etc. Some

But tho variable

rotor but with separate sta‘ors are used to

This condenser unit is known as the double or multiple type. Tho detector grid return is to negative, for It must be
the same as the grid return of the REF tube, due to connection to the comm on rotor,

grid leak goos to A+, and amy oscillatory tube

tubes, however work about as well with
grid return to negative as to positive, in
the detector circuit. and in these instances
sometimes the negative grid return iy
even superior. Such tubes are commonly
useful only as detectors and are of no
value whatever as radio or audio ampli-
fiers. Examples are the UV200, C300 and
Sodion D21. The 200 and 300, known as
“soft” tubes because they contain gas,
the result of purposely ineomplete evacu-
ation, consume one ampere of current and
require a 6-volt battery. The Sodion re-
quires the same voltage but draws 25
ampere, as do all the other and unex-
pected tubes mentioned, exclusive of the
“peanut” family (199 etc.), which draws
06 ampere.

If the coustructor elects to use the 199
or equivalent tube it is preferable to have
three 1%4-volt No. 6 dry cells in series to
heat the filaments, rather than the C bat-
tery type (434 volts), which doesn’t last
long enough to be economical for this
purpose. It is not to be expected, how-
ever, that the tubes requiring a 6-volt
storage battery will be excelled in per-
formance by any of the others,

Circuit is a Great One

The circuit itself is a splendid performer.,
It is very easily the equal of the Neutro-
dyne as to sensitivity, selectivity and
volume. I have never operated any Neu-
trodyne that did even as much as this set.
The stage of tuned radio-frequency is
equal to the first RF stage of the Neutro-
dyne, while the presence of regeneration
in the detector tube affords an amplifica-
tion of equal to one and a half stages of
additional RF, hence, hteoretically, this

3
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FIG. 2 (top) shows the panel layout. The switches are omitted, as their placement may. be at any suitable point. The grid leak knob is between the dials.
In Fig. 3, assembly plan, note that the coils are at right angles. This helps present feedback by stray magnetic coupling. R1 is the ballast resistance.

circuit is at least one-half a stage of RF
better than the Neutrodyne, while employ-
ing four tubes instead of five and two con-
trols instead of three.

The circuit is standard. The inclusion
of the double condenser is no circuit al-
teration whatever, but only the adoption
of a method of proven efficacy for con-
trol reduction.

Coils Must be Matched

Normally the same windings for the
stators of both coils will cause the con-
denser to tune correctly, but there is one
doubtful factor in two components that
may be resolved easily by experiment. It
may be found that the same number of
turns on the primaries and the secondaries
does not produce the same natural period
for the coils when they are included in
the circuit. This might be due to the
capacity of the plate of the RF tube be-
ing included in the reactance of the L3L4
combination. This capacity is indeed small,
but it may become a ratable factor when
one must have the two coils matched. An-
other consideration is the absorption ef-
fect of tight coupling. If L3 is tightly
coupled to L4 and the tickler LS also is
in close inductive relationship to the rest,
the secondary will not have its full induc-
tive value. There is extraction of induc-
tance, so to speak. One might reason-
ably expect that the plate capacity, the
effect of which is a boosting of wave-
length, would overcome the absorption ef-
fect the other windings have on the sec-
ondary L4, and dozens of experiments
confirm the reasonableness of this expec-
tation. But should the signal be heard
at two points, say strongly at 51 on
the dial, then weaker as the dial is turned

R4 is the Bretwood Varlable grid lealk,

to left, then strong again at 53, the source
of trouble is obvious. ) )
Careful listening will determine which

of the two strong points come in stronger

than the other. This is a clue to the

solution.

should be

acity reading, add one turn.
still exists, remove another turn.

turn.

The general principle would be to add a
turn, then another, if you are in doubt,
for the likelihood is that L4 would suffer
more by absorption than gain by added
Hence, in winding
the coils loose coupling for the coupler is

plate capacity effect.

to be favored.
How to Make and Use the Coils

Perhaps the constructor already has a
3-circuit tuning coil and also an RF trans-
former, the only inductances used in the
These coils are usually made

circuit.
commercially these days for tuning with
a .0005 mfd. variable condenser. That is
the value condenser used in the present
set. In such a case the builder may in-
corporate his present inductances. The
double condenser may be of the .0005 mfd.
or .00035 mfd. capacity to suit the coils
on hand, but the directions herewith will
apply to the .0005 mfd. type, such as the
National, Bruno, Flewelling and others.

If the coils are to be made at home,
L1L2 may consist of 53 turns of No. 20
single cotton covered wire, tapped at the

The stronger signal will be that
resulting from the tuning of L4, because
it is in the detector circuit. If the stronger
signal comes in with a lower capacity of
the double condenser, then a turn or two
removed from L4 If the
stronger signal comes in at a higher cap-
If trouble
There
is no need of considering fractions of a

tenth turn. The tubing is 314" diameter
4” high, and may be cardboard, fiber
bakelite, quartzite rods, etc. This coil is
more conveniently made as a single wind-
ing, tapped at the right point, the ground
and negative A battery going to the tag,
this connection being continued to the
rotor of the double condenser. In that
way, too, you can’t get your polarities
wrong at the coil terminals. But those
who have ready-made RFT need not do
any rewinding, but simply may run a wire
jumper from the ground terminal (end of
primary) to the end of the secondary.
This has no effect on the tuning.

L3LALS, the 3-circuit coupler, is wound
with the same kind of wire, 1.3 consisting
of seven turns on a 314" diameter tubing
or other form. Anchor the coil terminals
through pinholes punctured in the form.
Leave 4” space, then wind 43 turns for
the secondary, L4, as a distinctly separate
winding. Leave about 107 of slack wire
and cut. Thus if you find that by con-
necting the end of the long tailpiece you
have not enough inductance, you can put
on two more turns, using the slack wire.
'In that case push up the secondary wind-
ng so that the new terminal may be
inserted through the previously made pin-
holes for anchorage. To avoid scraping
the insulation off hte wire when the extra
wire is not included on the form it is well
to pass binding string through the punc-
;ured_ holes and around the wire where
it adjoins these holes, rather than pass
the long piece of wire through.

Making the Tickler

The rotary coil or tickler may consist
of' 26 turns of No. 26 single silk covered
wire, 13 turns on each sidé of where the
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FIG. 4, the 2-control Diamond of the Air as a loop set. This is a thoroughly tested and efficient heokuy
‘ less static, See next week’s article for a discussion of this

rotor shaft will protrude. The form is
234" in diameter and 234" high. A home-
made coupler is seldom a neat job. But
if you make one yourself, place the ticklc:r
as far away from the stator form as is
conveniently possible, so that little of the
tickler form will dip into the stator fo.m.
If a panel-mounted tickler, with stator
underneath, is not objectionable, the
tickler form will dip into the stator form.
the nearest possible points. In the great
preponderance of instances, however, com-
mercial products will be used. These may
be Bruno No. 77, Globe, Eastern Pickle
Bottle, Arc tri-tuner, Ambassador, Wal-
lace and the like.

" No concern need be felt if any com-
mercial coil, either RFT or coupler, shows
-a variance between the number of turns
-on the primaries thereof and the number
prescribed in this article, so long as aper-
iodic primaries are used (not primaries
about as large as the secondaries). Nor
need the kind of wire used be of material
concern, since the circuit was tried out
with all .manner of coils and performed
splendidly.

If forms of other sizes are on hand,
they may be used, although 3” diameter
1is about as small as can be recommended
for this set. If 4” diameters are used,
Pput on 10 and 7-turn primaries respec-
tively, and have the secondaries consist
of 32 turns. The tickler may be the same
as previously cited, or a 3” form may
be used for L5, 22 turns being put on,
11 on each side of the rotor shaft. For
3" stators wind 48 turns, primaries 12
and 9. All windings are in the same
direction in all cases.

One problem that may arise concerns
fans who have a coupler but who want
to wind their own RET with the correct
inductance. It is useless to give the in-
‘ductance tables, especially as the calcul-
able result is variable, due to the causes
already stated. But the fan may hoo%
up the commercial coupler in a I-tube
3-circuit set, by making the connections
temporarily in the circuit he is buildir.g,
and using any condenser, or one-half of
the double condenser. Then he may re-
place the 3-circuit coil with a home-made
RFT of the same number of turns and
same kind of wire, and compare the dial
readings for local stations. If the read-
ings run ahead of those obtained when the
commercial coupler was used, more turns
must be put on the secondary of the
RFT, and if the readings run behind, vice
versa, This test contemplates the use of
dials that produce higher readings the
more the condenser capacity is included.

The coil problem will not prove difficult.
Tndeed, the same number of turns on the

secondaries, using the same kind of wire
and same diameters, regardless of the c}if-
ference in number of turns on the prim-
aries, will produce the desired result in
nine cases out of ten.

In the interest of keeping down even
the number of minor controls a balanced
resistance is used for the filament of the
RF tube, This may be an Amperite,
suited for the particular type of tube
used. It is Rl in Fig. 1. R2 is a rheo-
stat as is R3, which is about half the
resistance value of R2, since it controls
two tubes at once. The switch S2 turns
on and off the two audio tubes, but is
not absolutely necessary. Its inclusion is
only for those who, when turning the
audio tubes on or off, desire merely to
press a switch, rather than turn a rheo-
stat. Therefore, the rheostat R3 may be
placed at its correct setting and thence-
forth the switch employed. This method
enables one to mount the rheostat inside
the set, since its setting need not be
changed. But those who do not mind turn-
ing the rheostat to get the best economi-
cal setting each time the audio tubes are

- to be turned on, or to extinguish those

tubes altogether, may use only the rheo-
stat and omit the switch. However, the
switch S1 must be included in all cases,
since it serves to turn the set on and off
as a unit. If it were not included the
ballast resistance of the RF tube would be
in the battery circuit all the time and
that tube would remain lighted so long
as there was any life in the battery.

Use a Variable Grid Leak

C2, the grid condenser, may be fixed,
about .00025 mfd. capacity, but preferably
variable. R4, the grid leak, should be
variable by all means. This is true for
all regenerative sets. The leakage path
must be just right for smooth regenera-
tion control, to avoid the annoying
“plop.”  When over-regeneration is per-
mitted, for test purposes only, for it
causes radiation, there should be a con-
tinuous whistle, not a growl or squawk,
Even on the low waves this growling
should not be present. Therefore if the
set causes a squawking sound, decrease
the leak resistance, thus increasing the
leakage path, until the continuous whistle
results, The leak setting is then correct.
This is important, especially for those in-
terested in the reception of programs
from distant stations. The instrument
used in this circuit was the Bretwood
Variable Grid Leak, very popular in Great
Britain, where it is made, and fast be-
coming popular in the United States and
Canada. It has an accurate range from
3/10 to 10 megohms and holds its setting
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p and fine for Summer work, as the loop brings in
arrangement, particularly the matching of L4 with the loop inductance.

almost indefinitely. The more the plunger
is screwed in the lower the resistance. But
do not unscrew the plunger so far that jt
comes out. This you would not do, any-
how, for when you get past 6 or 7
megohms the signal begins to fade, and
you naturally turn back to a lower resist-
ance. There is never any occasion in a
detector tube to use the full 10 megohms.

Reason for Two Bypass Condensers

The two bypass condensers C3 and C4
are used to avoid the danger of short-
circuiting the B battery and causing the
tubes to blow out. The conventional man-
ner of including a bypass condenser is
to place it across the primary of the first
audio-transformer, but it is better to con-
nect the condenser from the end of the
plate coil (tickler) to A minus, and thus
bypass all the batteries as well, to keep
the RF currents out of them, so far as
possible. But this method causes the
condenser, if only one is used, to be the
only separation between B plus and A
minus, so that if the sole condenser is
shorted your tubes may be destroyed.
The extra condenser therefore is in the
nature of insurance, since both scarcely
would be short-circuited at the same time.
The condensers used were Sangamo, C4
being .002 and C3 .001.

Reason for Using R5

The resistance RS is about 100,000 ohms
and is of great service in the interest of
purity of tone, especially if a transformer
of high ratio is used, or any other that
produces very high amplification, which
includes some of the best transformers on
the market. If two transformers of dif-
ferent ratios are used the higher ratio
should be in the first stage, to reduce the
tendency to overload the last audio tube.

Speaker Set Only

Notice that there is only one jack, a
single-circuit variety, so that the speaker
tips may be plugged in. No provision is
made or tapping the detector tube, be-
cause the custom seems to be growing to
enjoy speaker reception only on multi-
tube sets. Those desiring earphone option
may put a double-circuit jack in the de-
tector stage.

The switch or switches should be of the
toggle variety, rather than the push-pull
type, since the pushing and pulling tends
to jar the panel unless the friction is ex-
ceedingly smooth. The new Cutler-Ham-
mer toggle switches were used.

[This concludes Part T of the article on
how to budld the 2-control Diamond of the
dir. Part II, the conclusion, will be pub-
lished next week, issue of May 30].




6

RADIO WORLD

May 23, 1925

The Function of

By Lewis Winner
Radio Engineer

O F THE three electrical quantities in
-~ the radio circuit there is one which
the wireless telephone depends upon
wholly and that is inductance. In the days
of the Marconi coherer and the large
spark transmitter we had quite a few sets
employing capacity coupling. This was
not due to the fact that capacity was
thought to be better than inductance but
because the inductance patent rights,
which were held by Marconi, were un-
obtainable, so American inventors set out
to find a substitute, which was capacity.
But as soon as the patent ran out, all
went back to the inductive tuner. The
trouble with most capacity tuners was
that they had too many controls, were too
big, and not efficient. I do not wish to
impress upon you that capacity is not a
help in the set, but inductance stands out
in prominence.

Aspects of Inductance

Any electrical circuit or conductor
which has the property of storing up
energy in electromagnetic form is known
as having inductance. However we have
various results from a circuit containing
inductance, such as self-induction and
mutual induction. Self-induction is that
remarkable feature which results from the
rise and the fall of a large magnetic field
of force around a circuit or coil, through
which a current is flowing. When we in-
duce an electromotive force in one of the
coils, through which current is traveling
and changing at a definite rate per second,
provided it is not greater than unity, we
have what is known as mutual induction.
For instance, we have self-induction in
the wire itself, but we have mutual induc-
tion when we have two or more wires,
that is the current is induced from one
wire to the other wire.

Values Considered

The various forms of inductance are of
no theoretical value unless we have some
method of calculating them. The unit
that we use is known as the henry. The
henry is too large a value to use in radio
receivers or transmitters, except where a
great number of turns exists in coils,
having lots of iron. Therefore we use the
microhenry, the milli-henry or the centi-
meter. Any circuit or coil' built so that
the change of magnetic flux, which is
produced by a current which changes at
the rate of one ampere per second, in turn
producing an electromotive force of one
volt is known as having an inductance of
one henry,

In direct current circuits, the effect of
self-induction is only known when the
current is turned off and on, but in an
alternating current circuit the effect is
always noticeable. Regardless of con-
ductor there is always present self-induc-
tion. This of course is dependent upon
the area and the shape of the wire, viz.,
wires which are coiled have a much
greater self-induction than a straight piece
of wire. In an alternating current circuit
when inductance is present the current
lags behind the voltage (Fig. 1). 'This is
the opposite to the capacity effect.

The Alpha Angle

Fig. 2 shows a lagging current also, but
on a diagrammatical scheme. Both the
voltage and the current are rotating about
the center in a clockwise direction. The
angle between these two points, which is
known as “alpha,” remains constant. This

Concentrated
Inductance

FIG 5—A type of tuning coil (low loss). This is
a concentrated form of inductance. Spaced wind-

ings like these should be put on all tuning coils
and great results will be obtained.

Cover
Inductance

Inductance:
FIG. 4~Where inductance (distributed) is present
in a continuously variable air condenser. Note
the arrows between the plates indicating that
even the material (aluminum) contains inductance.
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FIG. 1—Above diagram shows a lagging current,
I (amperage) lagging behind E (voltage). Note
the difference in time.

angle is called the power factor angle and
a definite trigonometric function known
as the cosine of the angle is called the
power factor which in turn is expressed
in percentage. This separation of the
currént and the potential, which is pro-
ducing the angle “alpha,” is called “phase
displacement” or time displacement. Since
capacity and inductance have effects op-
posite in character, and if there is a state
of equilibrium between the capacity and
inductance, no phase displacement takes
place. The current and the voltage are
then in phase. Fig. 3.

Where Inductance is Used

We have inductance present in every
electrical circuit, viz.,, in the motor, in the
generator, in the spark coils, in the various
meters (galvanometers, ammeters, volt-
meters, radio-frequency meters, milli-
ammeters, thermo-couple ammeters, watt-
meters, inducto-meters, wavemeters, resis-
tance meters, audibility meters, decre-
meters, vacuum tube testing meters, etc.)
in the variable condenser, in the trans-
formers, in the antenna, in the ground,
in the counterpoise, in the thermionic
tube, in the jacks, in the coils, in the
lightning arrestors, in the rheostats, etc.,
etc. One can imaginé what a large part
inductance plays.

Inductance

We had distributed and concentrated
in capacity and we have the same prin-
ciple applying to inductance, where con-
centrated inductance appears in the coil
and distributed inductance appears in the
condenser or in the internal part of the
tube, etc.

Inductance Stands Out

I shall attempt to show you wherein
the receiver inductance stands out. The
wavelengths that a set can receive are
determined mostly by inductance, say
90%. Of course a variable condenser
shunted across any of the coils may raise
or lower the wavelength, but what I mean
is that the actual wavelength of the set
is determined by the different constants
of the coils.

We start with the open oscillating cir-
cuit, which contains the aerial, primary
of coil and ground. All these elements
are made up of inductance, except the
small capacities between the turns of wire
and between the antenna and ground.
The current is induced from the primary
of the coil to the secondary or the closed
oscillation circuit, which comprises, the
tickler (if regenerative) tube, phones and
batteries.

All these elements have inductance
present in them and are very important
determining features of the receiver.

You have noticed that often bell wire
or soft stranded No. 18 wire is recom-
mended for wiring the set internally, in-
stead of bus bar, as bus bar increases the
capacity, i. e., wavelength, of the coils
and, therefore, you find that you cannot
receive lower wavelengths.

The tuner employed in the radio re-
ceiver should be wound on forms con-
taining the least amount of resistance.
The less resistance in the wire, too, the
better of flow of current and consequently
the louder the signals, with also greater
selectivity. The larger the wire the bet-
ter the current will flow, up to a certain
point where other vices set in. When
putting up the antenna, use No. 14 hand-
drawn copper wire, being sure to kecep
the surfaces of the wire bright, since the
radio frequency currents travel on the
surface of the wire. The ground wire
and the lead-in 'should be No. 14 copper
wire, but covered with heavy insulation
to prevent any stray currents being in-

(Concluded on page 26)
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PRIVATE MARTIN HEL! MAN, receiving radio
messages from Mitchel Field, N. Y., that aided
the anti-craft forces to repel the attack of the
airplanes of Fort Totten, N. Y. in a war game.
The set used is a portable transmitter and
receiver, having a great range when sending.

(Kadel & Herbert)
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A DX Transmitter

AMATUER NIGHT

A Department for the “Hams”

By C. H. West

HERE are many amateurs and ex-

perimenters of radio who would like
to own a radio telephone transmitter that
would be heard at distance points.

The main setback seems to be in the
construction of the transmitter and not so
much inability to procure an amateur
transmitting license. o

Those who  contemplate building an
efficient radio phone transmitter at a low
cost may follow Fig. 1. It is known as
the Colpitt’s Circuit, with the Heising
system of modulation. .

The tuning inductance L contains 50
turns of No. 18 annunciator wire, wound
on a 4” diameter tubing, with a tap taken
every second turn. The tuning condenser
preferably is .0005 mfd. The grid confienser
has a capacity of .0005 mfd. The radio-fre-
quency choke coil, Ry, is made by Wl_ndmg
300 turns of No. 30 SCC wire on a 2” diame-
ter tubing. The modulation transformer, T,
is a bell ringing transformer, which can
be bought of an electrical dealer for about
$2.50. The transformer was primarily
designed to operate door bells from a
110 volt A.C. house current source, but
somehow or other it is one of the best
modulation transformers that can be
found, for low power consumption. It
can be overloaded to a great extent with
no distortion of voice. This transformer
has a great many turns of wire in the
secondary. Owing usually to the great
amount of voltage it usually has to step
down, and chokes out all squeals of the
carrier wave, which allows a very clear
modulated note to be emitted.

Stations within 100 miles have heard
me and have reported signals very clear
and QSA.

About 250 volts are used on the plate
of tube, the source of supply being a
string of B batteries.

The UV 202 tube (5 watt. GE type)
should be employed.

The antenna should be around 45 feet
in length and composed of 4 wires. The
ground may be a counterpoise or the
water pipe of the house. The call of my
station is 2CSM and can be heard on 175
meters. Those who listen in to me will
be convinced as to the clear modulation
of this transmitter.

The Weekly Rebus

No.25

W HAT does this Rebus represemt P
Send amswer to Rebus Editor,
gwm Worin, 1493 Broadway, New York
ity.
The names of those sending the solution
will be published.
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Simple to Make
Easy to Work
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CIRCUIT DIAGRAM of the S-watt transmitter,

FREE NAME PLATE

RADIO WORLDS

DIAMOND

: OF THE AR
A Gem, AJewel and AJoy”
1925 SPRING MODEL

A BEAUTIFUL colored nameplate to

put on the panel of the Diamond
of the Air will be furnished free to all
Send in your request to Name Plate

‘Editor, Rabio WorLp, 1493 Broadway, New

York, N. Y. The following are among
the new applicants:

A. A. Misek, Clarkson, Nebr,
NSamuel Cerrinia, 143 ‘E. Maine St., Paterson,

LT

Joseph A. Zlamary, Jr., 8012 Astoria Ave.,
N. Woodside, L. I, N. ¥, ~

Hubert B. Love, 118 North Beaton, Corsicana,

Texas.

