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Why it's Better
Thumb nuts slotted for screw

driver-no pliers necessary to

tighten.

1/16 inch thick brass nickel
plated barrel; screw -anchored

One piece binding post molded

to base at two points.

into base-it cannot turn when
thumb -nut is tightened.

Full 9/16 inch thick, 2 1/4"
x 2 1/4" solid bakelite base.

Extra heavy phosphor bronze
contact springs imbedded in
base positively prevent short

circuits or radio frequency
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Mounting screws are furnished
with each socket. Contact for
grounding socket can be made
under heads of these screws.

This screw holds only the con

tact spring securely in place,
not extending through to top
of base -an exclusive Federal
feature.

THE picture tells the storyseven practical, sensible reasons why Federal sockets should
be in your "pet" hook-up.
Federal sockets are but another
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en-

gineering skill used in designing

and making Federal Standard
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parts bearing the Federal ironclad performance guarantee
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Two Tube Loud Speaker Reflex

WITHIN 30 MINUTES
AFTER THE POSTMAN ARRIVES

IT'S EAS,Y.
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BECAUSE

WE HAVE DONE IT
FOR YOU

Operates a loud weaker with tremendous val-

7x14 GENUINE MAHOGANY CAB(Not an Imitation)
INET INCLUDED.
(Without tubes)
uate.

Even the few remaining bus bar connections are
already shaped to the exact angles for you.

$31.50

Three Tube Low Loss

Just the turn of a few screws, the adjustment of a few small nuts and
you will have completed the construction of a two, three or five tube
radio receiver that, in workmanship and efficiency, will be the equal
of sets costing several times the prices we ask.
The A. I. R. SERVICE COMBI-UNIT KITS include everything to
make it easy for you. And the instructions are so simple that you
cannot make a mistake.

lasludes the

TUNER.
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silvered
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No matter how experienced in radio you might be, we ask you to measure the A. I. R. SERVICE
your most exacting ideas. Notice the quality of reception and that
RECEIVERS against
even
stations come in on the loud speaker.
Notice the neatness of the wiring and assembling, the most of which
wedistant
have already
done
for
you. Examine the
apparatus closely and notice the unusual high quality. Notice that we have adhered strictly
to the low loss principlelow loss condensers, low loss coils, and even low loss tube sockets (something new).
arrangement of the parts. Also that most of the wiring is out of sight (no more uglyNotice the sub. -bases and the neat
wooden baseboards). Notice our
new shadow panel and that silky effect. Notice that the A. I. R. SERVICE COMBI-UNIT
KITS include a beautiful
mahogany (not an imitation) cabinet. THEN NOTICE OUR LOW PRICE.

MAKE US PROVE OUR CLAIMS

Choose the receiver here described which is best suited to your requirements. (We will entirly assemble
it for a small additional charge, if you wish.)
Then send your order by letter, post card or any way you
wish.

SEND NO MONEY. WHEN YOUR SHIPMENT ARRIVES PAY THE POSTMAN.
If, after THREE DAYS, you decide that the receiver is not everything we claim, ship it right back
to ns.
WE WILL REFUND YOUR MONEY BY RETURN MAIL.
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Reflexing the 3 -Circuit Tuner
One RF Stage Successfully Obtained from First Audio Tube of 3 -Tube Set
A

FIG. 1, a regenerative set that will not radiate. The set is comparatively easy to operate as it will not pick up a signal while oscillating, therefore, before
tuning is attempted, all oscillations must be checked. There are three controls: secondary, tickler and radio -frequency. LI, L2, L3 are, respectively, the
tickler, secondary and primary of a standard 3 -circuit variocoupler, the tickler being the rotary coil. L4 is 45 turns of No. 22 SCC wire, wound a
3" cardboard or bakelite tubing. LS, an untuned primary, is composed of 10 turns wound on the same tubing. It is not necessary radically to change
your present 3 -circuit tuner to Incorporate this non -radiating reflex idea. Merely connect one side of L3, which was formerly the primary of the coupler,
to one prong of the jack, the other side to the B -F on the primary of the first AF transformer. The new coil, L4, connects to the G of the secondary of
the same AF transformer, the other side to the grid of the second tube. CS, a 23 -plate variable condenser, is shunted across L4. L.5, the 10 -turn coil which
is inductively coupled to L4, connects to the aerial and ground.

By Thomas W. Benson

to permit the radio -frequency currents to pass around

instead of through the audio -frequency amplifying
T0 overcome the necessity of adding an extra transformers. The values of these condensers are usutube to make a regenerative set non -radiating ally .001 mfd., but will vary with the transformers,
I tried reflexing one stage of the audio amplifier so it is advisable first to try the arrangement without

and met with great success.
condensers and then to add them as found necessary.
As will be seen in Fig. 1, all the additional apparatus
The same principle can be applied to the various
required is a variable condenser of .0005 mfd. capacity types of regenerative receivers. Where a single -circuit
and a small inductance consisting of 45 turns of No. 22 regenerator is in use it will be necessary to wind a

SCC magnet wire wound on a 3" cardboard tubing with fixed primary winding on the stator of the variono taps. An untuned primary of ten turns of the same coupler or other tuning device and to connect the aerial
wire is wound on the tubing.
variable condenser across the stator winding. In a
The circuit shown depicts a set employing an untuned standard short-wave receiver with a tuned aerial circuit
primary circuit, reflexed. The RF coil and the con- it is advisable to eliminate the tap switches and use

denser are connected into the grid lead of the first

a fixed winding of ten turns in place of the present
stator winding on the coupler.
wires are connected to the ten -turn coil on the tube,
By the above simple changes the range of a set
so the incoming signals are first fed into the amplifier. is increased, radiation is effectively checked and
The plate circuit of the first audio stage is opened selectivity is improved. It is impossible to pick up
up as shown and the original untuned primary of the signals with the set oscillating, so the operator will
set is connected into the plate. By this arrangement immediately check the oscillations.
the signals are first amplified in the first audio tube
In operating the set it will be found that the amplifier
and then fed back into the regenerative detector tube, rheostats are very critical. When a quiet condition
where they are further amplified and detected, thence is reached the rheostats can be left there. The signals
going through the two stages of audio.
can he cleared up nicely by adjusting the tickler and
It will be noted that bypass condensers are shown, detector filament rheostat.
audio -frequency amplifier tube. The aerial and ground
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New Wave Band Revolutionize
Use of Variable Condensers
No Fixed Inductance, Combined Even with a
23 -Plate Condenser, Will Cover the Range,
Says Expert, Saying 43 -Plate Type Is Neces-

sary in a Periodic Priming Circuits-Prophesies the Advent of the 35 -Plate Condenser,
Which Will Do the Trick, as 43 Plates Intro-

.00051111d.

Condenser

Irma:

fam,

duce Too Much Unused Capacity in the Circuit

By Chester Charlton
THE question of accommodating receivers to the
new wavelength band of 200 to 545 meters, decided on by the Third National Radio Conference
called by Secretary Hoover, has received the attention

of the Bureau of Standards, which suggests the tap

switch and aerial condenser method of regulating antenna wavelength. But many experimenters will not
care to include tap switches of any kind, and besides
many use aperiodic primaries, whereby the antenna
wavelength becomes of little importance. The secondary coil is the thing. In cases like the Neutrodyne it

WHAT fixed coil with Z2t-plate variable condenser will cover the new
wave band ?

would necessitate a tapswitch for each of the two

Neutroformers in the radio -frequency stages and for
the one in the detector stage.
Effect on Manufacturers
Obviously the change in wavelength, which amounts
to reducing the minimum to 200 meters, whereas it is
now 220 meters, will have a serious effect on manu-

facturers. In my opinion, the 13, 15 and 17 -plate variable condensers, found in Neutrodynes throughout the
for 545 meters (left) and for ZOO meters.
country, both in manufactured products and in home- HOW the dial should read
readings are approsJenate.
made sets, will become a thing of the past, for there
is no fixed inductance which, combined with any such have to be supplanted for the time being with the 43 condenser, will cover the new band.. Indeed, in most, plate variable condenser, .001 mfd. capacity, and the
if not nearly all cases, it cannot be done with 23 -plate inductance reduced. In this way the band can be
covcondensers, including the low -loss ones. That is due ered.

both to the distributed capacity that each coil must
have, even if it be regarded as minimum, and to the

capacity present in the variable condenser when it is at
zero dial setting. This sum of the self -capacity of the
coil and condenser is added all along the line, it being
equivalent to a fixed condenser of that capacity bridged
across the coil if the coil -and -condenser self -capacity
were actually zero. With an aperiodic primary, which

means this is true in the case of every tuned radio -

Too Much Minimum Capacity
Of course, makeshifts may be used to accomplish the
same results in about the same way. One would be

the placing of a fixed condenser across the variable,
but this will not prove generally satisfactory. The

reason is that if you use a fixed condenser that way you
will need some switching device for cutting it in and

out, else the minimum capacity of the fixed -variable

frequency transformer, the inductance is constant and
the capacity alone is varied. Hence, with the maximum
effective capacity setting of the condenser there is less
maximum capacity in the circuit than practical because
the zero setting of a condenser that will bring in 545
meters at 95, which is as high a setting as should be
used, will not bring in 200 meters, at 5, which is as low
a setting as should be used.
Stations Missed Both Ways
Indeed, still considering the 23 -plate or .0005 mfd.
variable condenser, even if 545 meters were brought
in at a dial setting of 100, the 200 -meter stations still
would be missed; in fact, about 230 meters is virtually
as low as the combination would normally reach. Figured the other way, if the combination at lowest setting

combination will be the minimum capacity of the variable plus the capacity of the fixed condenser. If .00025
mfd. were used for the fixed condenser you would have
a minimum capacity of about .000256 mfd. And that
does not include the self -capacity of the coil. On the
other hand, a 43 -plate variable condenser of the low
loss type has about the same minimum self -capacity asa 23 -plate condenser.
However, 43 plates is more than would be necessary,
hence use of such a condenser would include unused
capacity, and the fundamental idea is to favor inductance against capacity. No other course seems open
except the introduction of the .00075 mfd. variable condenser. Hence, an invitation is extended to the 35 -plate
condenser to make its bow.

bring in 200 meters, then 515 would be the highest wave
reached.
4.'-1 Si
The natural conclusion is that variable condensers of
higher capacity will have to be employed. The 23 -plate

Variable Condenser, which consists of one rotor andfour stators, actuated by a single shaft. If three of the
sections are connected the correct capacity of .00075
results ; the fourth stator is not then used, but if .001
is desired all four are connected.

condenser, which is the most popular one today, will

The correct capacity obtains in the Bruno Ultra
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The World's Simplest Tube Set
Easy to Make, Easier to Tune and Costs $14.25

Only a Single Coil Used, in Conjunction With a Single Dial, to the baseboard. These precautions can
be taken by mounting the conYet the Set Tunes Sharply Enough to Bring in DX and Pro- easily
denser first, and then holding the rheostat
duces Great Volume.

and knob in position to determine the best
point for drilling the rheostat shaft. The

LOW -LOSS APPARATUS USED

By Lieut. Peter V. O'Rourke
[THE RADIO PRIMER]
FOR the person who has never built a
tube set it is well to start with the

rheostat knob and front of jack-are all
that are seen on the front of the panel,
the external connections being made from
the rear, that is, aerial, ground and bat-

one herewith described, the simplest tube
hookup. It cost me $14.25 to build, complete. It is on the Ultra-Audion style, a

teries.

designation used where the aerial goes to

The coil is mounted on 6x7" baseboard.
See Herman Bernard's article in this issue
and follow that. The 6" will run along

the plate of the tube by a direct wired
connection. This lead may be traced in

the circuit diagram by noting the aerial,
the symbol of which is the triangle, and
pursuing this line right through the coil
Ll, designated by the series of ellipses,
and on to one side of the variable condenser Cl and thence to the plate of the

tube, symbolized by a parallelogram.

This

method of connection by uninterrupted
wiring is known as conductive coupling.

The other methods of coupling are known

as inductive, where two coils are placed
close to each other without any wired or
other metallic connection, and capacitative, where the connection is interrupted
by a condenser, fixed or variable, the dis-

joined wire being connected to the respective sides of the condenser. In the
case of both inductive and capacitative
coupling the radio currents leap through
the small air space. This is something
that often confounds beginners.
realization of the existence of magnetic
fields or high -frequency currents about
coils and condensers makes possible an

understanding of the fact. In the case of
a condenser, and also when two coils are
close together, these fields, known as flux,
intermingle.

In the present circuit, however, no inductive coupling is used. In every case
there is a drop in volume when inductive

couping is employed, although usually this
is accompanied by a gain in selectivity.
However, one should not be too eager for
selectivity. One should expect just
enough of it, not too much of it. Espe-

drilling will be done on a perpendicular
line with the condenser shaft hole. To
the right of the rheostat, and on a horizontal line with it, mount a single -circuit
jack, 1" from the right-hand end of the
panel. These three parts-condenser dial,

the front and the 7" will constitute the

depth of the baseboard. The tube will be
mounted near the back of the baseboard,
THE SIMPLEST 1 -tube set in the world. Lieut.
O'Rourke describes how to build this set on low loss lines. The set as he built it coat $14.25, com-

including everything. The circuit is fair
for DX but great for volume. It is very easy to
plete,

tune.

cially must the beginner not concern himself with the construction of a very selective

set, for he may encounter distorted

reception, and wonder what is the matter.

The answer is that a set may be too selective.

Panel and Assembly

The panel should be 7x7", preferably
rubber. Draw a line through the
middle, parallel with the horizontal, and

in the center of the panel drill the hole for
the condenser shaft. The two or three

holes for the condenser screws will be
drilled according to the template fur-

nished by the manufacturer. Under the
dial mount the rheostat, which, for the 11
c-012 type tube to be used in this circuit,
should be 6 ohms. Be sure that the rheostat is mounted so that when the knob is
put on it will not strike the dial of the con-

denser, and also that a %" space is left
between the bottom of the rheostat, when
mounted, and the bottom of the panel.
This leaves room for screwing the panel

not less than 2" from the back or any
other part of the variable condenser. The
grid leak, if it is such that renders this

advice possible, will be mounted directly
on the G post of the socket. Otherwise a
wire will be connected to one side of the
grid condenser and this wire connected to
the socket. The wire at the socket post
may simply be looped tight and the socket
post nut screwed down hard.
Winding the Coil

Take a piece of wood, 4" square, at

least 1" thick, and draw a 3" circle. Mark
15 points on the circumference of the circle, at equal distances. If you are using

a pair of dividers or compass, you can
determine these points most readily by

setting the dividers at
and measuring
off this distance by alternating the points
of the divider around the circumference,
leaving an identifying point at each stopping place. Thus if a straight line were
drawn between each pair of adjacent

points on the circumference you would
have a 15 -sided figure. Now drill a hole
at each of the points of the circumference.
Into each hole a 4" dowel rod is to be inserted. Therefore drill the hole the diameter of the dowel to be used. Dowel
sticks may be purchased in the hardware
store in lengths of 3 ft. or so, and easily
cut to 4" lengths. They are very inexpensive. Now you will press the dowel sticks
into the holes drilled for them.

These

drill holes, by the way, should not go all
the way through the wood, but the drill
should be stopped just after it has bored

a little more than half way through. As
an extra precaution two of the 4" square
blocks might be screwed together at the
corners, one block atop the other, and
thus the drill holes made deeper, facilitating better support for the rods. However, the object is simply to have these
rods strictly perpendicular to the base.

Do not make the mistake of thinking that
this coil will be wound on a form like the
spider -web, where the arms that correspond to the rods radiate from a central
hub. In the present case, the rods are at
right angles to the base, while in the
spider -web the arms are on the same
plane as the hub, that is, the form is flat.
If the rods of your form do not readily
sit upright, then you may apply
glue to
the drill holes and secure the rods therein. If you let the glue stiffen
you will
then be able to force the
into a permanent upright position. rods
the glue
harden. You will now haveLet
a form that
may be used over and over again, in con-

junction with the making of a low -loss
coil. The coil will be removed
PACIFIC coast stations have been heard in Washington, D. C., on this 7 -tube portable Super -Heterodyne. It is wholly self-contained. Brent Daniel, formally an engineer of the Bureau of Standards, has
the honor of being the one who built it. (Harris & Ewig.)

from the
form and still you will have the form
left,
whereas in the spider -web you can remove the form only by destroying it, the
(Continued on page 23)
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A Set That Covers the New
Band of Wavelengths
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FIG. I, the wiring diagram of the DX regenerative set preceded by a stage of impedance tuned RF. The fixed condenser CS, which is optional,
preferably should gp from the end of the plate coil L4 to B+ amplifier. The condenser may be soldered on the outside leaves of the jack anyway,
JL

One Stage of Tuned Impedance RF, Regenerative De-

tector and Two Audio
Stages Comprise 4 -Tube, 3 -

Control Set That Can Be

- Fully Explained
by a Master of Lucid Ex-

Logged

position of Radio Technique

By Herman Bernard
vvRILE the extension of the use

of low -loss parts is very recent, the duolateral coil, which is

one of the veterans in the radio
family, is a low -loss inductance.
This is due to the nature of the

winding and to the absence of any
insulating form to support the coil.
The duolateral coil is virtually selfsupporting, only the thin shell of
cardboard, on the inside, being used,
and even this shell may be removed,
if desired.

The honeycomb coil is the ancestor of the duolateral coil and is

an efficient form of inductance, too,

the only difference being that the

duolateral coil has a somewhat
smaller distributed capacity. This
improvement is accomplished by

winding the coil so that one layer
of turns, instead of being directly
on top of the preceding layer, is
between turns of the previous layer.
Thus one layer of winding is directly over

the second preceding layer. The closer
relationship existing in the honeycomb
variety creates a larger capacity effect,
since the turns of wire are like the plates
of tiny condensers, the air between wires

being the dielectric. By keeping the parallel
layers two turns apart (instead of next

to each other) the distributed capacity is
lowered, just as if the distance between
plates of a condenser were widened,
and we have a duolateral coil. Therefore
the duolateral coil is preferable. In any
case, duolateral or honeycomb, you will
have a small, convenient and efficient inductance that makes DX reception easier
to get. In fact, in the ''old days"-only
three years ago, but time seems to travel
faster in radio, due to its rapid advance-

the three honeycomb set was the most
popular. Many are in use today. Results
are obtained that equal those obtained
from the use of any known form of inductance, no matter how new or how

wound.

Avoiding Coil Shifting
But the old-style 3 -honeycomb sets
usually had mountings in which the coils
were placed. By turning knobs or levers

one varied the inductive relationship of
the coils. One set of coils was used

for the lower and mid -wavelength stations

and the other set to get stations in the

upper range of wavelengths. That necessitated changing coils. Today radio fans
do not cherish the idea of shifting coils
about. If it was necessary in other days
and is necessary today with the demountable type of duolateral coil, it will be still
more necessary, if such a thing is possible.
The new wavelength band, scheduled to
go into effect some time after January 1,
will be from 200 to 545 meters, a range
of 345 meters. Today the band is from
220 to 546 meters, a range of 326 meters.
In other words, the set must have a range
of at least 19 meters more than previously.
An excellent solution of the problem lies
in the use of variable condensers for tuning. That method affords excellent selectivity and also enables one to cover the

but at least the DX obtained without the
RF will be heard, and with much better
quality. Very often in a regenerative set
distance reception is rather husky. The
RF stage has a clarifying effect upon such
signals.

Great volume is obtainable from this
circuit, comprising a tuned RF stage, re-

generative detector and two stages of
The manner in which the RF is
incorporated tends greatly to increase
volume. Some local stations may be
heard on the loudspeaker without any
audio.

audio

amplification

whatsoever.

This

form of RF, consisting of a single coil
tuned by a variable condenser, is known
as tuned impedance. If a variometer were

used instead of this combination it would
be the same form of RF. The impedance
coil is LI in Fig. 1. The circuit, as shown
in Fig. 1, is selective enough for the needs
of probably 95 per cent. of the population
of the United States. But for those living

only a very few miles from a powerful

broadcasting station greater selectivity
may be necessary, and how to obtain that
will be discussed later in this article. However, the use of impedance RF in this
circuit is strongly advised for all those
not falling within the class needing greater
selectivity, for greater selectivity than that
obtained from the circuit in Fig. 1 may

be obtained at a sacrifice of quality.

A

set may tune so sharply that the har-

monics of voice and music are attenuated
or choked. True resonance requires that the
set tune broadly enough to pass not only

the carrier wave but also side bands on
which the
harmonics travel,

and that

means a latitude of 4,000 cycles. The best

manufactured sets take that into consideration with great fidelity.
DX Results Obtained
Just what DX may be obtained depends

new wavelength band.
Effect of the RF Stage

on local conditions as much as on the set.

The addition of a stage of tuned radio frequency amplification to the circuit improves the quality of the received signal
and also enlarges the possibility of getting
distance. Not in every case will the reception of much greater distances result,

under good conditions. An outdoor aerial

With the circuit shown in Fig. 1 it was
possible to get 800 miles on the loudspeaker under good conditions with reasonable constancy and with good quality.
Probably 500 miles is a safe expectation

should be used, about 80 feet having
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Clear DX on 4 -Tube Circuit
-2-

4

the switch. Those deciding to use a bat-

4

tery switch in place of the third (audio)

A

rheostat, as explained, should not mistake

-4"

he

>I

24"

FIG. 2, panel layout. Ths panel is 7x24" to allow plenty of room so there will be so stray coupling.
The rheostat at left controls the RF tube, that In the center the detector tube and the rheostat at right
the two audio tubes.

proved excellent, with a 15 -foot leadin.
But the total leadin and aerial length

should not exceed 100 feet. The reasons
are that too much volume and extraneous
noises will result and the wavelength val-

ues will be changed perhaps too greatly

and some selectivity lost. The aerial goes
right into the grid, and the ground goes to

the grid, also, through LI, and that is the
best way to get volume. However, in
most hookups that do not include RF the
aerial -to -grid method would not give suf-

necessary to use vernier. It is therefore
safe to omit vernier but better to include
it in all three instances if the somewhat
extra cost is not burdensome. If plain
condensers are used with vernier adjuncts
it is always better to have a vernier dial
of the approved style, such as Univernier,
Accuratune or A. C. H.

