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VOL. 5. NO. 26. ILLUSTRATED EVERY WEEK 

AT LEFT, the arriv- 
al of Lieuts. Lowell H. Smith, Leigh Wade 
and Eric Nelson, U. S. A., en route to Bos- ton, after their round -the -world 
flight. Their radio - 
equipped planes were 
followed by Lieu t. Franklin L. Rash, in a pursuit plane, from which he talked to them and to radio fans 
who thus got first- hand details. It is estimated 1,000,000 per- 
sons listened to Lieut. Rash. The whole na- tion responded with admiring welcome and now these intrepid aviators are enjoying the tumultuous hos- pitality of the West. President Coolidge 

lauded them. 

(Kadel & Herbert) 
LIEUT. FRANKLIN L. RASH, with the SO -watt transmitter he used in an Army plane to radiocast 
the news of the reception in Boston to the round - 

the -world fliers. 

A Tubeless AF Amplifier 
By the Rev. Henry A. Judge. S. J. 

How to Make a Fixed RF Transformer 
By A. F. Lapierre 

Consulting Engineer 

Tuned RF Simplified 
By A. P. Peck 

Associate, Institute of Radio Engineers 

Preceding Regeneration with RF 
!By Lieut. Peter V. O'Rourke 

Making a Crystal Set Work Best 
By N. N. Bernstein 

Technical Editor 

A One -Dial, One -Tube Reflex 
By Byrt C. Caldwell 

Kadel & Herbert) 
HERE THEY ARE -she three planes that accomplished the historic achievement of circumnavigating 
the globe, the first time that was ever done by air. The three Lieutenants are guiding their planes 

while a radio conversation is held during the last leg of their flight. 

A Layout for Testing Hook -Ups 
By Herman Bernard 
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It'sResults that Còunt! 
When you build a 5 -tube tuned radio frequency receiver 
you want a set that does not oscillate and does not re- 
quire laboratory testing before it can be of service. 

SELF BALANCED LOW LOSS 
TUNED RADIO FREQUENCY KIT 

FRESHMAN 
w1AiS T IER IME 

WILL NOT 
OSCILLATE 

FULLY GUARANTEED 
PROVIDED THIS TAG 
IS NOT REMOVED. 
SEE THAT SERIAL 
NUMBER IS ON EVERY BOX 

3 MASTERPIECE TUNED RADIO FREQUENCY UNITS $ 
CAREFULLY MATCHED AND BALANCED COMPLETE WITH WIRING DIAGRAM 
AND 1 TRUCTION FOR 5 TUBE TUNED 10 FREQUENCY RECEIVER COMPLETE \ DRILLING TEMPLATE 1 OR PROPER MOUNTING= 
/L_ % \ \\0NEUTRALIZINGOR í' a_ \kALANCINGCONDENSER,": j.- EQ. \\ Nom,\ L-r ,I -\ 
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N O NEUTRALIZING OR 
BALANCING CONDENSERS REQUIRED 

With these marvelous units you can easily build a five tube tuned Radio 
Frequency Receiver that will be highly selective as well as a remarkable 
distance getter, bringing in all stations with pleasing clarity and volume. 

Kit consists of 3 Masterpiece Tuned Radio 
Frequency Units carefully matched and bal- 
anced. Complete with wiring diagram and in- 
structions for building any 5 -tube tuned radio 

$ 1 7.5° frequency receiver and also drilling template 
for ro er mounting P g 

CHAS. FRESHMAN CO., INC., 106 Seventh Avenue, New York City 
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The Tubeless AF Amplifier 
7HE 

Telephone Relay System is 
used and the Amplifier may be 

added to any Detector outfit, even 
to a simple Crystal Set. 

[In the September 13 issue of RADIO WORLD, Father 
Judge described a selective crystal hook -up which he de- 
vised, using a Lego fixed crystal. That is the detector 
circuit of his novel hook -up -a receiver that works a loud 
speaker without tubes. The present and final instalment 
deals with the amplifier.] 

PART II 

By The Rev. Henry A. Judge, S. J. 
THE parts of the amplifier (Fig. 4) are contained 

in a black metal cylinder about the size of a pint 
cream bottle. Owing to the size of the perma- nent magnet it is quite heavy. 

R is the receiver magnet with its wires, A is an armature, L a lever connected with the armature and 
also with the transmitter diaphragm (T) of the am- plifier; B is a battery of 6 or 7 volts, and LS is a loud speaker. The action of the amplifier is as follows : A voice current which I call the input, which may be sup- plied from a telephone or any other source, enters the 
coils of the amplifier magnet R and magnetizes the core or pole piece (P). The latter attracts the arma- 
ture A with varying strengths. Thus A vibrates, caus- 
ing L to vibrate. This in turn agitates the amplifier 
transmitter (T) and hence varies the resistance of the carbon button (C). The flow of the battery (B) nat- 
urally varies with these variations of resistance and reproduces the pulsations in the loudspeaker. Thus the 
varying voice currents of the input are reproduced in 
an amplified form. The fulcrum of the lever L is at 
F and can be adjusted so that the lever arm may be 
made longer or shorter. This serves the purpose of 
increasing or decreasing the amplitude of the vibration 
of the lever and hence also of the diaphragm of the 
transmitter, according as it will be more or less ef- 
fective. 

This amplifier is made up in two forms, one for a 
current of 110 volts and the other for a current of 6 or 
7 volts. The latter type was used with an Edison bat- 
tery of 6 volts connected to my head -set. I connected 
my phone terminals of the crystal set to the amplifier 
and without any optimism I can say the result was 
splendid. 

Although the writer succeeded beyond what was gen- 
erally considered possible in amplifying the crystal de- 
tector input, he did not think his duty done until he 
tried other arrangements which might give him still 

:rystal Set Amplifier Horn 614 Bat)ery 

ARRANGEMENT of detector, amplifier, loud speaker and 6 or 7 -volt bat- teries in circuit used by Father Judge. 

77( lc i 
THE PARTS of the amplifier (Fig. 4). R is the receiver magnet; A, arma- ture; L, lever; T, transmitter diaphragm; B, battery, 6 or 7 volts; LS, loud speaker; C, carbon button; F, fulcrum of lever; P, pole of the magnet, 

i. e., core. 

better results. In this connection he would like to say 
that he does not consider the results obtained a maxi- 
mum. He took an amplifier which was not made for 
light aerial currents but for heavy battery currents. He 
applied it without any adjustments whatever. It is 
more than likely that others who have much better 
facilities and more time at their disposal will devise 
more efficient instruments and thus secure better re- 
sults. Furthermore, he does not believe that he has 
exhausted all the ways of obtaining greatest volume 
and greatest selectivity. I say nothing about distance 
because this will take care of itself, and is not to be 
expected loud in a crystal set. The readers will be in- 
terested in an effort to get these better results, and the 
description here subjoined will be for tyros a little les- 
son in electricity. 

I took, therefore, two of the relays, or amplifiers de- 
scribed and joined them to a split telephone coil. The 
windings of the wire of the amplifier receivers are 
joined inversely. The battery is connected to the mid- 
dle of the split coil and between the transmitters. 
Around the ends of the same coil the head -set is shunt- 
ed through a large condenser (Fig. 5). R1 and R2 are 
the receivers of the amplifiers ; T1 and T2 are the trans- 
mitters ; B is the battery ; S, the split coil; C, condenser; 
P, the phones. The battery is one of 6 or 7 volts; the 
split coil is about 372" long, the bundle of soft iron 
wire being about %" in diameter and the wire is about 
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signals Amplified Mechanically 
IIIIIUIIIIiII 

put 

IIIIIIIIIIIII 

TWO RELAYS were used by Father Judge and better results obtained 
(Fig. 5). R1 and R2 are the receivers, i. e., the output of the crystal set 
and input of the amplifier; B, battery, 6 or 7 volts; S, split coil; C, 1 or 2 

mfd. condenser; Tl and T2, amplifier transmitters. 