William Jerick, 113 St

Y. C.
G. D. Poole, Gatun, Canal Zone, Panama, (Box

Anns Ave,, Bronx,

117).
G. Kasawas, 719% E. Maine St., Taneaville, O.
B. Kalisher, Toledo, O.
Mr. Wm. dross, 252 E. 156th St., Cleveland, O.
E. N. Keiter, 829 N. Maine St., Orville, O.
L. E. Jones, R.F.D,, No. 1, Box 248, Tucson,

Ariz,
WA C. Boness, 1688 Corcoran Drive, Kenosha,
is.

Clsa(rence Slack, 747—17th St., Niagara Falls,

Owen T. Brisoe, New London, Mo.

Jerry G. Albanes, 67 Whittlesey Ave.,, Went
Orange, N. J.

Therlow Harper, Berrien Springs, Mich.,, (Box

G. Sassman, 11 E. Russel St., Philadelphia, Pa.
Raymond Garcia, 300 W. 17th St.,, N. Y. C.
W Bladon, Kmdcrslcy, Sask., Canada, (Box

204).
Ralph Pigh, Warren, Ind.
S. lelargolis 15006 Ridpath Ave., Cleveland, O.
James D. Boyd, 796 East 218th St., New York,

F. H. Bolhmer, 143 E. —th St,, Chillicothe, O.
LJ’os Heard, Jr., 645 Lucilla Drive, Baton Rouge,
a.

Dr. R. C. Ruggieri, 253 Maine St., Norfolk, Va.
King’s Echophone Shop, 1639 East Anaheim St.,

All in Chicago Share
Air with Another

Station
E VERY Chicago broadcasting

station is now sharing its wave-
length with another station located
in or near Chicago. The last local
station to be placed on a part-time
basis was WBCN, which is now
dividing the 266-Meter band with
WENR,

As a result of the new arrange-
ment WBCN is now doing two
hours’ less broadcasting on Tues-
day and Thursday evenings, a half
hour less on Friday and three hours
less on Saturday. To compensate
partly for this reduction a half hour
has been added on Wednesday and
Sunday nights.

Long Beach, Cal.
J'au;)csCL. Frazier, 515 E. St., S. E., Washing-

ton, D. C,
NJuS][:an J. Schafer, 930 Madison St., Brooklyn,

‘W. F. Barlow, 616 Ontario St., Fult N. Y.
A W, Strcte,,98 N. Hague Ave,, ggumbus, 0.
Mglarencc W. Voss, 2001 N. 15th St., St. Louis,

Myron Adams, Box 46, Schenectad N. v,
Ernest Lindman, 128 High St., B)r'icish, Conn.
MJ'. h.E. Coyne, 31 E. Pittman Ave., Battle Creck,

ic
Albert H. Ahlers, 2/ No. Clin . -

roaposrt M. 8 , Clinton St., Pough
ohn Horsan, Berlin, N. D.
van Alm, Box 275, Oakland, Cal,

mKeatmg and Ross, Woods Theatre, Chicago,

Miss Virginia E, Stover, 700 Prospect Ave.
Clcvcllcatgi, e = ’

ac ; Heide, 1661 Decatur St., Brook] Y,
& dward-T F. Wilcox, 46 MinnehaharooAv};?, gﬂ¥-
side, N. 7. )

F. L. De Marco, 65 East Third St., Atl
E. W, Simmons, 141 Central Ave,’ pontd, G2

cisco, Cal, ran
}clﬁniey KI!Ieinsmith, %alaska, Wis,
arles ag, apl d,
Pli;la%elpﬁiaf ag D plewood,  Germantown,
- E. Hulet, 1000 Dewey Ave., Baker Ore.
E. W. Pool, Box 23, Mount Calm, Texay
Thomas G. Keller, 368 13th Age LO2%

Ave., L. I Cityg

i’hifip J. Durnin, 1062 Trinity Ave Bro: N. Y
A. H, Burke, 20 Cott St. Xt SRR
Bert MacKcn,zie, 1143 acgrcay tA, Quper, Mase,

Ernest Otto, 125 Speedwayve" Detroit, Mich,

g Ave., Irvington.
N_AY{TCd Wilson, 1308 W, 59th St., New Yorlk,




8 RADIO WORLD

May 23, 1925

A Reflex for Volume

AFT 2
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FIG. 1—A receiver employing three tubes, which are daing the work of four tubes. When one first
looks at this diagram it locks like an awful hard thing to follow. But after close attention to the coils,
it looks like & “cinch.” L1, the primary, has 45 turns of No. 22 DCC, wound on a 3/ form. L2, the
tickler coil, has 30 turns of No. 22 DCC, wound on a 2%/ form 21%” high, the two coupled inductively.
L3, which is mounted on back of C4 (a .0005 mfd. variable condenser) contains 35 turns of No. 22|
DCC wound on a 3” diameter form. LA4L5 is the radio-frequency trarsformer, wound on a 3/ form,
with 22 DCC, L4 having 10 turns and L5 (34” space left) having 45 turns. Cl is a .081 mfd. fixed con-
denser. C3 is a .002 mfd. fixed condenser. C2 is a variable condenser of .0003 mfd. capacity. C5 is the
regular .00025 mfd. grid condenser. C6 is a .6005 mfd. variable condenser. AFTI is a high ratio trans-
former. UVZ201A’s are used throughout the set. The chief drawback of this set is the fact that there
are four controls. Note the way of obtaining regeneration through the medium of inversed coupling.

) NPT

ey
frm——

B+45-90 |

FIG. 3, an efficient 3-tube regencrative receiver, which has made many s distance record. L1 is wound

on a 37 tubing with 22 DCC, 26 turns being employed, L2, the plate coil, is wound on the same

tubing 147 away from L1 and has 30 turns of No. 22 DCC. L4, also plate, coil which is variable is a

variometer rotor, the other variometer part (stator) going to grid and CI1. All windings in same direc-

tion. CIC2 are .0005 mfd. variable condensers. C3 is the grid condenser, with 2-megohm grid leak, A

UV200 is used for the detector with 16% to 22Y% volts om the plate of the tube. If UV201A’s are used
for the amplifiers 45 to 90 volts are put on their plates. C4 is .001.

THIS pancl arrangement is all right. Efficiency comes before symmetry.

Yes, This Works

EVEN baby’s bottle can be used in a radio set
and to advantage. Take some No. 22 or 24 DCC
wire and wind 10 turns nearer top of bottle, leave
3%” and wind 56 turns more. Lo and behold, we
now have an efficient radio-frequency transformer
of the low-loss type! The coupling can be varied
by simply putting the secondary nearer or fur-
ther away from the primary. This is made easy
by the fact that the glass is slippery and offers
no resistance as does a bakelite or rubber form.

[ Fic 2
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A 3-CIRCUIT single-tube receiver, with a' wave-
meter placed in inductive relation to the ground.
How to construct all types of wavemeters will be
.descnbz?d in the Vacation Number, June 6. There
is nothing new about this set except that the
antenna cgil has a switch by which the aerial
may be disconnected, so that you calibrate the
exact wavelength that your set can receive, with-
out the antenna (which is pure inductance) in-

higher than
to.

stead of making the wavelength
really the coil will tune

-
, ‘
|
|
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A Powertul 3-Tube Reflex

GREAT volume and 1,200 miles on speaker wero the

transformers. The variable condensers are .0005

i es no step-up transformer, this being .
audio stage uses P-up b i rea b, G oo,

By H. E. Wright

HE usual type of 3-tube reflex cir-
T cuit consists of one stage of straight
radio-frequency, one stage of radio and
one of audio-frequency reflexed, crystal
detector, and one stage of straight audio-
frequency. In some instances however,
two of the tubes, and sometimes even three
are reflexed, but this procedure makes
the circuit very difficult to construct and,
as a rule, it does not give the amplifica-
tion which might be expected.

The circuit given herewith is somewhat
different but it is undoubtedly a most
efficient 3-tube set, both as regards
volume and the ability to get DX.

The oscillatory high-frequency current
from the antenna passes first through the
first tube where it is amplified at radio
frequency, then through the second tube,
where it is further amplified at radio-
frequency. After being rectified by the
<rystal detector, the signal, which is now
of an audible frequency, passes back into
the first' tube where it is amplified at
audio-frequency. There also seems to be
a slight amount of regeneration present
in this tube which accounts for the dis-
tances from which this set will receive.
The second tube, being reflexed, then acts
as an audio-amplifier, while the last tube
is a stage of straight audio-frequency.

More Volume From Large Tubes

As there is no step-up transformer in-
<luded in the grid circuit of the first tube,
‘the audio-frequency amplification obtained
irom this tube depends solely on the
amplification factor of the tube used. The
targe tubes give proportionally greater
wvolume than the smaller ones. However,
if dry cells are to be used, very excellent
results are obtainable by the use of the
199 type. I used these tubes in the ex-
perimental set.

T used the De Forest crystal.

The potentiometer PI has a resistance
of 400 ohms and is used to prevent oscil-
fation of the second tube when very strong
signals are being tuned in. This method
of stabilization does not distort nor does
it materially reduce the volume, as would
be the case if the grid potential was
<hanged.

How to Wind the Coils

All the coils are wound on spider-web
forms having an inside diameter of 2.
L1L2, L3L4, 1516 are radio-frequency

R —————

{%llglj_lié%mllll

673 V.

results obtained by H. E. Wright from this 3-tube reflex.

Li1L2, 1304 and L5L§ are radio-frequency

crmally 23 plates. Tw o stages of RF, crystal detector and three audio st%ges are used. The first

, n
replaced by C4.

The socond tube is reflexed for the second audio stage,
ometer spider-web colls are used.

e third tube Iz a free

FIG. 2, the assembly plan of Wright’s 3-Tube Reflex,

transformers of two coils each, placed side
by side with the windings running in the
same direction. The secondaries L2, L4,
L6 each have fifty turns of 24 DCC. The
primaries are wound with number 24
DSC, L1 having 12 turns, L3 18 turns, and
L3 32 turns. Do not use double cotton
covered wire for the primaries as they
would then be of a larger size, and the
additional capacitative coupling between
the two coils would probably be sufficient
to cause oscillation of either or both of
the first two tubes. No. 22 wire will do
nicely.

Wiring Directions

1 Connect one F post on each of the
e three sockets together and continue
the wire to the A plus. Connect the
movable arms of both rheostats together
then continue the wire to the A minus.
Connect the other two F posts on the
first two sockets together and continue
the wire to the other terminal of the
rheostat R1. Run a wire from the other
terminal of R2 to the remaining F post
on the third socket. The filament circuits
are now complete.
2 “The antenna post is connected to the
s beginning of the L1 winding. The
end goes to the ground.
3 The beginning of 1.2 goes to one
« terminal of the condenser CI then
to one side of the fixed condenser C4,
then to the cup side of the crystal detec-
tor. The other side of C4 goes to the A
minus. The end of 12 goes to the other
terminal of CI, then to the G post of the

first socket. The beginning of L4 con-
nects to one terminal of the second con-
denser C2, then to the G post of the first
audio-transformer. The F post of this
transformer goes to the A minus. A
00025 fixed condenser is connected across
the G and A posts. The end of L4 goes
to the other terminal of C2, then to the
G post of the second socket. The begin-
ning of coil L6 goes to one side of con-
denser C3, then to the A minus. The end
of 16 goes to the other terminal of C3
and is continued to the catwhisker side
of the crystal detector. The G post of the
third socket goes to the G of the second
audio transformer. The F post of the
transformer goes to the movable arm of
the potentiometer. One of the other ter-
minals of the potentiometer goes to the
minus.

4 The P post of the first socket goes
e to the beginning of the coil 1.3. The
end of the L3 goes to the P post of the
first audio-transformer. The B post of
this transformer goes to the B plus. Con-
nect a .002 fixed condenser across the P
and B posts. The P post of the second
socket goes to the beginning of the coil

The end of this coil goes to the out-
side spring of the first jack. The inside
spring adjacent to this Spring goes to the
P post of the second audio-transformer.
The other inside spring goes to the B
post of this transformer. The other out-
side spring of this jack is connected to
one of the springs of the second jack and
the wire is continued to the B plus. The

(Concluded on page 24)
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A Simple 1-Tube DX Set
for the Novice to Build

FIG. 1, circuit of the tuned plate regenerative
set. The coil terminals are designated by letters,
so that the novice will be sure to get the polari-
tigs right. The grid coil CD is connected in re-
verse fashion to the usual (incorrect) method.

By Percy Warren

E ALL know that a set which is

built of expensive materials works
very well and is recommended by all ex~
perts, but suppose
that we haven’t the
money to purchase
the best new parts?
By that I do not
mean that we mustn’t
use materials efficient
electrically and still
expect to get very
good results. What
I mean is that we can
build our own coil
at a very small cost
and still obtain effic-
iency.

Of all the sets that give distance and
volume there is not one that excels the
simple regenerative type. There are many
types of regenerative sets, the single cir-
cuit, the double circuit and finally the
triple circuit. There was even a 4-circuit
set, with several controls. Of all four
types there is no one more popular than
the 3-circuit tuner. This circuit deserves
its popularity because it is selective and
voluminous,

‘The set that I am going to describe is
of the 3-circuit variety and is a world-
beater for volume and distance, even
though the inexperienced person can build
it.

Construction of the Coil

The first thing that you want to do
before you build this set is to read every
piece of data that refers to the success-
ful operation of the receiver. You have
probably read the information already.
After doing this we are all set to build
the coil, which is very simple, but with
which a great deal of care should be
taken.

Procure a form about 4” in length, 3”
in diameter. We will wind the grid coil
first, starting about %4” from one end of
the form. Before doing this, better drill
two holes about 3/16” in diameter and
about ¥%” away from each other for
anchorage. Put bindery posts here and
mark one G and one F4-, Now drill two
holes exactly as the ones drilled on the
other end of the form. Put two bindery
posts here and mark posts P and B+.
On this same side about 2” away drill
two more ‘holes of the same dimensions
as the four others. The beginning of the
grid coil winding goes to a post marked
G and lettered as D on the diagram (Fig.

FI1G. 2 gtop), showing how the winding of the
coil i1s begun. Any kind of form, cardboard
included, may be used. AB {is the aperiodic
primary (see Fig. 1 also), EF is the plate coil,
purposely shown incorrectly (Fig. 3, lower photo)
to accentuate a common mistake, Note that E,
which goes to plate, adjoins B, which goecs to
ground. Thus there is = of potentials, E
being high, and B low. This causes losses. See

ig. 1 for correct counections, In Fig. 3 note
that C, which goes to .?‘E is next to A (aerial),
another Flaz.h of poten . From left to right
the terminals should read D,C, B, A E F. In
other words, just reverse the merial and ground

connections,

1). Continue winding 50 turns of No. 22
single cotton covered wire and put the
end of the coil to the post marked A+,
Leave 34" and put the beginning of this
new winding to the post marked GR. (B
in Fig. 1). Continue winding until ten
turns have been completed, connecting
the end to the post marked A+, (C in
Flg.. l)_. Leave ¥%” now and place the
begmn_mg of the wire to the post marked
P (E in Fig. 1). Continue winding until
35 turns have been made, connecting the
end of the wire to the last post which is
marked B-+-. (F in Fig. 1). Make sure
that all the windings are in the same direc-
tion and that all the posts are designated.

Panel Instructions

Lay aside the coil and take the panel.
There are two controls on the front, be-
sides the rheostat, which should be of the
6 ohm. type for WDI11 or 12 tube. The
panel is 7x10” and is of hard rubber which
is more efficient for radio than the beauti-
ful-looking bakelite panel. Drill a hole
for the variable condenser, 2 5/6” away
from the end and 3%4” from the top of
the panel. The templates for the con-
densers are in the cartons. The con-
densers is the only article which costs any
“real money.”

The dials are 3” in diameter. The same
dimensions apply to the other variable
condenser when drilling the holes. For

the rheostat drill 1¥4” from the bottom
and 4” from the ends. The other dimen-
sions are given with the rheostat. That
is all the drilling that goes on the front
of the panel, except the baseboard holes,
which are determined by the size of the
board that you have ‘(usually an inch
thick board about 6” in length, and having
about three holes evenly spaced, 3 1/3”
'space). On the board mount the coil be-
tween the two condensers. Don’t squeeze
it 1in.
Assembly Directions

At the extreme end of the board place
the terminal strip (the strip which con-
sists of the battery binding posts and
the antenna and ground posts). Directly
in back of the coil put the socket. If you
deem a jack too expensive a pair of
binding posts may be put on the terminal
strip or on the panel and the tips of the
phones put there.

The other materials include C4, .001
mid., fixed condenser; C3, .00025 mfd.
fixed; R2, two or three megohm grid
leak.

Wiring Directions

Now for the wiring of the set. Connect
the post marked A in Fig. 1 and on coil
to the antenna and the post marked GR
to the ground. The F4 (C in diagram)
goes to the positive post of the socket
and to the plus post of the A battery,
which is connected to B—. The terminal
marked G on coil goes to one side of the
grid condenser and to the grid leak. The
other end of the grid condenser goes to
the grid post of the socket, The terminal
marked P (in diagram E) goes to the
plate post of the socket, The last terminal
marked B+ (in diagram F) goes to one
end of the .001 condenser, whose other
end goes to the B4. Across the terminals
of both the plate and the grid coils con-
nect two .0005 variable condensers, making
sure that the rotary plates of the grid
cail go to the A+ and the rotary plates
of the condenser which is shunted across
th? plate coil to the B+ side of the plate
coil. All this wiring should be done with
No.,18 bell wire or rubber-covered tele-
phone wire. Avoid bus bar. That com-
pletes the wiring of the set.

Aerial Advice

Your antenna should be of at least 75
feet in length, well soldered, and your
lead-in should be put about one foot
away from the wall, well-insulated. Your
ground should be as short as possible and
should consist of No. 14 rubber-covered
wire. The antenna wire should be No. 14
hard-drawn copper wire.

The aerial should be at least 20 feet
above the level of the ground and at
least 10 feet above the level of the roof.
But if you have a tin roof, place the
antenna as high as 25 feet, but which
must be done in order to get away from
the good grounding qualities of the tin.

Trouble Hints

If you are getting noisy reception first
push up the prongs of your tube socket,
clean the terminals at the end of the
tube with sandpaper and test your B
battery with a pair of phones. If, when
you put the phones across the battery,

you hear a lot of rushing noise you can

be sure that the battery is no good. Test
your by-pass condenser, which is the con-
denser having a capacity of .001 mfd, as
this is often shorted.

e

N
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FIG. 4 (top) shows a view, looking down on the

receiver from the top. Note that the coil is
mounted with axis parallel with the length of the
panel. Fig. 5 is a view from the right side, with
rheostat and grid condenser in foreground. Fig. 6
(bottom) shows the jacl, socket bottom and
bettoms view fn gepernl. (Hayden Studios.)

i . - =

= b it

FIG. 7, a resistance coupled AF amplifier that may
be connected to the set at home for excellent
quality speaker operation. K This is the Daven umit.
Fig. 8 shows an adjustable speaker unit, with
horn, the plug being inserted in a jack connected
to the last audio tube’s cutput. Fig. 9 shows
front view of setup, with speaker in operation
from the set’s jack, rewired for audio output.

By Herbert E. Hayden
PART 11.
T

HE Baby Portable, a 1-tube regener-
ative set the main features of which
are compactness and fine performance, is
very simple to com- =
plete. In the first 4
part of this article,
published last week,
issue of May 16, data
were given on the
coils and parts. The
diameter of the
Bruno No. 99 coil,
used for this set, is
215", A 3" diameter
form may be used,
but the other affords
even greater com-
pactness and with-
out sacrifice of efficiency.

The accompanying photos show how
the set is assembled and completed. For
home wuse an audio-amplifer may be
hooked up externally, as shown in Fig.
7, where a 3-stage resistance-coupled
amplifier unit is employed.

If loud-speaker operation is desired,
any horn may be used, or a cone type
speaker. ‘A handy horn of small size is

HERBERT E.
HAYDEN

FIG. 10 is the front view of the pamel in cabinet.

The phones may be carried between the paned and

the doors (Fig. 11). Leads to coil and condenser
are kept short (Fig. 12).

shown in Fig. 9 in front of the set.
has a Mozart adjustable unit in it.

A neat-looking job indeed is the finished
product, shown in Fig. 10. The earphones
may be carried in the case itself, being
snugly fitted between the doors and the
panel. A pair of Towers Scientific
phones is shown so situated in Fig. 11.
The rear view of the receiver is depicted
in Fig. 12,

This

Wiring Directions

The aerial is connected to one terminal
of the aperiodic primary and also to the
corresponding terminal of the secondary.
Thus if the coil is one where the two
windings adjoin, or where binding posts
of primary and secondary adjoin, make
the connection by putting a wire jumper
across. - The plan I followed, so as not to

(Concluded on page 26) -
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A COMPLETE 8-tube Super-Heterodyne compactly arranged in a 16x18” valise. The top picture
shows the inside rear view of the receiver, the eight 199 tubes being supported om a piece of

rubber panel.

The lower photo shows the fromt panel, with speaker built in.

The two dials control

variable condensers.

HOW a neutralizing condenser is mounted near

the radio-frequency transformer, so as to obtain

the shortest possible leads. Note how the trans-

former is mounted at an angle (about 57.3) so that

the proper oscillation constant of the wvacuum

tube is obtained, e.g., the point where the tube
will not spill over,

THE BLUEBIRD REFLEX 2-tube earphone
marvel by Capt. Peter V ’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD., 1493 Broad-
way, New York City

PUT a porcelain lead-in insulator at an angle

pointing toward ground, so that water won’t get

inside your house or provide a leakage path for
the radio waves. (Kade! & Herbert).

eterodyne

xR

HERE we¢ have the wrong and caiiecl smanner
to correct i

w which

+ by-pass condenser The L3

top photo shuws the iead of the plate post of an ‘t
audio-frequency transformer going through 4 by- 8
1

pass condenser to the
wrong.

positive post, which is
Connect to A~ (bottom photo)
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FIG. 1, a variable condenser with an insu]apon
end piece. This introduces a dielectric medium
in the electro-static field of the condenser and
contributes forms of resistance and absorphqn
losses. Fig.. 2, A pair of pliers may be used in
removing the insulation end plate from the vari-
able condenser, if nuts hold the end plate to the
metal plates of the condenser. Otheriwise a
screwdriver serves the purpose. In this stripped
condition the condenser has no means for panel
mounting.