No fixed condensers are required, al-

though if regeneration does not take place
satisfactorily a .001 mfd. fixed mica con-

denser should be connected across the
detector output. It is better to place this

ficient selectivity to separate stations 20
meters apart.
The circuit is shown with two stages of

condenser with one side connected to the

two jacks, a double -circuit one for the
detector (earphones) and a single -circuit
jack for the last audio stage (loudspeaker). Those desiring only earphone service may construct the set as far as the first
jack, Jl, and omit the rest.

so placed that it is in use only when the
second audio stage is plugged in. This
fixed condenser may be soldered to the
outside right-angle and outside spring of
the jack for correct placement.

audio -frequency amplification and includes

Simplicity of Construction
The set is very simple to construct. Especially will those who never before built

a radio -frequency stage find it inviting.
Anybody who has ever built any set can
build this one. Aside from the RF stage
it is a standard regenerative circuit, with
regeneration, obtained from a tuned plate,
instead of from inductive feedback from

a tickler coil to the grid coil L3. A coil
is introduced in the detector plate lead and
is tuned by a variable condenser. When
the plate inductance -capacity is the same
as that to which the grid coil L2 and the
RF coil Ll are tuned, regeneration takes
place because the resonance in the plate
element of the tube causes the similarly
resonant grid element to grasp the impulses from the plate. This is capacitative
coupling, the grid and plate elements in
the tubes functioning as the two plates

of a condenser.

The Coils
All the coils used are manufactured
products, excepting L2, part of which is
home-made. This part is the primary of
a radio -frequency transformer. A home -

constructed coil is placed inside a 75 -turn
duolateral coil from which 15 to 17 turns
have been removed. Sometimes it is not

quite enough to take off 15 turns, 17 or
more producing the desired result, but it
is safe to take off 15; then, if the set does
not tune down low enough, turns may be
removed, one at a time, until 200 meters
come in fine. From Ll and LA, 50 -turn
duolateral coils, remove 5 to 7 turns.
Condensers
The three low -loss variable condensers,

Cl, C2 and C3, are .001 mfd. maximum
capacity, normally 43 plates. On the low
waves it might be advisable to have vernier on all three condensers, but if one is
patient or skillful at tuning this will not
be necessary even on the low waves. For
the higher wave stations it will never be

end of IA and the other

side

to B+

22% volts, if the detector plate voltage
is that. Fig. 1 shows this fixed condenser

the switch on the Fil-Kc'-Stat as a substitute for the other switch. The audio
switch would simply govern the two audio
tubes, while the other switch would be
used for the remaining tubes. The rheostat in the RF stage still remains important, for it, like the one in the detector
stage, must be nicely adjusted. Once that
position is obtained it may be left that
way, if a switch is used in the RF and
detector stages, the two tubes being lighted simply by pulling the switch. Otherwise, the two rheostats in the RF and
detector stages would have to be turned off
and the correct adjustment made each
time the set is used. This, however, is
the work of only a few moments.

C Battery

A C battery is included in the audio
stages only. It serves to bias the grids
of the two audio tubes. The object is to
avoid distortion and reduce the drain on
the B batteries. The C battery may have

any voltage frOm about 1% to 3% and
the voltage in any given case is to be determined by experiment. Try 11/, first.
The C battery may be disposed inside the
set in any convenient place. Its position
is left to the experimenter and hence the

C battery is not shown in the assembly plan
(Fig. 3). It is important to remember that

the A- goers to the F- of both audio
tubes, either through the rheostat, or direct, depending on whether switch or
rheostat is used, but that the F posts of
the two audio transformers connect to

C-. The leads from the F- on the

sockets do NOT go to C- and the leads
from the AFT F posts do NOT go to A-.

nected in parallel, that is, all four minus

An extra 1% -volt cell may be used as the
C "battery."
Audio Transformers
Both audio transformers may be 5 -to -1
ratio. Many experimenters prefer AFT
of different ratios, the higher ratio always
going in the first audio stage. The original set had two Federal No. 65 audio
transformers in it. Those desiring a lower

plus post and an A minus lead from any

imized, may use 3% -to -1 or 3 -to -1 there.

Tubes

The 12 type tube was used in the original circuit with fine results. This tube is
an excellent detector and a good amplifier.

While it does not amplify as well as the
201A or 301A, it enables operation from
dry cells, four 1% -volt dry cells being con-

posts on the cells being connected together
and all the plus posts connected together.
Thus an A plus lead may be taken off any
minus post.

ratio in the second stage, on the theory
that distortion may thus be further minHowever, there was no distortion in the

original set.
Sockets

Any standard socket will work, but use
low -loss sockets. These have as much of
the insulation removed as is feasible, and
insulation is a robber of efficiency and an
enemy of DX.
Rheostats

Three rheostats are used, one for the
RF stage, one for the detector stage and
one for simultaneous control of both audio
stages. The two for the RF and detector

stages, R1 and R2, should be 6 ohms for
the 12 type tubes. The other, R3, should
be 3 ohms, but it is next to impossible to
buy such, hence 6 ohms may be used, or,
if desired, that rheostat may be omitted
altogether and in its place a battery
switch inserted. This switch would be
hooked up just as if it were a rheostat,
one side going to the F- post of the two
audio tube sockets (extreme right, Fig. 1)
and the other side of the switch direct to
A- on the battery. The switch should be

mounted on the panel instead of the

rheostat shown second from right in Fig.
2. Instead of a wire -wound rheostat for
R2, in the detector stage, a compression
type, such as the Fil-Ko-Stat may be used
to advantage. This gives fine regulation
of filament heating, and besides the new
Fil-Ko-Stat has a battery switch, which

would enable both the RF and detector
tubes to be turned off by simply pushing

B Batteries
Two 45 -volt B batteries are used. They

are connected with the minus of one to
the plus of the other. The voltages then
vary upward (counting from the battery
whose minus is unconnected), as indicated
on the battery. On the next battery add
45 to the voltage reading on the binding
posts of that battery. For the three amplifier tubes-one radio -frequency and two
audio-frequency-try voltages from 45 to
90.
In the original set 90 worked best
on the plate of the RF tube and 67% on
the plates of the AF tubes. The higher
the amplifier B voltage, the higher the C
battery voltage.
Making the RF Transformer
Remove 15 turns from the primary of
a 75 -turn duolateral coil. This is done by
breaking the sealing wax and pulling the
turns off the coil. Hold the coil firmly,
lest other turns spring loose, fdr you will
find it impossible properly to restore turns
that come off that way. After the twelve
turns are unwound leave 5" of the excess
for connection later, then cut the wire
and tie a piece of string firmly around the

winding to hold the winding in place. Now
get a form of slightly smaller diameter
than the inside diameter of the duolateral
coil. A small vaseline bottle,
about 1Y4"

diameter, is just the thing. See that the
outside of the bottle is perfectly clean;
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Bernard's Set for Great Volume

DOUBLE JACK

_____ -

43 PLATE
- VARIABLE COND.

43 PLATE
VARIABLE

COND.

FM. 3, constructional layout. The baseboard is 7x22". The audio transformers are mounted at right angles. The coil at left is Li and the neat cell, at right
angles to it, is L.2.1-3, which couples the RF stage to the detector. IA, the plate coil, is between the detector tube socket and the first stags AFT.

cut

five or six %" wide lengths of ad-

hesive tape, about 5" long, and lay them
on the outside of the bottle, gummy side
up, and equally distributed around the circumference, also parallel to one another.
Now wind 12, leaving 5" excess wire for
later connection. It makes no difference
in what direction you wind this wire. After
all except a new 5" excess is wound, turn
the tape back on the winding. This is
done first with the part of the tape at one
end of the bottle or other form. These

strips will greatly overlap the coil. Cut
the tape at the far end of the coil. Then

angles and through a pair of holes in the

Put a nut at the end of this
Insert a screw through the top
Put a nut on the screw. Now
tighten both nuts. Another nut may be
two strips.
screw.
holes.

placed on each screw to serve as a lock nut, but that is not vital. The brass angle
may be mounted on the baseboard with a
woodscrew. Repeat the operation for the
two other coils.
It is advisable to place one of the coils

at right angles to two others, to reduce
interplay of radio currents among them.

turn back the remaining strips and cut

This is easily accomplished by placing the
detector circuit coil (L2L3) at right angles

the second strip ends may be pressed
firmly against the uncoated sides, and in
this way the coil is kept together. It is
then inserted in the hollow of the duo lateral coil and four or five lengths of

support the coil is fastened. The process

'them so that they, too, just go to the end
of the winding. Thus the gummy side Of

twine further secure the two coils. The
twine is passed through the inside of the
coils and back to the outside, where it is
knotted and cut. The operation is repeated until four or five such tie -strings are
evenly distributed around the circum-

ference. This makes a mighty good radio-

frequency transformer for use on any
circuit and may even be used with a 23 -

plate condenser, although in that case the
entire new wavelength band could not be
covered without the use of some switching
device in conjunction with a loading coil
or an extra condenser.
Mounting the Coils
Factory made mountings for duolateral
or honeycomb coils may be used. These
mountings are for baseboard service. They

must not be confused with the variable
mountings so popular in other days, and
which normally were mounted on the
panel. If the constructor desires to make

his own mountings, the following advice
may be followed:

Cut six strips of hard rubber or fiber
or dry wood, 3" long by 5/4 or 5/2" thick.
Measurigg 54" from the top of two of
these, bore a hole. The size of this hole
will depend on the size of screw to be
used in fastening two strips together.

Usually 3/16 will be correct. Drill also
holes the same distance from the bottom
of these two strips. Through each pair
of holes pass a 1" long machine screw.
Satisfied that the screws pass the holes,
remove the screws. Now place a duo lateral coil between two strips. Pass
a screw through a hole in one of the brass

to the others, all that is necessary being
an extra brass angle. This brass angle is
mounted on the baseboard in the usual
style and to it the brass angle helping
of fastening the coil's brass angle to another brass angle, instead of directly to
the baseboard, leaves the coil mounted

perpendicular to the baseboard, instead of
parallel with it. The coil mounted perpendicular to the baseboard is the radio frequency transformer including the
home-made primary. In this instance, although it is an RFT, it is used to couple
the RF circuit to the detector circuit.
Another method is to clamp the coil in

on it. Distance should be measured be
tween centers.
Fig. 3 shows the assembly, except for the
C battery, which may be placed where you
prefer. No terminal strip is shown. This
is

a strip of insulation, about lxr, on

which are binding posts and lugs, the leads

from the set to be soldered to the lugs,
and

the

external

connections-aerial,

ground and batteries-being made to the
corresponding binding posts on the strip.
Those desiring such a strip may include
it, but I brought the leads through bushing -protected holes drilled in the cabinet,

and fastened the external leads direct to
wires or posts in the set. The ground
was connected outside the set, direct to
A- on the battery. The B battery leads
were brought right out to proper places
on the batteries, leaving only the aerial to
be fastei.!.d to Ll with a Fahnestock clip.
The B 225% -volt lead was brought from
the B post of the first AFT to the battery.
Wiring Directions

be just right for best results and an

1. Connect the A- to one side of the
rheostat RI, the other side of the rheostat
going to the F- post on the first socket
(extreme left). This is the post behind
which is the G socket post; that is, both
are on the same side of the socket. This
is the RF rheostat. Connect A- from
battery to one side of R2, the other side
of R2 going to the F- post of the second
socket from left in Fig. 1. This is the
detector rheostat. The A-, again from
the battery, goes to one side of R3, the

is found.

switch.

between the strips with the coil at right
angles to the baseboard.
Grid Leak

A variable grid leak is advisable, because in a regenerative set the leak must
easy way to determine this resistance is
by adjusting a leak until the right value
Grid Condenser

A capacity of .00025 mfd. for the grid
condenser is normally correct, although
some advantage may be gained by getting
a variable grid condenser and, after find-

ing the best capacity, leaving the setting
at that point permanently.
Panel and Assembly
Use Fig. 2 as your guide. Take a sheet
of paper the size of the panel, 7x24", and
mark just where holes are to be drilled
for mounting condensers, jacks and rheostats. Paste templates for drill holes for
condenser mounting right on the piece of
paper you are using. Be careful, however,
that the centers for condenser shafts correspond on the manufacturer's template
and your own panel template. Then drill

the panel and mount the parts that go

rheostat controlling both audio tubes, or,
if a switch is used here, to one side of the

The other side of this rheostat
(or switch) goes to the F- posts of both
audio sockets (the two at right in Fig.
1).

The F+ in every case goes direct

from the A+ to the F+ posts of the four
sockets. That completes the A battery

wiring, except for the F posts of the audio
transformers, which will be covered later,
because they involve the introduction of
the C battery, and mistaken connections

as between F- on sockets and C- to

transformers will thus be avoided.
2. Connect the aerial to the beginning of Ll. This is the single coil at
left in Figs. 1 and 3. This lead goes also
to the stator of variable condenser Cl and
to the grid of the first tube. The grid post
is marked G on the socket. The beginning of Ll, or any other duolateral or
honeycomb coil, is that lead which
emerges from under the winding. The
(Continued on page 21)
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RF Sets Got Europe in Tests

THE trans -Atlantic tests during International Radio Week proved fairly
Hundreds

successful.

of

sets

in

the

United States and Canada picked up at
least part of test programs broadcast from
Great Britain, Madrid, Mexico City and

other radio centers. In the great maj3rity
of cases at least one stage of tuned radio frequency amplification was used by the
successful endeavorers. Where one tube

alone was used on the detector side of
the circuit, with no RF ahead of the detector, there were few instances of actual
reception, and in those few cases regeneration was used and had to be so strong

that the signals were almost unintelligible,
even the music. Thus the tests were at

least a lesson to DX hunters that they
should incorporate at least one stage of
tuned RF ahead of a regenerative detector, or have a regenerative RF stage
ahead of a non -regenerative detector. It
is impractical to add more than one stage
of RF to where regeneration is employed

in RF or detector.
Due to the foreign stations using only

their accustomed power the trans -Atlantic
tests were not so successful as they might
have been.
On the whole, the American stations ob-

served quite faithfully the promise to get
off the air by 11 p. m. so that the hunters
for the foreign game might have a chance.
In the few cases where competitive domestic broadcasting was the source of
interference small stations were the offenders.

Two of the seven nights were good for
DX reception, the five others either fair
or poor. Toward the end of the week the
atmospheric conditions were bothersome.
In no case was the reception reported as
excellent. The most common complaint

ARMY sets heard Europe during the international
tests. Photo shows night scene at Mitchel Field,
N. Y. The 5th Observation Squad, Air Service,

busy trying to tune in 2LO. The sets. on
motor trucks, did very well. Signals came in
is

clearly.

(Foto Topics.)

of the foreign programs were asked to
write, telephone or telegraph to RADIO
WORLD, which was official listening station
00616.

The idea of an International Radio
Week was the outgrowth of National

Radio Week, first recommended by RADIO

WORLD two years ago. The RADIO WORLD

idea was adopted. Soon radio advanced

to such a stage that international tests
became possible.
from those who actually heard foreign
"Radio Broadcast," through its managstations (even when the announcer spoke ing editor, Arthur H. Lynch, co-operating
English) was that they could not dis- with "Wireless World," London, arranged
tinguish any of his words, else caught this year's tests.
only a few of them. The tests, however,
spurred on the interest in radio, and were
thrilling. The great majority of those attempting to hear stations aroad were disappointed, but it was not to be expected
that a great proportion of attempters

tried to transmit to America during the tests.

Radio

would have their efforts crowned with

Cross -Word Puzzle

power, rather than any radical improvement in present-day receivers, would be
the ultimate solution even of round -the -

Send your solution to Radio Cross Word Puzzle Editor, RADIO WORLD, 1493

success. The tests merely were corroborative evidence of the gaining possibilities
of extreme DX, and suggested that greater
world reception.
On each evening of International Radio
Week, from 10 to 11, Eastern Standard
Time, North American broadcasters
broadcast special programs for the benefit
of European listeners, during which period
European stations remained silent. The
North American broadcasters include 44

stations in Canada, practically all of the

stations in the United States, the four

Broadway, New York City. The names
of those sending the correct solution will
be published.

RADIO CROSS -WORD
PUZZLE NO. 3
Horizontal
fixed

.00025

condenser.

9. To diffuse energy in the

programs in several different languages

21. The form of

Continent

broadcast

special

for a different hour for the American
listeners -in.

broadcast

The European program was

by

stations of

the

British

Broadcasting Company, who alternated
with the Continental stations throughout
the remainder of the test week.
Foreign stations broadcasting were :

Brussels, SBR ; Paris (Petit Parisien);
Hamburg; Madrid, PTT; Berlin, Vox
Haus ; Rome, IRO ; Lyons, France, PTT;

Radio Paris, SFR; Eiffel Tower, FL.
British stations:
Sheffield, 6FL; Liverpool, 6LV; Edin-

monly

wrongly.

adjustable
type of crystal
detector.
41.

A tuning adjunct.

38.
40.

Receptacle

containing a
crystal.
Covering o n
some
copper
wire, e. g., bus
bar.

burgh, 2EH; Plymouth, 2PY; Leeds, 2LS ;
Cardiff, 5WA ; London, 2L0; Manchester,
2ZY; Bournemouth, 6BM ; Newcastle.

27. Coil

Aberdeen, 2PD ; Chelmsford, 5XX.

COMMERCIAL TYPE RADIO APPARATUS.
by M. B. Sleeper. Mailed on receipt of 75c. The
Columbia Print, 1493 Broadway. N. Y. C.

5N0; Glasgow, 5SC; Birmingham, SIT;

Listeners in this country who heard any

to boost

j

The prefix of

Vertical
1. The aerial's rewavelength.
turn.
36. Those
who
2. What we're all
should
have
deeply intersets.

5. Colloquialism
for laboratory.

Lai

an

used

ested in.
4. What we hear
when we wire

40

3

wire.
38.

ether.

the most com-

30

connecting

1. Used across a

Mexican stations and those in Cuba and
Porto Rico. Nine big stations on the
European

THE NEW high -wave experimental station of the
Broadcasting Co., call letters 5XX, uses
the above cage aerial. The station, at Chelmsford,

PUZZLE No. 1 (above).
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Why Fans Favor Superdyne
THE Superdyne, like most other sets, is
sometimes rather a difficult set to handle, but the most trouble seems to be in the
construction. For the beginner this is especially true.
My set was for experimental use and was
made of table -mounting parts.
Fig.
is the circuit, there being no amplifier, but one could be easily added in the
usual way. L,, L. and L. are the tuning
controls, L. is the oscillation controls, L,, L.
and L. are made of an old coupler, 180 degrees .preferred. Remove all of the wire
and wind 50 turns of No. 22 D. S. C. wire
around the stator, taps being taken off at
the 30th, 40th and 50th turns. Wind a strip

C3

1

gL2
P2

of empire cloth or paper over the 50 just
wound and wind 10 turns of the same wire
on this. Then the primary and secondary
are wound. L. is the plate coil, which is
made by winding 40 turns of the same
wire used before on a bakelite tube 3 inches
in diameter and 2 inches long, two taps being taken off, one at the 30th and one at the
40th turn. L. is wound on the rotor of the

coupler with 35 turns of the same wire

9 49
THE SUPERDYNE as built by Cyril E. Reche, Big Pine, Cal., the grid coil (L2) being tapped, as well
as the plate coil (L4).

used before.

C. and C. are .0005 low loss condensers,

R, and R, can be either the fixed or the

variable resistances and must be matched
for the tubes that they were intended for to
get the best results. R. is the tubular type
of grid leak, 2 megohms.
By putting this set on a 7x21 inch panel
and mounting the coupler, tuning condenser and plate condenser in a row and
having the two rheostat dials on the end
the set will look the same as a neutrodyne.
The results obtained from this set are
exceptional in volume. It is as loud as any
"Super Het." and as selective as is desirable
for any set. I would recommend this set
to any one who is building a set.

IC>

CYRIL E. RECHE,
Big Pine, Cal.
*

T

*

lit

*

Js

NOTE in RADIO WORLD that some favor

I the Neutrodyne over the Superdyne. I
have a 4 -tube superdyne that I have built

0

from the hookup published in RADIO WORLD

using the low loss condensers and low loss
coils in the 5 -tube set. It will positively

outwork any neutrcxlyne ever built for DX
work, clearness, volume, selectivity or anything else. Recently I received the church
services from KGO, Oakland, Cal., loud
enough to be heard through four rooms
of the house, also the program from KHJ,
Los Angeles, also CKY, of Winnipeg, and
alx.ut 35 others from Texas to Vancouver.
These stations are positively all tuned in
on the loud speaker and I am ready to make
anyone a present of the set if I fail to get
the Pacific coast stations any night. The

superdyne is by far the finest set built for
the number of tubes used. For the past
three years I have built over 300 sets, of all
makes,

including the

super -heterodyne, of

which I have a very fine 8 -tube set. When
one states that the superdyne is more critical
to tune he is right, but it is worth it. My
set is so well balanced that it will tune with
the two condenser dials at the same setting.
The tickler dial is always used at 68 or 70.
For instance, to tune in KGO I set my first
dial at 68, second dial at 13 and the third dial
at 13, so you will see that the tuning is about
as simple as a single circuit set. WGY comes

in nt 68-24-24, Kiij at 70-2734-2734, WGR
at 68-1254-12,44 only 3.5 degree on the dial.