No. 24, having a resistance in its whole length of about 
17 ohms. The condenser is a large one, of 1 or 2 micro - 
farads. The action of the battery current in this circuit 
is as follows : The current passes into the middle of the 
telephone coil, S, and divides up and down and pene- 
trating the two amplifier transmitters, Tl and T2, and 
then returning to the opposite pole of the battery, B. 
As the coils of the receivers, R', R2, are joined in op- 
posite directions, any pulsation from the crystal de- 
tector, which supplies the input, attracts the one, say, 
of Rl and releases the other diaphragm, i.e., of R2. 
This closes to some extent the battery current in one 
transmitter, but opens it in the other. Hence the flow 
of the current which before was equally divided in- 
creases through bile-half of the telephone coil, while 

it decreases through the other. The next pulsation 
from the crystal set will be in an opposite direction, 
and this time the very opposite effects will be produced 
in the telephone coil. Before any variations of current 
took place the battery current passed steadily into the 
split coil, magnetizing it but not passing into the 
phones, on account of the blocking effect of the con- 
denser. As soon as the variations take place, the con- 
denser is no longer an obstacle, but the current as well 
as the recoil of the magnetized soft iron wire pass by 
way of the condenser and the phones, and reproduce 
the sound. "Why," you will inquire, "use only two re- 
lays ?" In order to get some extra power. If only one 
be employed, the battery is at one time, i.e., when the 
resistance of the transmitter is reduced, working with 
greater energy than at another time, when the resist- 
ance of the transmitter is increased. This is not the 
case when we have two relays working simultaneously 
as described. At the very instant that one transmitter 
closes the other opens, and vice versa, and thus the 
battery is always exerting its maximum efficiency. It 
is evident that the amount of battery current actuated 
by the input is double that of a single amplifier. It 
will be very interesting to know that the manufacturer 
with a single telephone transmitter actuates success 
fully fifty amplifiers and megaphones. The amount of 
current used in this case is 200 watts ! 

The only drawback to this system of reception is the 
rather high price of the amplifier. If some ingenious 
person will devise a cheap relay, radio reception will 
become an inexpensive matter. 

[The End] 

To Prevent Radiation, Stop Oscillation 
By Brewster Lee 

ARE we this season again going to listen to the 
radio concerts with an accompaniment of oscil- 
lation howls and squeals from the incorrectly 

operated regenerative sets? Let us fervently pray 
that such will not be the case. As in the past, every 
Winter season brings an enormous new legion of radio 
fans, most of whom enter the all- absorbing game with 
a 1 -tube regenerative set. 

It is the duty of manufacturer, jobber and retail 
dealer to supply radio buyers with literature telling 
them how to tune their sets properly so that the sets 
will not be made to oscillate. Every regenerative set 
is a potential source of interference if it is not tuned in 
accordance with the best radio ethics. The popular 
method of turning up the tube and close coupling the 
tickler coil or other means of obtaining regeneration, 
and then fishing around on the dials until the station 
desired is located by its whistle, is the one and only 
objection to that kind of a set. The regenerative cir- 
cuit is one of the most sensitive known, and for that 
reason its use is popular. But the users of such sets 
should learn to tune the set by the voice and music 
alone, and not by the whistle. The best way to do this 
is to run the tube at normal brilliancy and loosen the 

tickler coil coupling so that there is no hiss or other 
internal sound present in the phones. Loose coupling 
means the two coils are not even nearly parallel. The 
grid should then be tuned to the station and regener- 
ation increased up to the point of maximum amplifica- 
tion without allowing the tube to break over into oscil- 
lation with the characteristic click, hiss or howl. 

If the rotor is several inches away from the stator it 
is often easier to control regeneration, for the sudden 
"plop" characteristic of sharp regeneration is avoided. 

How to Make 
Non -Corrosive Flux 

CELLULOID dissolved in acetone makes a very 
good binder for radio work. It should be used 
in place of shellac, collodion, etc. Rosin dis- 

solved in rubbing alcohol, with a couple of drops of 
glycerin, makes an absolutely non -corrosive flux. A 

drop on a piece of wire suffices for most joints and 
makes a neat and noiseless job. -A. F. L. 

OUT NEXT WEEK -FACT. BUYERS' NUMBER 
FULL OF SPECIAL FEATURES FOR NOVICE AND EXPERT, PAPER INCREASED IN SIZE 

SAME PRICE -15c. PER COPY. ORDER IN ADVANCE FROM YOUR NEWSDEALER 
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Making a Fixed RF Transformer 
By A. F. Lapierre 

Consulting Engineer 

T HE fixed radio - frequency transformer here 
described was designed to cover the radiocast 
wave band and has its maximum voltage ampli- 

fication peak at 410 meters. However, the curve shows 
a good amplification constant over the whole wave- 
length band and the transformer is remarkably efficient, 
due to its special construction. 

The wavelength range of a radio -frequency trans- 
former depends partly on tube capacity and on the 
inductance of the primary and secondary and the 
mutual inductance between these units of the trans- 
formers. This transformer was designed for use with 
the 201A or 301A type tube. One of the difficulties that 
had to be surmounted was the elimination of self - 
capacity in the windings. In this instance this was 
accomplished by winding several small coils and con- 
necting them in series. Each separate coil is so small 
that its self- capacity is minute and as the coils are 
connected in series the total self- capacity is about one - 
fifth the capacity of one of the windings, as there are 
five windings to the primary and secondary respectively. 
By the use of an iron core the natural period of the 
transformer windings is broadened. Due to magnetic 
qualities of the core and to the wide separation between 
coils and between primary and secondary the design is 
efficient and intercoil capacity is kept practically at 
zero. 'The losses inherent to an iron core are corn- 
pensated for by the elimination of capacity as well as 
by the use of less wire than when an air core trans- 
former, because the iron core increases the inductance 
value of the windings and also eliminates the distortion 
sometimes present in an untuned aircore transformer. 

The core is made up of silicon steel laminations .003 
of an inch thick, /" wide and 2/" long. Sufficient 
laminations are necessary to make a core /" thick. 
Before assembling the core dip half of the laminations 
in japan or some other good insulating varnish and 
allow to dry hard. This is important, as each piece 
of steel must be thoroughly insulated one from the 
other so that they will not short circuit. Only half of 
them are insulated so that the laminations may be closer 
together and the entire core have a lower loss. In 
assembly start with an insulated lamination and place 
on it one that has not been dipped. Alternate in this 
fashion until the entire core has been built up. Finish 
with an insulated piece. The core is then wrapped with 
two or three layers of heavy bond paper that has been 
previously dipped in insulating varnish and set aside 
to dry until gummy. 

When the core is in this condition it is ready to wind. 
The primary consists of five separate sections of thirty 
turns each, wound with No. 36 enameled DSC wire. 
The secondary has the same number of sections and 
turns except that it is wound with No. 40 enameled 
DSC wire. This size wire must be used so that the 
impedance of the secondary matches the tube grid -to- 
filament impedance. The diagram shows how the wind- 
ing is done in pyramid fashion, keeping the base as 
small as consistent. The separation between coils 
is about 3/32" and the separation between primary 
and secondary is about % ". All windings must be in 
the same direction. After the coils are wound on the 
core the whole is dipped in molten paraffin to bind the 
whole and keep the coils from loosening. A small box 
is now constructed of light wood. Its inside dimensions 
Are about 3" x 1" x 1" and the transformer is put into 
the box. The loose ends, of which there are four, are 
placed out of the way and the transformer covered with 
paraffin to keep moisture from the windings and to 
keep the core from striking the sides of the box. The 
(cads are then soldered to four binding posts that are 

FIG. A (at top) shows the cover of the wooden transformer box. The 
binding posts are mounted on %" centers. The top is made of bakelite 
% z 1%" x 3%". Fig. B (below) shows the coils wound on core C. The primary and secondary are made up of five sections each, separated 1/16" to 
3/32' ", and each five are series -connected. The leads are lettered so no mistake should be made in connecting. Use nothing but rosin core solder or 

non- corrosive flux when soldering. The diagrams are actual size. 

mounted on a strip of A" bakelite which should Le 
large enough to cover the top of the box. The binding 
posts are marked as shown in the diagram. 

The transformer is then ready to mount in any stand- 
ard radio -frequency circuit and should give excellent 
results. 

[Those who construct this unit are requested to write 
to Results Editor, Radio World, 1493 Broadway, New 
York City, and state how they fared. When possible give 
the trade names of the parts you use, or the manufacturers' 
names. Results letters will be published, including trouble- 
shooting letters. Readers may include questions in the same 
letter. The questions will be answered in the Radio Uni- 
versity Department.] 

Why Transformer Ratios 
Are Vital 

HEN it is said that a transformer ratio is 9 
to 1 the meaning is that the number of turns 
of wire on the secondary is nine times as great 

as the number of turns on the primary. Some manu- 
facturers recommend a high ratio transformer on the 
first stage and a low ratio on the second stage because 
they feel that the voltage on the first stage is low 
enough to warrant the use of a high ratio transformer 
without distortion. A high ratio transformer on the 
second stage increases the voltage to such an extent 
that distortion may occur. Minimum distortion is ob- 
tained with low ratio transformers such as 5 or 3/ 
to 1 ratio on both stages. If distortion results from 
the use of a high ratio transformer on the first stage it 
is very likely that the distortion will be intensified as 
well as the signal by the second amplifier. 

Changing Wavelength 
ACONDENSER in series with the antenna or 

ground reduces the wavelength. The smaller 
the capacity of such a condenser the greater will 

be the reduction in wave length. A loading coil is used 
to reach higher wavelengths than the set can otherwise 
reach in connection with a particular antenna. It pro- 
duces the same results as lengthening the antenna or 
placing a fixed condenser in parallel with aerial and 
ground. 
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How Many Controls Are Best? 

ia 

IF THE CONTROLS are to be kept down to two in a regenerative set, an 
aperiodic primary must be used for beet results. Two controls will suffice 
for a reflex, if It consists either of crystal detector and a tuned RF stage or 
ff tube Is used for detection. The Super- Heterodyne has only two controls. 