FIG. 3, two holes are drilled outside the triangle,

so that mounting screws may be inserted, to

enable panel mounting. Since the triangle is to

be cut away, the old mounting holes will dis-
appear.

RO o e T

FiG 4, the two mew mounting holes are shown,
marked A and B. Also note that the hole through
which the rotor shaft of the condenser extends
is not to be disturbed. Using one of the former
mounting holes as a starting point, insert a frot
saw and start cutting in the directionm of one
line of the triangle. If the blade is mot thin
enough, use a drill to make the hole large enough
for tnsertion of the blade, as of a hacksaw. When
the triangle is removed in this manner the skeletorn
end-piece is replaced on the condenser and the
nstrument is mounted on the panel, in which
new mounting holes must be drilled.

R TR R SIS HTET

3 .l, .:

B Plus Should Connect

to Jack Frame

CORRECT the spring (A) of a jack to plate,
the right-angle or frame (B) to B battery.

FIG 6, showing another method of cutting away
dielectric_end piece, preferable in remeodeling con-
densers that lend themselves more readily to this
method. Here one original mounting hole is re-
tained and a new one drilled, the one above the C
in the photo. Fig. 7 shows the insulation cut
according to the pattern. The three holes for
affixing the end piece to the metal plates are

retained.

FIG. 8, the completed job. The skeleton end
plate has been remounted. Note the panel mount-
ing screws on the center arm. The three other
holes are occupied by the screws which extend
through the three corners of the stator. The nuts
hold the skeleton frame in place. They should
be tightened carefully so that the votor plates
will l?e equi-distant f‘;om the stator plates, thus
avolding possibility of the one touching the other.

" HOFW }'{'OFBUII.Ds Ad NEUTRALIZED LOOP,
y Fran reer, 15¢ f M
RADIO WORLD, en - A

Dielectric Losses

Y

IN ‘USING a twist drill, if the drill will not
make a wide enough hole (top photo) then use
a reamer, as shown in lower photo. (Hayden
Studios).

AS TO THE FULL PAGE ADVER-
TISEMENT OF THE MODERN
RADIO TUBE MFG. CO.

O N PAGE 38 of our April 4 issue there
appeared a full page advertisement of
the Modern Radio Tube Manufacturing
Co., 57-59 Branford St, Newark, N. J.
Mr. Porrell, who gave us this advertise-
ment, had been advertising in our columns
for some months, always giving our read-
ers satisfactory results.

It develops that in using a new address,
some disagreement arose between Mr.
Porrell and his associates, as to who was
entitled to open the mail, and the Post
Office decided to hold up all of this mait
pending a settlement. For this reason
there has been a delay in filling these
orders. In order to protect our readers
as far as possible, we have made an in-
vestigation, and have discovered that
either the mail will be released and the
orders filled, or the Post Office will re-
turn the full remittances to those who
sent them in answer to the advertise-
ment.

TIN FOIL A SOLDER SUBSTITUTE

WHEN putting up your antenna, in

bad weather, a piece of tin foil wrap-

ped around the lead-in connection and

covered over with some tape is a good
substitute for the troublesome solder,
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QUESTION and Answer Department conducted
by RADIO WORLD for its Readers by its Staff
of Experts. Address Letters to The Radio University,
RADIO WORLD, 1493 Broadway, New York City.
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FIG. 144, a 2-tube reflex, employing aw Acme radio-frequency transformer, and two General Radio or any other ar.an.darf:! make audio frequency' trans-
formers. L1 andel..z are both around on a 3/ tubing. Use No. 22 DCC., L1, 10 turns, L2, 60. One-half inch separation between the two windingsa,
L3 has 15 turns, L4 has 60 twrms, 34’ between two. Use No. 22 DCC. C. is a fixed crystal detector. 674 volts are employed on plates of tubes. PS

FIG. 145—A picture diagram of two dials which are i&cnﬁ(:ally designed as
to the numbers on them and the direction of turning. At first glance, both
look different, e.g., the ome at the right looks like an anti-clockwise dial,
but by simply studying the diagram it can be seen that by simply turning
it either from ¢ to 100 (left to right) the same direction must be utilized.
A dial which reads from left to right 0-100, (clockwise) is turned in an anti-
clockwise movement, e.g., you turn from 0-100 from right to left. The direc-
tion of turning is the controlling factor and it is always opposite to the

direction of reading.

WOULD you please give me a diagram of a
%\itu_lx)'e reflex?—C. B. Barkrs, Long Island City,

See Fig. 144
® %k %k

I HAVE heard a great deal about clockwise and
anti-clockwise and I am confused just as to what
they mean. Would you please explain same?~—
D. B. Larkins, N, Y.

See Fig. 145.

* % %

I WOULD like to know what is meant by
shunting a variable condenser across a coil—
H. L. Carlmoton, St. Louis, Mo.

Fig. 146 shows diagram which illustrates the
word “shunted.”

* & %k

I WOULD like to know what devices are em-
ployed with the wavemeter and for what purpose
may the wavemeter be employed. How would
you calibrate a receiving set? What is the use
of a buzzer in the wavemeter? (2)—Why is it
necessary to measure the natural wavelength of
the aerial circuit when tuning the transmitter to
a_ given wavelength? (3)—What is the purpose
of the hot wire ammeter in the aerial circuit?—
Frank Jolly, Jr., Ogdensburg, N. Y

(1) A complete article on wavemeters, including
pictures and diagrams on how to make one, will

is a fixed RFT.

,0005 Mfd.
variable
Condenser

be run in the Fourth Annual Vacation Number.
June 6. (2) So that the combined inductance
of the antenna system (aerial, ground, lead-in,
and inductance coil) will not be over thF fixed
wavelength when tuned in resonance with the
sccondary, where more inductance and capacity
are present and if too close a degree pf coupling
is present, the inductance and capacity present
will add to the wavelength and go above th'e
wavelength assigned by the govemment..Thxs
only applies, however, when your antenna is ex-
ceedingly long, as otherwise you take individual
wavelength readings of the antenna circuit and
the secondary circuit, then combine the two,
that is, couple them up and take readings again
comparing these with the separate readings taken
before. This is a very complicated affair. (3) A
hot wire ammeter has many functions in the
radio transmitter. It indicates when the highest
amount of current has been put in the antenna.
When you have adjusted the frequency of the
secondary circuit by a wavemeter to a certain
wavelength, resonance may be obtained in the
antenna circuit by placing an ammeter in antenna,
and coupling the oscillation transformer until the
needle offers a sharp deflection, at which point
resonance is indicated. It also gives the marine
radio operator a gauging ability, that is, he can
see how much current is required to send certain
distances (the farther away, naturally the more
the current needed) and thereby adjust his set

FIG. 146—A coil shunted by a variable condenser. A question mark over
the coil shows that a coil which is fixed and can be tuned by a variable
condenser, must have an inductance sufficient to be effective with the con-
denser in shunt to tune the broadcast band. For .0005 mfd. condenser use
43 turns of No. 22 SCC wire for .00035 use 56 turns; diameter of tubing 31%”.

to transmit only enough energy to cover a certain
distance. Of course, this is a rough unmathe-
matical method. There are many physical ob-
stacles, but it is of a practical use. Amateurs,
please note that you cannot tell how far you
are sending by simply reading your meter because
your wave might be distorted, distracted or
absorbed, just the night you are thinking you
have a sent a great distance, because your an-
tenna meter probably x;eags 4 or 5 amperes.
»

WHAT 1S a galvanometer?—N. J. Plaerson,

New Brunswick, Canada.

galvanometer is 2 meter which will measure
0000001 of an ampere or more. This same meter
can be made to measure volts by putting lots of
wire around iron core; to measure amperes by
putting on a couple of turns of coarse wire. The
galvanometer has only about 2 or 3 turns of
Number 14 wire.

* e »

I BUILT the set as described by Byrt C. Cald-
well in the Dec. 6 issue and find if difficult to
log stations, that is, a station might one night
come in very clear and loud and the next night
the same station is received distorted and with
very low volume.—Geo. B, Hostetter, Box 325,
Freewater, Oregon.
.Test your B batteries and see if they have their
right voltage, because if they are low or short
internally, the voltage will rise and decrease,
thereby causing the current in the plate to
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FIG. 148—Another squealer of the single-circuit type. Note that the plate
is coupled through condenser A to antenna. This set Is not as bad an
offender as the other on account of indirect coupling method employed. This
set delivers a large amount of volume. The variometer has 56 turns on the
stator and 72 turns on the rotor, all windings being made up of No. 24 DCC

FIG. 147—A diagram of 2 single circuit single tube regenerative set. L1 and  wire. A UVZ00 tube is used here, with about 18 to 224 volts on the plate,

L2 are wound on a 3" tubing. L1 10 turns, L2 60 turns, 1%’ between two
windings. This set oscillates beautifully and is a terrible interference maker.
C3 is .601 mfds. CI is .00035 (usually 17 plates).

fluctuate and render poor ‘signals. Also your A
battery may have to be charged. When you
leave the A battery alone for a night, there is
a return of energy, which in return gives the
filament the property of emitting a large amount
of electrons. Also your antenna might be leak-
ing, that is, the insulators may have poor in-
sulating properties. Another thing to think about
is your neighbor. He may be hooking on your
antenna some nights, or may be listening in on
some nights on his regenerative set, which may
be emitting feeble signals (the squeals and squawks
you hear so many times).
* % B
.-WOULD you please explain what is meant
by the single circuit “squealers” that I hear so
much about?—P. B. Laxitor, North Hampton,
Mass.
Figs. 147 and 148 show two circuit diagrams
which illustrate your point.
* s »

WHAT chemicals are needed to put in the cells

a 6-volt A battery for the filament. A 6-ohm rheostat is used to control
the ‘emission of electrons from the filament. The mid-tap is taken off the
center of the stator coil.

ture? (2) Could a variable condenser be sub-
stituted for a variocoupler by using a fixed coil
and shunting it with the condenser? (3) Which
is the better, the diamond-weave or the basket-
weave radio-frequency transformer? (4) Could
I wrap a piece of tin foil around one of these
coils and ground it so as to e¢liminate .any. stray
capacity that may exist around the coil 7—Albert
C. Leitch, Rouston, Louisiana,

(1) Yes, a license would be necessary to com-
mercial manufacture. At present it is said
no more licenses are being issued by the patent
owners. (2) Yes, great success may be had with
this method. (3) The diamond-weave is the bet-
ter. (4) Yes, provided the coil is not wrapped
around too tightly, that is, the tin foil must not
touch the wire and make an internal short. This
is a very excellent idea, and should be practiced
a great deal. The loss in volume is very small.

* B

IS THE 2-tube DX set as described by Herman
Bernard a very good set and is it possible to
add on a step of audio-frequency amplification?—

: Ouil
L
LALB

-

FIG. 149—A. single-tube, non-regenerative re-

ceiver. This receiver is exactly the same as a

crystal set, except that there is more stability and

bit more volume. This is the least amount of

materials that can be employed in a tube set.
The tubing is 37 diameter.

K. W. Simpson, R.F.D.,, No. 10, Box 90, Char-
lotte, Mich.
It is a great set and has proven to be very

popular with the fans who have received a large
amount of distance and volume. A step of audio
frequency may easily be added in the regular
way.
PR

I WOULD like to see a diagram using a 1-
tube set, using only a coil and variable condenser,
I realize that a set of this type cannot be selective
;{.dyis only experimental.—J. Cohen, Jamaica,

Fig. 149 shows the diagram. i

WHY does not my set, a Nerutro_dyne, receive
distant stations, which was promised it would
when I bought it?—N. M. Bermen, Atlantic City,
N. J.

A guarantee on how far a set can receive is

AN INDUCTIVELY coupled ecrystal receiver.

potentiometer and battery for giving the crystal go

strength. This receiver is the m

of a_ storage B battery?—O. W. Hanks, 298
Broadway, N. Y. C. i

Sulphuric acid, The specific gravity should be
carefully measured, not be too concentrated, be-
cause the plates will be injured. Plain distilled
water (not tapped sink water, as this contains
metallic substances). Add the acid to the water
and not the other way around. These substances
should be mixed in a stone vessel and not in a
metal container. Now put the diluted solution
in the glass jar about }4” above the plates and
see that the solution never falls below. If, how-
cver, it docs add pure distilled water to it. All
this material may be purchased at a storage
battery service station. The acid should be about
80% and the water 20;%,.

* 8

HOW DO you find the frequency of a station
when KIOU have the number of meters?—M.
Rose, N. Y. C.

To find the frequency when you have the
number of meters, divide the number of meters
into 300,000,000, viz., 360 meters equals 833,333
cycles; 600 meters cquals 500,000 cycles (500 kilo-
cycles). .

. .

SHOULD THE O’Rourke 4-tube DX 3-control
get, published March 21, be licensed under the
Armstrong Regencrative patents for manufac-

not safe, because there are too many physical
and mechanical obstacles, such as location, good
grounding qualities, steel buildings, nature of
building in which set ig installed, place where
the set is put, dead spots above the roof of the

A carborundum crystal is hooked up with a  house in which the set is installed, kind of
od rectifying qualities. Wind 15 turns of No. 20SCC
*and on a 3-inch tubing for L1, leave cne-half inch and wind 60 turns more. Cl and C2 are .0005 mfd.
C3 has a capacity of .001 mfd. A 200- to 400-chm potentiometer is used to increase or decrease the
voltage which is being fed into the crystal. Use a pair of phones having a resistance of 2,000 to
3,000 ohms. A pretty long antenna is used for thi i

antenna employed, its height, how long it is,
the kind of insulators used, the type of lead-in,
the type of ground -used, whether it is soldered
to the water pipe or iiust hooked on, whether
the gragnd goes directly to a water system or
to a plain earth ground which is never kept wet,

Join RADIO WORLD’S University Club

and we will enter your name on our subscription and University lsts by special numbes,

Put this number on the outside of your eanvelope addressed to RADIO WORLD (not

the enclosed roturn envelope) and also put it in your queries and the questions will be
answered the same day as received.

And Get Free Question and Answer Service for the Coming 52 Weeks,
RADIO WORLD, 1493 Broadway, New York City:

Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also consider
this an applieation to-join RADIO WORLD'S University Club, which gives me free
information in youwr Radio University Department for the coming year, and a nmmbes

indicating my membership,

Name .....

Street .......... e nreaaes
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Set Aids Babe Ruth Recover

GEORGE HERMAN (BABE) RUTH listening in on a 5-tube radio set, installed b ardent i
and which helped “Babe” recover, so that he might be able to put ﬂ:\a,“’?sank:es” yba:jl:-nr int:na ma(}ml.r:;‘
stride. (Foto Topics.)

z a-...imv'!a(/r 8
'|1_l"_""i“’!_m\ . o i a

A. M. TROGNER, of the Naval Research Laboratory, operating the short-wave transmitter (40-85
meters) which he designed. is set is to be installed im about thirteen of the Naval Districts
throughout the United States. (Harris & Ewing)

A =

CAPTAIN RI.CHARD H. RANGER (at right), inventor of the radio transmitting devices, looking over
the transmitting and receiving apparatus for radioing photos. Alfred E. Loenig, at left, an expert in
the sending of radio photos, did the recent transmitting of photos from Honolulu. (Fotograms.)

Photos Fly F
to New Yo
of Ether

TWO of the Photos sent by radio from Hmzov},ul
i

War Game Photos

T THE request of the War Depar
Ament the Radio Corporation 1
America transmitted photos nearly all tk
way by radio, of the war tactics in th
Pacific. The ultimate reception point wé
New York City. The photos were suc
cessfully sent over 112 miles of wire an
5,024 miles of air. They were sent frot
Honolulu.

Will be Military Factor

Maj. Gen. Charles P. Summerall sai
that the picture-transmitting machin
would become a military factor of th
first order.

“The marvelous demonstration of wire
lessing photographs from Honolulu by th
Radio Corporation of America,” he sai¢
“opens up an entirely new field for mily
tary communications. By means of t’h}f
development absolute secrecy will resul
in materially assisting our military ./
manders. By slightly altering the positio:
of the carriage receiving the picture o
message, a garbled mass of dots ang
dashes is broadcast, which would be totall;
unintelligible to persons without the code

“Maps showing in detail either our posi’
tions or enemy positions can be sent ant
received in twenty minutes. These maps
while intelligible to our authorities, woulc
by a slight shift of the receiving dials b¢
so twisted and distorted that they woul¢
bear no relation to any geographical for
mation. Coast line or gun positions woulg
be shifted to impossible points, and insteag
of lines would appear as scattered dots ang
dashes.

“The possibilities of this experiment’
which General Harbord has arranged a,
the request of the War Department, are
beyond anything yet conceived in signal
communications.” !

Photos That Were Radioed ;]'

Among the pictures transmitted werel

photographs of Major Gen. John L. Hines,

)

]
b
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pm Honolulu
k on Wings
rlmd Wire

;eﬁi Major-General Lewis; right W. F. S. Hawk.
Vorld.)

fadioed 5,136 Miles

'U. S. A, and Rear Admiral Robert E.
.. Coontz, U. S. N,, the umpires in the war
/ games; Major Wilson of Honolulu, Gov-
ernor Wallace R. Farrington of Hawaii,
three war game scenes, troops at mess, a
ibig gun in action and the flagship Seattle
of the fleet attacking Hawaii.
i The picture-transmitter is a portable
apparatus developed by Captain R. H.
‘Ranger, the inventor of the process.
The process of sending a picture started
lat Honolulu with folding the developed
film into a cylinder and adjusting it on
the transmitter. The film was then
started revolving under a powerful needle
of light. The black detail of the picture
stopped the light and the white part let
the light through. With varying intensity
the light passed through the film and fell
upon a photo-electric cell, which trans-
formed the light into electrical impulses
50 controlled that they preserved the pat-
ern of the picture.

Action in 20 Minutes

It took the transmitting machine just

about twenty minutes to transform the
details of each photograph into electrical
mpulses. After being relayed by wire
and radio, the electrical impulses repro-
fluced the detail on films in the Broad
street office of the Radio Corporation of
America. Within a very small fraction of
1 second after the last detail of the pic-
ure had been picked up by the transmit-
ting machine at Honolulu, it was regis-
ered again by the recording apparatuss in
New York.
i Each signal went through a long series
»f transformations before it became a part
f the picture in the office of the Radio
—orporation in New York City. FEach
ignal existed twice in thé form of light,
hree times in the form of electrical cur-
‘ent running over wire and twice as radio
paves.

Realistic Kisses Advocated

HOW a kiss usually is broadcast. We at the receiving end hear it and may think it iz done as below,
and some advocate the realistic manner. Miss Mildred MacLeod and Donald Duff of “Wild Birds,”
are seep in photo. Mr. Duff is demonstrating a radio kiss before the microphone. (Foto topics.)

DR. A. HOYT TAYLOR, Superintendent at the
Bellevue Naval Research Lab., operating a power-
short-wave transmitter. (Harris & Ewing)

£ B s g

DEVOTEES OF REALISM insist that even be-
fore the microphone the kiss in o broadcast play
should be real, as on the stage (shown above).
Costumes, too, are advocated. (Foto Topics).

KNOX McILWAIN, of the Moore School of Elec-

s trical Engineering of Pennsylvania University,
LISTENING-IN after a “sail” with a model yacht. operating a speclally designed Super-Heterodyne
e boy is seen operating a three-tube regenerative in the radio school’s survey car. Radio waves
portable receiver. (Underwood & Underwood.) are studied. (Wide World)

"




RADIO WORLD

May 29, 1725

‘THE KEY TO THE AIR

Abbreviations: E. S. T. Eastern Standard
Time; C. S. T., Central Standard Time; M. 5. 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 % S. T, C. S. T, etc.);
then consult the table below. Add to or subtract,
as directed from the time as given onm 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:

If you And want a

arein station in  Subtract Add
E. S, T. C.S.T. 1 hr.
E.S.T. M.S. T. 2 hrs.
E.S.'T. P.S. T, 3 hrs.
C.8. T. EeiSeT, 1 hr.
C.S. T. M. S. T. 1 hr.
C.S. T. P8 T, 2 hrs.
M. S. T. E. S. T. 2 hrs.
M. S. T. €. S.. T, 1 hr.
M. S. T. P. S, T. 1 hr.
P.S. T. E.S.T. 3 hrs,
P.S.T. C: S:\T. 2 hrs.
P.S.T. D.S. T 1 hr.

If you are under Daylight Saving Time, and
the station you wax' is under that time, tos, or
if boﬁh ‘;sre under Standard Time, the above table

old.

If you are under Daylight Savmg Time, and
the station operates under Standard Time, add
one hour to the table result.

If the station uses Daylight Saving Time, and
you are under Standard Time, subtract one hour
from the table result.

Friday

WAAM, Newa.rk N. J, 283 (E. 8. T,, D. 8.
—11 A. M. to 12.

WAHG, R:chmond Hill, N. Y., 316 (E.. S. T.,
D, S.)— 12t0105PM o 12 P.

WAMD, Minneapolis, an 243.8 (C S. T.)—
12 to 1 P. M.; 10 to 12,

P“ﬁsBM Chxca.go, ., 226 (C. S. T.)—8 to 10

‘WBBR, New York City, 2726 (E. S. T., D. 8.)
—8 P, M. to 10.