I worked KG° with WGR only ya degree
on the dial and could completely eliminate
WGR. Try this on the neutrodyne. I can
ilve you volume to fill a large dance hall
and show no distortion and it comes out
like the morning dew.

C. W. FLOWER,
Richmond (Lenox P. 0.) Mich.

C7

07

CIRCUIT DIAGRAM of the 5 -tube Superdyne, Including three stages of
frequency amplification. The wiring conforms to that used in a set operatedresistance -coupled audio Detroit, from which
point California was brought in on a speaker. The battery side of R6 goes toInamplifier
B -f-, while
the condenser CS bridges the grid of the third tube and the detector plate.

"The Cat's Meow"
He Calls His Set
RESULTS EDITOR:

90 -volt lead instead of to the positive fila.inent, and CS should go to the plate side
of R4, and not to the battery side.
making two changes, and this set is the
FREDERICK CROSSLEY,
cat's meow. Stations that I never heard
8 Brighton Ave.,
before on any other set came in on roller
Detroit, Mich.
bearings, including California, Winnipeg
and other Canadian stations which are
claimed to be so hard to get in this section. The volume and clearness are wonTHE 4 -TUBE SUPERDYNE
derful. I made my own coils aria used
One of the Most Popular
General Instrument Corporation no -loss
Circuits in the World
variable condensers, with Acctiratune
By J. E. ANDERSON
One RF stage, Detector and Two
micrometer control dials, both of which I
think are the last word in condensers and
Transfornier-Coupled Audio Stages

built the Superdyne as del IHAVE
scribed in RADIO WORLD last August,

dials.

Using the best of parts the low -

loss Superdyne. when tuned carefully, is
a wonderful set.
I believe that the diagram as originally
published will not produce these results,
but to remedy this, R6 should go to the

in RADIO WORLD, issues of Noy. 22 and
Trouble -shouting for this circuit described in Dec. 6 issue. 15 cents a copy.
Send 45 cents, get till three.
RADIO WORLD
1493 Broadway

New York City
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Low -Loss from the Ground Up
By Charles
H. M. White
Consulting Engineer.

Pirection of
electrostatic field

ON a casual glance through the pages

of a radio magazine we see advertisements speaking of various low -loss parts.
The demand for low -

loss parts and equipment is large and is
growing all the time.
The field is extensive

already.
Indeed there are low loss parts for every

piece of apparatus that

goes into a set. "Why

so much low -loss talk?"

asks the average radio
fan who has been content with the apparatus
he has been using during the past year. Now
to consider the
amount of radio -frestop
CHARLES H. M.
WHITE

quency energy that is
collected on even the

most efficient outdoor
aerial. It at once becomes apparent that conservatism of this

minute amount of energy is very imperative. Just to give an example of the diminution of energy in even telephone transmission, which is directional and not broadcast,

let us take for example a telephone

conversation from New York City to Den-

ver Colorado. Now if we draw a picture
of the energy received at Denver to the
scale of one foot, then the energy input at
New York City to get audibility at Denver
would be fourteen miles high in proportion.
Of course this is assuming that no repeat-

ers or voice amplifiers are used. Now in
radio this diminuation is many times more
because the energy is being sent out almost
equally in all directions through the ether.
Hence it is obvious that even a small leak
of energy is serious in the reception of distant stations.
Low -Loss Aerial and Ground
The energy collected by the aerial is pro-

portional to the height and length of the

entire aerial system. The higher the aerial,
the more energy collected. But a high. or
very efficient aerial is of little avail if it is
not properly insulated. The antenna insulating system should be complete to the
aerial post of the set. Many radio fans will

use a good grade of porcelain or glass
aerial insulators and then run the lead-in

wire over the cornice of the roof uninsulated except for the covering that might
be on the wire itself. This wire should be
insulated by means of porcelain or glass
stand-off insulators to prevent it from com-

ing too near the roof and

walls.

Then

again to make an aerial low -loss it should
be prevented from swinging in the wind.
As the aerial is metallic and therefor sub -

dense center
of

field

Pgt

tection, one being the condensers used in
tuning. The plates of a variable air condenser are the source of various lines or
fields of electrostatic energy and the directional nath of this field is at right angles to
the plane of the plates, or, in other words,
along the direction of the condenser shaft.
Any insulation that is in the path of these
electrostatic

lines of force causes a

loss,

therefore a condenser with end plates made
of some insulating compound absorbs valu-

energy from the condenser
plates, thereby causing less signal energy
Ground connection
for detection and much broader tuning.
to radiator incu.a
To solve this problem the low -loss conhigh resistance
denser has been designed. This condenser
has metal end plates known as grounded
rotor construction and has the stator plates
insulated by thin strips of some insulating
material placed as far as possible away
from the shaft of the condenser, which is
the dense center of the electrostatic field.
Some designers have refined this even still
further by the use of special low -loss insuAeria1
lating materials such as pyrex glass, quartz
and isolantite, thereby bringing the losses
fig.3
as close to zero as possible.
Litz in Glass Advised
Ground
The coils are the next sourse of loss.
Groun
Similarly the center of a coil is the center
of an electromagnetic field which causes
Groun
signal energy absorption if an imperfect
support is used for the coil, or if metal
lies in the direct path. An insulating coil
FIG. 1, showing the direction of the electro- support as free from metallic conduction
static field, which should be free of metallic or as possible must be used for the coil. Some
other external "parasite" substances. FIG.. 2
use air -insulated coils, such as spider -web
shows a radiator ground which is high -resistance. or honeycomb coils, which are self-supportable signal

hence

not

low -loss.

Several different

ground

connections may be used (Fig. 3) and if all of
them are good a wonderful improvement in DX
and quality may be expected.

ject to expansion and contraction due to

temperature changes from summer to win-

ter, some form of slack take-up device
should be employed, otherwise the wire

would become too slack or too tight. The
best device I have seen for this purpose is
a
little spring called an aerial tensionator
(made by R. Mitchell & Co., Boston). This
little weatherproof spring keeps

simple

ing; that is,

they are not wound on a

tubing. The next thing to this in efficiency

the use of Litz wire on a low -loss insulator, such as pyrex glass or isolantite.
Of course air is the lowest -loss insulator,
therefore a coil of Litz wire of the honeycomb self-supporting type would be the
is

best possible construction scientifically, but

not the most feasible, since it would tune
too sharply to give good quality reproduction. There is even a limit in how low to
make the losses for practical work.

The next source of loss are the tube

your aerial tight and straight summer and
winter and prevents serious "fading" or

sockets. These are indeed the most over-

lead-in wire through the window to the
aerial terminal on the set. In many cases
the wire is just run in without any attempted insulation and when the window

Next is the quality of the contact points.

signal absorption through swinging. Another point of aerial loss is to bring the

sill becomes moist the signal loss is very
great. The most convenient insulations for
this purpose are the little window lead-in
strips, the best type being one of the standard porcelain or glass lead-in insulators

which come directly through the roof or
window pane.

After reaching the receiver the signal

encounters many paths for loss before de -

looked item in a receiver. First of all, good
insulating material must be used, otherwise
there will be leakage from grid to filament.
Since this is a pressure contact, a good hard
pressure should be exerted against the tips

of the tube, some designers advocating a
side pressure on the tube prong as well as
a bottom pressure. In my mind the best
would be an upward pressure, using sterling silver as one contact surface. This
would prevent ageing of the contact surface, since silver oxide is a conductor of
electricity and is the only oxide that possesses such a valuable property.
Use Several Grounds

Last, but not least in the path of radio frequency losses in a typical receiver, is
the type of ground connection. A poor

ground, such as a radiator, means a high resistance for the radio -frequency currents to
ground, therefore a loss in energy. The

best possible ground is a cold water pipe

with the ground connection made as close
to where the pipe enters the ground as possible. There is no harm incurred by having more than one ground on your receiver.

In fact, the more the better. I know of

several cases where as many as ten different grounds have been used to great advantage. Not only does a poor ground mean
less distance, but also means poorer quality
on the local reception. Try more grounds
on your set.
PROF. H. H. SHELDON, N. Y. University, who
is trying to convert quicksilver into gold at least
can generate electric current by rubbing cat's fur. YOU can lead a cow to the microphone, but you
(Kadel & Herbert.)
can't make her talk. (Fotograms.)

CRYSTALS nieces...folly used as Oscillators and

Amplifiers for the rest Than A two-part article.
with diagrams of six hook-ups in Radio World,
issues of Aug. t and U. Send :41 cents. Radio
World, 1413 Broadway, New York City.
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800 Miles on a Loudspeaker
Three Controls in 3 -Tube Set
That Has Great Sensitivity

-Primary and Secondary
Spider

Coils Are

Webs,

While Split Variometer Is
Used for Regeneration.

By Abner J. Gelula
HERE is

an

ultra -selective

circuit.

Every part of the detector circuit is
controlled. Cl controls, the wavelength.
C2 cares for the secondary resonance. L4,
a split variometer, controls the regenera-

tion or feedback.
When splitting the variometer it is
necessary to break the connection between
the rotor and the stator. There are two
made :
ways in which this connection
by friction contact or by a pig tail, a
direct wire connection of the rotor with
the stator. First determine what type
variometer you have.

With the friction -contact type it is
necessary to remove the front plate. This
is easily done by merely unscrewing.

Under the plate a wire will be found. This
wire must be insulated from the plate that
you have just removed. After the wire
has been insulated, preferably by means of

a piece of empire tubing, bring the wire
out past the plate, as this will be one of
the stator connections. Replace the plate.
If the connection is pig -tailed it greatly
simplifies matters. Merely cut the connection in the center and you will have
the four connections necessary for the
split-variometer, the two original terminals
and the two resulting from the clipping of
the pig -tail connection.

We combine the ease of control of the
two -circuit tuner with the sensitivity and
selectivity of the three -circuit tuner. The
circuit has three controls.
Unless you can tune correctly, or are
willing to learn, do not attempt to build
this outfit. It is comparatively difficult to

tune, being a three -circuit regenerative
circuit. The circuit requires no more dexterity to get distance than locals.
The set is particularly fine, in the order
named for, sensitivity, selectivity, volume,
tone and ease of control.

Ll and 12 are two spider -web wound
coils; Ll, 10 turns; 1.2, 30 turns. Use No.
20 double cotton -covered wire. All windings are in the same direction. Cl is a 43 plate variable condenser, C2 a 23 -plate
variable condenser. The standard .00025
grid condenser (C3) with the 2-megohm
leak is used. C4 is a .001 fixed condenser.

For the first stage of audio, the transformer should have a ratio of 5 or 6 -to -1;

second stage 354 -to -1.

Type 201A or 199 tubes may be used
throughout; a 200 may be used for de-

tector with increased sensitivity, but lowered stability.
On a 50 -foot aerial, water -pipe ground,

I received WOC, Davenport, Ia., at New
York City, on a loud speaker, clear, for
45 minutes while locals were on the air.
I was able to cut out WOR at 400 meters,
and receive PWX, Cuba, with but slight
interference from WOR. KSD, St. Louis,
I can receive almost any evening. In
short, this set is all that the heart of a DX
man could ask for.

A+
A DX CIRCUIT that has three controls, one for primary, one secondary and one tickler. The feature
of this circuit is Its extreme selectivity. Le Is a split variometer. If hard tubes are used throughout,
experiment with the detector B battery voltage until the proper voltage is obtained. It may even be
necessary to use as high a voltage as 45 for proper detection. If a 250 is used, no higher then 22 volt*
should be applied.

Photos Transmitted Across Atlantic
ONE evening in February, 1923,

the beam enters this window, striking a

tion of radio officials, gave a dinner
in honor of General James G. Harbord, president of the Radio Corpor-

tion by being placed in a magnetic field,
and adjusted to a point just below elec-

the Static Club, an organiza-

ation of America. At the dinner
Owen D. Young, chairman of the
board, said :

"The day is not far distant when
a man will press a button in London, and zip ! the front page of a
London newspaper will be flashed,
photograph -like, across the ocean by

radio, for me to read at my breakfast."

A friendly retort was flashed across the
table by one of the engineers present:
"Mighty easy for a man not hampered

with engineering facts to make such a
suggestion."
Every one enjoyed the "joke" except

two men, General Harbord and E. F. W.
Alexanderson, engineer of the Radio Corporation.

Upon meeting next morning General
Harbord broached the subject again saying:
"It can be done. How long before we
can transmit pictures by radio?"
The Promise Fulfilled
Alexanderson replied :

"In one week I'll know; in one month
you'll know; in two years the public will
know."

On the morning of November 30, be-

fore the expiration of the two years, Alexanderson's promise was fulfilled. Photos
were radioed from London to New York.
The "front page" idea may come soon.

The picture is transmitted across the
ocean a horizontal line every one and
three-quarter seconds. There are 128 lines
to an inch, so that it takes about twenty
minutes to transmit the entire picture over
a distance of 3,000 miles.

small mirror, from which it is flashed upon
the coated surfaces of the special cell. As
the tube is always kept in a state of agita-

tronic emission, the entering light ray

just upsets this balance. The varying degree of light entering the tube varies the
electronic flow.
Ranger Developed the Idea

It was necessary to find a means of

keeping the transmitted current steady..

Capt. Richard H. Ranger, who developed
the idea for the R. C. A., made possible
transmission sufficiently powerful to be
steady.

Instead of sending the current directly
to the aerial and transmitting continuous-

ly, he introduced an electrical reservoir
which stored the current until the reservoir was completely filled, when it was instantaneously emptied, a sort of condenser effect.
Every time this electrical reservoir is emptied, a dot is transmitted. However,.
this action is so rapid that the dots fuse
and become dashes. They are transmitted
as dots and dashes, and are reproduced
by the pen and camera at the receiving'
end.

The apparatus for both the transmitting

and receiving ends is very complicated, as.
the photograph shows. The time require&

for sending a complete picture, such as

the picture of President Coolidge on this:
page, was 22 minutes. It is the hope of
engineers that this will be speeded up.
The price to be charged for the trans Atlantic picture will be approximately the
same as for sending a message taking the
same length of time. In 20 minutes about
600 words can be sent. At 7 cents per

word (press rate) this would mean approximately $42 per picture.
On this page are the pictures of notables
whose photos were transmitted during the
first public test.

Those whose photos
were received were the Prince of Wales,
President Coolidge, Ellen Terry, a New

NEW 5 -TUBE RADIO FREQUENCY RECEIVER
A new radio receiver is being put out by the
Gluck Radio Mfg. Co. of 115 West 23rd St.,
New York City. It is called the "Gluckson" and

After the light passes through the photograph at the sending end it is changed
to electricity by a special photo -electric

York

Simple

General Electric Co. The cell is filled with
argon gas and its inner surface is covered
with potassium.

picture is worth 10,000 words." Also trans-

is having a remarkable sale among fans.
in

tuning and highly selective, it

is a 5 -tube

tuned radio receiver, guaranteed not to oscillate, as
it is stabilized. It is made of highest grade parts
enclosed in an artistically designed closed desk
type cabinet. Its tone quality, selectivity, volume
and range compare very favorably with some receivers selling at considerably more.

cell developed in the laboratories of the

In the glass wall of this cell a small
window is left uncovered by the potas-

sium. As the light passes through the film,

policeman, Ambassador

Kellogg,

Dowager Queen Alexander, Secretary of
State Hughes, Premier Stanley Baldwin_
A Chinese proverb was transmitted, "A

mitted were photos of the Statue of Liberty, a sinking ship and the finish of an
athletic race.
(PHOTOS ON PAGES 16 AND 17)
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vador Alcor), with piano accompaniment by Jose
Campos. 3. duet of tenor and baritone by Messrs.
Mendizabal and Fernandez. 4. Margarita Pintado.
9:10 ,piano solo by Prof. Jose Campos; Suetaquio
Fernandez; violin solo, Salvador Alcon; Mr. Men-

dizabal, tenor. 10, musical program.
WDAR, Philadelphia, 395 (E. S. T.)-11:45 A. M.,
Daily Almanac. 12:02 P. M., organ recital; feat-

ures from the Studio; Arcadia Concert Orch., Fed
Sarkozi, director. 2, Arcadia Concert Orch.; art-

ist recital. 4:30, The Cotton Pickers, Wilbur De
Pais. 7:30, Arcadia Dance Orch., Salvatore Pizza,
director.

WIZ, New York City, 455 (E. S. T.)-1 P. M.,

music. 4, Robert F. Campbell; baritone. 4:15,
specialty number. 7, Waldorf-Astoria Orch. 8,

=age on Jewish History and Literature.
"Jaunting in France," Wirt W. Barnitz.

9:30,
10:30,

Hotel Astor Dance Orch.
WFAA, Daflas, Tex., 479 (C. S. T.)-12:30 P. M.,
address, Hugo Swan. 8:30- Kidd -Key College
faculty recital. 11, Adolphus Hotel orck.

WOR, Newark, N. J., 405 (E. S. T.)-7 A. M.,

morning gym class. 2:30 P. M., Edna Dahl, contralto, and Ida Fehleisien, soprano. 3, Edward
Farley, pianist. 315, contralto and soprano. 3:45,
Sidney Webster, baritone. 6:15, "The Bunny from
Bunnyland."

6:20,

Clifford

Lodge orch.

7:15,

resume of the day's sports by "Jolly Bill" Steinke.
8, Schubert string quartet. 8:20, readings of original poems by Gordon Johnstone. 8:35, Helen
O'Shea, soprano, and Dorothy Hoyle, violinist.
9, Schubert string quartet. 9:20, Captain Jerome

Hart on "Personalities and Humors of Modern
Music." 9:35, readings of poems. 9:50 joint recital by Helen O'Shea, soprano, and Dorothy
Hoyle, violinist. 10:10, "Make Your City Musical"
by 'Philip Gordon; Senior orch. of Temple B'nai

Abraham. 10:45, Ben Friedman entertainers.
WHN, New York City, 350 (E. S. T.)-2:15 P. M.,
Victor Dietz, pianist. 2:30, Bella Walzer, soprano.
2:45, Tom Banks and his trio. 3:45, Gregoria
Soler, dramatic soprano. 4, William Spence, tenor.
4:10, Vincent D. Daniels, jazz pianist. 4:20, Cooper
and Bourne, songs. 4:30, Ingri Fiane, soprano, and
Albert Valnor, baritone. 5, Harry Moss' dance
orch. 6:30, Vincent Catanese orch. 7:30, Carlton
Terrace orch. 8, Arthur Stone, blind pianist.

8:10, "The Modern Girl and Her Physical Educa-

tion" by Jeanne LaMar.

8:20, Metropolis trio,
popular songs. 8:30, Strand Roof entertainers. 9,
Alfred Dulin, concert pianist. 9:10, Evan Evans,
baritone. 9:20, Jimmy Flynn, tenor. 9:30, City
College Five, Wm. Fox, leader. 10, "Immigration
and Rural Situation" by Mrs. Estelle M. Sternberger. 10:10, Howard Kirsch, tenor. 10:25, Clarence Williams and his radio trio. 10:45, Fitzpatrick Brothers, old-time medlies. 11, Jimmy Clark
and his entertainers. 1130, Roseland dance orch.
SUNDAY, DECEMBER 14
WLW, Cincinnati, 0., 423 (C. S. T.)-9:30 A. M.,
Sunday School. 11, services; Dr. Frank Steven.
son, minister. 7:30 P. M., services; Dr. Frederick
McMillan, minister. 8:30, concert by the Western
and Southern Orch.

WHAS, Louisville, Ky., 400 (C. S. T.)-9:57 A.

M., organ music. 10, church service; Mrs. 0. W.
Edinger, soprano; Angeline McCrocklin, contralto;
Charles H. Barnes, Jr., tenor; William Cornwall,
baritone. 4, vesper song service.

KGO, Oakland, Cal, 312 (P. S. T.)-11 A. M.,
service of the First Baptist Church; Rev. John

Snape, pastor. 3:30 P. M., EGO Little Symphony
Orch. 7:30, service, Rev. John Snape, pastor.
KFMT, Minneapolis, 261 (C. S. T.)-1:30 P. M.,
sacred and folk songs.

WIF, Philadelphia, S09 (E. S. T.)-10:45 A. M.,
morning service, Rev. Floyd W. Tomkins, rector.
4 P. M., "Sunday Talk" Meeting, "Is Civilization
a Success, or What's Wrong with the World," by
William Forkell.
WEEI, Boston, 303 (E. S. T.)-3:45 P. M.,
ular Sunday Men', conference. 7:33, 11111111iCalregprogram.

WOS, Jefferson City, Mo.,441 (C. S. T.)--7:30
P. M., religious services of he First Presbyterian
Chii,ch, Rev. W. Hooper Adams. pastor.
WBZ, Springfield, Mass., 337 (E. S. T.)-10:55

A. M., church services.
symphony orch.

3:30

P. M., People's

8:30, organ; Gertrude Wood,
contralto; Eric Anderson, tenor. 9:30, Charles L.
W. Wagner, radio poet; Lindal Rogers, violinist;
P. Harold Morrison, baritone; Harold Hoyle,
pianist, Helen Morrison Dunlap, accompanist.

KGW, Portland, Ore., 492 (P. S. T.)-3 P.

M.,
municipal concert. 6, church services. 7, Colburn
concert orch.
MONDAY. DECEMBER 15

WHAS. Louisville, Ky., 400 (C. S. T.)-4 P. M.,
Alamo Theater Orch.; police bulletins; weather;
"Just Among Home Folks"; readings; late news.
4:55. market reports. 5, time. 7:30, silent.
WCBD. Zion, III., 345 (C. S. T.)-8 P. M., Ladies
Chorus; Messrs. McElroy, saxophone quintet; R.