4 Yx 

THREE CONTROLS are used more often than two in the better kind of 

sets, for even the regenerator is improved by the use of a tuned primary. 
Suppose you want to add RF to a 3- control regenerator? Shall you use four 
controls? In a straight crystal set three controls and a tap switch are 

advisable for greatest selectivity if a variocoupler is used. 

By Wainwright Astor 
THE experimenter is constantly confronted with 

the problem of determining how many controls 
for the set he is to build. Though one control 

is the least he can have there is no maximum. 
In a 1 -dial set, if it is of the regenerative sort, there 

are really two controls always. Whenever there is re- 
generation there must be a separate control so the 
amount of regeneration may be varied. Sometimes 
the variation is very slight over a fairly wide band, 
even over so much as a 200 -meter range. By fairly 
loose coupling, that is, having the rotor a few inches 
from the stator of the coupler, the entire radiocast 
band may be covered with only a variation of five or 
six degrees on the regeneration dial. This, however, 
is never true of a 1 -dial set, because with that outfit a 

rheostat is always the regeneration control. Unless 
one is fascinated with the idea of having only one dial 

on a regenerative set he would fare better by taking 
the rheostat out of the critical class and using a coupler 
rotor or tuned tertiary for regeneration control. 

Therefore in a regenerative set you have two con- 
trols, at least, and the question arises whether it is pre- 
ferable to have three. 

Some persons argue that as man has only two hands, 
a set should not have any more than two controls. 
They might as well say that as a man has only two 
hands he should not have more than two pockets. So 

long as the controls are not critical three are not too 
many. In fact the highest efficiency from a regener- 
ative set is obtained only by the use of three controls. 
To keep the controls down to two in the regenerative 
class the practice has become popular of using an 

aperiodic primary. This consists of several turns of 

wire, usually from ten to fifteen. Even the aperiodic 
primary is tuned because the secondary is coupled with 

it and there naturally results a forced tuning, that is, 
the wavelength to which the secondary is responding 
by virtue to the setting of the variable condenser be- 
comes to an extent the wavelength to which the pri- 
mary responds best. 

This, however, is not the most accurate way of tun- 
ing the primary because the primary's response to the 
wavelength of the tuned secondary is only approximate. 
The aperiodic primary has a natural period or wave- 
length, which is the result of the antenna capacity and 
the primary inductance. Therefore, when the wave- 
length to which the secondary is tuned is so low that it 
is very near the natural period of the inductance and 
capacity in the primary, the control in the regeneration 
becomes difficult, the tuning critical and losses are sus- 
tained by virtue of the escape of high- frequency cur- 
rents through the antenna circuit, a sort of reversed 
feeding not at all like in the Superdyne ! A corollary 
of the phenomena is familiar to all fans who have ex- 
perimented with radio -frequency amplification. The 
RF transformer gets into difficulties with low waves 
unless the set is neutralized, as in the Neutrodyne. 

Some loss in volume is sustained when an aperiodic 
primary is used. Also tuning the primary seems to 
improve the tonal quality. The best regenerators are 
the three variometer, variocoupler -two variometer, the 
three- honeycomb coil and similar hook -ups that tune 
all three circuits. The only advantages of the aperi- 
odic primary are the elimination of one control and the 
consequent slight reduction in cost of construction. 
The cost of upkeep is the same. The two -control re- 
generator, with aperiodic primary, however, is as sel- 
ective as any other regenerative set and certainly sel- 
ective as any present needs require. It compares with 
the Super- Heterodyne for selectivity. 

The problem arises as what to do about controls 
when it is desired to add a stage of radio -frequency. 
If we took the 3- circuit regenerator, with each circuit 
tuned, and added a stage of tuned RF, we would have 
four controls, and most persons throw up their hands 
at this. 

'1' 
.0. 4p 
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PHILIP E. EDELMAN, noted radio engineer, and the pride of his efforts, 
a receiver he designed but which he says is too difficult for any one except 
a radio engineer to build. However, Mr. Edelman is at work on a series of 
articles for RADIO WORLD on using electric light service for A and B 

batteries. 

www.americanradiohistory.com

www.americanradiohistory.com


September 20, 1924 RADIO WORLD 7 

Making a Crystal Set Work 
First Aid to the Listeners -in and Novices 

By N. N. Bernstein 
Technical Editor 

THE man who has trouble getting beyond KDKA 
needs all the advice and information possible to 
help him to duplicate or better DX feats of his 

neighbors. Generally speaking, the newcomers in 
radio are the ones who tumble into the many pitfalls 
strewn along the path from the simple crystal receiver 
to a multi -tube set. Every radioist has his or her pet 
radio set, be it a 1 -tube regenerator or a 9 -bulb Super - 
Heterodyne. Every true fan is loyal to his particular 
radio. He is deeply immersed in his own favorite cir- 
cuit and will hear of no other. Then, the time comes 
when something new to him is tried out and the fun 
begins. If the new outfit works the first time a gen- 
eral holiday is declared and the delighted builder in- 
flicts himself on neighbors and friends with words of 
praise for and laudation of the new love. 

But, if after toiling for several successive nights on 
the very latest circuit and he is quite sure that every 
wire is in its right place, tubes good, batteries con- 
nected properly and the antenna and ground on, the 
outfit refuses to perk up, then is the time that the fan 
needs advice. 

The simplest method of picking up wireless or radio 
waves (they are the same thing) is by the use of an 
aerial wire, crystal detector and a pair of ear receivers. 
The aerial wire serves to pick up the waves and the 
crystal changes this weak electrical current into a 
form which may be heard on the ear receivers. Fig. 1 

shows the circuit diagrammatically, A representing the 
antenna, D the crystal detector, P the ear phones and 
G the ground. Every electrical circuit must have a 
return connection in order that current may flow. In 
radio receivers the current or signal comes in on the 
antenna, goes through the detector and phones and 
back through the ground, thus completing the circuit. 

It so happens that the radiocasting stations send out 
the radio waves, on which the voice and music travels, 
on different frequencies, commonly called wavelengths. 
At the receiving end we are able to pick out the differ- 
ent wavelengths by means of a tuning coil, represented 
in Fig. 2 by coil T. The arrow connecting the aerial 
to the coil denotes that it is variable. That is, the coil 
is made up of a number of turns of wire wound on a 
cylinder with connections taken from the winding at 
each given number of turns. A switching arrange- 
ment cuts out or adds to the total number of turns as 
desired, to tune to the proper wavelength. Here the 
earphones are shunted across the crystal, where they 
will function, as in Fig. 1. The complete circuit is 
formed by the antenna, tuning coil, phones and crystal. 

In Fig. 2, the tuning is rather broad, that is, the tun- 
ing accomplished by the single tuning coil is not sharp 
enough to select the desired wavelength to the exclu- 
sion of all others. Fig. 3 is an improvement in that it 
uses two coils placed in inductive relation to each 
other, the energy being transferred from one to the 
other through the air. The signal passes down the 
antenna, is tuned in the primary coil P and returns via 
the ground. In its passage, however, the current in 
the primary induces a similar current in the secondary 
coil S, which travels through the crystal and earphones 
and the signals are thus heard. The arrow cutting 
through both coils denotes that their position, in re- 
lation to each other, is variable. This combination of 
coils is known as a variocoupler, the secondary coil of 
which may be turned within the outer or primary coil 
to change the inductive relation. This aids greatly in 
tuning. The movable coil is called the rotor. The 
other is the stator. Taps, if taken, always are from the 

A 

FIG. I -The 
a tuning coil 

simplest receiving circuit, untuned. 
enables the selection of different 

selectivity to the simple 

Fig. 2-The 
wavelengths. Fig. 

tuned circuit 

addition 
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insu Iated Wire 

FIG. 4-A dry-cell, buzzer and small coil of wire, the coil placed a few inches away from the tuning coil of the receiving set, makes the correct adjustment of the crystal possible whether or not signals are being 
received. This is the well-known "buzzer test" 

stator. Crystal detectors are species of raw minerals, 
though some modern crystals are synthetic, that is, the 
raw material has been chemically treated to make it sen- 
sitive to radio waves. The most popular natural crys- 
tals for radio use are galena, silicon, a zincite -born- 
ite combination, and carborundum. These mentioned 
are adjustable, or should be adjusted to their most 
sensitive condition by means of a fine wire (cat - 
whisker) or sharp point which makes contact with the 
most sensitive point on the crystal, which is deter- 
mined by test. Some manufacturers find the most sen" 
sitive point and permanently fix the wire to it to form 
a fixed crystal. 