WBZMSpringﬁeld Mass., 333.1 (E. S. T., D. S.)
—6 P to

WCCO, St. Paul and Minneapolis, Mion., 416.4
(C. 5. T)=5:30 A. M. to 12 M.; 1:30 to 4; 5:30
to 10.

WCAE, thtsburgh, Pa., 4613 (E. S. T, D. S.)
—1230t0130P M.; 4:30 to 5:30; 630t011

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)—
330t07P M.; 8 to 10; 11:45 to 1 A. M.

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

WEAQ, Obhio State University, 293.9 (E. S. T.)
—8 P. M. to 10. : .

WEEI Boston, Mass., 476 (E, 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., 286 (C. S. T.)—
9 P, M. to 11,

WFAA, Dallas, Texas, 475.9 (C. S. T.)—10:30
AMt01130 1230PMt0 ; 2:30 to 6; 6:45
to 7; 8:30 to 9:30,

WGBS New York Clt‘y 316 (E. S. T.,, D. S.)
—10 A, M, to 11; 1:30 Mto46to 1.

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

WGST Atlanta, Ga. 270 (C. S. T)—7 P. M.

WGY Schenectady, I‘f) 3’ 3795 (E. S. T)— _
1 :30.

P. M, to 2; 5:30 to
AD, Ml.lwaukee, Wl.s., 275 (C. S. T.)—"
A. M, to 11:30; 6 P. M. to 8.
WHAS, Louusvl.lle 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 5; 7 to 11; 12"to 12:30

. M,

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

WIP, Phﬂadelpbfa, l’a., 5082 (E. S. T, D. S.)
—7 A, to 8; 1 P. M. to 2; 3 tc 4:50; 6 to 8

wJY, New York City, 405 (E. S. T., D. S)—-
7:30 P. 1\1\3: toYl .ioc

ew Yorl ity, 455 (E. S. T., D. 8.)—
10 a Jr. to 11; 1 P, M: to 2; 4 fo 6; 7 to 10:30.

WLW, Cincimmu, 0., 423 (E. S. T.)—10:45
A, M. t01215 1:30 P. M. to 2:30.

WMCA, New York City, 341 (E. S. T., D. S.)
—3 P. . to 5; 6:30 to 7:30; 8:15 to 8:20; 9 to
10:15; 11 t(}vll 30Y =

WNY 'ew_York Ci 526 (E. S. T.,, D. S.
—3245 P M. 16 4:45; 6720 'to A0 i )

WOAW, Omaha, Neh., 525 {C. 8. T.)—12:30
Pwl\gctoDl 5:45 to 7 10; "9 10 11,

avenport, C. S. T.)—12;57
PMtoZ 3to3305 tolZ( s

WOR, Newa.rk N. J., 403 (E. S. T., D, S.)—
645AMt0745 2:30 P. M. to 4; 615to7

7PMﬂa.nthity,N J.,ZQSB(E.ST D. s)

to 8:30; 10 to
WQJ, Chicago, I, 448 (C S. T)—11 A. M.
.to4 7 to 8; 10 to 2 A. M.

to 12 M.; 3 P. M.

WRC, Washington, D. C., 469 (E. S. T.)—4:30
P. M. fo 5; 6:45 to 12.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)—6 A. M.
to 7; 9:45 to 12:20 P, M.' 1:30 to 3:20; 5:30 to 11.

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

PLI}DY Brookings, S. D., 2713 (M. S. T.)— 8
M
Angeles, Cal., 467 (P. S. T.)—5 P. M.

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

KFNF, Shenandoah, lowa, 266 (C. S. T.)—12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, 455 (P, S. T.)—12:30

KGO, Oakland, Cal, 361z (P. S. T.)—I11:10
A.Mtoll’M 1:30 to 3; 4 to 7.

GW, Portland, Oregon, 491.5 P. S. T.)—11:30
A, M. to 1:30" PraM s to 11,

KHJ, Leos Angeles, Cal, 4052 (P. S. T.)—7 A
M. t0715 12 M. to 3:30 P. M.; 5:30 to 11:30,

X, Hollywood Cal., 337 (P. S. T.)—11:30
A. M. to 12:30 P. M.; 1t02 4 to 5; 6:30 to 12.

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

KPO, San Francisco, Cal., 429 (P. S, T.)—7:30
AMtoS 10:30 to 12 M.; 1 P. M, to 2; 4:3
to 11,

KSD St. Louis, Mo., 545.1 (C. S. T.)—4 P, M.

to
KTHS Hot Springs, ArlL 374.8 (C. S. T.)—

12:30 P, M, to 1; 8:20 t
KYyw, Chlcago ., 536 (C. S. T, D. S)—
2:25 to 3:30;

6:30 A, 1\!1 to 7:30; 1055t01P M.;
6:02 to 7:20; 9 to 130A M.

CNRA, 'Vloncton, Canada, 313 (E. S. T.)—8:30
P. M. fo 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
Canada, 357 (E. S. T.)—6:30

CNRT, Toronto
P. M. to 11,
Saturday
WAAM, Newark, N. J., 263 (E S. T.)—7 P. M.

to 11,

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

WAMD, Minneapolis, Minn., 243.8 (C. S. T.)—
12M. to1 P. M.; 10 to 12.

WBBM, Clncago, I, 226 (C. S. T.)—8 P. M.
to 1 A. M.

WBBR, New York City, 272.6 (E. S. T., D. S.)
—8 P. M. to 9.

WBZ, Sprmgﬁeld Mass., 333.1 (E. 8. T., D. 8,
—I11 A. M. to 12:30 P. M., 7 to

WCAE, Pittsburgh, Pa. 461.3 (E S.'T., D. S.)
—10:45 A, M, to 12 M.; 37p, M. to 4; 6:30 to 7:30.

WCBD Zion, Ill., 3446 (C. s. T.)—8 P. M. to

WCCO St. Paul and Minneapolis, Minn., 416.4
(C. S. T)29:30 A. M. to 1230P M 2:30 to 5;
6 to 10,

WEAF, New Yark City, 492 (E. S. T., D. S.)—
645AMto745 PMtoS 6to 12.

476 (E. . T., D. S.)—

WEMC Be'rnen Sprmgs Mich., 286 (C. S. T.)
—11 A. . to 12:30 P. M.; 8:15 to 11.

WPFAA, Dallas, Texas, 475.9 (C. S. T.)—12:30
P. M tol; 6 to7; 830t0930 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.

WGR, Buffalo, N. Y., 319 (
12 M. t0]245P M.; 2:30 to 4:30; 730t08

WGY, Schenectady, N. Y., 3795 (E.. S. T)—7:30
P. M. to 10.

WHAD, Milwaukee, Wis 275 (C. s. T.)—11
A,M.t01130 6P 5 8.

WHAS, ville, Ky., 3998 (C. 8. T)—+4
P. M. to 5; 7:30 to 9.

WHN, New York C)ty, 360 (E. 8. T., D. S.)—
215P M. to 5; 7:30 to 1

HO, Des Momes, lowa 526 (C. S. T.)—11

ATHL o 20 P 4 to 5:30; 7:30 to 8:30.

WIP, Ph.i.ladelph.la, 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.

WY, ‘New York City, 05 (E. S. T, D. S)—
2:30 P. M. to 5; 8 t. to 10:3

WLW Cincmnau, 0., 4223 (E. S. T.)—9:30

A. M. to 12:30 P, M.;!\;:so to 10.

WMAK, Lockport, . Y, 2655 (E. S. T.)—

10:25 A. M. to 12:30 P. M.

PWMMC Memphis, Tenn., 499.7 (E. S. T.)—7:30
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. tolA_M
WNYC, New York Cit'y, 526 (E. S. T., D. S.)—

1 P. M, to3; 7 to 1L
WOAW, Omaha Neb 526 (C S. T)—9 A, M.

to 11; 2:15 P. M. to4 $ o 11.

OC Davenport, Iowa., 484 (C. S. T.)—12:57

P. M. to 2; 5:45 to 7:10; 9 to 12,
wWOoo, Phﬂadelplua, Pa., $08.2 (E. 8. T., D. S.)

—11 A. M, to 1 P. M.; 4:40 to 5; 1055t01102
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;

8 to 11,

. %VPI\CA‘:’ Atla.utic City, N. J., 269.8 (C. S. T.)—
waQJ, Chlcago L, 448 (C. S. T.)—11 A. M.

tolzlcuw hul-\nd, to 43 7::03 10 to 3 A. M.
WR ashingt 5 469 (E. S. T.

to S:KOJPD?} 6: 4§4°§h . ¢ )—4:30
WwW troit, 3527 (E. S. T.)—11 A.

toKIgSOPgV.[ b2t0h3 l7>20f:$) :3 ) M.

KA, Pittsburg a., 309 E. S. T.)—.

A M 1o 12:30 P M.; 1:30 to 6:($0 10

, Los Angeles, Cal, 467 (P, S. T.)—5 P, M.

11
KFKX, Hastings, Neb., 2883 (C. S. T.)—12:
P. M. to 1:30; 9:0 to 12:30. ¢ 1230

to

KFNF, Shenandoah, Iowa, 266 (C. S. T.)—12:15
P. M, to 1:15; 3 t04 6:30 to 10:30.

KFOA, Seatﬂe, Wa:.h 455 (P. S. T.)—Silent.

KGO, ‘Oakland, Cal., 3612 (P. S. T)—I1 A. M.
to 12:30 P. M.; 3:30 to 5:45; 7:30 to 9.

KGW, Portland, Oregon, 491.5 (P. S. T.)—11:3¢
A, M. to 1:30 P. M.; 6 to 7; 10 to 11,

KHJ, Los Angeles, "Cal, 108.2 (E. S. T., D. S.)—
7 A, M to 7:30; 10 to 130 P. M.; 2:30 to 3:30;
5:30 to 2 A, M.

KNX, Hkowood.MCal., 337 (P. S. T.)—1 P. M.
to 2; 6:30 to 2 A

KOA Denver, Colo., 322.4 (M. S. T.)—11:30 A. M.
to 1 P. M.; 7 to 10.

8 KPO, San Francisco, Cal, 429 (P. S. T.)—8
A. M. to 12 M.; 2 P. M. to 3; 6 to 10.

KSD, st. Lou_ls Mo., 545.1 (C S. T.)—7 P, M.
to 8:30,

KTHS, Hot Springs, Ark., 3748 (C. S. T.)—
12:30 P. M. to 1; 8:30 to 1030

KYW, Chicago, Il., 536 (C. S. T., D, S.)—11
AMtolZSOPM.;4t057 0

CKAC, Montreal, Canada, 411 (E. S. T.)—4:

5:30.
PngRéo Ottawa, Ontario, Canada, 435 (E. S. T.)
—. . M. to 10.
;’3\9}(}? Havana,’Cuba, 400 (E. S. T.)—8:30 P.

M. to 11:30.
Sunday
WBBM, Clucago, 1., 226 (c. S. T.—4 P. M.
to 6; 8 to 1

wB BR, New York City, 2726 (E. S. T., D. S.)
—10 A, M. to 12 M., 9 P. M. to 1L

WCCO, St. Paul and Minneapolis, Minn., 416.4
(C. s. T.)—ll A. M. to 12:30 P. M.; 4:10 to 5:10;
7:20 to 10.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)—
4 P. M. to 5:30.

WEAF, New York City, 492 (E. S. T., D. S.)—
3 P. M. t05720t0105

WGR, Buffalo, N. Y., 319 (E. S. T., D. S)—
3P, M. to 4; 7:15 to 8

WGBS New York Clty, 316 (E. S. T., D. S.)—
3:30 P. M. to 4:30; 9:30 to 10:30.

WwGY, Schenectady, N. Y., 3795 (E. S. T.)—
9:30 A. M. to 12:30 P. M.; 2:35 to 3:45; 6:30
to 10:30.

WHAD Milwaukee, Wis., 275 (C. S. T.)—2 P.
M. to

WHN New York City, 360 (E. S. T., D. S.)— _

1 P. M. to 1:30; 3 to 6; 10 to 12,

WIP, Phﬂadelphiz, Pa., 508.2 (E. S. T., D. S.)
—10:45 A. M. to 12:30 P. M.; 3:30 to 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 1l

WPG, Atlantic City, N. J,, 299.8 (C. 8. T., D. S.)
—3:15 P. M. 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.

KFNF, Shenandoah, lowa, 266 (C. S. T.)—10:45
A. M. to 12:30 P. M.; 2:30 to 4:30; 6:30 to 10.

KGW, Portland, Oregon, 491.5 (P. S. T.)—10:30
A, M. to 12:30 P. M.; 6 to 9.

, Los Angeles, Cal., 4052 (E. S. T., D. S.)

~10 A. M. to 12:30 P. M.; 6 to 9.

KTHS, Hot Springs, Ark, 374.8 (C. S. T.)—
1 A. f to 12:30 P, M.; 2:30 to 3:40; 8:40 to 11.

Monday

WAAM, Newark, N. J 263 (E. S. T., D. S.)
—11 A, M. to 12 M.; 7 P. M. to 11,
WAHG, Richmond H:.ll N. Y., 316 (E. S. T.
D. S)—12 M. to 1:05 P. M.; 8toZAM

. To—

WA.MD Minneapolis, Mlnm, 243.8 (C.
10 P. M. to 12.
“;BBM Chlcago, I, 226 (C. S. T)—6 P. M.
WBBRI, New York City, 2726 (E. S. T., D. S.)
WBZ, sprmg'ﬁeld Mass., 333.1 (E. S. T., D. S.)
—6 P. M. to 11
WCAE, Plttsburgh Pa,, 461.3 (E. S. T., D. S.)—

12:30 P. M, to 1:30; 4:30 to 5:30; 6:30 to 12,
WCBD Zjon, Il., 3446 (C. S. T.)—8 P. M.

WCCO St. Paul and aneapohs, Minn., 416.4
(C. s. T)—930 A, M. to 12 M,; 1:30 P. M. to
S WDAE, ¥

Kansas City, Kansas, 365.6 (C. S. T.)—
3:30 B. M. to 75 8 to 10; 11345 to b A G1 " )

WEAF, New York Clty, 492 (E. S. T., D. C.)—
6:45 A, ]M to 7:45; 4 P, M. to 5; 6t01130

WEEIMBoston, Ma.ss 476 (E. S. T., D. S)—
6&/1}\40 BtoB' SSP . to 4; 530t010

15)
. {;”? " tc‘rﬂle'm‘ prings, chh., 286 (C. S. T.)—
AA, Dallas, Texas, 475.9 (C. 8. T.)—10:30
A M. to 11:30; 12:30 D ; 63 6:
t6 7; 830 to i M. to 1; 2:30 to 6; 6:45

WGBS New York City, 316 (E. S, T, D.
—10 A M. to 11; 1:30 P. M. to 3:10; 6 t077030. >

WGR, Buffalo, N, Y, 319 (E. S, T., D. S)—
12 M, t01230P M.; 2:30 to 4:30; 7:30 to 11.

WOGST Atlanta, Ga 270 (C. S T)—9 P. M.

WGY, Schenectady, N.
PWBI%AS 2 5130 to p:a, Y7 3195 (E. S. T)—1
llwaukeé, Wi
Aw“ﬁmfs" Lo 6u1P b e, (© S T
> R
Moo 5 730 tg 0. KV 398 (C. 5. T)— P,

WHN, New Y.
2:15 P M. o 5 °gk30C‘*Y' 360 (E. S. T., D. S.)—

WHO, Des Moines, Tows,
P fo 1:30; 7:30 10 97 11715 1p b, o TDTI2HS

WIP, Phxladelphx P
—7 A.M. to 8; 1 ;’M&gosgfé g: S. T, D. s.)

WJZ, New York Ci , 455
i P'W (E. s T., D. S.)—

10 A M, t
6%% 7t010u M. to 25 4 t0 3:30; 6 to

KRC, Cincinnati
Lto 10, ¢ Cincinnati, 0., 326 (E. S. T.)—3 p, .

t
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|
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' 10:45;

WOAW, Omaha,
| | M. to 1:30; 545t01030

+ A, M, to 7:30;

645 A. M. to 7:45; 2:30 P.

i 127;
!r

|
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WLW, Cincinnati 4223 (E. S. T.)—10:45
A. M. to 12:15 P, M.; 130t0230 3 to 5; 6 to 10.
WMAK, N. Y. 2655 (E. S. T)—
8 P. M. to 12,
', WNYC, New Yorl City, 56 (E. S. T., D. S)
—3:15 P. M. to 4:15; 6:20 to
b P Neb., 5256 (C. S. T.)—12:30 P.

wocC, Davenpo‘rt, lowa, 484 (C. S. T.)—12:57
. M. to 2; 3 to 3:30; 5:45 to 6,

WwOoo, Philadelphia, fa., 508.2 (E. 8. T., D. S.)—
WOR, New-ark., N

40 to 6; 7:30 to 11
J., 40i (F._ISS. 'Il'i, 3l(I)) S)—
M. to 7:45; 2:30 to 6:15 to
6?}?{1’% Atlantic Cxty N. J,, 299.8 (E. S. T., D. S.)

—7 P. M to 11,
wQJ, Chlcago, IIL., 448 (C. S. T)—11 A, M:
2 3 P. M. t0
tO\N}RC Washmgton, D C., 49 (E. S. T.)—1 P.
M. to 2; 4t

308 (E. S. T)—6 A. M.
2:30 to 3:20; 5:30 to 10.

KDKA Plttsburgh ]};{Ia
348.6 (P. S. T.)

to 7; 9:45 to 12:15 P.
OKFAII‘Z’ SI&ate Cgollege of Wash.,
—7:30 . to 9.

KFl, Los Angeles, Cal., 467 ‘(P S. T)—5 P. M.

toKlll-‘KX Hastings, Neb., 2883 (C. S. T.)—12:30
P.M.tolSO 515to615 930(01230
KFNF, Shenandoah Iowa, 266 (C. S. T.)—I12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

Seattle, Wash., 455 (P S. TJ)—I12:45

KMOA 1:30; 4 to 5:15; 6to
to o 0.
PKGO Oakland, Cal., 361.2 (P. S. T.)—9 A. 3
o 10:30; 113}2 MM "to 1 P. M.; 1:30 to 6; 6:4
to 7; 8 to 1

GW Portland, Oregon, 491.5 (P. S. T.)—11:30
A, M to 1:30; 5 to 8

Angeles, Cal, 4052 (P. S. T)—7

Los
A. M to715 12°M. to 1:30 P. M.; 5:30 to 10.
KNX, Hollywood,
to 1 P. M.; 4 to 5; 6:30 to 12,

KOB, St i College of New Mexico, 348.6 (M.
s. T)—ll aSeA M. to 12:30 P. M.; 7:30 to 8:30;

! 9:55 to 10:10,
Oo San Francisco, Cal., 428 (P. S. T.)—10:30
AMtolZM 1PMtoZ'230to330 4:30

o 10.
KSD St. Louis, Mo., 545.1 (C. S. T.)—7:30 P.

M. to
374.8 (C. 8. T.)—

KTHS "Hot Springs, Ark.,
12:30 P, M. to 1; 8:30 to 10.
KYW, Chicago, IlL, 53 (C. S. T., D. S.)—6:30
10:58 to 1 P, M.; 2:15 to 3:30;
6:02 to 7.

Tuesday

WAAM, Newark, N. J, 263(E S. T., D. S.)—
llAMtoIZM 7PM 11,

WAHG, Richmond Hill, N, Y., 316 (E. 8. T,
D. S.)—12 P. M. to 1:05 A. M,

W. D, Minneapolis, Minn., 2438 (C. S. T)—
12 M. to 1 P. M,; 10 to 12.

12BBM Chlcago, I, 226 (C. S. T) 8 P. M
to

WBZ, Springfield, Mass., 333.1 (E. S. T., D. 8.)
—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 1l

WCCO, St. Paul and Minneapolis, Minn., 4164
(C. S. T.)—9:30 A. M. to 12 M.; 1:30 P. M.
4; 5:30 to 10.

WDAF Kansas City, Kansas, 3656 (C. S. T.)
—3:30 P, M. to 7; 1145(01A.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.
WEEI, Boston, Mass.,, 476 (E. S. T.,, D, S.)—
1P M. to 2; 6:30 to 10;

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

to 11:30; P M,
6:45 to 7; 830t0930 11 to 12,
WGBS, New York City 316 (E. S. T., D, S)—
10 A. M. to 11; 1:30 P, M. to 3; 6 to 130.
WGR, u.ffalo,N Y., 319 (E S. T.,, D. S.)—
11 A M. to 12:45 B. M.; 7:30 to 11,
WQGY, Schenectady, N. Y., 3795 (E. 8, T.)—l11
PMt0230 5:20 to 7:30; 9 to 11:30,
WHAD, Milwaukee, W'Ls 2715 (C. S. T)—11
A. M. to 11:30 ; 6 P. M. to 8.
WHAS, Loulsvﬂ.le, Ky., 3998 (C. 8. T)—4 P.
MW%-‘I)NS N730§'o 9.
ew York City, 360 (E. S. T., D. S.)—
12:30 P. M. to 1; 2:15 to 3:15; 4 to 530 730)t0
WHOH :30 tONIIZ 30 A, M.
Des Moines, lowa, 526 (C. S. T.)—I2:15
PMt0130 730to9af1t01(2. )
WIP, Phl]ade]phxa, PL, 508.2 (E. S. T., D, S)
—zNA}YMNto SYIECD{I to 2; 3 to 4:50; 6 to
ew Yorl 5 408 E. S. —
7%;],-11; I‘l’@ toY1130 it ¢ T D- S)
, New York City, 455 (E.-S. T. D. S.)—
10 A. M. to 11; 1 P, .t022t067t011 )
to\)\qlz(RC Clncmnati., 0., 326 (E, S. T.)-8 P. M.