F. Hire, piano; Mark Whiteside, baritone; M. P.
Barton, tenor; Erma Reynolds, soprano; George

Berm. marimba; Glenn Sparrow, tenor.
WFAA, Dallas, Tex., 470 (C. S. T.)-12:30 P. M.,
address, Dr. J. D. Boon, astronomer. 8:30, piano
recital,
KGO, Oakland, Cal., 312 (P. S. T.)-9 A. M.,
music and lectures by California State Department
of Education. 10:40, classroom
instruction. 1:30
P. M., N. Y. and S. F. stock reports and weather.
3, musical program and speaker.
Henry Hal.
strati' a Dance Orch. 5:30, Aunt 4.
Betty
6;45, final reading, stock reports, weather,stories.
S. F.
produce news, and news items. 8, educational program; music by Arlon Trio. 10, Henry Halstead's
Oroh,

KFMT, Minneapolis. 261

(E. S. T.)-7 P. M.,

Harmony Four; Ed. janicke, director.
WWJ, Detroit, 517 (E. S. T.)-8 A. M.,
tin exercises. 9:30, "Tonight's dinner" andsetting
a special talk. 9:45, Public Health Service
bulletins.

15

10:25, weather. 11:55, time. 3, The Detroit News
Orch. 3:50, weather. 3:55, market. 8:30, Central
Concert Quartet.

WDAF, Kansas City, Mo., 411 (C. S. T.)-3:30
P. M., Star's radio trio. 5, Boy Scout program.
5:50, marketgram, weather, time and road report.
6, (School of the Air): address, personal message
from Roger W. Babson; the Tell -Me -a -Story
Lady. The HanleinKnutson Trianon Ensemble.
"Around the Town With WDAF."
Nighthawk Frolic.
8,

11:45,

WBZ, Springfield, Mass., 337 (E. S. T.)-11:55
A. M., time, weather, market. 6 P. M., Westing house Philharmonic trio. 7, market report.
7:05, bedtime story. 7:15, "Bringing the World
to America"; news from the National Industrial
Conference. 7:30, lesson in a course in modern
literature, Robert Emmons Rogers, professor of
English literature. 8:05, broadcast of hockey
game. 9:45, Westinghouse Philharmonic trio;

Fred W. Gardner, tenor; Katherine Gravelin, accompanist. 9:55, time, weather. 10:01, continuation of musical program.
KGW, Portland, Ore., 492 (P. S. T.)-11:30 A. M.,
weather. 5 P. M., children's program. 7:15, markets, weather, news and police reports. 8, The
Oregonian concert orch. 10, Metropolitan orch.
TUESDAY, DECEMBER 16

WLW, Cincinnati, 0., 423 (C. S. T.)-10:45 A.
M., weather; business. 12:15 P. M., Delta Omicron Sorority Music. 1:30, business reports. 3,
market reports. 4, "The Christmas Dinner," by
Eleanor Ahearn; piano recital by pupils of William Kyle; "Mah Jongg," by Lucy Blackburn.
6, Santa Claus Hour. 10, Ohio Rubber & Textile
Co. program; entertainment from Goodwins; Gordon Kibler & his Pennsylvanians.
WFAA, Dallas, Teat., 476 (C. S. T.)-12:30 P. M.,
address, Charles E. Osborne, physical director.
8:30, musical recital by G. Haydn Jones and soloists. 11, grand organ recital.
KGO, Oakland, Cal., 312 (P. S. T.)-1:30 P. M.,
N. Y. and S. F. stock reports and weather. 4,
concert orch. 6:45, final reading, stock reports,
weather, S. F. produce news, and news. 8, first
concert, male chorus of 100 voices. 10, Henry Hal stead's Orch.

C. W. Jenkins. 11:45, Nighthawk Frolic.

KFAE, Pullman, Wash., 330 (P, S. T.) -Alpha

Chi Omega national sorority; musicale; Extension
Service Jamboree; pointers on Dairy Farming,
Prof. E. V. Ellington.
WKAQ, San Juan, P. R., 360 (P. S. T.)-8 P. M.,
municipal band of San Juan.
WOO, Philadelphia, 509 (E. S. T.-11 A. M.,
grand organ. 11:30, United States weather forecast 11:55, United States Naval Observatory time
signal. 12, luncheon music by the Tea Room orch.
5:40 P. M., police reports. 5:45, grand organ and
trumpets. 7:30, sports results and police reports;

dinner music by A. Candelori and his Hotel
Adelphia French room orch. 8:15, program by
Tioga Choral Society with the grand organ; James
B. Hartzell, director; Mary E. Vogt, at the console. 9, WOO orch., Robert E. Golden, director;
Gertrude Schultz, contralto; Harriette G. Ridley,
accompaniste. 9:55, United States Naval Observatory time signal. 10:02, United States weather

forecast.

10:03, silent.
KGW, Portland, Ore., 492 (P. S. T.)-11:30 A. M.,
weather. 12:30 P. M., concert by Bill Darby's
orch.
5, children's
program. 7:15, markets,
weather, news and police reports. 8, concert rby
J. S. Vann. 10, Multnomah Hotel Strollers.

WBZ, Springfield, Mass., 337 (E. S. T.)-11:55
A. M., time signals, weather, Springfield market
7, market report. 7:05, Radio Nature story by
report. 6 P. M., Westinghouse Philharmonic t'io.

Thornton B. Burgess. 7:15, information Civil Service Exam. 7:30, Marchesi quartet: Esther E.
Wrisley, first soprano; E. Maud Hugett, second
soprano; Evelyn Marcil, first alto; Elizabeth Slarcil Fellows, second alto; Angelina D'Esope ' De
Mino, accompanist; assisted by the Westinghouse
Philharmonic trio. 8:30, Mme. Emilia Ippolito.
9:30, solos by Clarence H. Jones; Mrs. A. Symington. 9:55, time, weather. 11, Leo Reisman orch.
11:30, popular song recital. 11:45, Leo Reisman
and orch,
THURSDAY, DECEMBER 18
WLW, Cincinnati, 0., 423 (C. S. T.)-10:45 A. M.,
weather. 12:15 P. M., program by Mu Phi Epsilon. 1:30, business reports. 3, market reports. 4,

French lesson by Madame Ida Tcimpidis; piano
recital by Adelaide Apfel. 6, Santa Claus Hour.
10, message from Civil Service Department. 10:03,
cello solos by Karl Kirksmith, first cellist with
the Cincinnati Symphony Orch.; selections by the
Milnor Instrumental Trio; Doherty Melody Boys;
8:30, The News Orch.
Instrumental Trio.
WDAF, Kansas City, Mo., 411 (C. S. T.)-3:30 Milnor
WHAS, Louisville, Ky., 400 (C. S. T.)-4 P. M.,
P. M., The Star's radio trio. 5, weekly child talAlamo
Theater Orch.; police bulletins; weather;
ent program. 5:50, marketgram, weather, time,
"Just Among Home Folks"; readings; late news.
and road report. 6, (School of the Air): The Tell 4:55,
market
reports. 5, time. 7:30, "Dix" BlueMe -a -Story Lady; tenth of a series of radio piano
grass Serenaders, Henry L. Dixon, director; Inlessons, Maudelien Littlefield; the Haulein-Knutson Trianon Ensemble. 11:45, Nighthawk Frolic. ternational Sunday School lesson; four -minute
talk; late news; time.
WHAS, Louisville, Ky., 400 (C. S. T.)-4 P. M., welfare
WCBD, Zion,
345 (C. S. T.)-8 P. M., Cornet
Alamo Theater Orch.; police bulletins; weather;
Quintet;
Mrs. Mayfield, Mrs. Faassen, Mr. May"Just Among Home Folks"; readings; late news.
nard, and Mr. Reid, mixed quartet; Mrs. Evelyn
4:55, market reports. 5, time. 7:30, concert by
Depew, contralto; P. B. Newcomer, cornet; Carl
Carl Zoeller's Melodists; time.
WBZ, Springfield, Mass., 337 (E. S. TJ-11:55 Newcomer, saxophone; Messrs. Newcomer and
A. M., time, weather, market. 6 P. M., Hotel Newcomer, cornet and saxophone; Ida Peterson,
soprano; Ida Peterson and Mrs. Evelyn Depew,
Lenox ensemble. 6:30, Copley -Plaza orch. 7
vocal duet; Mrs. Grace Lund and Erwin Rendall,
market report. 7:05, bedtime story. 7:15, world
market survey. 7:30, Leo Reisman and his Hotel piano; Erwin Rendall, flute.
KGO, Oakland, Cal., 312 (P. S. T.)-10:40 A. hl
Brunswick orch. 8, Amelia Marcus, soprano, and
classroom instruction. 1:30 P. M., N. Y. and S.
Marjorie Lieberman, pianist. 8:30, program arF. stock reports and weather. 4, concert orch.
ranged by Pauline Hammond Clark. 9:30, talk on
6:45, stock reports; weather; S. F. produce news,
"Starlore, " by George Leo Patterson.
and news items. 8, Viennese Orch.; George AndWKAQ, San Juan, P. R., 360 (P. S. T.)-9 P. M.,
erson,
baritone; Grace LePage, soprano; address,
time; Euterpe jazz- band; "Panhispanismo," speech
"The Automobile," F. N. Coats; male quartet seby Dr. Enrique Lefebre; latest news, and informalections; Mazda Banjo Quartet; Ruth Waterman,
tion.
contralto; duets for steel guitars, by Norman Dean
KGW, Portland, Ore., 492 (P. S. T.)-11:30 A. M.,
and Gladys Steel; KGO Mixed Quartet; Carl Andweather. 12:30 P. M., concert. 5, children's program. 7:15, markets, weather, news and police erson, tenor; Richard Lundgren, bass; Julia Hannas Cochrane, violinist; "The Vocal Teacher and
reports. 8, agricultural lecture, G. R. Hyslop,
His Japanese Pupil," ,by Carl Anderson and Al
"Progress in Wheat Production." 8:30, Knowlton
Evers. 10, Henry Halstead's Orch.
quartet. 10, Multnomah Hotel Strollers.
WFAA, Dallas, Tex., 476 (C. S. T.)-12:30 P. M.,
WEDNESDAY, DECEMBER 17
address, DeWitt McMurray, editor The Semi WLW, Cincinnati, 0., 423 (C. S. T.)-10:45 A. M., Weekly Farm News. 8:30, musical recital. 11,
weather; business. 12:15 P. M., program from Adolphus Hotel Orch.
College of Music. 1:30, business reports. 3, marKFMT, Minneapolis, 261 (E. S. T.)-9 P. M.,
ket reports. 4, program for the "Shut Ins." 6, dance
program by Roy Ewald's Orch.
Santa Claus Hour. 8, Henry Fillmore and the
Detroit, 517 (C. S. T.-8 A. M., setting Syrian Temple Shrine Band; special stunts by upWWJ,
exercises.
9:30, "Tonight's Dinner" and a
Clarence Betzner; Mum Platt; Bob Alter Vox - special talk. 9:45,
Public Health Service bulletins.
Ferro; Billy Kunkel, piccolo; August Schaefer, 10:25, weather. 11:55,
time. 3 P. M., The Detroit
trumpet; George Can, clarinet; Jake Bohrer, and
News Orch. 3:50, weather. 3:55, market. 8:30,
Edwin Schath, humorous duets on clarinet; John Jean Goldkette's Orch.; Mrs. T. Earl Ouellette,
Klohr, internationally known composer, and Howsoprano. 10, dance music. 11:30, the News Orch,
ard Haffold, Eddie Ball and Billy Waterworth.
WDAF, Kansas City, Mo., 411 (C. S. T.).-3:30
WHAS, Louisville, Ky., 400 (C. S. T.)-4 P. M.,
P. M., Star's radio trio. 5:50, marketgram,
Alamo Theater Orch.; police bulletins; weather; weather,
time and road report. 6-7, School of the
"Just Among Home Folks"; readings; late news. Air; reading,
4:55, market reports. 5, time. 7:30, Keith Kan- Story Lady; Miss Cecile Burton; The Tell -Me -a.
HanleinKnutson Trianon Ennard and his Kentucky Ramblers; late news; time. semble. 11:45,the
Nighthawk Frolic.
WFAA, Dallas, Tex., 476 (C. S. T.)-12:30 P. M.,
WBZ, Springfield, Mass., 337 (E. S. T.)-11:55
music by the Red -Head Girl.
A. M., time, weather. 6 P. M., L. S. Wiggin enKGO, Oakland, Cal., 312 (P. S. T.)-1:30 P. M.,
6:30, Leo Reisman Hotel Lenox ensemble.
N. Y. and S. F. stock reports and weather. 3, semble.
market report. 7:05, bedtime story. 7:15, letter
musical program and speaker. 4, concert orch. 7,
from the New England Homestead, "At the Thea6:45, stock reports, weather, S. F. produce news,
tres" with A. L. S. Wood. 7:45, Charles R.
and news items.
Hector with his St. Jamse Theatre orch.
8:15,
KMFT, Minneapolis, 261
Whitman S. Brown, tenor; Edward I. Adelman,
comic and musical program. (E. S. T.)-8 P. M.,
violin; Evelyn Murray, dramatic interpreter; J. R.
WWJ, Detroit, 517 (E. S. T.)-8 A. M., settingRouse,
pianist.
9:15, concert. 9:55, time; weather.
up exercises. 9:30, "Tonight's Dinner" and a 10:01. continuation
of musical program.
special talk. 9:45, Public Health Service bulletins.
WOO, Philadelphia, 509 (E S. T.)-11 A. M.,
10:25, weather. 11:55, time. 3 P. M., the Detroit
grand
organ.
11:30,
weather. 11:55, time. 12,
News Orch. 3:50, weather. 3:55, market. 8:30,
Tea Room orch. 5:40 P. M., police reports. 5:45,
The News Orch., Patti A. Smith, baritone.
grand organ and trumpets. 9:55, time. 10:02,
WDAF, Kansas City, Mo., 411 (C. S. T.)-3:30 weather.
P. M., Star's radio trio. 5:50, marketgram,
KGW, Portland, Ore., 492 (P. S. T.)-11:30 A. M.
weather, time and road report. 6, (School of the weather.
12:30 P. M., concert. 5, children's proAir): address, speaker under the auspices of the gram.
WWJ, Detroit, 517 (E. S. T.)-8 A. M., setting up exercises. 9:30, "Tonight's Dinner" and a
special talk. 9:45, Fred Shaw, pianist and popular
songster. 10:25, weather. 11:55, time. 3 P. M.,
The News Orch. 3:50, weather. 3:55, market.

Health Conservation Association; address, speaker

The Tell-Me-aStory Lady; the Hanlein-Knutson
Trianon Ensemble. 8, program from the home of

ports.

7:15, markets, weather, news and police re-

WKAQ, San Juan, P. R., 310*(P. S. T.)-8:30

P. M., muiscale.
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FIRST PHOTOS ARE RADIOED
RESIDENT COOLIDGE came out first and an anonymous
Jr New York City policeman finished second, defeating the Prince
of Wales, Premier Stanley Baldwin and others, in the first public
"competition" to see who "took the best picture" at the receiving
end of a device in New York City that reproduced photographs sent

[FOR NEWS ARTICLE ON RADIO
PHOTOS, SEE PAGE 13]

from London through the air.

sidering the infancy of the invo
a step nearer. Royalty made
result. The photographs of t
President Coolidge, Statue of I

CLOSEUP of the receiving mechanism, invented by Capt. Richar
H. Ranger of the Radio Corporation of America, which publicl
reproduced photographs sent by radio from London to New Yorl
Motor "A" operates through gearing "B" to rotate cylinder wit
recording paper C. Special fountain pen "D," fed with in
from a reservoir "E," is wiggled by the received signal impulse'
to make a direct record on the paper of the transmitted picture
To the right in a camera box open at "F" a photograph record i
simultaneously made with a small electric light on a sensitiv
photograph film. Magnet "H" advances pen support and light t
right stroke at a time with each reversal of recording cylinder, t,
build up finished picture line upon line. Resistance "K," to left
controls current values supplied to recorder.
(1:nth mood & l`nderwoo
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FROM LONDON TO NEW YORK
The result was so successful, con - the finish of a British footrace, Dowager Queen Alexandra, the
ion, that broadcast movies seemed Prince of Wales, Secretary Hughes, Premier Baldwin, and Ellen
poor showing in the photographic Terry, the actress, are shown here in just the condition in which
policeman, Ambassador Kellogg, they were received in New York. Each photo was transmitted in
erty, a shipwreck off Scapa Flow, about 22 minutes.
whot
kire,
the Po I rt rr trIti n re Noterlea)
,

i>

t

f
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tube?-Michael Mucha, Jr., 205 Cambridge
Ave., Garfield, N. J.
The dry -cell tube may be used. (2) Fair. (3)
Not much good for distance. (4) Too hard to
cell

The Radio University

control oscillations.

rQuestion and Answer Department conducted by RADIO WORLD for Its

Readers by its Staff of Experts. Address Letters to Radio University
Department, RADIO WORLD, 1493 Broadway, New York City.

/Tuning Cod

0
c.00

to

iC

0

(5) Yes.

I HAVE built Bernard's "3 -Circuit Tuner That
Can Be Logged," as described in the issue of
Nov. 8, and find tuning broad. -0. E. Noetling, 10
Irvington Pl., Brooklyn, N. Y.
The two spider -web coils must he a good distance apart-even as much as 8 inches, and the
cods at right angles to each other. Reduce turns
on the primary of the first coil (at left in wiring
diagram). Broad tuning will not be present in this

0
0

0.X015

0

oastoa

c_r10.5c,//ator
Coil

Po ter tlo -

meter

FIG. 62-The Lacault Ultradyne. The intermediate transformers require a good deal of patience to build. 500 turns of No. 28 D. S. C. wire for
the primary; 550 turns No. 30 D. S. C. for secondary. They are wound on two separate grooved forms, but at very close proximity. The osc Ilator
coil is wound on a form 3 inches diameter, 4 Inches long, 24 turns .f No. 20 D. C. C for grid coil. 32 turns No. 20 D. C. C. for the plate coil. The
tuning coil may be a standard coupler. The parts may be purchased ready-made. This is one of th most selective sets known.
CAN you give me a circuit for the 8 -tube Ultra
eliminate this in any way ?-A. Candy, 498 Lanscircuit if the coils are properly placed and regendyne? Can it get DX? Is there a better circuit
downe Ave., Toronto, Can.
eration is obtained. Perhaps your tube does not
for utilizing the 8 tubes?-Jack Rielley, 405 HawTake the leads front the set through the rear
oscillate freely. See article on tuned plate in the
thorne St., Newark, N. J.
of
the
cabinet
or
back
of
the
set.
December 6 issue.
See Fig. 62. It gets DX and gives full value
for 8 tubes.
I AM located within a mile of WEEI and
IN SERIES with the aerial is it better to use
WNAC at Boston. I have a crystal set that is
a 23 or 43 -plate variable condenser?-J. Kuest,
I HAVE a 4 -tube Superdyne that tunes exceedvery
clear and loud but I can't cut one or the
5367
Easton
Ave.,
St.
Louis,
Mo.
ingly broad. Can you suggest a remedy?-G. S.
other completely out. Is there any circuit that
43 plates (.001 mfd.)
Brower, 57 St. Nicholas Pl., New York City.
you know of that will do this?-J. H. Hayes, 214
Cut down your aerial to 50 feet. Do not allow
Huntington Ave., Boston, 17, Mass.
I DESIRE to build a set using 3 honeycomb
the lead from grid condenser to socket to be longWith a crystal set you will find much difficulty
coils. Can you give me data?-G. K. Derone, 2.33
er than one inch. Use a 200 tube as detector and
N.
11th
St.,
Sunbury,
Pa.
in
eliminating the undesirable station. We know
watch the plate voltage carefully. Reduce the
of no standard crystal circuit that will give you
A good set on this order is described by Herman
aperiodic primary even to two turns.
enough
selectivity when so close to the broadcastBernard in this issue.
ing stations, but the one published in the DecemI HAVE a crystal set consisting merely of a
ber
6
issue
is as selective as one can expect.
tuning coil and crystal detector. I am unable to
I CONSTRUCTED Neal Fitzalan's set in the
get Schenectady. Can you suggest anything that
issue of Nov. 1, but cannot get distant reception.
IN
REFERENCE
to the 2 -tube receiver by Byrt
will allow me to cover the 40 miles using this
Can you suggest a remedy ?-W. W. Massey, 1743
C. Caldwell in the issue of Nov. 15: What DX reequipment?-Fred V. Van Dyke, Valatie, N. Y.
F. St., Washington, D. C.
sults
might
be
reasonably
expected front this cirIt is a question whether, in your location, you
cuit? (2) Will it work satisfactorily using 199
Your set is not oscillating. Try (I) switching
can cover this distance with any degree of regutubes? (3) What ratio AF transformers is best?
the
leads
on
the
tickler
coil,
(2)
using
the
rotor
larity. Try the selective crystal described in the
(4) In mounting the RF transformers, is it well to
of the split variometer in the plate, (3) removing
December 6 issue of RADIO WORLD.
mount them at the Neutrodyne angle? (5) How
the variable condenser from across the fixed plate
does it compare with the
coil and connecting one side to the beginning of
Reinartz?-H. L.
IS IT WELL to add one stage of radio -frequency
the plate coil, the other side to the beginning of Hughey, Box 989, Fort Worth, Tex.
amplification to a 3 -circuit tuner?-A. E. Hinman,
the grid coil.
(1) Under average conditions and
227 Valley Ave., N. W.. Grand Rapids, Mich.
Yes.

CAN you tell me how to find the frequencies

and cycles of any receiving set?-Michael Novach,
E. Millsboro, Pa.
Frequency and cycles are synonymous. If you
desire to calibrate a set, it is necessary to use a
wavemeter. See Brainard Foote's article on set
calibration in the issue of Aug. 30 RADIO
WORLD.