Since there is no way of knowing that the detector is 
adjusted to its maximum sensitivity if the set is not 
tuned up and a station is being received, some sort of 
testing device is necessary. In Fig. 4 we have such a 
device, which, in effect, is really a miniature station 
which sends out radio waves for extremely short dis- 
tances. It consists of a dry -cell battery, an ordinary 
electric buzzer, a push button or key, and an induct- 
ance or small coil of wire. These four are wired in 
series, i. e., end to end, as shown in the sketch, and the 
inductance is placed adjacent to the tuning coil or 
variocoupler of the receiving set. When the key or 
button is depressed current will flow through the buz- 
zer and coil. The current will be broken up into the 
same frequency that you hear the buzzer vibrating at. 
The current flowing through the coil will induce a 
similar current in the receiving set coil and thereby 
have an effect on the crystal detector, which is ad- 
justed by means of the catwhisker until the loudest 
sound is heard. At that point the crystal will respond 
best to the radiocast signals. 
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RF Amplification Simplified 
MUCH Sharper Tuning, Greater DX, and Reduction of Annoyance from Static, are 

Among the Advantages of Adding RF- Fundamental Circuits Presented -Vario- 
coupler Used as RF Transformer How to Employ Single Coils, Variometers and 

Mutual Inductances- Variety of Methods Enables You to Add RF by Using Coils You 

Probably Now Have -Tips by An Expert. 

THE AERIAL CIRCUIT may be tuned in an RF stage. The variable con- 
denser is 23 to 43 plates and the coil may be a honeycomb of 75 or 50 turns. 
The condenser is of larger capacity than usual because it is in series with 
the aerial. Notice that a potentiometer is used. The two terminals go to 
the A- and A+. The mid -point is connected to the end of the coil. The 
tap- switch shown need not be used if a selective tuner follows the RF. 
The A battery is not short- circuited by the potentiometer because of the 
high resistance of P, i. e., 300 to 400 ohms. The output of the tube (i. e., 
the plate) goes to the tuning coil, if only one RF stage is used. This plate 
must be joined to the B+ 90 volts and it is usually done through a coil. 

By A. P. Peck 
Associate, Institute of Radio Engineers 

WE1Y use radio -frequency amplification? Be- 
cause the tuning may be greatly sharpened, 
greater DX may be expected and also static is 

not amplified to the same extent as the signals. 
Many tuning devices may be employed to advantage 

in RF amplification. I will describe the fundamental 
circuits so that the reader can construct his amplifier 
with virtually any apparatus on hand. In the diagrams 
the filament circuits are not shown, so that the actual 
amplifier connections will show up to the best 
advantage. 

An aerial tuning circuit that may be used with any 
one of the other diagrams is shown in Fig. 1. It con- 
sists of a variable condenser, C, and an inductance, L. 
The condenser is .0005 to .001 mfd. The inductance may 
consist of any one of several coils- spider -web, honey- 
comb, one slide tuner, tapped inductance or variometer. 
The use of one of the variable inductances will corn- 
plicate the tuning somewhat, but is advisable if Fig. 2 

or 3 is used, as they in themselves are not sharp in 

tuning. However, with any of the other illustrated 
circuits, a honeycomb coil or any other fixed inductance 
may be used with good results. Any coil should be of 
such a size that, with the condenser used, the com- 
bination will cover the radiocast band of wave -lengths. 
A 50 or 75 turn honeycomb coil will work. Other coils 
may be made in proportion. 

In practically all RF amplifying circuits it is neces- 
sary to use a potentiometer to impress the proper bias 
voltage on the grid, thus keeping the RF tube from 
oscillating. This potentiometer is connected across 

Fig. 2 
AN UNTUNED RF TRANSFORMER is shown here (LL1). Two honey- 
comb coils L, 25 turns, Ll, 75 turns may be used, closely coupled. Remove 
twelve turns from L. A variocoupler may also be pressed into service, L 
being the primary. But the rotor, Ll, must have more turns put on it or 
be shunted with a .0005 mfd. variable condenser. Iñ either event the RF 
stage would be tuned, however. Note how the plate of the tube at left is 
connected by L to the B+ 90 volts, as referred to in the caption of Fig. 1. 

the A battery as illustrated in Fig. 1. A switch should 
be provided so that the A battery current will not flow 
through the potentiometer when the set is not in use. 
The switch cuts off the A battery current at or near the 
source. 

As for the circuits, first we have the best -known, yet 
by no means the best circuit, Fig. 2. This is usually 
called a transformer -coupled circuit, but an RF trans- 
former need not be used. Note coils L and Li. These 
may be the primary and secondary of a transformer 
or they may be two honeycomb coils or a variocoupler 
that has been rewound with more turns on the rotor. 
The coupler rotor need not even be rewound if that 
coil is shunted by a .0005 variable condenser. The 
great objection to this circuit when a transformer alone 
is used is that the tuning is not sharp. However, by 
using coupler and condenser respectably sharp tuning 
results. 

The circuits, Fig. 3 and 4, are known as the tuned 
impedance type. Fig. 3 is in actual practice the sharper 
tuned. In Fig. 3 an inductance coil and a condenser are 
connected in parallel. The plate current is fed to the 
RF tube through the coil (50 -turn honeycomb or 
equivalent). I found that a coil wound as follows would 
give good results : 45 turns of No. 22 DCC wire on a 

3" diameter tube and shunted by a .0005 variable con- 
denser. 

The grid leak is connected from the grid to the fila- 
ment and not across the condenser, thus departing from 
usual practice, for if the leak were across the condenser 
an undesirable voltage could be placed on the grid by 
the B battery due to conductive instead of inductive 
coupling between the RF plate and the detector grid. 

Fig. 4 is another form of tuned impedance, a vario- 
meter being used for the tuning. Use a low -loss 
variometer having fairly large wire, because any re- 
sistance tends to broaden tuning. 

The grid leak is connected from the grid to the fila- 
ment for the same reason mentioned above. 

Now we come to a combination of RF amplification 
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RF Combined with Regeneration 

II 

Fig.3 
TUNED IMPEDANCE is very effective. This consists of a single coil, either shunted by a variable condenser, or normal variometer fashion. Fig. 
3 is more sharply tuned than Fig. 4, which is also in the impedance class. Note that the detector circuit is shown in Fig. 3. C is the grid condenser. R is the grid leak, connected from the grid post of the detector to the A -. This is essential to avoid putting the heavy B voltage on the detector grid, which would result if the leak were across the grid condenser. 

and regeneration. This may best be done by placing 
the amplification in front of the tuner and using the 
tuner as the transformer. Some experimenters claim 
to have combined RF amplification with regeneration, 
carrying the regeneration through the RF tube. I have 
never seen one such set in successful operation and my 
own experiments along that line have been unsuccess- 
ful. 

The single- circuit tuner, consisting of a standard 
variocoupler and a variable condenser, rewired, makes 
a good RF tuner with regeneration in the detector 
circuit, where it belongs (Fig. 5). The stator of the 
coupler acts as a tuned impedance coil and tunes the 
plate circuit of the amplifier and the grid circuit of the 
detector. The variable condenser assists in this tuning 
and since it is in shunt with the coil, it may be of a 
fairly small size, say .0005 mfd. Regeneration is ac- 
complished in the same manner as in a single- circuit 
tuner, by feedback. The rotor of the coupler is con- 
nected in the plate circuit of the detector tube from 
whence it feeds back to the grid circuit. Thus we 
obtain louder signals than with a straight detector and 
without complicating the control. 

Fig. 6 is a tuner of the untuned primary type, used 
to good advantage. The aperiodic primary is in the 
plate circuit of the amplifying tube and serves to pass 
the oscillation along to the secondary, also fixed, but 
tuned by Cl. The tickler, L2, is rotary and provides 
regeneration. L is the primary, L1 the secondary and 
L2 the tickler. Any standard untuned primary coupler 
may be adapted to a circuit of this type. 

All of these six circuits deal with only one tube for 
radio -frequency amplification. However, the reader 
should be able to plan any circuit desired. Two stages 
may be used. A combination of Figs. 1, 2 and 3 is 
ideal for all- around work. All of the connections nec- 
essary for such a set are shown, it only being necessary 
to put the various circuits together and add the filament 
connections. 

* * * 

[Those who construct any circuit are requested to write 
to Results Editor, Radio World, 1493 Broadway, New 
York City, and state how they fared. When possible give 
the trade names of the parts you use, or the manufacturers' 
names. Results letters will be published, including trouble- 
shooting letters. Readers may include questions in the same 
letter. The questions will be answered in the Radio Uni- 
versity Department.] 