WLW, Cincinnad, 0., 4223 (E. S. T.J)—10:45

A .M, tolP M.; 1:30 to 2:30; 3 to 5; 6 to 11.
WNYC, New York City, 526 (E. S, T., D. S.
—%chAgde;:hs 650':2311 ¢ 0 125 E3)
Neb., 526 (C. S. T)—12:30 P.
M. to 1:30; 5:45 £ 11 ¢ T)-12:30 B
WwWocC, Davenport, To~ (C. S. T.)—12:57

ova, 484
PMtoZ 3 to 3:30; 5:45 to 10.
w00, Phlladelphla Pa., 508.2 (E. T, D. 8)
—11 A, M. to1 P. M.; 4:40 to §; 1055t01102
WOR, Newa rk ‘N.L, 405 (E. S. T., D. S.)—
M. to 4; 6:15 to 7:30.
WPGMAtIan;:llc Clty, N. J., 299.8 (E S. T, D. S)
3 to
wQJ, Chlcago, II., 448 (C. S. T.)—ll A, M, te
WRCsw e to 4 7Dtoc8 10 to 2 A, M,
as] mgturm, . 468 (E. S, T.
P. MKX) 5P30 lf45}1:0 0 ¢ 4 ®
itts! urg Pa., 308 (E. S.~"T.)—9:4
A. M. to 12 M.; 1:30 P, M. to 3:20; 5:30 t0)10:45.

[

Cal., 337 (P S. T)—12 M.‘

© 6:45 A, M. to 7:45;

KFI, Los Angeles, Cal, 467 (P. S. T.)—5 P. M.

to
FKX Hastings, Neb., 2883 (C. S. T.)—12:30
PMt0130 515to615 9:30 to 12:30.
KFOA, Seattle, Wash., 455 (P. S. T.)—12:30
PMtol304toSlS 6 to 11,
KGO, Oazkland, Cal, 3612 (P, S. T.)—11:30 A.
Mto 1P M; 130t03 4 to 6:45; 8 to 1 A, M.
GW, PorﬂandMOregon, 491.5 (P. S. T.)—11:30
A. M to 1:30 P, 5 to 11.
KHJ, Los Angelw, Cal,, 4052 (P. 8. T)—7 A.
M, to715 12 M. to330P M.; 5:30 to 11,
KNX, Hollywood, Cal., 337 (P. ’s. T.)—9 A.
to 10; PMtoZ 4t05 630t012
KPO an Francisco, Ca.l. 429 (P. 8. T.)—7 A.
M. to745 lOtolZM 1 P, M, to 2; 3:30 to 11.
KSD, St. Louis, Mo., 5451 (C. S. "T.)—6 P.

tOKTHS Hot Springs, ﬁ;)rl;o 3748 (C. S. T.)—
1; 8:30 to

121(30 W I\éhlfgigo, 1L, 536 (C. S. T, D. S.)—6:30
A. M, to730 10:30 to 1 P. M.; 215 to 4; 6:02
to 11:30,

RA, Moncton, New Brunswick, Canada, 313
(E. T.)—9:30 P. M. to 1I.
CNRR, Regina, Saskatchewan, Canada, 8 P. M.

10.

“ Wednesday

WAAM, Newark, N J., 263 (E. S. T, D. S.)—
11 A M to 12 7 P, M. to 11.
WAHG, R.lchmond Hill N Y., 316 (E. S. T,
D, S.)—12 M. to 1:05 P, ;8 to 12,

WAMD, Mmﬁeapolis, l\lllzmn., 243.8 (C. 8. T.)—
12 M. to 1 P 5 10t
WBBM, Chicago, 1., 226 (C. S. T.)—8 P. M.

10.
WBZ Spnngﬁeld Mass., 333.1 (E. S. T., D. 8.)
—6 P,

WCAE P\ttsbu.rgh Pa., 4613 (E. S. T, D. S.)
—1230P M, to 1:30; 4:30 to 5:30; 6:30 to 11
WCCO, St. Paul and aneapohs, Minn., 416.4
(CIST)—930AMt012M 1:30 to 4; 5:30
to 0
WDAF, Kansas City, Kansas, 3656 (C. S. T.)
—3:30 P. M. to 7; 8(0915 11:45 to 1 A, M,
WEAF, New York City, 492 (E. S. T.,, D. S.)—
11 to 12 M.; 4 P. M. to 5;
6 to 12.
WEAO, Ohio State University, 293.9 (E. S. T.)
WE:E;VI Boston
oston, Mass. 476 (E. S. T, D. S)—
sgéng{Btos’ssPMmcz 530 to J0L.
erri rings, M —
el R 1eln o s, lclL,ZBG(CS T.)
WFAA, Dallas, Texas, 4759 C. S. T)-=
Aw]\éBéo 11,1 2305 12:30 P. M, ( a 10 %
ew York City, 316 (E. S. T., D. —
lOAMtollPM,;lSOt\()46t07.S)
WGR, Buffalo, N. Y., 315 (E, 8. T, D. S.)—
12“]}\%;‘}05121145 P. 1‘;{[ 12\T30 to 4:30; 630 to 11.
chenecta Y., 37 N —_
5:30 f;D 'Mﬂ730?, 395 (C. s. T)
WH 'waukes, Wis.,, 275 (C. S. T.)—11 A.
I‘AI t]?/[llSO 4 P. M. to 5; 6 to 10; 1130)to 12:30

to“5,H7A§0 Lou.lsvﬂle, Ky., 393.8 (C. S. T.)—4 P. M.

N York City, 360 (E. S. T., D. S.)—

2: %ISVI-I; MDto !;,130 7: SOIto 11; 11:30 to 12:30 A. )M
es Moines, Iowa, ’525° (C. S. —12:

: PWI\{IP to 1:30; 6:30 to 12 M. ¢ T—zs

adelphia, Pa., 508 (E. S, T, D. —

7 A. M.toSlOﬁOtolllP(Mto 33))4'

6 to 8,
WIZ, New York City, 455 (E. S. T., D. S)—
10AM.tolllP.M.toZ 4t067t011)30

VKRS, Circinnati, Ohio, 3% (E. 8. T)—8 P,
. to 10,

WLW, Cincinnati, O., 4223 (E. S. T.)—10:4
A M.Tho 1215 P.UM. 1:30 to(Z :30; 3 t)o 5; é’
WNYC, New York City,
e uor ity, 526 (E. S. T.,, D. S.)

WOocC, Da.venport, Jowa, C. S. T)—
PMtoZ 3 to 3:30; 4to705(9t011) 12:57
WOR, Newark N J., 405 (E. S. T, D, S.)—
645AMto745 30 P. M. to 4; 6:15 to 12 M.
WQJ, Chicago, Il! 448 (C. S. T.)—]l A, M. to
12 M, 3‘;;51]M to4;D7 to 8 10 to 2 A, M.
ingt & 4-89 b —|
MKlgotho(EJ%nT U5 &6 =t 32
KA, Pittsburgh, Pa., 38 (E. S. T.)—6
tOK7F 9}_::55:0 12: }:5 llP M.; 2:. 30(to 3:20; )5 :30 AAtxo ];/‘1[
tate of
—730PMto°ege Wash,3486(.5 T.)
KFI Los Angeles, Cal., 467 (P. S. T)—5 P. M.

to

KFKX Hastings, Neb., 28383 (C. S. T —12:

PKl\lf_IN;_o éhso Sdihto 6: 15 9: 30(to 12: ) *
enan: Iowa, 266 (C. S. =
PMtOllS 3t04 6:30 to 1 0( T) 1245
KFOA, SaattIE, Wash 455 (P. S. T.—12:30
PK](\;/[OtoOikio dj g;ls 15 6 to 10.
an .y 3512 P. S. T)—11:30
MKtC?“} Il”orné[l n‘1‘1300t0 2:30; (gto 6:5) A
al Tegon, 4915 b —.
AKIKEI’[Jt%‘IS(LP M.; 5 to 10. 8% 0 W=D
03 Ples Cal., 405.2 S. T.)—7 A.
M. to 7:15: 12 M. to 1:30 P. M.; o 1
tolCZN}g tHollywood Cal., 337 (P S. T)—1 P. M.
o 12,

KOB State College of New Mexico, 348.6 (M.
S. T)11:55 A. M. to 12:30 P. M; > 8:30;
9;€Ptoo 1g = 7:30 to 8:30;

an Francisce, Cal,, 42¢ (P. S. T.—7

A. M. {0 8; 10:30 to 12 M.; 1 B. M. to(z 430to)11
. 150 b St Louis, Mo., 5451 (C. s. T.)—7 . M.
KTHS, Hot Springs, Ark., 374.8 (C. 8. T)—

8:30 P. M. to 10.

KYW Chicagoe, IN., 536 (C. S. T., D. S.)—
6:30 A. M. to 7:30; 16:55 to 1 P. M.; 2:15 to 4;
6:02 to 11:30.

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

to 11:30.
CNRO Ottalwa, Ontario, Canada, 435 (E. S. T.)—
t

7 P.
Thursday

WAAM, Newarly N, J, 263 (E. 8. T., D. S)—
1A M tol12 M,; M. to 11,
AHG, Richmond x-hn N. Yo 36 (E. S. T)—

W.
12 P. M, to

WAMB, olis, Minn., 243.8 (C. S. T)—
12 M. to 1 P. M.; 10 to 12 M.

WBBM, Chicage, 1L, 226 (C. S. T.)—8 P. M.

10.
WBZ Sprm.g{i;ld Mass., 333.1 (E. S. T., D. 8))

—6 P,
WCAE Pittsburgh, Pa., 461.3 (C. S. D. 8.)
—1230PMt0130 4:30 to 5:30; 630‘(011

WCBD, Zion, I, 344.6 (C. S. T.)—8 P. M.

to

{e]

WCCO, St. Paul and Minneapolis, Minn., 416.4
C. S. T)—9:30 A. M. to 12 M.; 1:30 P. M. to 4;

:30 to 10,

WEAF, New York City, 492 (E. S. T., D. 8)—
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 o 12

WEEI, Bos tm,Mass. 476 (E. S. T., D. S)—
6145 A. M t0 7:45; 1 P. M. to 2; 2:30 to 10,

WFAA, Dallas, Texas, 4759 (C. S. T.—10:30

A. M. to 11:30; 12 30 P, M. to 1; 2:30 to 6; 6:45
to 7; 830t0930 11 to1 A M.
WGBS New York City, 316 (E. S. T., D. S.)—
IOAMtoll 1:30 P, M. to 4; 6 to 7:30.
WGR, uffalo N. Y, 319 (E. S. T., D. 8.)—
A12M. to 12:45 P M.; 2 to 4; 7:30 to iR
WHAD, Mﬂwaukee, Wis,, 275 (C. S. T.)—11
A.Mt01130 6 P. M. to 7:15; 8:30 to 1l
W. y Louisvxlle, Ky., 3998 (C. S. T
P, M. to 5; 7:30 to 9.
WHN, New York City, 360 (E. S. T., D. S.)—
215PMtoS730toll 1130t01230AM
WHO, Des Moxnes, Iowa., 526 (C. S. T.)—7:30
P. M. to 9; 11 to 12 M.
wJY, New York City, 405 (E. S. T., D. S.)—
7:30 P M. to 11:30.
WIZ, New York Clty 455 (E. S. T., D. S.)—
10A.M.tollPM 1 to 2; 4 to 6; 7to 12 M.
WLW, Cincinnati, 0., 4223 (E. S. T.)—10:40
AMtolZlSPM 1:30 to 5; 6 to 8; 10 to 11.
WMAK, rt, N. Y., 2655 (E. S. T.)—
11 P M tol A

M.
WYNC, New York City, 526 (E. 8. T,, D. 8.)—
3:15 P. M. to 4:15; 6:50 o 1.
WOAW, Om Net.,, 526 (C. S. T.)—12:30
P. M. to 1:30; 5:45 to 1.
woc, Davenport ldwa, 484 (C. S. T)—lZ 57
to 3:30; 4 to 7:10; 8 to 9.
45 (E. S. T., D. S.)—

A M, toZ P. M.; 3
WOR, Newark, N. J.,

6:45 A, M. to745 2:30 P. M. to 4; 6415 to 7.
WPG, Atlantic Clty, N. J., 299.8 (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,, 469 (E. S. T.)—
1 P. M. to 2; 4 to 6:30.

KDKA, . Pittsburgh, Pa, 309 (E. S. T.)—
9:4510%3 M, to 12:15 P. M.; 2:30 to 3:20; 5:30
to 10:15,

KFAE, State Co].lege of Washington, 348.6 (P.
S. T. )—7 30 P, o 9.
KFI, Los Angeles, Cal,, 467 (P. S. T)—S P. M.

to 11,
KX, Hastings, Neb., 288.3 (C. S. T)—12 30
P. M. to 1:30; 5:15 to_6:15; 9:30 to 12:30.
KFNF, Shena.ndoah Iowa, 266 (C. S. T)—]Z 15

to 1:15 P, M.; 3 to 4; 6:30 to 10,
KFOA, Seattle, Wash 455 (P. S. T.)—12:30

P. M. to 1:30; 4 to 5:15; 6 to 7.
d, Cal.,, 3612 (P. S. T.)—11:30

130to3 4 to 6:45; 7:15 to 10.
KGW, Pmﬂand Oregon, 491.5 (P S. TJ)—
1130AMto]30PM 5 to 1l.

ancisco, Cal,, 42¢ (P, S. T.)—
. to 8; 10:30 to 12M.; 1 P. M. to 2; 3:30
KSD 95t Louis, Mea., 5951 (C. S. T.)—7:30 P.

M.
KTHS, Hot Sprnigs, Ark., 3748 (C. S. T.)—
8:30 P. M. 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
2:30; 6:02 to 11.

CNRC, Calgary, Canada, 430 (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, 3844 (C. S. T.)—
8 P. M. to 10.

THE _OFFICIAL LIST OF STATIONS
in the United States, Canzda, Cuba, etc. wtth
list of atatiom slogans, was publish e& in Ha
issue. Send 15¢ for cop; to R.ADIO WORLD, 1493
Broadway, New York

A SURVEY OF 1-TUBE DX SETS, by Lijeut.
Peter V. O’Rourke. Seven circuit diagrams. QGreat
material for DX fans. Send 15e¢ for April 11
issue. RADIO WORLD, 1493 Broadway, New
York Gity.

A 3.-TUBE REFLEX FOR THE NOVICE, by
Feodar Rofpatldn. Schematic and picture dia-
grams, paael and assembly. Send 18¢ for Marchk
28 issue of 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.
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A THOUGHT FOR THE WEEK

R ADIO has its troubles and its
growing pains, but in the final
analysis the assets so far exceed
the liabilities that life has been
made larger and better because of it.

DO

Radlo World’s Slogan: *‘A radic set for every home.’*
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The Human Element

WAAL GUS ' EVERYBODY
WHO OWNS A SET,
RAS THE BEST
SET MAaDE !

HEY, SAM ! 1 waNT b
TO GET A RADIO SET'
WHAT SET 1S CONSIDERED
THE BEST 2

DA NAPoJi -

THE BLUEBIRD REFLEX 2-tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15¢ for

February 7 issue. RADIO WORLD, 1493 Broad.
way, New York City.

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 and March 4 fssuea.
Send 30c for both copies. RADIO WORLD, 1493
Broadway.

Bonawitz 187, Roxy 144;
Fourteen of Popularity
Contestants Listed

HEY'RE OFF! It isn’t the end of the race, only the start, so too

much value should not be placed on the present standing of the com-
petitors. However, RADIO WORLD’S 1925 test to determine whom its
readers consider the most popular radio entertainer sized up as follows
when this edition went to press:

Karl Bonawitz, WIP, Philadelphia. ...... . .......... ..... 187
Roxy, WEAF, New York...... .. ... .. .. . . . . . . .. .. ... 144
Ben Bernie and Orch,, WEAF. ... . .. .. ... .. .. ... ... .. 139
The Happiness Boys, WEAF. ... ... ... ... .. ... ... . 86
Leo Reisman Orch., WBZ, Springfield, Mass. ... ... ... ... 36
Alvin E. Hauser, WFBH, New York.. .. . .. .. . ... .. .. .. 35
Harmony Girls, WLS, Chicago............... ... ... .. .. 35
Olcott Vail, WHN, New York............. ... ... .. . . .. .. 34
Jack Little, Salem, IIl...... . .. ... .. . . . . . . .. 33
Nils T. Granlund, WHN. ... ... ... . .. .. . .. .. 24
Hotel Commodore Orch., WJZ, New York. .. ... ... . ... .19
Walter Peterson, WLS.. .. ... ... .. .. . .. . .. .. . 18
Gold Dust Twins, WCAE, Washington, D. C. .. . .. .. .. 18
Fordand Glenn, WLS. .. ........ ... . . .. . . . .. 17

Others scattering

This is the first compiled list that has been published. Each week showed
somebody leading who wasn’t leading the week before. Therefore while
there is much encouragement in being first now, it is entirely too early to
dream about wearing that gold medal. It is beginning to look as if a drive
is to be made for a pair of contestants having 35 votes now and hailing
from a Chicago station. There may be something sentimental or romantic
in that.

The contest will terminate with July, therefore there’s lots of time for
many things to happen. But the early voting is stimulating, not only as
to interest but it is conclusively proven that occupation of some place on
the list causes votes to be cast that otherwise would not have come in.

Be sure to read next week’s announcement.

RADIO WORLD’S POPULARITY TEST

To Determine the Gold Medal Radio Entertainer for 1925

Popularity Editor, RADIO WORLD,
1493 Broadway, New York City.

I hereby cast one ballot for:

(Name of Entertainer).............. e TR
(Entertainer’s Station) ............. 506000000 900000dqT0000800000000
(Voter Sign Full Name Here).............. v, 900000000000000 00 50a000gBa0
(Street and Number)......... 500000080005 000560 00688080 B 0000000Ba0G
(Gity)..... R PRI ¢ 121 2 J

FILL OUT THIS COUPON AND MAIL NOW!

No. 6-5-23
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FIGS. 1, 2, 3 and 4, top
to bottom, showing tools
in use.

|

Fi1GS. 5, 6, 7 and 8, top to bottom. (Hayden Studios).

AKELITE is drilled with a hand-drill and twist drills. The

little spool the drill point fits into is known as a chuck.
This grips the drill point firmly. The average chuck on hand
drills holds a drill ¥4” in diameter as the largest size and a
No. 60 (about the size of a pin) as the smallest. See Fig. 1.
A tapered reamer helps make shafts fit when the hole in the
panel has not been drilled large enough (Fig. 2). The device
holding the reamer is known as a “tap holder.” A steel divider
will make things line up in an exact manner, as it can be ad-
justed with the little thumb screw to an infinite degree. It is
also used to make circle. (Fig 3) A countersink makes a flat
head screw fit flush with the panel after the hole has been
drilled. It cuts a little cone shaped hole just large enough for
the screwhead. Fig. 4 shows an adjustable try-square. This
enables the user to mark off perfectly straight lines. The tool
in IFig. 6 is known as an adjustable scratch gauge. When the
round objects are placed in the jaws of our automatic center-

(Concluded on page 27)

. — . .

~ Precise Tools Insure Neatness

e et

Yok e

FIG. 9 (top). This is a little
depth gauge. It tells you how
far back the panel will set and
a thousand other things. Fig.
10 discloses how, when using
small wood screws, a jeweler’s
screw driver is handy. See how
easy and neat the job is. Don’t
use a big driver for this, as
shown in Fig. 11. At bottom,
Fig. 12, is a Brad awl. It keeps
the wood from splitting when
wood screws are used. It is a
very sharp and thin needle with
a firm handle, and will make a
neat bale in the hardest wood.
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By Thomas Stevenson

INCE women began to vote, they h:}ve
S pretty mnearly filled every position
previously considered to be the h'erlgage
of men. There are women scientists,
physicians, lawyers, politicians, street car
conductors, and possibly some day presi-
dents. ) )

Clearing the air of static, inventing new
types of apparatus and unrav_elmg the
many mysteries connected with radio
phenomena, however, are generally con-
sidered to be the work only of old,
studious men who have spent most of
their lives in laboratories, Certainly, the
role does not seem to fit a young, good
looking woman.

Yet, one of the experts on the staff
of the Bureau of Standards Rad19 Lab-
oratory is Grace Hazen who, while she
refuses to reveal her age, cannot be over
25 years. Miss Hazen, who holds the
title of Assistant Physicist, is one of the
very few women who can claim to be
radio engineers.

Comes to Scientific Family

Miss Hazen has been at the Bureau of
Standards for more than four years. Her
particular task is the “fundamental stan-
dardization of frequency meters.” Born
just 18 miles from the “Thousand Isla:}ds”
in upper New York, Miss Hazen received
her degree at St. Lawrence University.

“My father was a meteorologist,” says
she, “and he taught me to love. scientific
work. I have always been interested in
radio and when I was graduated from
college I came to Washington with the
Bureau of Standards.”

Miss Hazen makes her own sets, al-
though she is more interested in their
construction than in tuning in programs.

“I enjoy the programs most of all when
I am on vacation,” says she. “I have built
myself a small portable with which I can
pick up plenty of amusement.”

Broadcast Talk is Easy

Miss Hazen was recently requested to
deliver an address through a local station
on her work in the radio field. She de-
clared later that it was “lots easier than
facing a huge audience.”

“If the fans didn’t want to listen to me
they couid tune me out or merely ?ake off
the headphones while I was talking. If
the audience had been present they could
only sit and be uncomfortable 'if they
didn’t like my talk.” .

The meter upon which Miss Hazeq is
working is of particular value in enabling
stations to maintain constant frequencies
and thus eliminate a lot of interference
which would otherwise result in the pres-
ent crowded condition of the air.