CAN I use a Hilco variometer in the $20 DX

FROM the viewpoint only of DX, which of the
following would you suggest: Two stages of
tuned and neutralized RF, 3 stages of stabilized
transformer -coupled RF with loop, the same with
aerial outdoors and couplde to it inductively?Jesse J. Hippe, 2537 Bedford Ave., Brooklyn, N. Y.
The Neutrodyne, with a 100 -foot outdoor aerial.

I CANNOT get below 316 meters on my Solodial
circuit as published in RADIO WORLD in the
issue of Aug. 30. How can I get lower wavelengths?-Joseph Semrad, 173 Magner St., Brook-

set in the issue of Nov. I? (2) How many turns
of wire on the coupler form? (3) Would a type

lyn, N. Y.

12 tube work well in this set?-H. C. Hagerty,

217 W. 9th St., Michigan City, Ind.
Yes. (2) Primary 10 turns, secondary 45 turns,
No. 20 DCC wire. (3) Yes.

until the low -wave stations you desire come in.

WHEN my hand goes near the binding posts
there is a lot of rumbling and whistling. Can I

the tube used supposed to be of the dry -cell type?
(2) Will I get much volume out of a loop? (3)
How about distance? (4) What do you think of
the set? (5) Will a 201A be better than the dry -

Remove turns, two at a time, from the coil,

I HAVE a

1 -tube

super -regenerative set.

Is

Join
RADIO WORLD'S University Club
and Get your awe number. Put the number on your queries and they will be answered
personally the same day as received.

And Get Full Question and Answer Service for the Coming S2 Weeks.
RADIO WORLD, 1493 Broadway, New York City:
Iseelosed find 116.00 for RADIO WORLD for one year (52 Nos.) and also
tads as aft applicatioe to join RADIO WORLD'S University Club, which gives consider
me free
billiermatiena in your Radio University Department for the coming year, and a number
indicating nay saesuberaktp.
Name

Street
City and State

EgfegegoSis loonies win be answered ceiket the same day se received. Be lure to direct
poor query tIsw ohs answer 56 sent collect.

a good aerial
and ground, 500 miles average nightly range. (2)
Yes. (3). First stage 6 to I; second
stage 354 to 1.
(4) Yes, although it is not vital. (5) Reinartz gets
more DX and you seem to be most interested in
that.

IN the Bernard hook-up in the
of November 22, the diagram gives wiringissue
of the rheostat
in the A plus lead and wiring directions
give it in

the A minus. Which

is

correct?-William R.

The rheostat may be in either lead with no difference in results.
a

I HEARD someone speaking in Spanish through

station around 400 meters. What station was
it ?-Edwin L. King, Box 634, Patchogue,
N. Y.
We can not undertake to identify stations
in
the way you suggest, for it involves constantly
listening to all stations.

IN REFERENCE to the reflexed Magnadyne
itt
the issue of Sept. 13: I get
a continuous humming sound. Is this characteristic
of
this
set?
(2) On local stations I get fairly good volume, but
there doesn't seem to be any action on the first
condenser in that I can
it completely
around without noticing any rotate
(3) With
the ground removed, volumedifference.
is wonderful and
tone quality good. Can you explain
it?(1) No. (2) (3) All indications
point to an open
lead in the secondary
grid condenser for shorts. circuit. Look to your
Look over windings for
continuity.
IN reference to Bernard's
1-tube set in the issue
of Nov. 22: Will it receive distances
as great as
500 miles? Would a two -stage amplifier
increase
distance?-S. Davis, St. Paul, Minn.
Yes. A 2 -stage audio -frequency
amplifier will
add to the practical
distance
of the set.
a
I INTEND building
a Neutrodyne. Can
give me any pointers?-Irving
you
Ont.
Pettit, Caldonia.
We expect soon
to publish the best Neutrodyne
h ook up.
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A Character Created

MR. DX HOUND

By HAL SINCLAIR

by RADIO WORLD Artist

A STRANGER IN OUR FAIR.
(AT,' ADMIRING OUR 'TALL ButLoiti65:
I'LL BUST SLIP MIM AN EARFUL
ABOUT OUR WONDERFUL BURGH.

(ThIS cIT7 WAS FOUNDED \N 1620

I WAS KINKING wMAT

fr\ 5coTc-ri tIAN NAMED 4,\NGE.L0
F INN EGAN THAT BUILDING THAT
YOU ARE NOW LOOKING AT 15
ONE OF THE WORLDS TALLEST. I

woNDERFUL HIGH PL ACE,'

ThAT WOOL. D BE rim%
FOR AN AERIAL.~

SUPPOSE -YOU PRETHRILLED Gs/ 11;H-11

Literature Wanted

The Radio Trade
Manufacturers Favor
Frequency Over
Wavelength
RADIO problems affecting the public as well
as radio manufacturers and distributors formed
the basis of the discussions at the semi-annual

meeting of the Radio Section of the Associated
Manufacturers of Electrical Supplies in New York

The general use of frequency rather than
casting stations was urged by the Transmitting
City.

wavelength to describe the assignments of broad-

and Receiving Set Committee. Where tuning
markings involved frequency or wavelength
values, the Committee held, frequency markings
only should be used. Other recommendations by
this Committee were:

That the controls on receiving sets shall be so

arranged that clockwise rotation of rheostat con -

Business Opportunities

Radio a n d Electrical
Rates: 50c a line; Minimum, $1.00
EXPORT correspondent and executive with experience of foreign markets South America and

Europe, speaking French, Spanish, German, be

sides English. Good knowledge radio parts. Seeks
position. Leo Sichel, 6 Cliff Street, New York.

Steps to be taken towards the elimination

fraudulent or misleading advertising
apparatus and supplies were discussed.

the general public with technical, as well as

industrial, developments both in the radio industry
and in the broadcasting art, radio had become an
all -year-round industry, it was generally conceded
at the meeting.
The Transportation Committee of the Radio
Section made a series of recommendations covering standardized terminology and classifications
for radio products at present unclassified for rail
transportation.

WELL-EQUIPPED machine shop located in the
suburbs, desires the manufacturing of small specialties or machines. First-class work at lowest
prices. Molimi & Co., Inc., Woolworth Bldg., N.
Y. ('. Whitehall 1189.

Alfred M. 011is, Springfield, Mo.

H. C. Haggerty, Michigan City, Ind.

Nicholas Holland, 115 Greenpoint Ave., Brooklyn,
N. Y.
Warren Guise, 10148 Ewing Ave., Chicago, I1L
(dealer).

result of manufacturing experience

and has unique and sound principles of construction as may be found in the highest grade appa-

Ohio.

possible chances of misalignment, is one of
the features of the new condenser. Straight line
capacity is obtained by scientific construction of
rotor and stator plates, which are made of a
special grade of brass. Pigtail connection on rotor

A B. C. stands for the American BroadrX cast Club. Join it today. It involves
no dues or payment of any kind, and no
obligations. It was founded by RADIO
Woltz simply to unite the broadcast

L. HAS NEW LINE OF LOW -LOSS
CONDENSERS

TO meet the demand for a finer product, David
Wald, president of the United Scientific Lab.,
Inc., 92 East 10th Street, New York City, producers of the famous U. S. L. line of radio
apparatus, has again set to work and designed a
line of low -loss condensers, splendid in mechanical
refinement
and

construction. The
years of exerience
designing
and
building electrical
motors, apparatus
and radio parts,
Wald

fitted

Mr.

and

skill.

to design
apparatus
with
the utmost pre-

cision

condenser is

CAPITAL SUPPLIED to going concerns that

RADIO BUSINESS FOR SALE; good location
732 Lexington Ave., near corner 59th St., N. Y. C.

State

Are you a dealer?
If not, who is your dealer?
His Name
His Address

The new low -loss

U. S.

17.

AM ANXIOUS to find meritorious manufacturing business; one that can be moved or started
in manufacturing plant, located in Auburn, N. Y.;
will invest capital. Correspond with P. 0. Box
87, Auburn, N. Y.

City or town

Henrietta Battery Co., Henrietta, Tex. (dealer).
Albert Dlesk, Harlan, Ky.
Welne Wade, Wadesville, Ind.
Dick Manning, 874 Oventoxo St., Portland, Ore.
W. J. Coon, Lone Free, Iowa.
Wm. J. Seller, Box 37, R 1, New Rockford,
N. D.
J. Hollingsworth, Leavenworth, Kan.
A. S. Cooper, Glen Lyon, Pa.
Hary Clare, 2318 I St., Granite City, Ill.
B. C. Elder, Box 257, San Francisco, Cal.
Loyal B. Snodgrass, 333 Grant Ave., San Fran.
cisco, Cal.
Roy Whitehurst, 1829 Stephen Ave., Brooklyn,
N. Y. (dealer).
M. H. Kelleher, 546 Snell St., Fall River, Mass.
John Johnson, 3748 94th St., Elmhurst, L. I.,
N. Y.
Anthime Lippe, Gamelin Co., Lavel, Que., Can.
Alfred Donovan, Mt. Morris, N. Y.
F. J. Ensel, 2000 32nd Ave., S., Seattle, Wash.
H. H. Krugg, 416 N. Jackson Ave., Joplin, Mo.
Clyde H. Johnson, Willsboro, N. Y.
M. J. Marston, Box 374 Presque Isle, Me.
Fred Gold, 169 S. 3rd St., E., Salt Lake City,
Utah.
Robt. H. Ames, Fairmont, W. Va.
C. Fairweather, 228 E. 120th St., New York City.
H. K. Fuslin, 13501 Chapelside Ave., Cleveland,

ha's

Central Ave.,

Name

radio

of

newspapers and other publications in familiarizing

WANTED
Thoroughly experienced Radio Engineer. Give
experience and references. Radio World, Box No.

212

Service Editor,
Radio World,
1493 Broadway, New York City.
I desire to receive radio literatnne

of

As a result of the informative campaign conducted by the Radio Section of the A. M. E. S.
and the splendid educational work by the many

Box No. 16.

Factory, X -Coll Corporation,
111, Newark, N. J.

blank below may be used, or a post card
or letter will do Instead.

the actuating knob shall turn in the same direction
as the index.

Dave you anything new in the Radio line? We
will market it for you. Get in touch with us
at once, furnishing full particulars. Radio World,

have a good record; we buy and sell all securities
that can stand strict investigation. A. D. Braham
& Co., 2 Broadway, N. Y. C.
LARGE MANUFACTURER of an advertised
automobile and radio product, rapidly expanding
into national distribution, offers distributing franchise for this territory to a man of ability and
financially responsible. who desires a profitable
connection with a reliable firm selling a staple
product in daily use all over the world. Address

THE names of readers of RADIO WORLD
who desire literatire from radio jobbers
and dealers, are published in RADIO
WORLD, on request of the reader. The

trols shall give increase of voltage on tubes or
increase of volume on volume control.
That scale markings for filament control be
divided 0 to 10, with the word OFF shown
separately.
That the standard for tuning controls shall be
that dial markings shall increase with clockwise
rotation and that in the case of vernier controls

MR. INVENTOR

yr

2

the

Ohio.

Chas. Robbins, 13505 Chapelside Ave., Cleveland,

rattis.
Rigid frame construction without depending upon
insulation for support, thereof, thereby eliminating
all

insures absolute electrical contact

with

rotor.

Hard rubber dielectric outside of the electrostatic
field thereby insure maximum efficiency and low
loss. Stator plates automatically held in retaining
posts under a new process eliminating all possibilities of loosening and reducing electrical resist.
once to a minimum. Adjustable bearing with
special take up arrangement for wear and end
thrust which can be readily adjusted by the
average layman.
Mr. Wald has been featuring distribution to
the jobbers only and recognizing territorial rights.
His aggressive methods of merchandising have
won the good will of the trade with the result
that as the manufacturer of a new condenser by
an old firm keeps the U. S. L. busy supplying
the demand.
-

JOIN THE A. B. C.

listeners and radio fans in general in a

common bond to promote their welfare as
occasion requires. Send your name and

address to A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.
H. C. Haggerty, 217 W. 9th St., Michigan City,
Max C. Stumpff, Bo; 148, Louann, Ark.
Raymond W. Goodspeed, 1141 Commonwealth
Ave., Allston. Mass.
Chas. N. Musser, The. Radio Shop, Shepardstown, W. Va.
Nicholas Holland, 115 Greenpoint Ave., Brooklyn, N. Y.
Ind.
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A THOUGHT FOR THE WEEK
WHAT must have been in Marconi's
mind during the 3,000 -mile International Broadcasting Tests of late November as he thought of the time when

A Bad Point of View Spoils Anything

he was delirious with joy over sending

wireless messages a distance of 1,000 feet!
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Entered as second -slew matter, Marsh 28, 1912, at

the Peet
of March 3, 1370.

York, New York. under the act
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The Pointed Program
11 P. M.-It's great to hear foreign stations, if the locals will let
you try. 11:08-On our set we can
hear the pipers, in Aberdeen whenever we want to, but when we seek
verification we find that Aberdeen
wasn't on the air but that the tubes

fried noises beautifully. 11:20Nobody would have tried very hard
in America to hear England if it was
proven that Chief Engineer Eckersley of the British Broadcasting Com-

pany really said that America has

nothing to teach England about

11:27-The international
tests proved that it can't be done yet
without much imagination, else easy
radio.

satisfaction with any old kind of
11:35cross -ocean reception.

Nothing gets a man's goat so much
as when a 1 -tube fiend who owes
"him money tells of having heard
2L0, when the peeved 8 -tube guy
couldn't even get static from abroad.
11:47-This business of importing
radio programs may give the short
session of Congress something new
to tinker with on the tariff question.
11:55-Some of these programs that
started on their course from Great
Britain as opera and arrived here as

14/xi/ILEA/

Tex Rickard's Mistake in Banning
Broadcasts of His Fights
TEX RICKARD, a genius in the fight-prumoung line and one of the
few men who can stage a fight of world-wide importance and do it
in a way that pleases the multitudes who attend the battle, has made
a tactical blunder. He has decided that fights he stages are not to be
broadcast. Mr. Rickard thus proves that he is no sort of a diplomat whatever. The idea seems to have become rooted in his head that attendance
at such fights is reduced because fight fans are content to hear the description over the radio. Mr. Rickard's own box-office records probably would
not be his best witness if this question came to a show -down.
If the source is not too closely scrutinized, perhaps the radio fraternity
may take it as a compliment that Mr. Rickard thinks broadcast descriptions
of anything are so fully satisfying that personal attendance at the event is
a needless exertion.

For those who delight in fight descriptions over the radio it is to be
regretted that such an important figure in the fighting game as the

illustrious Mr. Rickard should deny them the opportunity of hearing over
the radio what's going on at the fights Mr. Rickard puts on. Those who
are opposed to prize fighting will hail with delight his decision to keep
off the air his contributions to the promulgation of fistcuffs.
But, solely from the viewpoint of the publicity value of broadcasting a
fight, Mr. Rickard really should be thankful that such a medium as radio
exists whereby he might further the ends to which he is devoting his life.
It is indeed strange to encounter such shrinking modesty in Mr. Rickard's
cabsen profession, for usually fight promoters are real "artists" when anything like publicity is suggested.
The over -generosity of fight promoters to some sporting editors has long
bordered on private philanthropy. Fight promoters are among the most
eager space -grabbers with whose adroit tactics newspaper owners have to
contend. Any time a fight promoter puts a paid ad. in a newspaper is an
occasion for heated celebration, and if the ad. exceeds five agate lines it is
time to call out the fire department. The owners of baseball clubs also
are a source of annoyance to newspaper owners, since what money these
owners pay out somehow doesn't find its way into the coffers of the business office. But the baseball magnates are wiser than Mr. Rickard, in that
they welcome broadcasting of games, and attendance is increasing all the
time.

An example of what broadcast publicity does may be found in the

experience of Vincent Lopez. Through WEAF, New York City, every
Thursday and Saturday night, Lopez and his jazz orchestra broadcast from
the Pennsylvania Hotel. Lopez made a test. On a recent Sunday afternoon he and his fellow contributors to the elevation of musical intelligence
gave a concert at the Metropolitan Opera House. All the ads. in the newspapers and elsewhere read : "This concert will NOT be broadcast." The
challenge was plain enough. The Metropolitan Opera House was not big
enough to seat all the persons who crowded to this concert. The following Friday night (the usual Thursday program having been upset by the
international tests) Lopez, at the microphone, took special pains to thank
the radio audience for the large attendance at the Metropolitan, and attributed to them the success of that concert.
Maybe Mr. Rickard will live and learn. At least we hope he will live.

static should be excluded as undesirable aliens. They didn't pass the
literacy test, anyway. We couldn't
understand the announcer. If that
was discernible English we'll take
vanilla. 12-Ten dollars reward

and a year's subscription to RADIO
WORLD, to make it worth while, for
the arrest and conviction of the amateur who said : "This is 2L0 signing off," and then laughed when we
thought we's like to believe it.

T.
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The Duolateral Set
(Continued from page 9)

end of the winding is on top. The end
of Ll goes to the ground, which also connects with A-. This same lead connects
with the rotor plates of Cl. The rotor
plates are the movable ones. See what
binding post on the condenser makes this
contact. The rotor plates are marked R

in Fig. 1. The object of connecting them

with the ground is to reduce or eliminate
the possibility of body capacity. The stator
or fixed plates are marked S.
3. The beginning of L2 connects to the
plate of the RF tube and the end goes to
the amplifier B+. No definite voltage is
given, because your own tests will answer
that question best for you. Try voltages

from 45 to 90 and, after a week or ten
days, you will know which voltage operates best. Some doubt may arise as to

what is the beginning of this coil, I2, the
home-made primary. Look at the secondary of this coil, the duolateral from which
twelve turns had been removed. See in

given.

Place a tube in the first socket,

extreme left. Turn on the rheostat Rl.
If the tube lights, take it out of that socket

and place it in the next one. If it does
not light, then check up your wiring and
find out why. Continue this, using the
same tube, until you find that the rheostat
(or switch, where such is used in the audio
stages) causes the tube to light. Remem-

ber, that the 12 type tube lights very
faintly, so do not expect a glare. Now
that all the tubes light it is safe to connect
the A+ and B-.
Tuning

To tune in a station, first use the earphones. The phone tips are fastened to a
jack plug and the plug is inserted in J1.

The tubes are turned on. Set C3 at about
50. Turn dials Nos. 1 and 2, counting from
left, approximately in step until a signal
is heard. If none is heard, tune them

together, but out of step, a few degrees
apart, starting, say, with Cl at zero and

what diretion the beginning of the secondary, L3, points. The terminal of 12
that points in the same direction is the
beginning of I2. It does not make any
difference if the beginning of I2 is on
the opposite side to the beginning of L3.

C2 at 5, and keep this difference constant.
If no station is heard, vary the difference.
Finally, if no signal is heard, slowly rotate
the dial of C2, while more quickly turning
Cl from 0 to 100. When a signal is heard
bring up the volume by adjusting the dial
of C3. Now that you have the station

side of the grid condenser C4 and also
to the stator of C2. The other side of
the grid condenser goes to the G post of
socket No. 2. Across the grid condenser
put the leak R4. The end of L3 goes to
A+. This connection is the grid return,
because it is made to the opposite end of
a coil whose beginning goes to the grid.
Note that the grid return in the first tube
is to the A-, which is correct in all am-

when you succeed, write down the dial set-

4. Connect the beginning of L3, the lead
emerging from under the winding, to one

plifier circuits, radio or audio. But in the

detector circuit the rule is to connect the
grid return to the A+, except/ if the 200
or 300 tube is used.
5. Connect the plate of the detector

tube to the beginning of L4 and to the

stator of C3, the third variable condenser.
The end of L4 goes to the remaining un-

connected side of this condenser and to
one side, either outside leaf, of the jack
J1. The other outside leaf goes to B+
22% volts, but other voltages, all under
45, may be tried. Sometimes less than
22% gives better results. Across these
two leads, plate and B+ detector is placed
the by-pass condenser C5, and it may be
soldered right to the jack with bus bar.
The connections for C5, which may be
omitted in most cases without any sacrifice, as given here slightly contradict the
diagram (Fig. 1), and these directions, not

the diagram, preferably should be followed to that extent. The inside spring

whose tip makes contact with the outside
spring or frame that went to the plate is
connected to the P post of the first audio frequency transformer. Follow this lead

with your eye, so that the plate of the

tube is connected through L4 to the jack
and to the P post of the AFT, when there
is no plug in the jack. Thus you will have
remaining only one unconnected spring

on 51, and that goes to the B+ post of
the first AFT. The G post of this AFT
goes to the grid of the third tube and the
F post goes to the C-. The plate of the
third tube is connected to the P post of
the second and last AFT, whose B post,
instead of going to B+ 22% volts, or
detector B+ voltage, goes to the amplifier
B+ voltage, from 45 to 90 volts, to be determined by tests. The G of the second

AFT goes to the grid of the last tube
and the F of the second AFT to the C-.
Connect C+ to the A- on the battery.
The only remaining connections, save one,
are tojoin the plate of the last tube to
one side of the single -circuit jack, 32, and
the other side of the jack to B+ amplifier.
The final connection should not be made

until a preliminary safety test has been

Keg U. s

otnro

Receivers
THE Magnavox circuit is
a highly perfected form
of tuned radio frequency with
Unit Tuner, characterized by
exceptional selectivity, clearness and volume.

tuned in, try to bring it in perfectly, and

tings, for this circuit can be logged. The
same stations always come in at the same
dial settings, although the readings may
not be in step, that is, 60, 60, 60, etc., all
through the scale. Now remove the plug
from the detector jack and insert a plug
in the audio jack, J2, which plug is connected to loudspeaker terminals. If the
audio stages do not function, check up the
wiring, and finally, if no audio amplification is obtained, test the AFT for defects.
This is a precaution best taken, however,
before the set is assembled. One tip of
a pair of phones is connected to the plus
post of a 1% -volt battery, the other battery pole, that is, minus, being connected
to one side of terminal of the primary of
the AFT (P or B). The remaining phone

TRF-50 (as illustrated)-is a 5 -tube tuned
radio frequency receiver with built-in Magnavox Reproducer unit, $150.

tip goes to the other primary post. A
click should be heard, a rather distinct
one, when the contact is made, for the
primary winding has lower impedance

than the secondary. If no click is heard,
providing your test battery is in condition

and your phones likewise, the primary
winding of the AFT is broken. In making
a similar test of the secondary, expect a
faint click. Another advantage of such
a test is that, if no identifying marks appear on the AFT, the slight click denotes
the secondary, the more distinct one the
primary. However, most transformers
nowadays are marked. P1 and P2 correspond to P and B, respectively, and constitute the primary. Si and S2 arethe
secondary, these connections on most
transformers being marked G and F.
Hence, P1
P, P2 = B, S1 = G and S2 =
P.