A VARIOMETER may be used for tuned impedance RF. In this instance no variable condenser is necessary. The variometer is one of the best tun- ing devices known, so far as volume and clarity are concerned, but may be somewhat behind the coil- and -condenser combination when selectivity is to he considered.A variometer is almost a pure inductance. The highest general efficiency results when inductance is favored as against capacity, because inductance builds up voltage, while capacity saps it. Voltage is the goal in radio. This hook -up Is the same as the one in Fig. 3 the tuning being by variable inductance instead of by variable. capacity. The plate of the tube at right goes to one of the phones or to the P post of the 
transformer 

Fig. 5 

R. F. 
L1 

L 

+ Det.'8" 

R 

De1: 

HOW' THE SINGLE -CIRCUIT SET may be adapted to RF amplification. Note that regeneration is retained, the coil L1 feeding back the plate cur- rent to the grid of the detector, with a suggestion of RF and detector plates being in parallel. The plate of the RF tube and the B+ 90 volts (through L) replace the former aerial and ground connections, which are moved over to the RF circuit. 

Fig. 6 

THE MOST SELECTIVE regenerative tuner, the 3- circuit affair, is used 
here, preceded by a stage of RF. L is the aperiodic primary of the 3-dr- 
cuit variocoupler...L1 is the secondary, tuned by Cl. L2 is the tickler. 
With this circuit coil L in Fig. 1 needs no tap switch. Good results are 

obtainable without the potentiometer. 
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Preceding Regeneration with RF 
avoid making a detector of the 
tube that is to be the RF ampli- 
fier. 

The combining of RF with re- 
generation requires some care, as 
the danger is that oscillations 
will ruin or prevent reception. 
However, the two great aids to 
DX- regeneration and RF -may 
he successfully combined, even 
without the use of a potentiome- 
ter to stabilize the circuit, i. e., 
check oscillations. The regen- 
eration must be watched even 
more carefully than when it is 
used without RF. If at first you 
find that local signals are, if any- 
thing, weaker, the fault may be 
in the wiring, the grid and plate 
leads being close or parallel, a 
situation to be avoided. But you 
will be able to get the set work- 
ing properly, without doubt, if 
you are careful. Then you will 
be able to hear locals with fine 
volume on the speaker with one 
stage of AF and you will be 
greatly pleased with the result. 

One of the important consider- 
ations is to use low -loss parts. At 
least you will have a low -loss coil 
if you adhere to the following 
directions. Then if you use low - 
loss condensers you will be mak- 
ing great progress. Add to that, 
if possible, a low -loss tuning coil 
for the detector and you are on 

1 on 
tra 

Easy Street. 
Considering the detector part 

of the circuit, any of the com- 
mercial coils may be used, e.g., 
Globe, Bremer -Tully, Star, Uncle 

Sam, Air King, Ambassador, Transcontinental, or one 
ln,y be made by the experiementer. (See RADIO 

WORLD, issue of September 13.) The primary is 

aperiodic, i.e., fixed and, as the saying goes, untuned. 
The secondary is tuned with a variable condenser, 
.0005 mfd., 23 plates. The tertiary or tickler connects 
the plate to one of the phones and is the coil wound 
on the rotor and moved by the coupler dial. 

A 2- circuit variocoupler may he used, but must be 

converted into a 3- circuit coil. This is done by count- 
ing eight or ten turns at the beginning of the stator, 
cutting the wire, leaving slack for connections, thread- 
ing the end through two holes in the stator form, and 
similarly securing the other free terminal. 

The circuit, with RF stage, has three controls -1, 
variable condenser for RF stage ; 2, detector vario- 
coupler ; 3, variable condenser across coupler secondary. 

By adding RF you will get stations you never heard 
before. By using low -loss coils and condensers you 
will get still greater distance and sweeter tones. 

The RF Coil 
Using No. 18 double cotton covered wire, wind 12 

feet on a spider -web form, leaving 6" at beginning and 

end for later connections. This 1 foot leaves 11 feet 
actually wound. Next wind 45 feet of No. 22 SCC wire, 
leaving slack as before for terminals. DCC wire would 

be better, but it is hard to get -if No. 22 is used. The 

short winding is L1, the long one L2. A 17 -plate low - 

loss condenser (.00035 mfd.) will cover the band, but 
otherwise use 23 plates. 

The two windings may be put on together, that is, as 

FORM for winding the spider -web coil (Fig. 2). This coil, L1L2 in Fig. page I1, is the radio- 
frequency transformer. It is tuned by a variable condenser. Using tracing paper or tissue paper, trans 
the outline of the form Paste the tracing m a piece d stiff cardboard, 6" x 6 ", and cut the form. Then 
wind the wire, as directed, in and out of the arms or spokes. The primary may be wound first, the 
secendary next. If the cardboard form is to be removed, paint the coi. with collodion or secure it with 

linen thread, cut into 13 pieces wound around the coil and knotted. 

By Lieut. Peter V. O'Rourke 
IT is surprising to those who have not tried a stage 

of RF ahead of their regenerative set what a dif- 
ference that addition makes. Signals are louder, 

greater DX is obtainable and speech that formerly 
came in "mushy" is cleared up wonderfully. The husky 
voices of DX stations or of stations nearby from which 
the experimenter may be shielded seem transformed 
as if by some magic throat lozenge. 

As for increased volume, that is not one of the usu- 
ally advertised advantages. But the first tube performs 
some detecting functions as well as RF and passes 
these audible signals on. One of the phenomena of 
some multi -tube sets is that, though they are selective, 
three or four stations may be heard at the same time. 
True, all stations not desired may be easily excluded, 
but it is a fact several can be brought in at once. This 
is because the RF tubes are detecting. Each secondary 
is tuned to a different station and the different signals 
stampede the phones. By adjustment of all dials to the 
one wavelength order is restored. Hence it is safe 
indeed to claim increased volume from an RF stage. 
If in doubt, listen to the difference. 

Taking the 3- circuit tuner, one of the most selective 
receivers, you may add an RF stage more easily than 
to any other circuit (Fig. 1). Where the aerial and 
ground lines go to the aperiodic primary the plate of 
the RF tube and the B+ 90 volts are connected, re- 
spectively. The RF stage is wired like a detector cir- 
cuit, but no grid leak or grid condenser is used there, to 
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Reaching Out for Greater DX 
if they were one wire, then the secondary completed 
alone, or they may be wound separately. The experi- 
menter may take his choice. 

The designations of primary, sec- 
ondary and tickler are not marked 
on the commercial 3- circuit coils. 
Considering the coil as mounted on 
the panel, the aerial would go to the 
binding post at extreme left of the 
coil, at bottom, as you look down on 
it. This post is nearest the panel at 
bottom. The next post to the right 
is for the ground. The third post, 
on the same line, is the grid connec- 
tion and the next one, at back, is for 
the F+. Now take the posts at top 
of the coil. The one at the back, to 
the right, goes to the plate of the 
detector tube. Another post is right 
next to this, but no connection 
should be made to it, for it is affixed 
to the rotor shaft and the connec- 
tion would pry loose if made to the 
post at left. The remaining post is 
near the panel, at top of coil, and 
goes to one of the phones. Do not 
run this lead from the end of the 
plate coil or tickler close to the 
panel, but use No. 14 round hard 
bare wire, or bus bar if that is more 
convenient, making a round turn at 
the point where you want the wire bent so it will go 
to the jack or the phone binding post. This lead may 
be brought straight down and thus over to the jack, but 
it is perhaps better to avoid this long lead. 

It is not advisable to use bus bar, because of its 
squared edges. Round wire is much better, because its 
electrical conductivity is greater. The radio currents 
travel on the surface of the wire, a phenomenon known 
as the "skin effect," and the round form provides a 
greater total surface, hence offers a minimum resist- 
ance. The wire never need be insulated, except at 
danger points to avoid possible contacts that would 
short circuit the B battery. At these points a short 
piece of spaghetti may be used. To distinguish leads 
readily, you may slip on short collars of different col- 
ored spaghetti. 

LI 

and 200 or 300 for the detector. These require a 6 -volt 
storage battery. But 199 and 299, using dry cells, work 
splendidly in both sockets. The 11 and 12 tubes will 

FIG. 1- Circuit network of the 3- circuit tuner, preceded by a stage of RF. The coil L1L2 Is the RP 
transformer, home -made. I3L4.5 are the primary, secondary and tickler of the tuning coil, which 
preferably should be low -loss, though if you have a coil of another sort you may still get good 

results. Even a standard variocoupler may be used. In the July 5 issue of RADIO WORLD appeared 
an article describing how to convert a coil or variable condenser into the low -loss type. 

Wiring Directions 

1 Connect the A- on the battery to one terminal of the 
rheostat, R1, the other side of the rheostat going to F- 

on the RF tube socket (at left in diagram). The A+ goes direct 
from battery to F+ on socket. Connect the A- in the same 
way to the detector tube and the A+ as formerly. Connect B- 
and A+. That completes the A wiring. 