What the Problem Is

“It has been the work of the Radio
Laboratory,” says Miss Hazen, “to de-
termine what the meter or the kilocycle
is in terms of fundamental standards in
order to have a standard of radio fre-
quency. The meter is a unit of length, a
little longer than a yard, used to indicate
the actual length of the wave produced
in space. The kilocycle on the other hand
is a measure of the number of thousands
of waves transmitted per second. Thus
it is a measure of impulses per second, or
frequency.

“The velocity of a radio wave which is

Bureau |

'rm nr
=it =t =gl =y
,r u u”u 1
1 1 ( |
I CI | CZ "

A DIAGRAM shownig in symbols how capacity

exists between the grid and plate elements of a

vacuum tube. This is the capacity that has to
be neutralized fn g Neutredyne receiver,

a constant for all wavelengths divided by
the length in meters of any particular
wave gives the frequency in kilocycles
per second and conversely the velocity
divided by the number of kilocycles per
second gives the wavelength.

The Invisibility Factor

“While the Bureau of Standards puts
such effort into the maintenance of stand-
ards, if you should ask to see the stand-
ard meter or kilocycle you would be told
that it is invisible. However, any radio
signal may be used as a standard if it
‘can be compared by some process with a
standard of length or time. For such a
comparison an instrument called a fre-
quency meter or wave meter can be used,
providing it has been standardized in
terms of a fundamental unit.

“Such an instrument is somewhat similar
to a crystal receiving set since it usually
consists of a variable condenser, a coil
of wire, a crystal detector and an indi-
cating instrument, The variable con-
denser is divided in scale divisions which
after standardization may be read in terms
of frequency or wavelength. Thus the
frequency meter, or as it is more com-
monly called, the wavemeter, represents
the invisible meter or kilocycle.

“The meter is not, as some think, a
measure of the distance a transmitting
station can be heard. In fact it has been
found that under certain conditions sta-
tions employing shorter wavelengths than
those generally used by broadcasting stat
-ions can be received at greater distances,

How the Meter is Used

“To illustrate how the meter is used in
measuring the wavelength, picture the
waves produced when a pebble is dropped
in a pool of quiet water. There will be a
whole train of little waves radiating from
the center all having the same wavelength
but of diminishing height or more cor-
rectly amplitude. The length of a single
wave can be measured from the crest of
one wave to the crest of the next. We
then speak of the wavelength of the whole
train of waves as that of the wave meas-
ured.

“Since all radio waves travel at the
same speed, we can see that during a sec-
ond there will be a great many more
short waves pass a given point than long

xplains Her Work

waves. For example, if a wave has a
length of 300 meters, 1,000,000 will pass in
one second. Now if the wave has a length
of 3,000 meters, or ten times as great,
only one-tenth as many will pass in one
second.

Prefers Kilocycle Standard

“It is better to think of the kilocycle
as the basic measure of radio phenomena
rather than the meter. The kilocycle
means simply 1,000 cycles. The number
of cycles, or frequency, does not change
the length of the wave is altered by it.
The electrical engineer always speaks in
terms of cycles to express the alternations
of current in his circuits. We are more
or less accustomed to see 60 cycles or 25
cycles marked on electric fans or other
household appliances. A radio wave is
produced by an alternating electric cur-
rent identical with the 60-cycle electric
current which we have in our house ex-
cept that it is of a very much higher
frequency. Radio frequencies are ap-
proximately 12,000 to 30,000,000 cycles per
second, that is, from 12 to 30,000 kilo-
cycles. The broadcasting stations use a
range of frequencies from approximately
500 to 1500 kilocycles.

An Ezample of Sound

“To one not used to electrical terms
the sound wave produced from a violin
string or from a tuning fork gives a
better illustration of wave phenomena.
The pitch of the sound produced is de-
termined by the number of waves per
second. For example, middle C has a
frequency of 512. The string of the violin
or tuning fork vibrates in the air setting
up waves in much the same way as the
vibrations of the electric current sets up
radio waves in space. Waves from about
20 to 20,000 cycles are audible,

“Although the radio laboratory of the
Bureau of Standards has done most of
its standardization from a low or audio-
frequency basis, it has worked with the
extremely high frequencies using the ac-
tual measure of the wavelength for stand-
ardization thus referring the wavelength
to the fundamental standard of length.
The system used at the Bureau of Stand-
ards consists in setting up standing waves
on a pair of parallel wires, just as a
broadcasting station sets up radio waves
M your antenna by the use of a radio.
frequency generating set.

How Measurement is Made

“The effect is the same as one seces

when a rope which is fastened at one end
is shaken so that a permanent wave is
set up along its length. The actual length
of the radio wave standing on the parallel
wires can be measured by moving a sen-
sitive current indicating instrument along’
the wires. At each crest or trough of
these stationary waves a deflection of the
instrument will occur. The distance be-
tween two deflections in a half wave
length and is measured with a steel tape.
To determine the true wavelength in air
a slight correction factor has to be applied
because the length of a radio wave is to
a very small degree changed by the medi-
um in which it travels| The change of this
method is extended for use in wavemeter
standardization by using harmonics from

. a second radio-frequency generating set.”

(Copyright, 1925, by Stevenson Radio Syndicate)
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THE RADIO TRADE

FRESHMAN OPENS FACTORY OFFICE AND
WAREHOQUSE. IN CHICAGO

T HE Charles Freshman Company, Inc., of New
York, manufacturers of the Masgcrpxece Iine
of radio receiving sets, has ned a direct factory
office and warehouse at 327 South La Salle Street,
Chicago. The new office will operate under the
supervision of S. Freshman, vice-president of the
company. .

All sales in Central and Far-Western states will
be handled from Chicago in the future. The trade
in that territory will materially benefit by the
fact that shipment of all sets will be made from
the Chicago warehouse. A stock sufficiently large
to meet any emergency will be carried at all
times.

FORD RADIO TO MARKET BATTERY
ELIMINATOR

THE Ford Radio &.Mica Corp., of New York

City, are adding a battery eliminator to their -

line of Super Tran & F.M.C. audio-frequency
transformers, for the coming radio season.

The Ford Company have sold their factory
building at 14 Christopher Street and soon will
make an announcement to the trade of their new
location. The office is still located at 33 East
8th Street. -

RECOROD,THE
S

EXCLUSIVE TERRITORY

now belng allotted on a mew llne of

BROADCAST RECEIVERS

Popular priced—Ifberal discounts and exelusive ter-
riterfal arrangement,

DEALERS, ARRANGE NOW FOR TERRITORY
and be propared when the rush eomes,
GENERAL DISTRIBUTING COMPANY
P. 0. Box §6 Rosk lsland, I1I.

THE GENUINE LOUDSPEAKER

$1.50 Vacuum Tubes $1.50

C. 0. D, JUST PAY POSTMAN
MONEY BACK GUABANTEE

JAMES H. KONKLE

192 Market Street Newark, N. J.

e Five Tube
Set which
startled
the World

Worl
R STERPIE

The Greatest Value
Ever Offered in A
Radio Receiving Set

At all dealers/ ' "

Coming Events

[Readers are requested %o send in dates and
places of future events mnot scheduled i this
department.]

AUG. 22 to 28—3d Annual Pacific Radio Ex-
%Qlitiﬂn Civic Auditorium, San Francisco. Write
. R, E., 905 Mission St., San Francisco. i

EPT. é to 1z2—National Radio, Exposition,
Grand Central Palace, N. Y. C. Write American
Radio Exp. Co., 52 Fifth Ave., N. Y. C. ]

SEPT, 14 to 19—Second Radic World’s Fair,
258th  Field Artilleﬁ Armory, Kingsbridge Road
and Jerome Ave, N. Y. C. Write Radio World's
Fair, Times Bldg., N. Y. C. 4

S . 14 to 18--Pittsburgh Radio Show, Motor
Square_Garden, Write J. A. Simpson, 420 Bes-
semer Bldg., Pittsburgh, Pa. f .

SEPT. 73 to OCT. 4—International Wireless
Ex‘iii’ Geneva, Switzerland, : .

SEPT. 28 to OCT. 3—National Radio Exposi-
tion, American Exp,, Palace, Chicago. Write N.
R. E, 440 S. Dearborn St., Chicago, TIl.

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

OCT. 17 to 24—Brooklyn Radio Show, 23d
Regt. Armory. Write Jos, O’Malley, 1157 Atlantic
Ave., Brookiyn, N. Y. i S

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

OCT. 19 to 25—Second Annual Cincinnati Radio
Exp.,, Music Hall. Write G. B. Bodenhoff, care
Cincinnati Enquirer. . .

NOV. 19 to 25—Milwaukee Radio Exp., Civic
Auditorium, Write Siduey Neu, of J. Andrae &
Sons, Milwaukee, Wis, . i

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

DEC 1 to 6—Boston Radic Show, Mechanics’
Hall. Write to B. R. S., 209 Massachusetts Ave.,
Boston, Mass.

New Corporations

Lee De Forest, New York, N, Y., radio, 2,500
common, no par; H. Bogdish, E, F. Meisler, S. D.
Grosly. (A\}ty(sj,) Fisher & bcimet, 331 Madison

ve., . C N

Magneto Corp., New York, N. Y, electrical
engineers, 1,500 shares, $100 each; $00 common,
no par; H. Krinsky, F. Balleta, ((Atty.,, W. A.
Ulman, 25 West 43rd St., N. Y. C,

Radio Development Corp., Wilmington, Del.,
patents, $3,000,000. (Colonial Charter- Co.)

Rojas Electric Co., New York, N. Y., general
electrical works, $5,000; F. A, Rojas, D. Berdon,
E. L. Reade. (Atty., G. Hoerner, 220 West 42nd
St., N. Y, C.

Briscoe Radio Service Corp., New York, N. Y.,
1,000 common, no par; M. Hoffman, S. Green,
M. Rosenthal. (Atty., M. A. Vogel, 1431 Broad-
way, N, Y. C)

Electric Power Radio Corp., New York, N. Y.,
500 common, no par; B. F. Crowley, E. H.
Womack, R. H. Taylor. (Attys, Roosevelt &
O’Connor, 120 Broadway, N. Y., C.

Thomas_F. J. Howlett, Philadelphia, Pa., radio
broadcasting  stations;  $100,000, (Corporation
Guarantee & Trust Co., Delaware.)

Business Opportunities
Radio and Electrical

Rates: b8c a line; Minfimwm, 3 lines.

RADIO—EVERY FAN A PROSPECT; $5 article
easily made; patent rights on royalty or partner-
ship basis. Box 25, Radioc World.

mW-YORK OFFICE, factory space and
ample capital to finance legitimate business. Box
35, Radio World.

RADIO MANUFACTURER HAS COMPLETED
and in production with a real set at attractive
pru;e;.gs,OOO needed to market same, with services
of ingide man, Box 45, Radio World.

RADIO STORE IN 5TH AVE. shopping district,
near Grand Central; beautiful furnishings;, suc-
ctt:ssiul %usmfesls] pafst year; sell with or without
stock. TFor full information write B . R,
Room 308, 38 Park Row. e Box L. RS

MACHINE SHOP open for additional work, dies,
metal stamping and assembling; our equipment
consists of_too] room, power press department,
nickel plating and japaning room, Novo Tool
Corporation, 758 Whitlock Ave., New York.

Subscriber.s desiring to change their addresses should send in such changes at least
two weeks in advance, because Radio World's subscription list is so large that this

length of time is required for changes.

Subscription Manager, Radio World, 1493 Broadway, New York City.

_;—

Literature Wanted

HE names of readers of RADIO WORLD
. who desire literature from jobbera

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 Broadway, New York City.

1 desire to receive radio literature.

NG tevevreessesiennacosasasssscssssanassonss

City or town......... o

State ...eieecinencens 3

Are you a dealer?...cocounenee o snvesd 5
If not who is your dealer?

His Name .......ecceees VoSl s e sa s o b

His Address .......... R N S e o

A. Kertes, 5307 Ave, M., Brooklyn, N. Y.

H. Knox, 57 Aspen Grove, Liverpool, Eng.

Franklin Center, R. R, No. 1, Quebec, Canada..

Edward Tanney, 1236 W. Delaware Ave.,, To-
ledo, O.

George Chandler, 65 Brown St., Portland, Me.

Ray Hull, 772%4 Fulton St., San Francisco, Cal.

Smith Brenner, Fruitdale, O.

S. W. Williams, Huntsville, Ala. )

Robert H. Layman, 702 W, 6th St., Blooming-
ton, Ind, .

Frank Bittner, 81 Irving Place, New York, N. Y,

%ohn W. Watson, 6042 Brush St., Detroit, Mich.

. McAvoy, 31 Grand Ave., Rochester, N. Y.

R. Liphant, Winslow, Il

Geo. F. Randolf, Denver, Col.

K. L. Beane, 127 Washington St., Hartford,
Conn. i

Otto Bamp, Joplin, Mo.

King’s Radio Shop, 1639 Anaheim St., Long
Beach, Cal

RESISTANCE PAMPHLET

« T ESISTANCE COUPLED AMPLIFIERS” is
the title of a new 20-page booklet, written
by A. B. Cole, one of the pioneers of radio.

A complete description is given of the methods
of using resistance amplification instead of trans-
formers with different kinds of sets, such_as
Neutrodyne, reflex, tuned RF and regenerative.
Several fulf-page wiring diagrams are published.
This booklet (10 cents) is published by the Cole
Radio Mfg. Corp., Bloomfield, N. J.

Bring Your Sper
Up To Date

—with a set of Silver-Marshall Two-Ten
_ (Inter-stage) and Two-Eleven (Filter)
Transformers and a . Silver Oscillator
Coupler. Regardless of your super’s pre-
vious efficiency, you can increase its am-
plification and general efficiency 134 to 2%
times with this remarkable equipment! Each
transformer is supplied with its character- i
istic curve on a tag. Set of matched and 3
charted transformers and $26 50

oscillator—Price ..ic.vseenee O §

_ Plans for the “Silver-Super”

are now available. This is the set described
in last week’s “Radio World.” Designed by P
McMurdo Silver, Assoc. LR.E. Complete [
working blueprints, baseboard 50 3
layout, wiring plans, etC....cuvese Cc 3

Silver-Marshall, Inc.

112 S. WABASH AVENUE, CHICAGO

COMPLETE LIST OF STATIONS

Brought up to date and published:
in Rapio Worrp dated May 2. All
American, Canadian, Mexican and
Cuban stations in this issue. 15¢
copy, or start your subscription
with any number. Rapio WorLbD,
1493 Broadway, New York City,
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Wright’s 3-Tube Reflex Set

Storage “B” Battery

239h Lasts Indefinitely— Pays for Itself
Economy and performance unheard of before, Recharged
at a nelg}igible cost. Approved and listed as Standard by
Saii peeriien, e op, madl (RLon BT b
i. Inst, 5, e Lab., Lefax. Inec. or im-
poriant inatitations.  Bamphes with Sotid Buitter Caso, an inats-

4ance against acid and leakage. tra heavy glass jars. Heavy,
ﬂlntea. Order yours today!

SEND NO MONEY Just state number of batteries

wanted and we will ghip day
order Is received. Extra Offer: 4 batteriea in series (96 volts), 312.75.
Pay expressman after batterfea. cent ai for
cash“\5}h order.  Mail your order owt

WORLD BATTERY COMPANY
1219 So. Wabash Ave., Dept. 82, Chicago, Ul,

Malkers of the Famous World Radio ** 4" Storage Battery
ices: B-1: Amp. $72.25: 120 Amp. S14.25: 140 Am. . $15.00.
Prices: 8-volt, 100 Amp. 8. 15' a1 D

A
All equipped with Solid

orld

W .
STORAGE BATTERIES RALIO KE@T
KA = WEAF ~ WGN = W' > KID ZHGO 2 RFAF= Wy 2 KaB

N

RESISTANCE COUPLED

AMPLIFIER KIT
s,

The wave of public opinion in favor
of Resistance Coupled Amplification|
is firmly established. The
DAVEN RESISTANCE
COUPLED AMPLIFIER KIT

is the most ideal for the Home Set
Builder to uge.

Supplied in 3 or 4 stage Kits with-
out Sockets and Condensers. H

Buy of your dealer, the “RESISTOR
MXNUXL.” It’s full of informa-
tion on Resistance Coupling.

Price 25¢.
DAVEN RADIO CORP.
“Resistor Specialists’”
Newarl New Jersey

— .
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THE BLUEBIRD REFLEX 2.tube earphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

(Concluded from page 9)

other spring of the second jack goes to the
P post of the third socket.

5 Connect the A plus with the B minus.
.

How to Tumne the Set

The tuning of this set is comparatively
simple, being somewhat similar to that
of the Neutrodyne. The first two con-
trols tune rather sharply, the third being
slightly broader. You may be able to
hear signals even though the set is in-
correctly tuned, but all three circuits must
be tuned to absolute resonance if maxi-
mum volume is to be obtained. It may
take you a week to learn to tune the set
properly. Then all you have to do is
turn the dials and “listen to them roll in.”
The quality of reproduction is exceed-
ingly good, due to the use of a crystal
detector.

Stations within an 800 mile radius come
in quite well on the loudspeaker using
only the first two tubes, Station KFKX,
a distance of 1,200 miles, has been brought
in several times on the speaker using only
the first two tubes. When you consider
that only one audio transformer was being
used in conjunction with tubes of the 199
type, you will admit that this was rather
remarkable. The volume obtained by the
use of all three tubes was very great.

It is not recommended that the novice
attempt to construct this sct, although
the fan who has had some slight ex-
berience in building circujts should have
no trouble,

Trouble Shooting *

If, after turning on the tubes, a loud
hum is heard it indicates that the crystal
detector is out of adjustment. If 3 con-
tinuous high pitched whistle is heard,
try reversing the primary connections to
the first audio transformer. If a loud
whistle is heard when tuning in stations,
either of the first two tubes may be oscil-
lating. Turn the potentiometer arm until
the entire resistance is included in the
circuit.  If, when the potentiometer is
turned, the pitch of the whistle does not
change, it is the first tube which is oscil-
lating. This may be eliminated by remov-
ing three or four turns from L3. If the
pitch does change. it is the second tube
which is oscillating. This may sometimes
be eliminated by changing the adjustment
——— ~ ©® "¢ ddjusiment

. o
Sterling Five
Highest quality five tube
tuned radio frequency set in
solid mahogany cabinet.

List Price,

$60.00

Write for free Logp Book.
Gibson-Sears  Radio  Corp,
48 W. Boadway, New York

a—

Reg. Trade Mark

of the crystal detector. If this is ineffec-
tive several turns must be removed from
L5.  Of course the set may be stabilized
by connecting the free end of the poten-
tiometer to the positive A post, thus
giving a slight positive bias to the grid
of the second tube, but if this is done the
volume will be reduced. If the volume on
out-of-town stations is poor you probably
have a defective crystal.

NS-CROSL

RADIO CATALOQ FREE
Describes fully the complete Iine of radio frequenay
Sots, regenerative sots (lleomsed under Armstr
u. Patent No. 1,118,148) and parts,
ite for Cata

Write d log Today.
THE CROSLEY RADIO CORPORATION
L POWEL CROSLEY, Ir., Prosldeat

5404 Sassafras Street Cincinnati, Onhto

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.0.D,,
and try to maintain 24-
hour service.
400 Old Colony Ave.
Boston, Mass.

HARVARD RADIO
LABORATORIES

{J NTERNATIONAL

il

, CRAM'S
|

THE COLUMBIA PRINT
149 Broadwuy Neow Yark Oy

LAST COLOR FORM CLOSES MAY 25
REGULAR ADVERTISING

Address Advertising Manager, RADIO WO RLD, 1493 Broadway, New York City

Co

cation
| Dated Jumne 6, 1925

LAST BLACK FORM CLOSES MAY 26
“ES IN FORCE
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GLORIA ON THE AIR

T~

GLORIA SWANSON, movie star, with her hus-
band, the Marquis James Henry de la Falaise et
de la Coudrey, =t the microphone of WGN,
Chicago. She snswered questions by the radio
fans, many of them relating to her movie life.
(Underwood & Undarwood)

Write Today
For Descriptive
Folder of

HOWARD

5-TUBE
NEUTRODYNE

This Remarkable Set Has Created a

Sensation Among Radio Enthusiasts.

Beau_tiful Walnut Cabinet with
Special Howard Neutroformers,
Tube Sockets and Rheostats.

2y, ansed & "
g A7 et Ragiardoco™ S F
=

g EUTRODYN g
2 Ve 2192 e iy g
G pats.Nos L gy o 2F

s Dot Perdeny Shez,

HOWARD MFG. COMPANY

§51-469 E. Ohio Street Chicago, IIL

A SBURVEY OF 1-TUBE DX SETS Lieu
Pater V, ' Rourks. | Sevea cirenit dagracs, Crest
ix:uenn.l for é)le(;nl. Send 15¢ for Agpril 11

L1
= Gmty. T RI1D, 148 Broadway, New

THE _OFFICIAL LIST
in the United States, Canada, %: Lt
ilut of auno;asoll‘ogm, was_publish. in_ ihy 2
asne. Semd or to RAD: RLD
Broadway, New York (lty. 10 WORLD, 103

HOW TO BUILD A NEUTRALIZE
MRELOMKT D L.ooP,
y Iaanwoll‘;rfg:. Send 15¢ for May 2 issue,

' Feodor Rofpatkin.

JOIN THE A. B. C.

A B. 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 Rapio
Womep simply to wunite 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, Rapio Worcp,
1493 Broadway, New York City.

Raymond Herr, 1817 Webster St., Ft. Madison,

owa.
Herbert Slopard, 143 Homes Ave., Dorchester,
Mass,
A. Kertes, 5307 Ave. M., Brooklyn, N. ¥,
Clement Pack, 131 Broad St., M);nnshn, Wis.
Maurice Sues, 461 Toyco St., Menasha, Wis.