Rarely F may be marked A-.

For Greater Selectivity
If greater selectivity is found necessary,
which will be rarely, transformer -coupled
RF amplification should be used. In that
case make a coil just like the L2L3 combination, with home-made primary. Call-

ing the new primary L, the aerial and
ground connect to the terminals of that
coil. The ground also goes to the end of
Ll (now the secondary), hence L. and
Ll are conductively connected. All the
other wiring remains as described.
Remedies

If the set does not tune low enough,
remove turns from windings, one at a
time. At about 5 to 10, 200 meters should
come in, with 545 meters around 90 and
492 meters around 67. Thus, even if there
is a slight difference in dial readings for a
(Concluded on page 30)

TRF-5 (as illustrated)-is identical with the
above but encased in smaller cabinet, with
Magnavox M4 Reproducer, $125.

With the development of these
Magnavox Receivers, radio has
entered the stage of permanent
design.

From simplicity of control to re.
liability of performance, the Mag.
navox cabinet sets offer the utmost
value in their field.
Magnavox Radio Products are sold
bygood dealers everysvhere.Catalog
on request.

THE

AGNAVOX
COMPANY
New York: 350 West 31st Street
Chicago: 162 N. State St.
San Francisco: 274 Brannan St.
Canadian Distributors: Perkins Electric, Ltd.
Toronto, Montreal, Winnipeg
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CABINETS

GLUCKSON

Mar to Build your Set with NATIONAL LSI)

Latest etylea in knocked down type and
Leatherette covered. Write for prices and deacriptire matter.
6 Cton,
lntl.
NATIONAL CABINET CO.,
Mots.

Obl

Day

BROADCAST
RECEIVER

NEW AMPLITRON TUBES S2.50
Our special Istroductery Klee
All tubes repaired
Buy direst
(Detectors or Ainplifiars)
from
Guaranteed like nevi
manutosturers

/The latest and most remarkable 5 -tube tuned
radio -frequency receiver on the market to -day.
A guaranteed set in every sense.

American Radio Tube Works
23

In justice to your purse come in and hear it. You will not be pressed to
buy. We want to prove to you that the Gluckson is much superior to any well
known receiver selling at the same price or more.
The Gluckson is set off in an artistically designed, closed desk type cabinet.
Non -oscillating -absolutely stabilized. A revelation! Its tone quality, selectivity, volume and range!

List $98

Central Avenue
Newark, N.
Agents, ]'lease Write

1.

RADIO BARGAINS

Radio Set Complete, with IL C. A. Tale
Batteries and Antenna Equipawist,

ready to tune to

ULM

Journal Law -Low Cells, get

1.88
1.05

Swayed Bindles Pmts. Consists set
Owruteed Crratsls

Famous Cluipl Transteresre. 5.1 r 1-1.. 11.116
.1;011 or .leas r,1.ot f tomptly C.O.D. Parcel Post
FREE -Writs ter 1118 ausal Skeet

At any Reliable Dealer or

Dept. 4

RADIO -ELECTRIC MFG. CO.
442 011st Ave.. Newark. N.

1.

GLUCK RADIO MFG. CO.
115-117 WEST 23RD STREET
Radio Dealers and Distributors.

RADI012;1

NEW YORK CITY

I arrituries Still Oren.

Get in Taticli with Us.

For Consumers FREE
YOU btl,

parts to i.11

..... ..... ...... ... ...... ,... ..... ..... ..... .... ..... .,.. .....

.....

.....

.....

......

Have You Heard THE RADIO SHACK

Na

net,r

o

oo add the

triccay

51

will soon went acids goods I

Ciser

with

ACCESSORIES
Everything needed to operate after building is listed here -

S Type 201A Tested Tubes ..... .410.35
1 60 -Ampere Hour Storage Battery 11.25
2 45 -Volt Extra Large Enco " B"
Batteries
6.50
1 Pr.3000-Ohm Head Phones andCord 3.75

I

an ordinary hook-up but a clear picture form that a child can understand

and make.
2 Premier Hedgehog Transformers.

ALL ASSEMBLED READY TO WIRE

Address
City

New York City

.....

LOW LOSS INDUCTANCE FORMS -Linen Im
pregoated Bakelite. 50e each. The Kehler Radio
Laboratoriee, Abilene, Kansas.

Dept. L-156
65 Vesey St., New York, N.Y.
Please send me the "Shacton" outfit I have
marked. When it arrives 1 will pay the postman the amount. If I am not satisfied 1 will
return it in 5 days, and you agree to refund my
money instantly, Mark choice in square.
(A) Complete Building lilt...529.39 Cl
(B) Operating Outfit
034.05 D

7allia 7
Wale 7

71260 7
7a28a 8
7i(271 9

7R40110

$3.00
3.30
9.82
5.25
6.05
7.25
7.25
11.25

$4.75
5.50
6.75
9 00
10.00
11.50
12.50
18.00

to Order

request.

410.440 New Street

(Established 18791

Closionstl. Ohl.

(References Dun or Bradstreet's)

State

..... ......
I

Mounting

Beards 50, Each
Will not warp or CM*. Made of No. 1 wood finished in
either Mahogany or Walnut, bright or rubbed finish to
match the Anent of furniture.
Manufacturers' and Dealers' Liberal Discounts sent upon

THE PERKINS-CAMPBELL CO.

Name

THE RADIO SHACK
....

Wait 7

THE RADIO SHACK

match panel.
5 Lengths Professional Bus -Bar.
1 Special Blue Print for this circuit. Not

.....

RADIO
CABINETS
"From the Lumber to You"
PRICES --Cash with order. prepaid east of Mieenurt River;
west. add 15 cents to quoted price. Send Pmt &floe
or
Express Money Order.
Panel
Imitation Walnut
Genuine Walnut
Sizes
or Mahogany
or Mehegany
7x10x 7

MAIL COUPON TODAY

with Gold -Plated Indicators.

.....

STEINER BATTERY CO., Lancaster, Ohl.

together, and we will send Fine Mahogany Finish Cabinet FREE!

2 Molded Mahogany Dials grained to

?(

Ton cents (10c) additional when sent C.O.D.

Serial Sizes

Order Set and Accessery Outfit both

2 30 - Ohm Shacton Bakelite Rheostats

7C

$34.05

CABINET FREE

Speaker
1 Freshman Mica Grid Condenser.
1 Standard Glass -Enclosed Grid Leak.

55 Vesey Street
7i

1.50
70

Parts also sold separately

Fronts; 1 for phones, 1 for Loud

iier

45 Volt -$4.50, postpaid In U. S. A.

PRICE
2939

1 Antenna Equipment
1 Phone Plug, Double.
COMPLETE OUTFIT

G%® !f®

Price complete with cells: 22.5 Volt -22.15.

S

For design, construction, performance and ease of operation the SHACTON is the
most remarkable achievement in present day radio. The most important feature and
without a doubt the cause of SHACTON'S success lies in the fact
that Low Loss instruments of the highest grade are used throughout the entire circuit. Equipped with VISIDIALS-dials behind
the panel, enabling fine, sharp tuning without vernier. The Visidial
adds to tne appearance and improves the performance to a surprising extent. Something new, something better.

Coil.

ALWAYS FULL VOLTAGE

Ilse any brand standard flashlight calls. No springs
-No loose connections. Can replace one or more
cells without soldering. Oost
less to maintain. Order direct -Mail orders our specialty. Money -buck
guarantee. Free descriptive literature upon request.

VISIDIALS

1 Genuine Brunswick Low Loss Condenser.
1 Brunswick Triploid Mounting Socket
and Binding Post Strip.
2 Brunswick Cast Foundation Brackets.
2 Brunswick Jacks with Gold -Plated

Thar,14

17-4-41"/

The
Supreme Achievement

with VISIDIALS
1 7x18 Drilled Radion Mahoganite Panel,
Engraved in Gold.
1 Brunswick Low Loss 3 -Circuit Tuning

sand

RE -NU Radio "B" Batteries

New Shacton Low Loss
3 Circuit Receiver?

STANDARD PARTS

Just

of o

Liberty.H.O.House.Dept X.6811061ibertyft..N.Y.

REFILL-A.BLE

Send for our Catalog
ASLIGHT turn of the Visidial, then -music, lectures and entertainment
of all sorts from all parts of the country. These long, cold winter evenings hold many a surprise for the owners of the new "SHACTON."

100 PageS

your name

*"

*". .....

WIRELESS IN THE HOME. By DePorwit
Sent postpaid on receipt
1Se. The Columbia
s

Print, 1493 Broadway, N. Y. C.

DO YOU WANT to invest in going business, or do you wish to sell one? aDo
need
capital for any legitimate purpose? II you
you do,
and your proposition will stand rigid investiga
tion, we can help you, in strict confidence. Personal Finance & Service Exchange, Inc., 141
Broadway, N. Y. C. Rector 4195.

v
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SIMPLE 1 -TUBE SET
(Continued from page 6)
arms having to be cut away from the central hub. Besides, the basket -weave coil

that will result from the present procedure has a higher inductive value for a

given amount of winding than the spider web, has less distributed capacity, affords
sharper tuning and is in every way more
efficient than a spider -web coil, including

the factor of facility of mounting. The
whole trend in coil making is away from
the spider -web and toward the basket weave coil, although the spider -web with

form removed was a great improvement
over the old-style coils wound on a heavy
insulation tubing that sapped precious
radio impulses.

Now, using No. 20 double cotton cov-

ered wire, measure off 5" for later connec-

tion, and at this point start winding in

and out of every second rod until a total
of 36 turns of wire have been put in. Do
not wind this coil in and out of alternate
rods, but, taking the starting post as an
example, skip two rods and pass the wire
to the inside of the third rod from the beginning. Now skip two more and pass the
wire to the outside of the fifth rod, and
so on until the whole 36 turns have been
put on, when 5" excess is left for later
connections and the wire cut.
Now, get some twine and cut it into fifteen 6" lengths. Move the coil gently
until the bottom of the coil (really the beginning, for it was there you started to
wind it) is about 1" frctm the base. Take
pains with this operation, lest you destroy
the symmetry of the coil. However, if
you do not do this part of the work hurriedly you will have no trouble whatever.
The object of lifting the coil is to enable
you to pass the tie -string with great
facility and comfort. There are several
ways, of using this tie -string. The best
way is to pass one of the 6' lengths between inside and outside winding, at a
given point, using a needle through which
the tie -string is threaded. Simply drop
the needle between the inside and the outside layers of the winding at a given place

and pull the needle through the 1" free
space at bottom. Now pass the needle
up through the corresponding aperture, or
space between windings, in the adjacent
aperture. This time the needle is passed

upward and this is more difficult than
dropping it down, for the same reason
that it is easier to skate downhill than uphill. Then the needle is brought to the
top and is freed from the thread. The

two ends of the thread are pulled until the
coil is secured at this point without altering,the spacings between successive windings. That is, don't pull so hard that you
squeeze the coil together. Just apply
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S -U -P -E -R -D -Y -N -E Specialists
WE ARE HELPING HUNDREDS OF FANS IN THE SATISFACTORY CONSTRUCTION AND OPERATION OF THE
SUPERDYNE, so successfully featured by RADIO WORLD

WE CAN HELP YOU!

ZILTIViDXIE
suPF.r1'61-F-RdolDYNE
If page Ulnetrategl book with detailed instruethey on &Hung, wiring, assembling and opere ttas Model L-2 131tradyne Receiver.
Lateen
e athestia edition by R. Z. IsiauIt-A. M. I
R. E., inventor of the

Ultradyne-the most

selective receiver known
Write far descriptive
Weider.

Phenix
Radio Corp.
5-9 Beekman Street
New York

GUARANTEE

Our engineers have developed the coils for this

circuit to Its highest perfection. Coils for super dyne (complete with diagram)
(Note: These Coils have been developed by and
are distributed solely through us and should not
be confused with Inferior cells.)

$6.50

We guarantee everything you
buy from us to be eatislaetory

to you in every detail.
You take no risk Whatever in
sending us your order, for un.

SUPERDYNE KITS

Kits consisting of two Flwell Ina Condensers and $
complete set of coils (with diagram). SPECIAL
PRICE FOR THE MONTH OF DECEMBER

50

less you are completely satisfied

with the article you may return
anything you buy from us within 10 days and we will prompt
ly refund your money.
We want you to know the
kind of a house you are trading
with.
We want you to know
our principles of honest dealing

COMPLETE PARTS FOR SUPERDYNE

Easily recognized as the products of lending manu
assembled on engraved Radian front

lecturers,

panel, and base panel with necessary bus bar
ready to wire (technical and schematic diagram
furnished).
Schematic diagram drawn to actual

size on minutest detail showing Wiring above and
below base panel.
Using this diagram you can

.00

and honest merchandise.
Wallace Radio Company for
Good
Standard Radio Equip-

build a net equal to the best expert, particularly
as te appearance and results
Contrary to usual practice,
these, all ports included In this kit are the
very hest quality on
market. and workmanship first class

ment at reasonable prices with
service-that means something.

WALLACE RADIO
COMPANY, INC.

Complete Parts for all of WORLD'S
SUPERDYNE HOOKUPS

HEADQUARTERS FOR

Loud Speakers

De FOREST

RADIOLA

RADIOLA SUPER VIII

D-12 Wonder Loop $136

SUPER -HETERODYNES
REGENOFLEX

Radiola
Superspeaker

Set

RADIOLA IIIA
RADIOLA III
FULL LINE IN STOCK

325.00
30.00
25.00
10.00
38.00

De Forest

De Forest Tubes -

RADIOLA X

Dysnac

the tube which made
Radio what it is.

Silvervolce
Postage Prepaid

WALLACE RADIO COMPANY, Inc.
NEW YORK

135 LIBERTY STREET

WE CAN SUPPLY ANYTHING IN RADIO

SUPERDYNE ADVICE FREE!

MAIL ORDERS FILLED

RESULTS GUARANTEED

If Your lent Won't "lent"
Here's the missies link. Uses same PooeL mote
layout, same that fewer) tem. Selective. deep.
monism volume from "Coast to Cast." Iltuadrede
have bought this kit-any kick. but worm of
enthusiastic testimonials. Wor 05.50 we will send
prepaid Um only extra part. 21 feet gold sheathed
bus wire. lithographed circuit and recapiste, ample
Instructions. with unlimited privilege of all seaeultation. Nothing else to buy. Batisfaeston guar45 pats radio
anteed. Data shoot el/cult-10a
satalog-le. Stamps taken same ,.

tt.

Kiadag Radio Laboratories
KENT, OHIO

For Maximum Amplification Without
Distortion and Tube Noises
use the well known

Como Duplex Transformers
Push -Pull

Send for Literature.

COMO APPARATUS COMPANY
440

Tremont

St.

Boston.

Mawr.

Make BIG MONEY!

RADI

LARGEST RADIO STORES IN AMERICA

enough pressure to get the tie -string
(Continued on next page)

How to Build

READ OUR GUARANTEE

OUR OWN COILS FOR SUPERDYNE

We Need Men-Can You Qualify?
Ozarka representatives make real money because they give real values and deliver a real
service. For instance, there is a4 -tube Ozarka
Instrument for loud speaker operation, giving
wide range of reception at $39.50. Our men
demonstrate Ozarka Instruments and Install.
The Instrument makes the sale easy by its perfor-

509 0. *taro at.

CHICAGO. U. S. A.

mance. We train you to know radio and oar methods,
make you worthy to wear the Ozarka button as our
accredited representative. Previous experience is not
necessary. In fact we prefer to do oar own educating.
If you have a clean record, are industrious, and have
Umw

111W-1

saved up a little cash, here's a real opportunity, if
you can qualify for an exclusive territory. We already

have 2247 representatives. Territory going fast.

We guarantee

10

our new 68 -page

Catalogue will save you money
on brand new fully guaranteed. aatiasally advertised
We buy Up nuUsuNotarel'e sad
radio apparatus.

government surplus stocks, Jobber sad dealer bankruP,
Mocks, etc.

Our enormous buying power permit. m

to pay spot cash and get rock -bottom prices --even wa
below emoeveturnr's .-^sts. That's why our catalog.

L crammed with

thou

sands of weoularfal radio
bantam. Times why we
GUARANTEE to save
you money.

FREE, LARGE
Ss.'"

Van

Illustrated BOOK
WRITE Today for illustrated

book No.101 that gives the entire

Ozarka Plan. Don't fail to give
the name of your county.

OZARKA, Inc.
842 Washington Blvd.

CHICAGO

4 Tube Sets As Low $3950
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O'Rourke's Low -Loss Coil
(Continued from preceding page)
Then knot the string. Your tie -

mistake the manner of tieing the coil. The
tie -string is not placed mid -way between

V-shaped criss-crossed points of the windings meet and the thread, you will notice,

around the winding, but, so to speak, ties
two succeeding Vs together. In actually
making the coil anybody will see at a
glance what these directions mean. The
process of binding the coil is continued
until the operation is completed at each

taut.

DIAMOND
Low -Loss Condensers

string will be binding the coil where two

Diamond Low. Loss Variable Condensers are made of
PURE aluminum plates-and STRONGLY cen
strutted.
Nothing to get out of order.
Lowest
minimum losses.
Try a DIAMOND in your radio
get-and note the difference.
Entire satisfaction

runs down, but at right angles too, one V
and conies up at right angles to the next
V. The up and down strokes of the tie string will be 1/4" apart or less. Do not

guaranteed.

I
Plato-Cap. .00025 mfd
17 Plate-Cap. .000375 mfd
23 Plate-Cap. .0005
mfd

$2.00 each
2.25 each
2.50 each
Shipped PREPAID anywhere In the U S.; money
order. also accepted in advance. Shipped same day
1

order is received-NO DELAY.

THE RADIO XMAS GIFT

FEDERAL RADIO PRODUCTS CO.

710 Broadway

RECORD YOUR RADIO STATIONS

Schenectady, N. Y.

$3.00

Copyright
1924 try

SAVE $6

S. T. Aston
& tios

ON $9.50 B

Telephone

BATTERY

Franklin

Complete

Postpaid

100 Cards, Mahogany Finish or Oak Cabinet, and
Index Dividers.
A Useful Accessory to Any Set.
Give Name of Set or Sketch of Dial Arrangement.

Cut out Jobber and Dealer. Now direct to
you for one-third. Large 4500 m.a.h. Heavy

Postpaid

en

Receipt of

Cash

or

Money Order.

Dealers Write for Terms

Glass Jars, Rubber Capa and Tray, 24 volts
$3.25 (formerly $9.50).
Pay expressman

S. T. ASTON & SON

114 WORTH STREET

after examining, or 3% for cash in full with

NEW YORK CITY

order.

result should be a low -loss coil that is selfsupporting and one of the finest made.
Condenser

Hating gone to such pains to safeguard
against avoidable losses, it would be a
pity not to get a good low -loss condenser.

One with vernier, that is, a device for
eral Radio, Cardwell, Bruno, D. X. L,
Flewelling, Bremer -Tully, Malone-Lemmon, Acme, General Instrument, or the

like.

The condenser should have a maximum capacity of .001 microfarad, normally 43 plates, because .0005 mfd., normally
23 plates, has not sufficient range to cover

the new broadcast band in conjunction
with a fixed coil, and there are few condensers between 23 and 43 plates. This

ERIE BATTERY SALES
2001 East 71st St.

of the fifteen intersecting points. Each
intersection has its own tie -string. The

extra -fine adjustment, is not necessary,
for this circuit is not critical in its tuning.
But get a variable condenser such as Gen-

2159

(Save $24 on four)
200% Reduction.

two of the V points and then brought

Cleveland, Ohio

band will go into effect soon after January
1 next.
Instead of a 43 -plate conde .001
(Continued on next page)

flit

Professional
Soldering - Loss Proof Connections

De
Dependability

You, too,can have the same
professional connections as

for reputation.

word

Have you noticed how many

ing.That is why thousands

Daven Grid Leaks?

prominent writers and engineers
specify

Le Ton d'argent

and will use no other!

Read

"Jiffy" lights instantaneously, is self

the

"RESISTOR MAN-

UAL"-A thirty-two page hand

blowing and burns blue hot. It is

book on Resistance Coupled Am-

plification with interesting data

absolutelysafe and cannot explode.

and &Lookups.

Complete JIFFY Set
Heavy duty soldering iron, Jiffy
non -corrosive flux, string solder,

Dealer's- Jiffy Blow Torch, corn- S.50
or Direct!

another

the highest skilled Radio
Engineer. Experts know
the value of good solder-

use Jiffy Blow Torches-

At Your

is

The "Goode"
Two - o - One

Price 25 cents

BY

At Your Dealers.

MAIL
ONLY

Daven Radio Corp.

plete with all accessories

"Resistor Specialiste'

ApexDeptStamping
Company
Riverdale.I11.

Newark

New Jersey
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Dealers: Write for Proposition!

Postpaid

STA - RITE RADIO BATTERIES
Says you 60% and guarantee you in writing
years of better battery performance.