Connect the beginning of L2 to the grid of the first tube 2 and to the stator of Cl. The end goes preferably to the 
A -. Connect it there, though connection to A+ (shown in 
diagram) will work. The connection to A- goes to the battery 
itself or to the battery side of the rheostat -NOT to the socket 
side of the rheostat. The end of L2 goes also to the rotor 
plates of Cl. Connect L1 at beginning to aerial and at end to 
ground. Ground may go also to A- as a test. 

The plate of the RF tube goes to the beginning of L3 3 (aperiodic primary of variocoupler) and the end to B+ 
90 volts. The beginning of L4 goes to one side of the grid con- 
denser, the other side of that condenser going to the G post on 
socket of second tube (at right). The beginning of L4 also 
goes to the stator of C2. the rotary plates going to F+ and 
to the end of L4. This grid return to A+ (i. e., tracing the lead 
from the grid of the tube) is correct for a detector circuit, the 
minus being preferred only for amplifier circuits. Connect the 
beginning of L5 to the nlate of tube No. 2, the end of L5 going 
to one of the phones. See if the rheostats will light the tubes. 
If so. connect B+ 223 volts to the other phone. The B+ 2234 
and detector plate would go to the jack springs if a jack (single - 
cirr it kind) is vs .-d. 

For 199 or 299 tubes use 45 volts on the detector B 
circuit. The best tubes are 201A or 301A for the RF 

FIG. 3 -Panel layout of a 3- circuit tuner preceded by an RF stage. At left, 
the RF condenser dial. Center, detector wavelength dial. Right, dial for 

rotor of variocoupler. 

work well. Only one stage of AF is needed to work a 
speaker on all stations up to 100 miles away in any 
case. 

[Those who construct this circuit are requested to write 
to Results Editor, Radio World, 1493 Broadway, Nu 
York City, and state how they fared. When possible give 
the trade names of the parts you use, or the manufacturers' 
names. Results letters will be published, including trouble- 
shooting letters. Readers may include questions in the same 
letter. The questions will be answered in the Radio Uni- 
versity Department.] 

How to Avoid Body Capacity 

B 
Y connecting the movable plates to the ground or 
filament side of the circuit the effect of body L capacity can generally be eliminated. The dif- 

ference in the connections is more noticeable when 
weak signals are received. In the case of the antenna 
series condenser the rotary plates should be connected 
to the wire leading to the ground, and the stationary 
plates to the antenna. 

AMPERE HOUR DEFINED l HIRTY ampere hour capacity means that if one 
1 ampere is drawn from a cell every hour it will last 

thirty hours. 
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A 1 -Dial 1 -Tube Reflex 
k Works a Loud Speaker on Local Stations 

CIRCUIT NETWORK (Fig. 1) for getting locals on a loud speaker, using 
one tube. The primary of the tuning coil has 8 turns of No. 24 DSC wire, 
the secondary 60 turns. The variable condenser, the only control, is .00035 
mid., normally 17 plates. A crystal is used as detector. The RF trans- 
former may be any good commercial one. The 201A or 301A tube, with 6 -volt 
storage battery, gives best results, but the 199 or 299 tube or equal is satis- 
factory, too. Fine quality of tone is produced in either case, and the plate 
voltage should be 90 in either instance. The AF transformer should be 
placed behind the socket on the baseboard. A filament switch should inter- 

rupt the positive A lead between battery and tube. 

By Byrt C. Caldwell 
ASIMPLE 1 -tube receiver, with one control, which 

is selective, sensitive, and gives good tone, in 
addition to enough volume for lour speaker use 

on the local stations, is described herewith. Fig. 1 

shows the layout of the panel, 7" x 9 ". Use radion or 
formica. All dimensions are shown on the drawing. 
It will help a great deal if a template is made on ordi- 
nary paper for marking the panel. The tuned radio - 
frequency transformer should be made by winding 60 
turns of No. 24 DSC wire on a formica or radion tube. 
Six layers of ordinary wrapping paper are wound over 
this. (If you are not in a crowded locality, about two 
or three will be enough. This will reduce selectivity 
slightly). Eight turns of the same wire are wound 
over the paper. The ends of the wires are fastened in 
the tubing under copper soldering terminals. 

It is essential that a low -loss variable condenser be 
used for real results. The tuning coil is connected to 
the rear of the condenser by means of small brass sup- 
ports and in a perpendicular position. The audio trans- 
former is placed to the left of the receiver, and the 
other RF transformer is placed at the right. Any good 
make of audio and radio frequency transformers will 
do. It will be noticed that there is no rheostat. The 
writer has tried it with and without the rheostat, and 
better results were obtained wihout it. The tube 
socket is placed directly beneath the center of the 
tuning coil, so that the tube comes up in the center of 
this. 

Use a great deal of care in wiring. The hook -up of 
this receiver is exceedingly simple and the arrangement 
of the instruments allows very short, efficient connec- 
tions. Be sure that every connection is very thor- 
oughly soldered, for the action of the receiver depends 
largely upon this point. 

The capacity of the variable condenser is only .00036 
mfds. This capacity will cover the radiocasting wave- 
length band as well as will a .0005 condenser of the 
older type. The fixed plates of this condenser should 
be conencted to the grid of the tube. A .00025 mica 
condenser is shunted acros sthe secondary of the audio 
transformer ,and one of .005 mfd. capacity is shunted 
acros sthe phones. 

'xs2 ., 
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HOW to wind the timing coil (Fig. 2). A Formica or other tube, 3 inches 
in diameter by 3% inches high, is used. The secondary, 60 turns, is wound 
first. Six layers of wrapping paper go over this. Then the 8 -turn primary 
is wound atop the paper, which, in the diagram, hides part of the secondary. 
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FIG. 3, panel layout. As no rheostat is used a filament switch is substituted 
to turn the tube on or off. The panel is 7 inches by 9 inches. 

The very best tube for use with this receiver is the 
201A. With this, a 6 -volt A battery and a 90 -volt B 
battery are required. If a smaller tube is desired, the 
199 may be used. The same B battery voltage may be 
used. 

A movement of one division on the dial completely 
tunes out the local stations when they are coming in 
on the loudspeaker. With about 20 feet of wire, in- 
doors, for an antenna, the local stations come in loud 
enough to be heard any place in a 9 -room house and 
speech may be understood almost 100 feet from the 
loudspeaker. For a single tube outfit, this receiver is 
hard to beat. 

* * * 

[Those who construct this circuit are requested to write 
to Results Editor, Radio World, 1493 Broadway, New 
York City, and state how they fared. When possible give 
the trade names of the parts you use, or the manufacturers' 
names. Results letters will be published, including trouble- 
shooting letters. Readers may include questions in the same 
letter. The questions will be answered in the Radio Uni- 
versity Department.] 
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A Handy 
By Herman Bernard 

FOR those whose particular delight is to 
try out different circuits in the fas- 

cinating hunt for the ultimate in radio it is 
out of the question to drill a panel for each 
circuit. Sometimes experimenters will test 
five or six circuits a week, or even more, 
and it would be a serious waste of time as 
well as an unpardonable drain on the purse 
to buy a new panel even for each third or 
fourth effort. Therefore some elastic ar- 
rangement must be devised. There are sev- 
eral ways of facilitating these tests and I 
am going to outline the one I use. 

On all variable condensers I use 4" dials. 
I measure the extreme horizontal distance 
between the mounting holes on the front of 
the condenser and make sure that the hard 
rubber I use for mounting the part is at 
least this width. Of course you may make 
the panel piece 4" wide, and I do this f re- 
quently, but sometimes you run short of 
panel material and it is therefore useful to 
conserve resources. Having mounted the 
condenser, I wind a coil that, in conjunction 
with the condenser, will cover the radiocast 
band of wavelengths. As far as possible 
I try to use condensers of the same make 
and number of plates, for then matching be- 
comes easier and also the curve of the con- 
densers is the same, doubly insuring similar 
settings for all dials on all condensers. If 
the condensers are of the same number of 
plates but of different makes I may expect 
some disparity in dial readings, although this 
is not foregone. 

As for coils, I use the Dynocoil type. 
This consists of No. 22 double cotton cov- 
ered wire, wound on a spider -web form. 
With a 23 -plate condenser I usually find 
that the range is struck just about right 
when 45 feet are used for the secondary 
and 11 feet for the aperiodic primary. The 
coil is mounted directly on the back of the 
condenser by means of brass angle bars, the 
coil being parallel with the end plates. I 
use only low -loss condensers in all hookups 
and tests. 