A. B. C. Editor, Rapio WomLp,
1493 Broadway, New York City.

Please enroll me as a member of -
the American Broadcast Club.
Name ...... X
Address ......
City or Town
State .o el Ry

James E. Boyd, 236 East 218th St., New Yorlk,
.{{oh;x Guesh, Route I, Beaverton, Oregon.
obert Lipant, Winslow, 1.
David Winkler, 633 Northampton St, Bangor,
Pa,
G. A. Starke, 123-25 E. 4th St Cincinnati, O.

The Kane Antennae absolutely elimi-
nates all power line interferences, elimi-
nates over 50 per cent of static and
squeals from reradiating sets. No spe-
cial poles required. Will hang in the
same place as your present antenna.
Can be erected in thirty minutes.

You know that leaky power lines
cause more interference with broad-
cast reception than all other sources
of interference.

WHY CONTINUE TO SUFFER
FROM POWER INTERFERENCE?

Here are six reasons why every radio receiv-
ing set should be hooked ow to a
KANE ANTENNAE

1. The strength of signals is increased because
the Kane Antennae filters out all extraneous
noises.

2. Weak signals can be heard which would
never be received on any single-wire aerial.

3. All power noises are eliminated, making
broadcast reception a pleasure and not a
pain.

4. Static and reradiating squeals are cut in
two.

5. The worst possible locality is changed into
the finest kind of locality for broadcast
reception.

6. Last, but not least, any radio receiving set,
no matter what the make, becomes a better
receiving set when hooked on to a Kane
Antennae.

ful Antennae for a dollar bill

an Antennae.

(Stamps Not Accepted)

cent of price accompanies order.

Good Radio Reception All Summer
A Perfect Antenna At Last

“Hear As You Have Never Heard Before’

Power Line Interferences Absolutely Eliminated, Making
Broadcast Reception a Pleasure and Not a Pain

SEE FOR YOURSELF JUST WHAT THE KANE ANTENNAE IS

We will sell you working drawings with instructions for erecting this wonder-
If after looking over the drawings you decide
Antennae than build one yourself, we

you would rather have a factory-built
ou full purchase price on an order for

will take back the drawing and allow y

The Special Kane Antennae for Radiola Super-Hets. .. ................. $6.50

The Regular Kane Antennae for all other sets that use a ground con-
TIECTIONY o o 3 s 30 s w5 & adoP o ue® B o184 loi oibie ol e85 mm & § B miolonele § o elsiololels s st & $13.00

Working Drawings with Instructions for Erecting...............cooovens $1.00

Postpaid to any part of the United States, or sent C. O. D. when 25 per

THE KANE ANTENNAE COMPANY

(Dept. W.) ABERDEEN, WASHINGTON

b

AND THE PROOF?
READ THIS LETTER

218 S. Center Street,

Casper, Wyoming,

April 27, 1925.
Gentlemen :—

Some time ago I reccived ome of your
Antennae for a Super Het and have tried it
out both on a Super and on a set using a
ground (I built a Counterpoise according to
your plans) and I can truthfully say it does
all you claim and more too.

T am using this at my place of business in
the heart of the down town district where it
has been almost impossible to get reception
due to the terrific power leakage, and even a
Radiola Super could not cut it out.

1 am getting better reception here than I do
at my home where there {s no interference to
contend with.

You cannot realize what it means to get
good reception now, as I have never been able
to make any kind of demonstration before.

Thanking you again, and assuring you that
I am a big booster for the Kane Antennae,

Iam
Very truly yours,

WATSON RADIO SHOP,
(signed) A. M. Watson.

A 3TUBE REFLEX FOR THE NOVICE, by
Schematic and picture dia-
grams, panel and asscml}){l‘_{. Send 15¢ for March

2 issue of RADIO WO

THE BLUEBIRD REFLEX 2-tube earphone
marvel by Capt. Peter V. O’'Rourke. Send 15¢ for
February 7 issue, RADIO WORLD, 1493 Broad-
way, New York City.
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Expert Analyzes Coil Action

FIG. 3—A sketch showing the valtage and amper-
age cycle in phase,

(Concluded from page 6)
duced, viz, when the lead-in or ground
is near a telephone or A, C. lines, which

Famess for Quality and Servies

Amplitron Tubes

Bonded to Glve Serviss ss

List Pries........... ©
Boud in your old and buorat cut Tubes—
We will esad you new AMPLITRON~
any wodel—af, . .u.iuiunnua... $2.50
Dealers ard Jobhers-——Write for Disecunte,
Pennant Radio Laboratories
Deopt. R.W., 23 Gemtral Ave., Newark, N. J.

WRITE FOR

NEW CATALOGUE

Home of Semi-Assembled Kito
THE RADIO SHACK

55 Vesey Street Dept. E-154 New York

RADIO FANS—

Each statlon's dlal settings
at & glaes. But only oo
at a time. Ne oys straim—
ne  eonfuslen — sompact ~
prastieal.

Send 102 In eolm or stamps

fer our Radle Statlsm
Resorder.

E. R. Products Co.
133 Lehigh Ave., Newark, N. J.

'HOW TO KEEP STATIC
OUT OF YOUR RADIO

NEW COPYRISHTED PLANS. g1.00

. a8 LEON LAMBERT
N WICHITA, KANSAS

= FAHNESTOCK CLIPS s,

“Popular Wherever Radio Is Used”
i4 Sizes in Beautiful Display Case
Dealers, writo for big money-
making propositHon.
FAHNESTOCK ELECTRIC CO.
Long Island City, L. L

Radio and Other Technical
Books You Need

Redlo Telegragh and Telephons Reseivers for
Beglawers .............,

eslvers—M. B. Sloapper. . .,
Wireless In the Home—Ds Forest
Gemmerelal Type Radle Apparatus—p. B.

Bloepor .. ... iiiiiiiieenaaan 7B
A B G of Vaouum Tubegw—Llowla...... .. 1.90
Oporatlon of Wlreless Telegraph Apparatu -85
Lossons fn Wiralese Telegraphy.. ... ... .88
Radle Hookupe—M., B. Slecper. ... .........

Oonstrustion  of New Tymo R
Rocelving Sets—M. B. Sleoper. ..
1922 Gonsolldated Call Beek...... e
How to falts a Standard € W Set......... .35
Any bookt sant en recsipt of pries, postpald, 20
dlsseunt on any twe books of eame tltle. The whel
st 6f 11 books soat for

$6.45
THE COLUMBIA PRINT

E

—tiy.
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FIG. 2—A diarammatical sketch of a lagging cur-
rent. The arrows indicate the direction in which
the voltage cycle and the ampere cycle go, both
in opposite directions. The peculiar letter be-

tween the angle is called “alpha.”

it shouldn’t be, but which can’t be helped
sometimes.
Questions

1. Where does inductance
Why?

2. What governs the amount of in-
ductance in a circuit?

3. Describe induction in detail.

4. What is inductance used for?

5. Can we have inductance elsewhere
than in a coil?

6. What is inductance?

7. Do we have inductance in a con-
denser?

8. What type of inductance is a coil
and how is it distinguished from any other
inductance ?

occur?

THE BABY PORTABLE

(Concluded from page 11)

get the polarities wrong, was to connect
the terminal of the primary that ordinarily
goes to ground, to the aerial instead, thus
making it easy to connect the beginning
of the secondary, right next to it, and
sometimes marked G. to one side of the
grid condenser. Therefore the like poten-
tials, in this case high, were not only to-
gether but were conductively coupled.
Next I connected the remaining terminal
of the primary to ground, although that
terminal was marked for aerial, and
joined the remaining end of the second-
ary to the A positive. The condenser was
joined with stator plates to the coil side
of the grid condenser and rotor plates to
positive A. The open side of the grid
cordenser goes to the grid and the fixed
leak is placed -across the condenser, in
mounting clips provided on the con-
denser.

One terminal of the tickler L3 (see Fig.
2, last week) goes to the plate or P post
of the tube, the other side terminal of
the tickler to one side of the .005 mfd.
bypass condenser and simultaneously to
the second from bottom prong of the fila-
ment-control jack. The B’ battery posi-
tive is connected to the frame or right
angle of the jack. Thus when the plug
is inserted the end of the tickler and the
B battery positive are connected to the

S. HAMMER RADIO CO.

303 Atkins Avenue, Brooklyn, N. Y.
Please send me FREE, Your NEW

RADIO CATALOG

Name
Address
©¥7 ccopeipacongaanganoo S

THE BLUEBIRD REFLEX 2-tube carphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

HOW TO BUILD A NEUTRALIZED LOOP,

1493 Broadway, New York City

by Frank Freer. Send 15¢ for May 2 issue,
RADIO WORLD.

LIST OF PARTS

One 7%x5” panel.

Two Eby posts,

Three K-K knobs.

One Bruno No. 99 coil.

One La Cault condenser, straight-
line frequency, .005,

One Dublier No. 640G 00025 grid
condenser.

One 2-meg. Daven grid leak.

One .005 Dublier No. 601 condenser.

One WD 11 Alden Na-ald socket.

Two feet 3 conductor McAvoy
Cable,

One No. 4 Saturn jack.

One pair Towers phones.

One Saturn plug.

One WD 11 tube.

One General Radio 10-ohm rheo-
stat.

Two 763 Eveready B batteries.

One Red Seal dry cell.

One wood case as directed.

Bus Bar, etc.

phones. A battery positive is connected
directly to F plus of the socket, the vari-
able condenser and coil connections there-
to already having been made. The mov-
able of shrdluetaoinshrdluetaoinshrdlunun
able arm of R1 (usually making contact
anyway with one post of the rheostat)
goes to the top prong of the jack. The
second prong from top goes both to A
minus and B minus. So does the open

side of the bypass condenser. That com-

pletes the wiring.

—_—

Timmon® -
SPECIAL ! Sodion Tabey 2+ #1800

Write me your RADIO wants
Prices. Immediate Delivery, St

All ““8runo’’ Parts and standard merchan-

GEORGE’S RADIO SHOP

214 ST. NICHOLAS AVE. N. Y. CITY

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAIL
Genulne Now Radiotron or Cunningham Tubes

UV~199-—200—201A—W'D~11—12 .......
0299?300-—301A—Cll—12 ............ $2‘39
resh Burgess or Eveready ¢B* Baﬂe'r.ies
22% Volt large slze $1.68—45 Volt $5.00 size $3.38
Write for Free new Complete Catalog on
Sets and Parts
STONE ELECTRIC CO0., 714 Pine St., St. Louis, Mo.
All Mdse. F.0.B. St. Louls, Mo. Dept. W

HERCULES

AERIAL MAST

20 Ft. Mast §18
40 Ft. Mast $25

Write for
80 Ft. Mast §45

Al stes! sonstruction, complets 1“1’:5"“
with guy wires and musthezd FREE

. We pay the freight.
8. W. HULL & CO., Dept. E3 | Bluepriug
2048 E. 70th 8t., Cleveland, 0.

GEM TUBE

A Guarznteed Radio Tubs
Within Reach of ARl

Mvery tube guaranteed. A tube
for a doilar of $8 value. A
trial order will convinge you =s
it has thousnnds‘ of others.
RBend your orders at ense.

Orderz sent C.0.D. paresl pest.

Typs. .201A @@
Type. .200 $ E ®

Type.. 89
EACH

Typs..98A

(with standard base)
Dealers, Writo for Dlscounts
GEM TUBE CO.

Dept. W, 200 Broadway
New York Clty
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FIG. 1 (top). The parts required for making &
fixed crystal detector are: One plece of steam
gauge glass tubing; one crystal;
ﬁiuantﬁy of No. 00 steel wool; four
ps for mounting; screws; two end cups taken
fram an old cartridge-type fuse. Fig. Z (center).
Fill one end of the tube with steel wool about
half way. Fig. 3. Insert the crystal as shown.

TWO sons of ltaly and a Cockatoo—the Neapolitany
Trio—announce the arrival of Spring over the
microphone of WGY, Schenectady, N. Y.

ONOTROL

Eog. U, S. Pat. OFF,
Grimes Inverse Duplex System

The only sel that has 3 stages of tuned radio
frequency ON ONE TUNING DIAL.

23 Other Important Improvemenls
Write for booklel "W.' I¥s FRELE.
SLEEPER RADIO CORPORATION

434 Washington Streot Long tsland City, N. Y.

FIG. 4—Fill up the other end of the glass tube
with steel wool. This makes it possible to touch
a great number of sensitive spots at once, Fig.
5. The metal end caps are placed on after making
sure that enough steel wool has been placed in
the glass tube to “spring” against the crystal
and end caps, thus making good contact. Fig. 6
shows a method of mounting clips to hold the
completed unit, which resembles a Myers tube.

TIPS ON TOOLS

(Concluded from page 5)

ing attachment (Fig. 7) and scratch lines
drawn where the cfcumference meets the
result is a straight line right across the
center. (Very useful in laying out shaft
holes.) A grained surface (Fig. 8) is made
on a panel of Bakelite or other material
by wrapping sandpaper around a block of
wood and rubbing the surface back and
forth. Do not rub sideways or in a circle.

Home—Made Fixed Crystal

[ 550 t0 3200 a Week {

Send formy big FREE RaDIO BOOK right nowl

Sce how many wonderful money making oppor-

tunities are twafitirégs ftor 70U o9 3 Traipe Export

n st, fas ig Pay ficld in

the wonldoRADIOT T FToTE |
Superdon Radio Set FREE

Long distanco_super-powerful gelect-

"
, ive radio set FREK to avery student

/# who acts now! Not a cent extca
/7 Write Today for full particulars and [
V7 ¢/, proof that you can succeed quickly in the
big pay business of Radio; also bow toget
the wonderfol Twin Superdon set without
cost. Write at once—~Now! No obligation. (8
1. J. Mendels, American Radio Engineers
& N, M t. 84 Chicago

Guaranteed
the Best
Type 201A
Type 208 $
199 with 1
Standard
Base EACH
Type WDI12, $1.25
Deal Jobbers,
U‘ I Wiit::so,r Dolscoz::x
OPERATONE TUBE CO.
Room 411

Type 199
Mail Orders Filled.
324 West 42nd Street, New York City

THE BLUEBIRD REFLEX 2-tube earphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

THE OFFICIAL LIST OF STATIONS
in the United States, Canads, Cuba, etc., with
liat of station slogans, was published in Mny 2
iseue, Send 15¢ for copy to RADIO WORLD, 1493
Broadway, New York éity.

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer, Sond 15¢ for May 2 issue,
RADIO WORLD,

R R R EEEEE————————————

Junior Coil.

Price $5.50

Portablie™

Wound on Quartzite.

Tunes from
175-575 meters with
.0005 condenser.

Complete Kit

$ g %.@5

(including drilled panel)

by

A

FREE—] pkg. Bruno Engravings with
each kit.

LIST OF PARTS FURNISHED-
1—Bruno 99 Junior Coil
1-G§ Junior Coil
1—Lacault Condenser
1—Dubilier No, 640 Grid Condenser
1—Dubilier .0005 By-pass Condenser
1—No. 4 Saturn Jack .
1—Bruno WD11 Socket
1—Drilled Panel
1—2 meg. Grid Leak
2—Kurz-Kasch Control Knobs

1—6 ochm Bruno Rheostat
Bus Bar

FREE—Catalogue of 1000 Bargains

Complete Kit for 2.Control
“Diamond of the Air”

$41.50
With Loop $46.50

B. C. L. RADIO SERVICE CO., 220 Fulton St., New York

‘Complete Kit for
1925 Superdyne
$39.50
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"BOOKLET FOR w
INVENTORS B

¥ FREE

IF YOUR INVENTION le new and useful It Is
patentable. 8end me your aketoh, Z. H.
POLAGHEK, 78 wall 8t, New York.

VAR Rog. Patent Attorney-Enginesr

For Maxi Aunplification Without
Diatortioss mand Tube Noises
use the well kmown
Como Duplex Transformers
Pugh-Pull
Send for Literature

COMO APPARATUS COMPANY
448 Trament Street Bosten, Mase.

ACME POWR-BEE

Better Than “B” Battory
NO HUM NO NOISE
Reducse the cost of radle. At your dealer’s or wrlte,
THE ACME ENGINEERING CO.
Dept. 8 LOUISVILLE, KY.
Daalers write for big sales proposition.

“A  THING OF
BEAUTY AND A
JOY FOREVER.”

Tt $560

Amerloan interstats Radle
183 @rasawleb 8t., M. Y. O.

EUREKA

¢t DIAL POINTER
: 4 B 100 Eaoh—Nickel Finlsh
T R
T B obtaln at your dealer’s
\\\-\\"V\,\ﬁ””//////‘ or ::D': o;nallcd”.upon
6. W. BUTTS, ING.
2 42 Hedden Plaso
East Grange, N. J.

W

g0 1,50 ¢4

Recent Back Numbers of
Radioc World

may bs obtained by sendiag 18 ceste im
stampe or coola for eack fssue depired.
Cirsulatiom  IMaensger, Radio
World, 1492 Broadway, New Yark City

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer. Send 15¢ for May 2 issue,
RADIO WORLD.

THE BLUEBIRD REFLEX 2.tube earphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

ONE STAGE OF TRANSFORMER AF* two of
revistance AF. Send 15¢ for April 11 issue of
RADIO WORLD.

The Realistic Source

I REBVILT YHiS
SET FIVE Times
BUT | cAN'T GET
THAT ANNOYING
WHISTLING OuT !
WONDER wHAT

Il
7 BROADCASTING
= STATION

Speaker That Works From

Crystal Set Invented
ST. LOUIS.

A NEW loud speaker capable of render-

ing sounds from an ordinary radio
crystal set almost in the same volume as
given at the sending point was demon-
strated at the convention of the American
Institute of Electrical Engineers here.
The instrument was demonstrated by en-
gineers of the General Electric Company
who developed it.

In perfecting the device they discarded
the horn, and in place of a diaphragm a
flexibly supported paper cone 15 used to
reflect the sound. A flat board, known as a
“baffle board,” placed in front of the cone,
it was said, tends to abolish the resonances
and metallic sounds found in ordinary
diaphragms and horns and other loud speak-
ers using paper cones.

MICRO SUPER JACK

THE Micro Super Jack, manufactured by the

H. W. Berns Co., 672 Broadway, Brooklyn,
N. Y, is a substantially-made instrument recent.
ly put on the market and embodying the best
principles of jack construction, The springs
are phospher bronze, terminating in cupped lugs,
that are in stepped formation, thus being easy
of access with soldering iron and reducing the
capacity effect. The contacts are silver and the
insulation is radion. The jack may be mounted
on from %’ to 5/16” panels. It is a single-
mount instrument, with an attractive bevelled
nickel plated washer reinforcing the sextagonal
screwhead.  Single and double-circuit jacks are
available.

(Tested and approved by Rapio WorLb)

THE BLUEBIRD REFLEX 2-tube earphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City,

{

r MAHOGANITE |5
and BLACK
RADION PANELS

DIALS, KNOBS, TUBING, S8OCKETS
RADION LOUD SPEAKER HORNS. ETG.

“THAT SPECIAL SIZE” FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE RETALL
Send for Complete Price List

New York Hard Rubber Turning Co.
212 Centre Street New York City

The LARGEST RADIO STORES in AMERICA

Al the latest and
best Hits'inour new

PN

et
NGO

this

FREK eopy today!

Wo Save You Monoy!

88 15 to buy up mmana-

facturers’ and government eurplus

stocke, Jobber and dealer bank-
rupt stocks-—but only brand-new,
fully guaranteed, natlonally ad-
vertised apparatus. Our eatalogue
erammod with bargains.

<

AT 2

4 DH H AN
509 Sa. State St, CHICAGO, ILL., Dept. RRW.¢

Pro{esslcons. BWT Firms,
99%;tims 5 each
-Goula CofERAS Louis)

SUPERDYNE FANS

S ATTENTION!

en 1.00 currency to W. S. Lo al
Lawton Avenue, Atlanta, Ga., in retgu:x; ?3,2.
which will send you a list of suggestions for
improving the Superdyne. Thia should interest
fans who cannot use outside aerials, No re-
WIring necessary, and inexpensive, Try it.

page $75. $10 inch, 75c per line.

Advertising Manager, F. S. CLARK, 1493 Br

: >fu ‘ ! 7
Dated Jumne 6

Last color form closes May 25. Last black form closes May 26;

Hundreds of thousands of radioists or potential radio fans will be going to the coun ithin min
weeks. This issue is intended for their guidance in buying radio sets and p:;grts. 7 G0 @D g fow
RADIO WORLD dated June 6 will be our Fourth Annual Vacation Number, and will contain
features, service articles, illustrations and warm weather helps by experts.
The regular advertising rates in force: $300 per p
Times Discounts.

If you want to increase your summer sales among radio fans who actually buy radi ds duri
sure to be represented in RADIO WORLD'S FOURTH ANNUAL VACATION Ny wager during the summer, be

Wire, write or phone for space in this Busin

Phones: Lackawanna 2063-8376

age; $150 half page; one-third page (1 column) $100; one-quarter

ess-Increasing Numbes.

oadway, New York City

special summer
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cause a drop in amplification due to the

Ama tea rs Reduce In te rfe ren Ce deresonating conditions,

by Co-operative Plan |5-U-P-E-R-D-Y-N-E .

HARTFORD, CONN.

IGILANCE committees designed to re-
duce interference in radio communica-
tion have been formed by the tx:afﬁc de-
partment of the- American Radio Relay
League and are already functioning in a
number of communities in the United States.
These committees are designed to promote
local co-operation between broadcast listen-
ers and amateur radio enthusiasts.

These committees consist of three trans-

EVERY SET BUILDER
NEEDS

THIS N
“Morsing Bus-Bar Union”

Makes for quick assembling. Repabre
can be made by using Marsing Bus-Bar
Union without taking set apart.
Assembls round or square Bus-Bar and
solder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Semd
25 cents for emough for building cwe eet,
or ten dozen for $1.00.

Newark Watch Case Material Ce.
15 Ward Street Newark, N. J.
DISTRIBUTORS WANTED

only three blocks away Is brsadeasting.