IN ALL RUBBER CONTAINERS
Try to Beat These Prices

100 Amp. Hour
ti

140
185

di

ss

64

$ 9.45
10.55
14.95

Get Yours Today-NOW-Send No Money
The batteries are fully guaranteed in writing and

shipped subject to examination on the day your
order is recielved. You pay on delivery or deduct
5 per cent. if full cash accompanies order. You
may deduct 19 per cent. if two or morn are ordered at

011111

time.

STA-RITE BATTERY CO.,Dept.R.W.,Louisville,Ky

QUARTER
AMPERE
AMPLIFIER -DETECTOR

RADIO TUBE
GUARANTEED SATISFACTORY

All "GOODE" Tubes Sold Direct Is the
Consumer-No Dealer Profits
ONE-"Goode"
Detector -Amplifier

THREE-"Goode"

..$2.39

Detector -Amplifiers .. $6.42
(All Postage Prepaid)
The "Goode" Two -o -One A Tube amplifies
or detects. It is a quarter ampere, five volt.,
standard base, silvered tube.
Send expres or postal money order or New

York draft to-

The Goode Tube Corporation
lecorpore ted

OWENSBORO

Dept. B.

KENTUCKY
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HERCULES

Completing the Set
(Continued from preceding page)

mfd. condenser ,a .00075 may be used.
The only such that I know of is the
Bruno, which is a series of four 11 -plate
condensers in one.

Aerial Mast

By connecting the

binding posts with wire two, three or four

of the series may be used, three giving

In that case, your coil should
have 42 turns, instead of 36.
Wiring Directions
1. Connect the minus post of the 1% volt dry cell, which is the A "battery," to
.00075 mfd.

one terminal of the rheostat, the other
rheostat terminal going to the F- post of
the tube socket. The minus on the cell
is on the circumference. The A+ is connected direct to the F+ post on the sock-

et. A+ is synonymous with F+ and A-

synonymous with F-, but on tube socket
the F designations are used to denote filament connections, while for a dry cell or
battery the A designations are used. The
A+ on the dry cell is in the center.

2. Now connect the aerial to one terminal of the coil you just made. Either
terminal may be selected. Call this the
beginning. This lead also goes to the
fixed or stator plates of the variable condenser CI and to one side of the grid condenser. The other side of the grid condenser is connected to the G post of the
socket. Put a grid leak across the grid
condenser. The end of the coil LI goes

to the ground (a cold water pipe) and to
the movable or rotary plates of Cl, which
lead is continued directly to the plate of
the tube, that is, the P post on the socket.
One of the phone tips also goes to this
same point, the plate. If a jack is used,
as shown in Fig. 1, the plate lead is connected to the spring of the jack, while the

frame or right-angle of the jack goes to
B+ 22% volts. If no jack is used, the sec-

ond phone tip goes to the 221 -volt post
of the B battery.

Turn on the rheostat.

If the

tube

lights, go ahead. If it does not, check up
your wiring. Re -read these directions.
Study the circuit diagram. Finally when

you get the tube to light, connect the Bwith the A+, from battery post to battery
(Concluded on page 27)

To Each

Purchaser
9.ra

All Steel Construction
Today, anyone may have an aerial mast of sufficient height to get coast to coast
reception. A mast that is ideal for both receiving and transmitting. Hull Engineers
now
have made this possible. Automatic machinery, plus quantity production, Here
places the heretofore most costly of all radio equipment within your reach.
is a mast that can be installed on a roof or in the earth, quickly and easily. So clear
and simple are the erection diagrams, that even a boy can understand. Every
motion and position in the process of erection is illustrated. With each mast comes
the galvanized masthead pulley and galvanized guy wires. When you purchase a
HERCULES Aerial Mast outfit, you have no extras to buy-the outfit is complete.
This mast is made of rolled steel. It will support a 6 wire antenna, and withstand
the heaviest wind and sleet loads, with a wide margin of safety. All steel construction makes this possible. The masts are made in three standard sizes, 20 ft.,
40 ft., and 60 ft.
piece. The simple, easy to understand erection
Tremendous Strength

You can readily understand that to get great
strength with light weight presented a nice
problem in Civil Engineering, both from the
practical standpoint and the technical side. It

was found necessary to have a special light
weight, high strength, wide flange angle rolled
for the purpose. To do this, enormous blocks
of steel are brought to white heat, then placed
between gigantic rollers that slowly roll them
into long thin strip, and at

fiber in the steel is retained. Thus all chance for weak spots are
eliminated and a piece of steel of uniform

The natural grain or

strength throughout is produced.

Shipped in Sections
The 20 ft. mast is shipped in one
piece. The 40 ft. and 60 ft. mast
is shipped in sections, for convenience in handling. Each section is of such strength, that the
combination

strength

FREE with each purchase of a WORLD "A"
Storage Battery. The WORLD Battery is famousr its guaranteed quality and Service. Barked
by ream of Successful Menu f net aro and Thousands of
Satisfied Boors. You savo 50,7,,.

Prices That Save and Satisfy

Provos oatiofactory World performance. Mall this ad with
aandoom.nkkle nni.b Auto Spolllte, FREE. Write TODAY.

WORLD BATTERY COMPANY
Dept. 17

CHICAGO. ILL.

par. F,RESI ;II",fjitorrse Hatter, ta1sjoilili,irT,iliinuioll
fo'r.

"1 rt'Vwl"'r"i; d

2_n,.1"7.111f:'

(4; ill:nwilkpro(or

battery of
w

oickel'fin Au tom.mtlite. ;steal of tha
tory. lio sure to sue° f y which Is wanted.)

GIVEN

FREE
rodueo

To I
Hilo

now

Iv,'

IPPirt'..I.Ye" ho.

ki,Ite

of the mast to pull it up.

Roof installation
When it is desired to erect any size mast on
the roof, it is accomplished the same way. But
here a clever roof adaptor (that we furnish free
of charge when requested) is bolted to the roof
and the lower end of the mast so it can be
raised from a hinge point. Here again the care ful attention of our Engineering Department was
brought into play. A clever roof adaptor that
can be mounted on either a flat or peak roof
was developed. This adaptor is made of heavy
sheet steel 14 inch thick.

guy wires and

masthead pulley.

We pay the

No Concrete in Footing

settling in wet weather. This method gives a
neat, substantial construction and at the same
time saves all the labor and expense required
when concrete is used. The mast is quickly
assembled on the ground and raised in one

It

is

sometimes

to

number of wires, the length of the
wires, the arrangement of the
wires or for repairs. To do this
conveniently, we furnish with each
mast a galvanized masthead pul-

S. W. HULL & CO.
Largest Manufacturers of Aerial Mast in the World

2048 East 79th Street

Dept. E-10

Cleveland, Ohio

-*FREE BLUEPRINT COUPON

1.1.1

in'17,;"
'

desirable

change the antenna, that is, the

ley so the antenna may be raised
and lowered at will. The pulley is
fastened at the top or head of the
mast. Provision is made to secure the loose
end of the pulley cord, four feet from the base
of the mast.
Value
The HERCULES Aerial Mast is what is termed
"a production product," which means, made in
enormous quantity. You get the direct benefit
in the saving of cost that is earned by heavy
automatic machinery. You get the benefit of
fifteen years of knowing how, the results of
master craftsmen in steel, and the combined
technical skill of this organization.
This mast was first introduced to colleges.
schools and armories. They asked for blueprints
and full information. So great has been the
demand for this technical data and these blue.
prints that we have decided to produce a larger
edition for radio fans in general.
If you have a radio set, no matter what kind
you use, you should have a good aerial. The
feeble currents from long distance stations will
never reach the receiving set, if the aerial is
strung too close to surrounding objects that
tend to absorb the energy. You should read
this literature and get these blueprints. They
will give you some most useful and interesting
information on aerial masts. Send now, before
our supply is exhausted.

Freight.

Er'ection Simple

Raising and Lowering
the Antenna

We have a proposition for Distributors, Jobbers and Dealers.

Radio Batteries

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

11

uniform

the total
presents a
The 40 ft.

Heretofore it has been a problem to get a mast
that was both light and strong. The wood mast
soon warped and became weak. The pipe mast,
one of sufficient strength to support the re
quired load, was too heavy and costly to erect,
it would leak at the joints and soon fill up with
water and slowly rust away on the inside, or,
in winter, freeze up and split. The HERCULES
Aerial Mast is constructed entirely of steel
angles. The 60 ft. mast weighs but 200 pounds,
just a little more than the average man-and
100 pounds of this weight is in the first of the
three sections. The 40 ft. mast weighs 100
pounds, and the 20 ft. mast weighs 40 pounds.
With such conditions, erection became play, and
this construction makes watertight joints that
are securely held with four large galvanized
steel bolts. These bolts come with each mast

3..nolt, 100 Amps. 12.50
6.Voll. 120 Amps. 10.50
iaVolt. 7 Plats 17.00 8.5511, 140 Amps. 18.00
C 0. 0. end, fo ernminstfon.
6 per oe
dgorount fo r cash ,mull with order.

re

a

mast is in two sections and the
60 ft. mast is in three sections.

111Volt, 11 Plato $12.23
54011, 13 Plato 14.25

To

gives

throughout

length. Also, this
graceful appearance.

diagram shows .ully, to the smallest detail, just
how to do this just where and how to fasten
the guy wires, ;list where and how to take hold

20 Ft. Mast...$10
40 Ft. Mast...$25
60 Ft. Mast...$45
Complete with

No concrete is used in the mast footing. The
HERCULES requires merely a few stones placed
in a shallow hole to prevent the mast from

A 24 -Volt "B" Storage Batterypositively given

1219 So. Weberh Ave.

the same time

takes the shape of an angle. When it is rolled to
the proper size, it is cut into the required length.

outfit.

World Battertj
Auto Batteries

25

" Bat-

S. W. Hull & Co., Dept. E-10,
2018 E. 79th St., Cleveland, Ohio.
Gentlemen:

Without cost or obligation on my part mail me
complete blueprint plans toegther with literature
about the Hercules Aerial Mast.

Name

Address
City

State
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LATEST
Radio Marvel
1 HI

PARAMOUNT LOOP

A Five Tube Radio Frequency Set

made of the finest low loss materials and in a beautiful, genuine, solid

mahogany cabinet that is attractive enough for the most pretentious room,
and at sixty dollars economical enough for the most modest. It certainly is

The Greatest Value Ever Offered
In a Radio Receiving Set

Combines all points essential to the perfect receiver. Real distance
reception without that squealing and howling. So selective that-once a
station is picked up-it can be brought in again on the same points on the
dials whenever you want it. And, what's more,

It Is Mighty Ersy to Operate

LIST
PRICE

All genuine Freshman Masterpiece Sets have a serial number
and trademark riveted on the sub -panel. The Receiver is not
guaranteed if number has been removed or tampered with.

CHAS. FRESHMAN CO., Inc.

240-248 WEST 40TH STREET

NEW YORK

QUICK -ACTION CLASSIFIED ADS.
10 CENTS A WORD. 10 WORDS MINIMUM
$60.00 FRESHMAN MASTERPIECE 5 -tube Receivers, $47,50. $35.00 Shamrock Ilarkness 2 -tube
'Reflex Kits, $29.50. Baldwin Loudspeakers, $17.50.
U. S. L. Radio Batteries, 105 Amp., regular $24.00,
D ur Special, $18.50. Rhamstine Needlephone, $10.00.
Gold Medal Single Tube Receiver, complete with

tube, phones, batteries and aerial equipment, $25.00.
Radiotron Tubes, $3.50. Ray Radio Supply, Box
317, Sandusky, Ohio. Send money orders or cer-

tified check.

STAMPS -100, All Different, Free! Postage 2c.
RA Quaker Stamp Co., Toledo, Ohio.

WANTED-Zenith 2-M amplifier. J. W. Myers,

Vandalic, Missouri.

LATEST LIST OF BROADCASTING STA-

TIONS in RADIO WORLD for Nov. 29, 15c per

copy, or start your subscription with that number.

AGENTS-Write for free samples. Sell Madison
"Better -Made" Shirts for large Manufacturer direct to wearer. No capital or experience required.
Many earn $100 weekly and bonus. MADISON
564 Broadway, New York.

FREE-TWO 201A RADIOTRON TUBES with

Purchase of a Shamrock Harkness Reflex Kit at
Postage 25c extra.
Ray Radio Supply,

$35.00.

Box 317, Sandusky, Ohio.

LOW LOSS COIL WINDER-Wind your own
Low Loss Basket Weaved Coils.

Patent
Pending

A Master Product
Spider -Web wound with silk over phospher-bronze wire, mounted on a genuine
Bakelite frame, the PARAMOUNT LOOP,
by virtue of its unique, scientific construc
tion, gathers and sends direct to the receiver, without customary absorption, every
electron of current.
This marvelous new invention produces
to a surprising extent

Greater Volume! Greater Clarity!
Greater Receivability!
and

Greater Directional Effect!
Inquire at your nearest radio shop. If you
cannot obtain the PARAMOUNT LOOP
there, send to us direct. Upon receipt of
money order covering regular retail prise,
$12.00, we will fill your order immediately.

"A Loop Eventually-Why Not the Best"
Watch For
Another Master
Newest Radio
Sensation-

For the Super dyne, Cockaday, Harkness, Neutrodyne, Tuned
Radio Frequency Transformers, Oscillator. Wave Traps, and all types of inductances. With full in.
structions, $1.50. R. E. Lukatis, 2959 Webster

"B" Battery

COMPLETE INDEX OF RADIO WORLD,

Marketed.
Inquiries Solicited.

Avenue, Bronx, New York City.

January 5 wave to September 10, inclusive, pwle-

liehed in the October 18 issue. Send 1$ estate So
RAMO WORLD 1493 Briaidway New York City

GROWING BATTERY manufacturing
meet; established trade; product advertised; will
consider any reasonable offer, Box 01, Radio
for sale; now in operation; dies, necessarybusiness
equip -

World.

DINING & SLEEPING CAR CONDUCTORS

(White), Exp. unnecessary. We train you. Send
for book of Rules and application. Supt.
Railway
Exchange, Sta. C, Los Angeles.

Eliminator
About to be

Product.

Paramount
Super
Heterodyne
Kit
Far superior to anything on the market.
/Vote Ready

Paramount Radio Corp.
23 Central Avenue, Newark, N. J.
Jobbers and Dealers Write Today

RADIO WORLD

December 13, 1924

O'ROURKE'S SET
(Concluded from page 25)
post.

A+1

Do NOT connect the B+ with the

Now you are ready to listen in. Pick
out some local station that is on the air.
If it is a station on a high wave, such as

FAHNESTOCK CLIP
"Popular Wherever Radio Is lima"
14

Siam In Beautiful Display Cass

Dealers write far big

netwong-

making proposition.

FAHNESTOCK ELECTRIC CO.
Lang Island City,

27

492 or 526 meters, the station should be
tuned toward the end of the condenser
dial, 492 at about 76 and 546 at about 90.
The tuning is very simple and anybody in
the family can operate the set, but should
not forget to turn on the rheostat when
about to tune in and to turn it off after he

Slatioae brought In from over 1000 miles and mash

with the
all ever the room right fres crystal
Get our complete catalog.
4.14PLTP11213.

STEINMETZ WIRELESS MFG. CO.
5057 Baum Blvd., Pittaburg Pa.

SolderedConnections
Insure Clearer Reception

and BLACK
RADION PANELS

LIST OF PARTS
Y4"

lb. No. 20 double cotton covered

wire.
One wooden block, 4x4", 1" thick.
One .001 mfd. low -loss variable condenser (normally 43 plates). Vernier not
necessary. (C1).
One 4" dial.

DIALS, KNOBS, TUBING. SOCKETS
RADION LOUD SPEAKER HORNS, ETC.

"THAT SPECIAL SIZE" FOR YOUR

PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE

One fixed grid condenser, .00025 mfd.

One variable grid leak, range at least

It.rd

MAHOGANITE

or she is finished with the listening -in.

(C2).

LOUD SPEAKING
CRYSTAL SET

Fahnestock clips for connections, 6 ft.
flexible connecting wire (No. 20 DCC may
be used for this); one ground clamp.

% to 5 megohms.
One 7x7" hard rubber panel.
One cabinet to match.
One 6x7" baseboard.
One 12 type tube.
One socket to match.
One 6 -ohm rheostat.
One pair of earphones.
One single -circuit jack.
One jack plug.
One 1% -volt dry cell.
One 223¢ -volt 13 battery.
100 ft. 7 -strand bare aerial wire, 50 ft.

New York Hard Rubber Turning
212 Centre

Street

Dept. W.

The Biggest
Dollar's Worth in
RADIO
JUST OUT

No. 14 insulated leadin wire, half dozen

514 PAGES

Bread Rapids.leklime

2NA

Amplitron Tubes
to

Pries

Formerly with the

RADIO TUBES

Famous for Quality and Semis*
Bonded

Compiled by
HARRY F. DART,
E.E.

BELLTONE

1412 Skernas Street, S. E.

live Service-List $4.

199

em

199 With Standard Base
Life, Tone and Volume

Send In your old and burnt not Tubervrtll wad you new ANIPLITRON--say
model-at
52.50
Dealers and labbers--WrIts for DIseeerats.

With Money -Beak Ovaraatee
Shell Order. Promptly Filled

Pennant Radio Laboratories
Dept. RW. 25 Control Are., Newark.. N.J.

Western Electric Co.,
and U. S. Army Instructor of Radio.
Technically edited by

11-12

$ 1 75

Manhattan Lamp Works

F. H. Doane

NO MORE need you turn from book to book,

hoping to find what you want. It is all here,
in 514 pages crammed full of every possible radio
detail. Written in plain language, by engineers

for laymen.

IT EXPLAINS: Electrical terms
and circuits, antennas, batteries,

TO RADIO SET BUILDERS

amplification, broadcast and commercial transmitters and receivers,

generators and motors, electron
(vacuum) tubes, every receiving
hook-up, radio and audio frequency

munsiLITTLE WONDER Mow
Heide B. Wire Like 011.1
Ceased or Dleeeeent Wives

Without DIsturbles Terminals'
Pries 10 for 6.. Ask your dealer.
DietrIbuton Wanted.

Mid. by PAUL GLAMZO
2113 Lafayette St.
New York

"MORSING BUS -BAR UNION"
(Palest Pending)

Assemble Round

or Square Bus 1
Bar and Solder'
Three Wires sN

Time.

WANTED

Pastary Marihuana. Tremend.ura profits la Estributlag newly invented. antoh needed Stadia
donee.
relegated.
Soils for only 50 rents roraiL
Market severe' million yearly
Big repeats
Nationally advertised.
Write at once for new
males plan.

RADIO EQUIPMENT COMPANY'
Boston, Mane.

re -vi Stuart St.

More than 100,000 sold.'

Roan 411, 524 West 42.4 Street, Nov Vert Cub

SOLDERLESS LUG

Quick Annanblin4r.

Repairs

Can Be Made
Without Taking
Set Apart.

AT ALL RADIO DEALERS

CO.

New York City

OW Weenie So!dories Clank, eonsletlep of as
leittrls Iron. Gerd. Plea Solder and Flex. .111
ALL FOR 91.9$
Saws positive olegeoetIons.

KENT RADIO SPECIALTY CO.

RETAIL

Snail far CaenOde Peke Lie

super -regeneration, codes, etc.

Send $1 to -day and get Ikis 514 -page 1. C. S. Radio
Handbook-the biggest value in radio to -day.
International Correspondence Schools

Box 0/9 I -t:. Scranton, Pen..
Please semi
imisithe 517 -ham. I. C. S. Radio Handbook'.
It is understood that if I anl not entirely sailstied
may return :his book within toe data and
you will refund toy money.

I

rimiest- One Dollar.

ine

Address

Newark Watch Case Material Co.

Cheek h,rc 0 and chaos,- $1.50 i I you Irish the
de In.,
firm . bound ,r1 Leatlireml.

15 Ward Street
Newark, N. J,
DISTRIBUTORS WANTED

SEND FOR FREE CATALOG d Barite, Mac tries] and other technical books. Th. Columbia
Print, 1493 Broadway, R.

Y

REMARKABLE TWO -FOR -PRICE -OF -ONE OFFER

For New RADIO WORLD Subscribers
Radio World has made arrangements
offer a year's suboortption for
--any one of the following publicathinto
-with ems year's subscription for RADIO WORLD,
-RADIO NEWS or
-RADIO DEALER or
-POPULAR RADIO or
-RADIO JOURNAL or
-RADIO BROADCAST or -RADIO (See Francisco) or
-WIRELESS AGE or
-BOY'S LIFE.
RADIO WORLD,

This Is the way to get two publications
-for the price of oast

-Add 51.00 a

year *aft. far

-Send $4 .00 today for RADIO WORLD -Canadian or Foreign postage.
-for arm year (regular price
-Present RADIO WORLD eaimierilsere

-for S2 number.)
-and select any one of the ether
-eight publicatioaa for twelve eneetha,

-can take advantage of thin seer by
-extending subscriptions erre year NOW.

-Or order darn your newedeafer,

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

14N Broadway, New Tar* CA,
(52 numbers), beginning
and Ise without additional cost, Radio News, or Popular Radio, or Radio Broadcast,
or Wireless Age, or Radio Dealer, or Radio Journal, or
Radio, or Ploy's Life, for twelve mouths, beginning
Put
a circle around the other publication you want
Or send RLI kir
two yearly faffearleotiona.

Enclosed find a6.00, for which seed sae RADIO WORLD for twelve swaths

!saute W renewal.

Name

Dec. 31, 1924

Street Address
City and State

Offer Good Until

I

I

'

_J
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PATENT

FREE!

Her I Nam. Seed es Astra sr sample model of
yaw ledietles. FREE
Write fer FREE BOOK LET

FREE1

Complete

RADIO CATALOG
N. pudic

MANUFACTURERS PATENT CO., INC.
70 WALL TTTTTT . NEW YORK

Joel seed year nee.

prise you with our smuts,
e ls-te-data radio apparatus.