Two small holes are bored about %" from 
the bottom of a 4x4" baseboard and through 
these holes wood screws are inserted for 
mounting the panel strip to the small base- 
board. Now I attach coil and condenser to 
a random socket, with a condenser and leak 
on the grid, and tune in WEAF. The stand- 
ard dial setting for this station is 72 in my 
laboratory. The wavelength is 492 meters. 
Any one can pick out a station that keeps 
to its wavelength with regularity and figure 
out about where the station should come in 
for preservation of the full range. The high- 
est wavelength station that I can normally 
expect to reach is WNYC, 526 meters. This 
would come in at 82 if WEAF came in at 
72. However, there is still some leeway 
from 526 meters up, represented by the 18 

Experimental Layout 
FIA HG 1=j 90v+ R22vt RB- 7'19- Fif 

TOP VIEW (Fig. 1) of an experimental layout, 18" wide x 7" deep. This gives a good selection in 
trying out circuits. In rear is the A and B. battery input, also aerial and ground (A and G at left). 
The maximum in an efficient reflex hookup with this outfit is one stage of tuned RF, one stage of 
untuned RF, detector, one stage of AF reflexed to the first tube and one straight AF stage last tube. 
RF is the fixed RF transformer. If two tuned RF stages are to be included in the operating range, 
use 24" width. If possible, use 8 or 9" depth. This makes plenty of room for a third coil- and -con- 
denser combination (LC), to go at extreme right. No extra tube will be added for detector tryouts. 

A 
Ó 

G 
Q S Q Ót 4 S Q Ó O O S 

I 

AT 
THE TERMINAL STRIP (Fig. 2), at right angles to baseboard, located at rear. 

degrees still unaccounted for at the end of 
the dial (100 minus 82). There are really 
only about 8 such degrees, for the last ten 
degrees should not be counted.' Variable 
condensers as a rule do not add pro rata the 
capacity that might be expected when 
turned from 90 to 100. In my reckoning I 
always hold to 90 as the maximum reading 
for regular variation. The increase is very 
little after 90. 

Granting that you have selected your sta- 
tion, either one in the upper reaches of 
wavelengths or one that is extremely low, 
stick to that and make your tests for match- 
ing coil and condenser only when the se- 
lected station is on the air. If you find that 
your station -we will suppose it is 492 meters 
-comes in around 90, you know you have 
too much inductance. A safe rule is that 
anything near 500 meters should come in 
near 70. You will remove some of the wire 
from your coil. Do this turn by turn. 
Finally you will hit the right number of 
turns. Secure the end of the reduced wind- 

A 

HOW each unit is as- 
sembled. The hard rub- 
ber panel (P) is just 
wide enough for mount- 
ing the condenser (C). 
The panel is attached to 
a 4" x 4" baseboard 
(BB). L is the coil, 
mounted on back of the 
condenser. The. small 
baseboard is screwed to 
a large one, 7" x 18" or 
7" x 24 ", depending on 
the variety of circuits 
the experimenter desires 
to test. Behind this unit 
is an AFT and tube. 
(See Fig. 1) Referring 
back to Fig. I, a switch 
permits cutting out the 
grid condenser, for crys- 
tal -reflex tests and the 
A leads may be separ- 
ately connected to socket posts as needed, or 

switches inserted. 

ing, so it will stay put. Now you have a 
matched tuning instrument or radio -fre- 
quency transformer and accompanying vari- 
able condenser. If the reading is too low 
at first, add more turns to the secondary. 

From your experience you probably know 
just at what reading your pet station should 
come in, but if you do not know, you may 
arbitararily give a reading of 70 to 75 to a 
station very near 500 meters. 

If two variable condensers you desire to 
use have not the same maximum capacity, 
say one is 23 plates and the other 17 plates, 
you will have to use a coil of higher in- 
ductance for the 17 -plate instrument, for in- 
stance, 55 to 60 feet of wire for the sec- 
ondary. The primary is always the same, 
granting that an aperiodic primary is used. 
As this variety is the most selective, it alone 
will be considered. 

It is not vital, of course, that the dial 
readings be identical for all condensers for 
a given station, although for mother and 
sister this will facilitate tuning, or at least 
remembering the combination that opens the 
door to the station. The combination, of 
course, may be logged just the same with 
condensers of unequal maximum capacity. 
WEAF, instead of being 72, 72, 72, might be 
76, 72, 72. The first condenser could be 
made to read 72, also, but if it is 17 plates 
you want the reading to be as high as pos- 
sible, so that all the capacity you can crowd 
into the circuit will be used on the high 
wavelengths. Otherwise you will find that, 
with the large inductance you had to use, 
the condenser at zero would not reach the 
lowest waves. An alternative would be to 
tap the coil, say, at a point one -third from 
the end of the secondary winding, but that 
isn't being done and I don't recommend it. 

Now all our coils are wound and fas- 
tened to the backs of all our condensers and 
the units mounted on small panels and base- 
boards. The next step is to get a large 
baseboard -7x24" not being a bit too large 
-and arrange thereon three tubes. These 

(Continued on page 30) 
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$1,000,000 a Year for Hazeltine 
From Freed -Eisemann Alone 

He Earns Rate of $480,000 
a Year, and There Are Ten 
Other Licensees of His Neu- 
trodyne Patent- Freed -Eise- 
mann's Sales During Four 
Quarters Grew as Follows: 
$42,000, $115,000, $687,000, 
$2,000,000. 

THE marvelous growth of sales 
of Neutrodyne complete sets, 

kits and parts and the stupendous 
royalties earned by Prof. Louis A. 
Hazeltine, of the Stevens Institute 
of Technology, were revealed in the 
opinion of Federal Judge Inch, in 
Brooklyn, N. Y., deciding the suit 
of the Hazeltine Research Corpor- 
ation against the Freed -Eisemann 
Radio Corporation. 

As told in RADIO WORLD last week, the 
court denied the Hazeltine Corporation's 
demand for cancellation of the contract 
held by the Freed -Eisemann Corpora- 
tion. This contract fixes the royalty to 
Prof. Hazeltine at 6% of the complete set 
(amounting to about $4.50 a set). The 
demand for forfeiture was made by Hazel- 
tine on the basis that non -payment of 
royalties constituted forfeiture. T h e 
court held the contract did not provide 
for forfeiture on that ground. Judge 
Inch ordered the royalties, deposited by 
Freed -Eisemann with the court, paid to 
Prof. Hazeltine. 

The Freed - Eisemann Corporation, on the other 
hand, counterclaimed that the contract should be 
reformed so that the 6% royalty would apply not 
to the complete set, but only to the Neutrodon or 
neutralizing condenser, making the royalty about 
30 cents. In this connection the Freed - Eisemann 
corporation accused their patent lawyers, parti- 
cularly Messrs. Russ and Taylor, of Penoie, 
Davis, Marvin & Edwards, singling cut Mr. Russ 
individually. 

Lawyers Are Upheld 
This law firm also represented Prof. Hazeltine 

in his patent application at Washington. The 
Freed - Eisemann Corporation alleged it had been 
rushed into signing the contract, that Mr. Russ 
had stood for the 6% on the complete set, and 
that he had acted more in Prof. Hazeltine's behalf 
than in theirs. Also some allegations of bad legal 
advice were made. The court held there was no 
proof whatever of these charges agairat the law- 
yers and that the 6% royalty on the complete 
set was Prof. Hazeltine's insistent idea, and Mr. 
Russ only took notes at the conference that led 
to the contract. 

The court said: 
"The quarter ending December 31, 1922, accord. 

Business So Big 
Freed - Eisemann 

Enlarges Quarters 
HAVING had their production 

facilities taxed to the limit 
during the season just past, the 
Freed -Eisemann Radio Corporation 
is preparing to meet the demand 
for their new line of Neutrodyne 
Receivers by taking on another 
floor of the Sperry Building, 
Brooklyn. This floor, on the fifth 
story, will provide 17,000 additional 
square feet of factory space. The 
new radio Receivers have been met 
everywhere with great enthusiasm, 
and the national advertising featur- 
ing the new Freed -Eisemann line 
undoubtedly will stimulate sales to 
the point where every available 
inch of factory space will be need- 
ed to construct sets enough to meet 
the demand. 

ing to the Freed - Eisemann statement, shows 
sales of $687,000 and the quarter ending March 
31, 1924, sales of $2,000,000." 

On the basis of $2,000,000 a quarter the business 
would be $8,000,000 a year and a 6% royalty would 
amount to $480,000. Although business naturally 
fell off in Summer, the increase in sales Las 
been so steady that the drop may be offset by 
the gain, and the total business for 1924 actually 
reach $8,000,000. 

The Stupendous Growth 
The opinion refers to evidence of sales which 

may be summarized as follows: 
Period Sales Royalty 

Quarter ending July 1, 1923 $42,000' $2,500 
Quarter ending Oct. 1, 1923 $115,000' $7,000 
Quarter ending Jan. 1, 1924 $687.000 $40,000 
Quarter ending March 31, 1924 $2,000,000 $120,000 

`Estimated 
Thus the business of the first quarter during 

which the firm was in the business of selling 
Neutrodynes (ending July 1, 1923) was about 
trebled in the second quarter. The third quarter 
was five times as big as the second and the 
fourth quarter more than three times as great 
as the third. The fourth quarter was almost 50 
times as great as the first ($2,000,000 as against 
$42,000). 