Diagram instru
Three-tube instrument ready to use

amft It is the equal of any five-tube sat ever hullt.

has selectivity and velume equal te any Super-

hetletrodyne or Ne

utrodyne.
has brought in Honofulu, Parls, Lenden and

other forelgn stations on a lovd speaker.

It gets distant stations while a 500-watt statien

Any novics ean bulld one sucesssfully from eur

ly
diagrams with complete Instructions and speslal sell.

PRICES
ctions and cofl....

Bulld er buy ons of thess wonderfully sensitive

instruments and yoa will want ne other.

All goeds shipped prepaid.

S. A. TWITCHELL CO.

193¢ WESTERN AVE. MINNEAPOLIS, MINN.

mitting amateurs, who are members of the The Famone Wallncs Low-Loss Gaff for Supordyna, $7.50
League, a representative local broadcast The Flowolling Gondansor for Supardyne,......$4

listener and a representative of the press. Supordyna Adviee Fras,  Mall Orders Boiloitod.
According to QST, official organ of the | [- WALLACE RADIO COMPANY, Inc,

L ) 185 LIBERTY 8T
American Radui Relay League, these or- ST MY WO CIRAY |

ganizations will “solicit interference re-
ports from the public, will endeavor to

identify the causes of interferences experi-
enced and cure them, and, when the causes
are beyond their control, explain to the
aggrieved parties what they are.

“The committees will also be able to exer-

cise the necessary influence upon violators Radio Battel‘ies

of law or flagrant interference, should any

be encountered.” . —thev last longer
THE ASTON CARD INDEX
R omance RECORD YOUR RADIO BTATIONS
Copyright $ o00
1924 by
8. T. Aston
& 8on gan:ulul:lo
ostpn
REAL radio romance has resulted Telaphons 23
in wedding chimes and Arthur Mur- Franklin
ray, whose voice over the air has carried ZUES
Broadway dance steps into the parlors - e B
of the Middle West, is absent from broad- fict Sy (e, (R & 08 “‘:"k'n';' &
cast circles for a few months. In fact Give Name of 8ot and Bketsh of DIl Arrangemont.
just now he is in Europe with his bride P oty Wiite o Tarmer Y Order:
who was Katherine Hazel Kornfelder, of S. T ASTON & SON
No. 68 Borraem Avenue, Jersey City, N. 100 IO CriasT NEW YORK 61TV

J. To make it a real radio wedding, for the
couple met in the broadcasting studios,
Joseph M. Barnett, director of WOR, who
introduced them, was the best man,

DEALERS'!

We are distributors for the entire

Straight-Line Condensers

HEN a condenser is said to be BRUNO line; as well as many other
straight line, little is meant unless standard well known and advertised
some information is imparted on the nature lines.
of the straight line; that is, whether it has Write in for attractive discount.
to do with capacity, wavelength or fre- Great Atlantic Radio Co.
quency. Most condensers are manufac-
tured for straight line capacity. This 218 Fulton St., New York

means in effect that the capacity is cali-
brated against the dial setting.

When tuning more than one circuit
simultaneously, it is essential that con-

densers be uniform and synchronous in Before you buy that Klit, write
variation throughout the entire change of for our prices. We will save

rotor with respect to stator. Any slight you meoney.

discrepancy that may exist between any $17.50 Freshman R. F. Ki....... ee——— $9.50
of the tuned circuits due to elther.change A Limited Number at This Price——Ordsr Now
of apparent inductance and capacity will All Standard Kits n Btoek

cause a phase change difference with re- George C. Sprouls 373 N sisth st.

spect to the tuned circuits and thereby

Two-For-Price-of-One Subscription Blank
For NEW RADIO WORLD Subscribers Ordering NOW

Radioc World has made arrangements

—-To oEe‘raf nthye?:l’l' l_ubwﬁmﬁfor —for the price of one: —Add $1.00 a year extra for

apy one :-3 3] lons ; .
—with ons pears mbscripﬁonc::?g P 10 WORLD —Send $8.06 today for RADIO WORLD —Canadian or Foreign postage.

N 10D —for one year (regular price —Present RADIO WORLD subscribers

— —RAD EALER or umbers
—POPULAR RADIO or —RADIO JOURNAL or iz A ) =t G oinlien & B iz 57
—RADIO BROADCAST or —RADIO (San Franclsco) or —and select any one of the other —extending subscriptions cne year
—WIRELESS AGE or —BOYS’ LIFE —eight publications for twelve months. ~—if they send renewals NOW,

This is the way to get two publications

RADIO WORLD’S SPECIAL TWO-FOR-PRICE-OF.-ONE SUBSCRIPTION BLANK

RADIO WORLD, 1483 Broqdway, New York City.
Eunclosed ﬁqd $6.00, fo;‘wlnch g2end me RADIO WORLD for twelve months (52 numbers), beginning....evea... 00, 0PODOC0G00a0 50D9GD0QaE000aS cooQoan o G
and also without additional cost, Radioc News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio Journal, or $10.("

for two yearly subscriptions.

Indicate if renewal.
Offer Good Until
May 25, 1925
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RESULTS

Whot Results Hove Yow Obisined
from Circuits Described m Ramio
WorLp?  State name of Article and
Date of Issus. Address Reswlts Edi-
tor, Rapio WorLp, 1493 Broadeoy,
New York City.

Resurrs Eprror:

4

Y FIRST 1-tube set, shown in the
photo, was built by me, under the
direction of Miss Pauline Wenting, of 127

IN EVERY

WANTED oy

4 agent to soll Bilimere Master Beflex Recolvers
1] dul.'n, e our plar which sllew: ths dealer e
make summer prefits squal winter profita

The resslvor with the “Guarmmiteed Best Toae™”

ORE RADIO COMPANY
BE:)}&:&!‘G.L‘MM!. Dept. B.W. 94 8reen 8t

Radio Tubes Exchanged

8end us your old tube—any make——any eon-
ditlon—and we will send you s Brand New
Guaranteed Tube, of whatever typs you

uire (exeept WD11), for -
i $1.75

0]
$1.75.  All ghipments by in-
€.0.D.

sured Parce! Post C. O. D.
Hend no monsy-—ordsr today.
D-R-C RADIO CO.
831 S. LaSalle St. Chicage, I,

"7 Jomes
ULTI-PLUG

THE STANDARD SET CONNECTOR
HOWARD B. JONES

618 S. CANAL STREET CHICAGO

KENNETH C. SLOAN and his i-tube, 1-control
set, built on plans described by Capt. Peter \f
O’Rourke in RADIO WORLD, issue of Dec. &

No. El Molino Ave. Pasadena, Cal, (a
subscriber to your paper). The article by

Capt. Peter V. O’'Rourke in the Decem- :

ber 6 issue of Rapio WorLD was followed
in the work. This is a 1-dial DX set. It
is a dandy. Volume is almost enough to
operate a speaker on the one tube. 1 use
301A tube, three 134-volt dry cells.
KENNETH C. SLOAN,
(Nine Years Old)
127 No. El Molino Ave,,
Pasadena, Cal.
_ * *
ResuLrs Eprror:

H ERE is a photo of a set I built to

carry from place to place in the auto.
It is the Bluebird Reflex by Capt. Peter
V. O’'Rourke in Feb. 7 issue. The set is

Over 130 standard
radio parts, each
bearing the Federal
iron - clad perform-
ance guarantee,
Write for Catalog
Federal Telephone & Telegraph Co.

Buffalo, N, Y.

Federal

sundat R A DI Producn

Tested and approved by Readio World

“TRI-TUNER?”
= e Build Your Own Set!

3 : i Hss A.re_Rad Pmcﬂ’c:;i

Litz wound on patural

bakelite.
rostean $3.00
stock clips used.
Efiminate Soldering
ARC RAD PRODUCTS

48 South 7th Street Newark, N, J.
EVERY PRODUCT GUARANTEED

“HOW TO MAKE—"

The following constructional articles have

appedred In  recent fssues of RADIO
WORLD,
Sept. 6, 19824—4

simplified Neutrndyne wlith
Grid-Biased Detector, by J E. Anderson.
A Low-Loss ¥Wave Trap, by Brewster Les.

» 154 Bturdy Low-Loss Cell, by Lieut. P v,
An - Ultra 2-Tube Receiver, by
Byrt C. Caldweli.

Dec. 6—a  6-Tube Buper- Hoterodyoe Using &

Varlometer, by J. E. Anderson 4 $1 Coll
Winder, by Herbert B, tHayden.
Dec. 13—The World's SMmplest Tube Set, by
Liout, P V. 0’Reurke.
Dee. 20—A 1-Tube DX Wonder, Bich 1n Tone
by Herman Beruard. ap Interchgngeable De-
$42.50 tector, by Chas. M, \White
- Dec. 27——A 2-Tube Varlometer 8o, by Lieut
............................... 29.50 P. V. 0'Rourks.
P 05 Condensers 4.09 jan.03.1d1925A_A{ Is-gﬂba‘l‘orntlble@l‘lhail Needs No
d “Condensers. ., > Utdoor Acrial, by Abmer J. elula,
Hammerlun . 00 9.75 dan. 10—A Low Lo DX Induetance, by Herbert
Acme D. Coils 0.95 E._Hayden,
Ekko Stamp Albums. ... ... 90067000 oz 1'65 Jan. Iszﬁ $25 1-Tube DX Wonder, by Abner J.
i Irons................. . < Jam, 24—4 Belectlve $15 Crystal Set, by Browster
orach SOIdel: o Loud S ker 13.95 Les. 4 Vurlometor-Tuned Reflex, by .\bner
Crosley Musicone Loud Speaker......... 2198 %o Getula. An $18 L Tube DX "Cireuit - for
.......... . Sexinner, by Feodar Rofratkin,
iewrttGSupe};spi!aksert.. 300050008000000 oY san. 372 Trxns‘\f‘m;nm 2 Tubs Set. vy 11
ittle Gem Hea [ S LT TR OGO T L s SRR . Mgt An Experimenial Rafer by Lisat
Bend fgr our free summer speciat folder on sets and parts. Real bargains on standard parts Feb P'7r Tzewg{::éird Reflex. by Lieut. P, y
o 7= wflex. out. P,
und sets. Your opportunity to save money, 3 O'Hourke. A $5 Home-Made yLOudAvBaker, by
Y MAIL ORDER HOUSE Bdr v, it
LH@ERT . ET. NEW YO N. Y Feb.Hl4}TAW]S]|1!uer»Samg1ve Recelver, by Chas
RE. R RK, N. Y. 5 . te. A Honeycomb RFT for bPX,
Dept. $-160 166 LIBERTY ST by Herbert B. Huyden
Feb. 21—A 1.Tube Reflex for  ths Novice, by
Feodor  Rofpatkin. A Set for Professional

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

Please send me RADIO WORLD for

please find enclosed $...... .. 5g® 0:5@0 00a -

BUBSCRIPTION RATES:
Single Copy

Three Months ... .. 1.50
Six Months ..... ..... e S R -
One Year, 52 Issuea ......... 600
Add $1.00 a Yea: for Foreign

Postage; S0c for Cunacdian Poat.

age.

1493 Broadway, New Vork City
. months. for which

Polk, by Lieut P ¥ O'Rourke. A Honay-

comb (rystal Recelver, by Huymend B. Walles.

Feb. 28—.4 Ret That Does the Most Poselble With

§ Tubes, by Thomas W Benson, Three

Roslstunce tages of Al gn the 3-@irculs
Tuner. by Albert Edwin Sonn.

by Herbert B

Mareh  7—Btorage B Rattery,
Benson'y SBuper-Tieterodyne,
Mareh |4—The Reflexed 8-Clreult Tuner Phat You

Lo, Hermun Beruard,
March 21—4 Varlable

Leak, by Herbert 2.
Hayden. A 4-Tube, $-Control Set That Gete
the Most DX, by Lfeut, P. V. 0’Rourke,

March 28— The Dandy  Set, by
Herbert K. Hayden. 4 3-Tube Reflex for the
Novice, by Feodor Rofpatkin,

Aprit 4—The Dlamond of the Afr,
Bernand,
Sldney  E.

by Herman

What the New 8adion Tube Is, by

"Inkelsteln.  Rets for the DX
Bourks,

Devotees, . 5
Aprll | {—Audie Hookups for Flae Volume and
Quality an Wall, by Brewster Leq. The Ceils
for The Diamond, by  Herman Bernard,
1-Tube Distance-Getting Sets, by Llsut. V. P,
O’ Rourks.
Any eopy 180, Any 7 coples, ${.00,
21 eoples tor $5.00¢, or start subseription with By
Isswwa,  Radle World, 1498 Broadway, N, v, Glty.
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ANOTHER O’ROURKE
SET A WINNER

. . ials
made up of two National Vernier dials,
Federal rheostat, two C299 tube§, general
Radio condensers, General Radio Tr:fms-
formers and tube sockets; All American

radio-frequency

transformer, De-tex-it

crystal. The coupler is a basket weave
and the plate coil diamond weave. .
The cabinet measures 16” lops. by 934

NEUTRODYNE KIT $§18.75

lots kit of losnsed Neutrsdyns parts lmeluding
S::fl’,stnbe sovkets, Theostats, Jaak, fixed comdemsors
od ¢ lesk. with
:ondeg;im apd nn'.r&;l‘m %v:z l:m includad aven
to sorows amd wire. 5y o8
Sead Mo Morsy @rder by Pesheard
Pay the Pesimen

RADIO SURFLUS STORE.S“

ONTANA

HELENA

EANE)

FOR PRESSLEY, SUPERDYNE,
“DIAMOND OF THE AIR,” ETC.
CUT, DRILLED AND ENGRAVED

Cortlandt Panel Engraving Co.
81 Cortlandt Street New York City

higt and 634 deep inside. The baseboard
measures 16x515". Y

The first night I used the set I received
1,000 miles on the phones with outside
aerial. I have used the set with a small
loop for locals, working a loudspeaker.

I hope to get a lot of pleasure with the
set this Summer, as it is very clear and
just right for earphones. .

I am well pleased with your magazine
and read it every week-end.

W. E. OSBORNE,
123 Broadway,
Cambridge, Mass.
* % %
Resurrs Ebitor:
ELL Frank Freer that I wound the
neutralized loop, as explained in his
article in the May 2 issue. It is a dandy,
I am glad he gave the information, and
so clearly, too. I have several other loops,
but this is the best yet.
H. K. MAYER,
Fort Collins, Col.

WRNY to Go on Air

at Hotel About June 1

STATION WRNY expects to add its
voice to the Metropolitan area, June 1.
“Radio News,” edited by Hugo Gernsback,
sponsors of this newest station, which is
located on the eighteenth floor of the
Roosevelt Hotel, New York City, are re-
questing of the Department of Commerce,

the lowest possible wavelength permis-
sible in the Class A division.

An unusual quirk has developed between
this station and the New York Central
Railroad, whose yards are overshadowed
by the hotel structure. Officials of the
raliroad have objected to the aerial masts
as a peril.

RESISTANCE COUPLED

) AMPLIFIERS
Aview booklet That fells how
fo obtain wonderfe/ tone
Jif with your present set at
7 very low cost.
Only 10 Cerifs Postpaid
COLE RADIOMFG-CORR  BLOOMFIELD N.J.

BUY THE

FIEKDasenn

SCIENTIFICALLY O

e, o N {
with the’l0022 Guarantee
Warranted ¢o protect your radlp”
from 1i with s
to pay you 3100 or to repsir
your set, should it be damaged
by lightning through any fault
of the arrester.
" Listed as STANDARD
under tho re-examination ser-
vics of the WNational Board
o Flre Underwriters,
If your dealer has none, send hin
name with remittance direct to
Dept. RW 59,
DX INSTRUMENT coO. R

Harrlsburg, Pa.

tor and amplifier.
Thousande
the tubes prove it!

# MAIL ORDERS FILLED

el " ) . . EACH
4GS Genuwine Imported Tubes, Made in Holland Bekelite Boss. Long
NOISELESS s and overlead

OLEAR capaolty.
BECEPTION

Are Setting the Radlo Nation Afire With Enthusiaens INTROD!
A matchless 6 Volt 25 Amp. Tube, faultless as dotee-

of fans say they have never heard their equal. Make

UCT
PRICE

16 CENTS A WORD. 10 WORDS MINIMUM

E FOREST D-10 FOUR TUBE REFLEX
(egual to seven) with tubes and storage A bgt-
tery, $60.00 f. o. b. Owensboro. Real bargain.
Ray'Iesse, Box 113, Owensboro, Kentucky.

AGENTS—WRITE FOR FREE SAMPLES. Sell
Madison “Better-Made” Shirts for large Manu-
facturer direct to wearer. No capital or ex-
perience required. Many earn $100 weekly and
bonus. Madison Mirs., 501 Broadway, New York.

EARN 65-510 WEEKLY, addressing, mailing,
circulars, Send stamped envelope for particulars.
Palace Mail Co., Toledo, Ohio.

THE BLUEBIRD REFLEX 2.tube earphone
marvel by Capt. Peter V. O’Rourke. Send 15¢ for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

THE 1-A PORTABLE, 1925 Spring Model, a
3-Tube Sct of Great DX Powers. Two controla,
Deseribed by Herbert E, Hayden in RADIO
WORLD, issues of March 28 April 4 and April 11
Profusely illustrated, fucliding templates. Semd
450, get all three copies. Address Circulation Man-
vzcr, RADIO WORLD, 1493 Broadwsy, Now

ork City.

HOW TO MAKE A VARIABLE GRID LEAK.
Sond 15¢ for March 21 issue of RADIO WORLD.

RECENT BACK NUMBERS

of RADIO WORLD, 15 cent each, or any seven
for $1. Address Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City.

SONG POEM WRITERS—Have proposition.
Rnay Hibbeler, D83, 4040 Dickens Ave., Chicago,
I :

BASKET WEAVE COIL WINDING FORMS-—
2, 3 and 4 inch, 25¢ each. Set é0c. ‘R. McCray,
Knox, Indiana.

HAVE YOU PATENTED SOME RADIO IM-
PROVEMENT? Let us help you cash in on it.
:&'adifd Merchandizing Experts, Box 10, ¢/o Radio

orld.

WANTED—A radio article that can be sold by
mail; send sample. The Columbia Print, ¢/o
Radio World.

RADIOLA

SUPER-HETERODYNE  (new)—
$169.00 prepaid,

G. Simms, Lake, New York.

2650 MILES DISTANCE with one tube. We
send completé understandable instructions with
panel layout picture diagrams, etc., for 25c. Or
BIG BOOKLET FREE. VESCO RADIO co.,
Box 117-RW OQakland, California.

DINING AND SLEEPING CAR CONDUCTORS
gWhue) Exp. unnecessary., We train you. Send
or book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles.

HOW TO MAKE IDEAL COILS, for tunin
with .0005 and .001 mfd. condensers. Described b}g
J. E. Anderson in March 7 and 14 and April 11
1ssues. Send 45c for all three. RADIO W RLD,
1493 Broadway, New York City.

LOUDSPEAKER ON TWO TUBES sccom-
plished by the Bluebird Reflex, described by
Licut. Peter V. O’Rourke in the Fab, ¥ tewtae of
RAPIO WORLD. Picture diagram, also schoma-
tie dingranl, panel and sssembly plans. An im-
expensive get to make and operate, One stage
of tuned RF, crystal deteotor, ome reflexed
audio stage and one free audio stage. Scloctive
:;nd goodb fmr' DX, Scx;’d 15¢ for a copy or start
our subscription with the Fabruary 7 isauo.
RADIO WORLD, 1453 Broadway, New York

A $5 HOME-MADE LOUDSPEAKER, by
Herbert B. Hayden, in Feb. 7 and March 4 fssaes.
Send 30¢ for both copies. RADIO WORLD, 1458
Broadway.

RADIO HOSPITAL. Specialists in Neutrodynes
%(nd Superhetrodynes.  Radio Central, Abilene,
ansas.

A SURVEY OF 1-TUBE DX SETS, by Lieut
Peter V. O’Rourke. Seven ofrcuit dingrams. Great
material for DX fans, Send 1%¢ for April 11
issue. WORLD, 1498 Breadway, New
York City.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4-tube DX loop set of tremendous
range and power. Three controls. Not reflexed.

Send 30 cents for the April 4 and 11 issues. RADIO
WORLD, 1493 Broadway, New Yerk City.

HOW TO MAKE IDRAL COILS, for tuning
with 0005 and 001 mfd. condenssra. Described by
. B. Aaderson in March 7 and 14 and Aprit 11
issues.  Send 480 for all thres. RADIO Wi RLD,
1493 Broadway, New York Clty.

THE IDEAL COILS
Described by J. B. Anderson, with full winding
directions, in March 7, 14 and April 11 issues. Send
450, get all three. RADIO WORLD, 1493 Broad-
way, New York City.
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NOW you can get it for the first time
in America

Used in eighty per cent of all
receiving sets in Great Britain r

The “BRETWOOD”

Pulls in Eliminates
inaudible tube
stations noises

Raeges 300,000 to 10,000,000 ohims

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 operation 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 Laboratory (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. Inits specially-constructed barrel is a patented plas-

tic, 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, com-
pressed 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

Dealers and Jobbers Write for
Special Trade Terms

Sent You on a Money Back Absolute
Satisfaction Guarantee

The Bretwood Variable Grid Leak will
be immediately shipped on receipt of order
to any address in the United States, prepaid
for $1.50. After 10 days’ trial if it is not
100% better than any grid leak you have
ever had and does not in every way sub-
stantiate all claims made for it, your money
will be refunded without question.

1505 Broadway, New York City
Room 326

Gentlemen:

THE NORTH AMERICAN BRETWOOD CO.

Enclosed find $1.50 for which you will please send me one

Bretwood Variable Grid Lesk prepaid.  Satisfaction guar-
anteed or my money back after trial within ten days of
receipt by me.