YOUR CRYSTAL SET

Lot us sur-

velem of all

the

GET DISTANCE while the locals are
on with the latest Cockadsy 4 -Circuit

will coot 400

to 1,000 gallica If made by m3
plow. No tubes or batteries. Copyrighted Pleas
01.61 or famished FRED with complete parte fie
building set. !Deluding awl.] mil end Pewl
correctly drilled for only $5.00.
Iktlefastion
guerenteed or money refunded.
Ratieled enstere everywhere. Partieulare free.

Tuner S -Tube Set. Complete specified parts

for building this set, including

$52.50

drilled and engraved panel

Positively no Substitutes.

LEON LAMBERT

502 Kaufman Bldg.

December 13, 1924

Complete Parts for RADIO WORLD'S
SUPERDYNE CIRCUITS

Whine, Kama

Wholesale Radio Service Co.

DrForest

Licettr!

OYrrvk

HONEYCOMB COILS
The Universal all -wave

10

10
_

IN

IN

0

0

N
E

N
E

TUG handlert tool II IN
Needed In every home.
Special

New York City

boned
Amide Waste&
8 1 g Prided
I ntroduetory PRICE 11.00.

CIRCLE SALES COMPANY
INDIANAPOLIS, INDIANA

inductance. Back and
front panel mountings.
Send 25c for Super

RADIO BY MAIL

Het., R. F. and Honeycomb Coil Circuits and
Complete Catalog.

$30.88 Peed, Ultradrao Kit, Model L2
$60.00 Freshmen "Mader/lime" Remilde
517.80 Freshmaa "Master, lees" Kit
$5.50 Oenehm Prodded Cookatay Dells

Chas. A. Baum, Ise.
Deist.

Dept. R.W..

St..

RADIO SPECIAL

10 -in -1 Tool Handle

6, III Male It.

Buffalo. N. Y.

$26.711

49.76
14.68

4.4$

Ammo Debi. Weadr potentiometer and rheostat

1.51

Ampeultes (all types) elevated. $5.97; iseetd
dial

.60
2.94

11-P1.115.711: 17-P1. 53.57: 23-1.1, $4.111;

4s-ri,$8.04

Aemeratuse 40

Micrometer minstrel

Bealamla Ole -re -tad looked Std. se
.54
Medea Orld-dessere .0005 ar .001
.07
No. 251A "Prestos" midis transformers
4.24
B radley -Ohms (No. I8, No. 23, or N.. 611)
1.68
N ew "Ceded's" 751240 drilled panel
5.58
New "Cdkaday" 70124w drilled and engraved 4.56
CARDWELL CONDENSERS
II-Pl. 53.57; 21.PI, $4.10; 17 -PI. 53.07: 41-P1.115.114
MODEL "C" HAMMARLUND CONDENSERS
Plain

Weenies

11-F1,8442: 17 -PI. $4.113 23-P1.05.04: 45-P1. tam

Write for
FREE

BREMER-TULLY "LIFETIME" CONDENSERS

I -Pit. 03.75
23 -Pit... 14.24
43 -Pit
$35.00 Sliantrod Harkness Reflex Klt
Bremer -Tully Low Lisa Tenor (2 sires)
Formica (any aim) 5.16", 24:
" 21/40
Sam Tuning Cell
03.50 Undoco
0. E. Tenger Charger. 2 Amp
$20.75 "ft leo" Trooafermer parts kit
I

111///,

ed.

4.07

14.30

25.06

ERLA REFLEX "SEALED" PARTS KITS

to Dept.

This book wIllbelp yen

0 wl 213
brings you
this book.

85.46
$25.35
4.24

get morel 111 tells bow to

get greatest DX: cleared ma-

dam molt volume.

WA MOM:bp
[T,Harrisburg, Pa.

gefilaidatrM:s

4MACtinal

2Tube

522.04

I -Tube

3.Tuhe .$41.47

Our New Fell Catalogue
2435 gsresins.
IOs W III Be
Refunded en First Purdue*.
Fer

Seed 10c
Prices

$32.513

F. 0. B. St. Louis, Mo. Comb or C.O.D.

SIMPLEX RADIO SALES CO.
ISM

Lafayette Ave., Dept. H., St. Louth,

Mo-

$1.10

Everywhere
Hook -Ups
No rheostat knobs on panels to turn, no meters
needed -no tube worry. One amperite, used in

series with each tube, inside the set, automatically

supplies just the right current for each individual
tube's greatest efficiency.
on thermoelectric principle. Simplifies Works
wiring. Reduces set
cost. Proved in use. Adopted by more than SO
set manufacturers. No set is up-to-the-minute in
design without it.

RADIALL COMPANY

Dept. R.W.-3, 50 Franklin St.

New York

j4MPERITE
"means right amperes"
GROUNDED

ROTOR
Elgin Super Reinarts
2/.() Model Tuner

The Set That Heard London

This estoalshIng reception was accomplished twice, In two separate cities of the United States during the
trans-AC.130e tests lad season.

The Elgin Super -Reinert', 2L0 Model Tuner spans the continent nightly at the hands of thousands of
Radlophena.
Through this highly efficient circuit amazing reception has been obtained.
New York le
entertained by EGO and Houston. Texas, listens in on WLAO with surprieing regularity.

ELGIN

LOW -LOSS
CONDWISERI
PLAIN & VERNIER TYPE

PRECISION MOVEMENT, ABSENCE
OF GEARS OR COMPLICATED PARTS

SuperceReinartz
"The Ford of Radio"

will give you the DX records It has brought to others.
YOU MUST LEARN MORE ABOUT THIS WONDER CIRCUIT AT ONCEI
Mail the coupon TODAY with your name and address and we 1111 .end-PREE of charge -the complete
working diagram of the Elgin Super-Reinarte, 2L0 Model. There are no obligations of course.

DEALERS: WRITE FOR PROPOSITION

FREE COUPON

N

Elgin Radio Supply Co.,
Dept. B, 207 E. Chicago St., Elgin, 111.
Bend at once the working drawings of the ELGIN OUPICR-REINARTZ,
2L0 MODEL 11777/7R --The Set That Hoard Landon. I am enclosing

Improvecrlype RHEOSTATS

and
POTENTIOMETERS
all Sizes

GENUINE
BAKELITE -

stamp to corer postage.

SUPERIOR
CONSTRUCTION

Name

United Scientific Laboratories, his.

Address

PLEASE PRINT IN PENCIL

92-94 E. LOTH ST.

NEW YORK QTY

\

December 13. 1924

1)

10
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\V 0 l- 1. D

Good -Bye "B" Batteries
HERE COMES

HE

ACME POWR - BEE

Complete control of
both detector and am-

No Noise!
No Hum!
Reduces the cost of radio

plifier voltages.
Detector 0-45.

operation and makes reception 100% perfect at
all times.

Amplifier 0-130.
Output sufficient to

Built for AC 60 cycles,
105-120 volts; also for DC

handle sets up to nine
tubes.

and special requirements.

Uses any standard

201-A or 301-A tube

that may have been

PRICE

discarded as worthless
for radio reception.
71/2" high, 43%" wide,
8" long, finished in
beautiful crystallized

$32.50

black and fully guar-

At your dealers or prepaid
on receipt of price.

anteed.

The Acme Engineering Co., Louisville, Dept. 8, Kentucky

MUSIC EVERYWHERE
TOWER'S Scientific headsets are
guaranteed to be made of the best
materials money can buy, highest test enamel, insulated magnet wire,
best grade five-foot tinsel cord, unbreakable caps, polished aluminum
cases, using the famous scientific
headband constructed for
maximum comfort.

Tra-la-la-la

To bring happiness into the lives of millions

is

to have accom-

plished a worthy purpose in this progressive era of Radio achievement.

TOWER'S Scientifics are used by MILLIONS, being approved by
all newspapers, magazines and technical laboratories wherever submitted.
If 'our &der canna lupply you, order direct by psi card-or trilhhip immedtatety, Panel Pon, C a D.. the, pose r.

THE TOWER MFG. CORP., 98 Brookline Ave., Dept. I !Boston, Mass.

30
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BERNARD'S SET
(Concluded from page 21)

given station, turns may be removed (to
increase dial number) so that the settings

Mailing
Lists
Will

help you increase sales

s'nd ";19artvn...
Nauon,te
e
te,

-n

Profeardena. BordneseFirms.

99 %4=72f 5 teach

HARP
TUBES
$ 1 .50
Volt,

u, Amp. Detector
Regular price 3175
Every babe guaranteed
new and perfect.

II

V. AMPLIFIER $1.71

Royal Mfg. Co.
206 BROADWAY

osst. 5. me. Felten St-, N. T.

rheas
CONSTANT
SITIVT101611

SERVICE

91 SEVENTH AVE., NEW VORACITY
CI4ELSEA Oti65
',mien.. Mari buten Ter
"BIRD -CASE" RADIO SETS
reatunes for the Firm lima

GOLDFINCH 3 TUBE
Seloolink.

2

Niebtingels.

Misattlegale,

PLO

Tube Mt

4
4

Tube. Serial
Tube, Series

623.00

11
111

$32.311

$57.1111
and Other Falooc {impairer'
MURDOCK NEUTRODYNE-DONEHUE
ADAPTO CONSOLE RADIO CASINITS
DEALERS. the "Bird -Cage" is high grads mei
profitable liae, selling at
pries. that bring radio
within the reach of ,01r7 home.

STANDARD nationally advertised radio isereagmdies shows ur hand.

SUPEn
RADIOS

ror g

that mark en adronee fa nate receivers which will stand the most
severe comnariene met with any re
eel ring outfit nn the market. In neeQuality. saleolvity. lens beta.. remotion. ellminatimt et berth nets.the PLAGLII YIT'PER RADIO reigns
supreme.
We make thou scat...eats
In all earnettneee - because every
SLAGLE RADIO Is abld with sa
Ironclad

money -beak

11 yew dealer
dem

NEUTRODYNE KIT $19.75

Complete kit et limmed Nestrodyne pans ineladialt
panel. tub rockets. rheostats, Juk, trod oondemere
sad grid leak. Neutreformert toomplet with varLable
academies end neutrodsna.
hoary Din inaluned erect
N agrees and Mrs. Busy read
plane.
Seed Ne limey
Order by Pedeard
Pay Ma Pesters

RADIO SURPLUS STORES

HELENA

MONTANA

Self Balanced
T. R. F. Transformers
Zig Zap Pat. Awg. 21. '23
silk trim Interlased; M ems pounds or plot. Set el g with
mountings and Instruetleas pest

paid -34.50.

Nolte
Mfg. Co., Dept C
I
I

net

guaranies.

One .001 mfd. mica fixed condenser
(optional).
One grid condenser (C4).
One variable grid leak (R4).
One panel, hard rubber, 7x22".
One cabinet to match.
One baseboard, 7x21".

Four strips of hard rubber, 1x4".
Four brass angles (1" to 2" arms).

NEWSTAR SOCKET/50

STAR COIIANCEURT6t)
STAR RADIO PRODUCTS CO.
711 S.DEARBORN ST.

One loudspeaker.
One pair earphones.
100 ft. 7 -strand aerial wire, two aerial
insulators, 50 ft. No. 14 insulated lead-in
wire, connecting wire, strip of adhesive
tape, ground clamp, one lighting arrestor,
screws, nuts, hardware.

4,0

41111"
~waist typc
Bracket

11131

camping.
is the Joan MITLTI-PLI70 in-

One Pull

stantly

disconnacta

antenna

ground. A and 9 batteries from your sat One
push re...meets.
And It seal be glassed le
wriest bight feet sable permits
Pimim Mt/efts*
out

of

way-ta Mumma. shat

Makes yew Mrt portable.

or

alsevrturo.

AU leads plainly ended

Jones
MULTI -PLUG

Metallic

-o

VDU

Fixed or Variable

Panel

Mounting and
Post types

2 megs.-I0
mega

76c

Variable on

Condenser Base
Leak, 75c
Base, ;se

30c

Single Base

HOWARD B. JONES

RS 3. Canal Si.

Chicago

S. HAMMER RADIO CO.
343

Atkins Ave., Brooklyn, N. Y.

RADIO CATALOG
State

PILL OUT AND MAIL

40c

Double Base
All about Resistance Amplifiers -25c

Build a distortionless amplifier.

Parts for two

stages cost less than one good transformer. Complete detailed instruction booklet, sac. At your
dealer's or postpaid.

Satisfaction Guaranteed

SUBSCRIPTION BLANK

RADIO WORLD

Single Copy
$ .15
Three Mouths
1.50
Six Months
3.00
One Year, S3 Issues
6.00
Add $1.00 a Year to Foreign
Postage; 500 for Canadian Post

ohms
75e
100,000 ohmsmegs.
T5c

Banding

FILL OUT AND MAIL NOW

SUBSCRIPTION RATES:

Variables
1,000 to 100,000

Write for ilturtrated folder of

City

please find enclosed $

Over Si meg. FM
Underti meg. 50.

Used ag

Name
Address

RADIO WORLD
Please send me RADIO WORLD for

Prices
Fixed Metallic.

Howard-Workrite-Zenith-Mii-Rarl

Please and me FREE, Your NEW

Pert Wage. lad

At dealers
or postpaid

THE STANDARD SET CONNECTOR

direet.

432 Masteries) Avenue

CHICAGO, ILL.

Grid Leaks

here

SLAGLE
RADIO CO.

Muller Ars.. Jersey city, N.J.

to -1).

them. writ e

age.

December 13, 1924

COgYfAiriNc.

In
CONSTANT

are in step. It will not be found that any
turns will have to be added.
LIST OF PARTS
Two 50 -turn duolateral coils (LI, L4).
One 75 -turn duolateral coil (L3).
Three variable condensers, low -loss,
.001 mfd. capacity. Vernier not vital (CI,
C2, C3).
Three 4" dials.
Four tubes.
Four low -loss sockets to match tubes.
Three rheostats to match tubes (RI,
R2, R3). If possible, audio (R3) rhecstat
should have half the resistance of the
other two.
One A battery (four 116 -volt dry cells
for type 12 tubes).
Two 45 -volt B batteries.
One C battery.
One single -circuit jack (J2).
One double -circuit jack (J1).
Two jack plugs, or one multiple plug.
Two audio -frequency transformers (5 -

1493 Broadway, New York City
months, for which

DURHANI6 CO..Inc.

1936 Market St., Philadelphia
Canadian Dist

11c Forest Radio Corp.. Ltd., Toronto

The Daddy of Them All!
Great DX, Wonderful Volume,
Beautiful Signals!

A very inexpensive circuit, based on the
Radlola

"A DANDY 1 -TUBE DX SET"

By Herbert E. Hayden
In Radio World, issue of October 4. Send
15 cents or start your subscription with
that number.
RADIO WORLD, 1493 Broadway

New York City

RADIO WORLD

Deal Direct
and Save
Real Money

FROA.IST PFtICE ON ALL

Ella- M ERCHAN DISE
General Rdlo

AIII erICIRLI Hard Rubber

Burgess

Brooklyn Metal Stamp

Emile
Eve randy

Anisco Products
Atlas

Baldwin

BkIlte

Er la

Eagle

Crusley
Carter
Cunningham
Cleertono

E....mann Magnets

At viter Kent

A !deo

Acme

All Americas
Apco

American Bread

1110

Dim t og rand

DX Instrument

Brandeis

Dub ler Condemner

Grebe

Bradley
B renoner Tully

Day -Ian

De Forest

General Electrie

Bristol

Th

ADJUSTABLE PHONES

A Real Xmas Gift

List, SILOS.

$6.95

T horny h one

T rose--dy
Thorola

Westra Flootirie

Wtinghoose

Weston Elea:trio

Wre

Ward -Leonard

Zenith

d

Super -Speaker

SAVE ON TUBES

A..

A.

$2.79

A. New Model Bkell t Base Vacuum
Reduced to

A. A. A.- 12
A. A. A.- 1995

A. A. A.- 200
A. A. A.- 201A
A. A. A.- 199

Lether Head Band i Beautiful Leather and Velvet Case

Timed...risme

Radio Corp.
Bela
Render
Radio Receptor
Strom berg -Carlson
SpIltdort
Sliver Voice

Tube (Low Loam

The finest in the world. Absolutely guaranteed
Contalneri.

Tower

Pacent

ydar

THE GERMAN INTERNATIONAL

Paragon

Pram ler El..t.

Mrle

Garod

Thompson
Timmons

Pth

Jewell Eisict.
Kennedy
K lrk man
Malone- Lemmas
M11 Lisle Muter
Magnavox
Modern Eleot_

Fads

Frost
Freshman
Federal

rlund

Jelfrson

Freed -El amanitas

Mu -Red
Mar -co

N&K

Herald

Electrodyne
Edwin

Coanmqmlitaa
Dy mug y

A C. Dayton
American TRW.

Globe Radio
Gould

(with Stanferd BeIlte Rue)

A. A. A.-- 11

We sell practically all standard radio merchandise on the market. If you don't see yours listed, write us. All bread II OW
merchandise sealed in original boxes. Select any article you have seen advertised in the various radio magazines.

YOU ONLY PAY US AFTER YOU HAVE DEDUCTED 20% OFF LIST PRICE.

Deal Direct and Save Real Money

Deposit Must

10c7,-

Accompany Order.
Balance Sent

ECONOMY RADIO SALES COMPANY

C. 0. D.

P. 0. Box 30

25% Deposit o
Merchandise Above
$25.
Balance Seat

C. 0. D.

New York, N. Y.

Station 0

PINEY SAV1Nu

RADI

CATALOG SENT

FRE El

PRE -AMPLIFIER

The Weekly Rebus

(TIMES SpARE AUTO SUPPLY caw.'
WHAT does this rebus represent?
Send answer to Rebus Editor, RADIO

-Can't Uwe 'Em"

Wow:),

!melts. gsrmied, Niato-glared vat

1493

Makes
Distant

Broadway, New York City.

Stations
Sound
WT.

Like
Local
Ones

Panels Cut. Drilled, Engraved

Dealers. Write for Terms!
CORTLANDT PANEL ENGRAVING CO.
8i

Ger-Handl

/tree

Nee

Vert City

SLE

Desertber, fully Inc ,rnrcte 14r, ,r
regenerative sets .hennaed undo:. Armatrung L S. Patent
No. 1.113,149, and parts

Write for Catalog Today

THE CROSLEY RADIO CORPORATION

nownt. CROSLEY Jr
12461 Alfred St.

Till TWITCHELL PRE -AMPLIFIER le a
RdIe freeseiscr Assliter remediable t.
ily mats ef reeelyine eel.
It brings Is may tirtort statism Mine no
cannot it.,, without It.
Bring. In with tremendous mime Does Feu
n ow hoar .sly faintly.
Maks. your set eeleetlye. Prrreets re-redialleal
prim. *eaglets wit\ Rabe. ermeal
Pirsrerful

RADIO CATALOG FREE

The names of those sending

the solatioa

will be published.

Pr... tent.

$25.00
()lavas of *Inuit. $1.46

FRESHMAN MASTERPIECE

SAVE $2.25
ON COST OF NEW

TUBES BY HAVING YOUR OLD
TUBES REBUILT

RECEIVERS and TUNING KITS
Send

ne

fat

stake.

TUBES

at
One -Halt
Coat

and

try 'to maintain 34 -

hour service.

HARVARD RADIO
LABORATORIES
ZOO Old Colony Ave,
Boston, Masa.

M /311201114008.1. MOM

State If you are dealer.

THE BOWER RADIO SHOP
Wholesale Radio

READING

MICHIGAN

Advertising Solicitors Wanted
In

AT $1.75 EACH.
Guaranteed equal to new
Send us your tubes by
parcel post. We retsina
them parcel poet, C.O.D..

S. A. TWITCHELL CO.

1104 Western Ave.,

Soldered Connections
Insure Clearer Reception

Ow l'it.ttlo
E loot, it
sumer*

masteries et
I,. Ilotelo,1 0.2t,
bold* sad rime,
mealtime eonisedleas
P 1 tag

rift
All ear VIM

KENT RADIO SPECIALTY CO.
Coma W.

1411 !Merman Street. L E.

areal Rapid. Poole.

ENGINEER slake* sell mechanical ar electrical
specialty to reanalasturer in New York or Philadelphia districts. Box' 04, Radio World.

Philadelphia, Cleveland, St.

Louis and

San Francisco, RADIO WORLD wants o

experienced advertising solicitor, to follow op
leads on a commission basis. Address

F. S. Clark, Manager, RADIO WORLD
New York, M. T.

1491 Broadway

INDEX TO VOL- 5, RADIO WORLD

A complete index mrverlag all the articles slsot
appeared in Roils, World from Jam_
to lest. all
appeared

la Radio World dated Oat. IJ, atedied
wa nerdy* ef lie.. or Mart seaseoriptleis olds Malt
asseadam.
RADIO WORLD, 1401 Drewellowy, Men

York Qty.

RADIO WORLD

No. 772
45 -volt

large
rtical
Price
$3.75

Cut your
No. 766

operating cost

2272 -volt

THIRTY years' experience in the manufacture

large
horizontal
Price
$2.00

of dry batteries has enabled us within the
past two years to steadily and greatly improve

dry "B" Battery quality. Eveready "B"
Batteries are now from two to three times

better than ever before.
Eveready "B" Batteries will long outlast
any others, and are the most economical and
dependable source of plate current. These

are strong statements, but they have been
proved by tests in our own and in independent
laboratories. Check them for yourself on

your own radio set.
Batteries.

Get Eveready "B"

There is an Eveready Radio Battery for

every radio use.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, lac.
Headquarters for Radio Battery Information

New York

San Francisco

Canadian National Carbon Co.. Limited. Toronto. Ontario

EVE

Radio Batteries
-they last longer