This represents one of the most romantic busi- 
ness successes ever achieved in radio. It must be 
remembered that the Freed - Eisemann Corpora- 
tion is only one of the eleven Neutrodyne licen- 
sees, although the largest. An idea of the for- 
tune Prof. Hazeltine is reaping may be gleaned 
from the assumption his income is probably 
nearly three times that derived from Freed -Eise- 
mann alone, or now more than $1,000,0110 a year. 

Mr. Russ, the court pointed out, brought Prof. 
Hazeltine and Freed - Eisemann together. Prof. 

Judge's Full Opinion in Suit 
by Hazeltine Corporation 
vs. Freed -Eisemann Made 
Public- History of Negotia- 
tions and of Signing of 
Contract for 6% Royalty on 
Price of Complete Sets 
Discussed-Professor W ould 
Not Take $30,000 a Year. 

Hazeltine demonstrated a Neutrodyne satisfac- 
torily. 

"Might Suggest Gratitude" 
The opinion continues: 
"Although Mr. Russ and Mr. Taylor have been 

accused of fraud and misrepresentation by Messrs. 
Freed - Eisemann yet it clearly appears from the 
above that it was due solely to this opportunity 
voluntarily suggested by Mr. Russ that Messrs. 
Freed - Eisemann have made a fortune. For, from 
what would appear to have been a very small 
busniess in crystal sets, which they were doing 
in November, 1922, Mr. Eisemann testifies that 
the present net worth of their business, not more 
than a year and a half afterwards, is $300,000 a 
year, and that they have empl-yed as high as 
570 workmen, and have a very large number of 
outstanding valuable contracts for the purchase 
of their sets. 

"It seems to me, it could be fairly argued, that 
such a state of facts might suggest gratitude to 
and not abuse of Mr. Russ and Mr. Taylor. 
l'rior to this law suit such a feeling seems to 
have existed in the minds of the others of the 
Independent Radio Manufacturers (the Neutro- 
dyne licensees, of whom Freed - Eisemann was 
one)." 

$30,000 -a -Year Offered 
The court, after telling how Mr Freed evidently 

fully understood the contract as signed, con- 
tinued: 

"The defendant (Freed -Eisemann) and possibly 
one or two others who were also experiencing 
success, now commenced to endeavor to substi- 
tute a plan to which they hoped they could ob- 
tain the consent of the inventor, Professor Hazel. 
tine, that of a lump sum royalty of $30,000 a year, 
instead of the contract royalty of 6 per cent. on a 
set. 

"While this campaign consisted of the buyers' 
laments over the contract and the danger of being 
put out of business by competition and certain 
other pleas not unfamiliar in some business deal- 
ings, since 1000 B. C. (Proverbs XX:14), they 
finally culminated in the long letter of December 
12, 1923 with some 19 distinct heads, most of 
which is in the record. 

"The truth is that such grievance of fraud or 
mistake as now appears is a sham and never was 
thought of until this law suit and was not really 
worked out then until most able counsel had 
vigorously put the answer together. 

I am unable to stop here without saying that 
it seems to nie that charges of fraud and pro- 
fessional misconduct should not be lightly put 
aside. 

"Business emergencies or greed require no such 
sacrifice as an attempt upon a young lawyer's 
honor and future nor justifies an attempt to get 
more money than allowed by a contract by trying 
to besmirch the hard -earned reputation of sn 
established firm of reputable lawyers unless facts 
are presented in a credible form that plainly 
show that unfortunately some temptation has 
been yielded to." 

Col. Green Radiocasts Movies 
COL. E. H. R. GREEN, son of the late 

Hetty Green, has succeeded in trans- 
mitting motion pictures sixty feet by 
wireless, according to his secretary, W. H. 
R. Marshall. 

Mr. Marshall said Col. Green has been 
at work on his inve ntion at his place in 
South Dartmouth, :.:ass. He also said 
a laboratory has been built for further 
experiments and that by agreement with 
Dr. Samuel Stratton, of the Massachu- 
setts Institute of Technology, experts 
from that institution will carry on the 
work, all expenses being paid by Col. 
Green. 

In another year Col. Green expects 
the device will be perfected, his secre- 
tary declared. He said the principle of 
radio movies is the same as that by which 
still pictures are transmitted by wire. 

Further explanation is impossible, he de- 
clared, because of the intricate nature of 
the apparatus. 

The idea came to Col. Green a year 
and a half ago. He then constructed a 
special building for experiments and 
spent more than $200.000 on it. Some 
of the delicate machinery was imported 
from Germany. 

Col. Green has been called the world's 
foremost amateur radio fan. With an 
income of approximately $1,000,000 a year 
he has had unlimited means for experi- 
mentation. For many years he has been 
interested in all new inventions. He is 
said to have introduced the first automo- 
bile in Texas, his home State. 

At South Dartmouth he has built a 
general radiocastinq station for the pub- 
lic known as WMAF and had a huge 

amplifier tower constructed for the re- 
ception of programs from New York and 
other cities. More than 1,500 persons 
park their automobiles at the base of 
the hill on which the tower is built to 
listen to the programs every night. A 
series of huge horns amplify the pro- 
grams many thousand tinges. 

According to Mr. Marshall, who was 
secretary to Mrs. Hetty Green for four 
years before her death. Co. Green, who 
is crippled in one leg, became interested 
in radio as the result of his own infirm- 
ity and spent considerable money that 
persons who were shut in by illness might 
be entertained by the radio programs. 
The station at the Green estate is the one 
that radiocasts the program from the 
Strand Theater in New York every Sun- 
day night. 
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The Radio University 
Question 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. 

I desire to build the best Superdyne that can be 
built. l want to use the very best parts obtainable 
but am not able to experiment with different makes 
of instruments, therefore I rely on RADIO WORLD 
to guide me right. What are your recommenda- 
tions for the best Superdyne ? -M. E. Williams, 
Box 848, Ranger, Tex. 

Possibly the best you can do in a Superdyne is 
to construct the 5 -tube low -loss set described by 
N. N. Bernstein in RADIO WORLD for August 23 
and 30. This latest set employs low -loss coils 
and condensers with three stages of resistance - 
coupled audio - frequency amplification. The vol- 
ume and clarity are remarkable and DX stations 
are reported by readers who have built the set 
to come in like locals. 

Can a storage B battery be charged with a DC 
32 -volt lighting plant outfit! Will a rectifier have 
to be used and what is the usual cost of one? 
The kind of battery I have reference to is made 
up of Edison elements. -C. R. Lytle, Hitchcock, 
S. D. 

Fig. 35 is a specially designed circuit for charg- 
ing the type of storage B battery you have ref- 
erence to from a 32 -volt lighting plant. As these 
plants are without exception direct current gen- 
erators, no rectifier is necessary, so that expense 
is saved to you. The three groups of black dots 
on the diagram denote double -pole, double -throw 
switches, three of which are necessary. The 10- 
ohm rheostat is of the ordinary type used on 
radio receiving sets for filament control. The 
batteries are arranged in three groups of 26 each 
and connected as shown to the proper switch. 
When the set is in use, all three switches are 
thrown to the right (D). To charge throw all 
three switches over to the left (C). The charging 
rate will be about one -half ampere, and a full 
charge will take about 10 hours, depending on the 
condition of the battery. The resistance of the 
rheostat is increased as the charge progresses. 

Please publish o diagram of the circuit I am 
herewith sending with the addition of one stage of 
audio frequency, so that I may hear the DX sta- 

which required two fixed couplers as per list of 
parts given in the articles. These fixed couplers 
are listed as L1L2 and L3L4. The data as to these 
inductances seem to be rather general. Are they 
just coils wound on tubing? If so, what is the 
best sise of wire and tubing to use! L3 and L4 
were given as having a variable number of turns. 
Will any number between the limits given be sat - 
isfactoryf Would honeycomb coils give satisfact- 
ory results in this frequency chaugerf -G. A. 
Scott, University of Pittsburgh, Department of 
Physics, Pittsburgh Pa. 

The couplers for the Metaform Frequency 
Changers are fixed coils, 3;4" bakelite tubing 
being used for both and wound with No. 22 double 

ZZTr Z3.Tr.Trfr$2 3'.Y 

FIG. 35-How to charge a 110 -volt storage B battery from a 32 -volt farm lighting plant (direct 
current). The cells are arranged in three groups d 26 or 78 cells in all. These three groups are 

charged in series -parallel and discharged in series. Asked for by C. R. Lytle, Hitchcock, S. D. 

C211 

RI 

- t- + f 
2.2.'12, 45 

FIG. 36-One stage of audio-frequency transformer -coupled amplification connected to single -tube 
regenerative set. Locals may be heard with good volume on the loud speaker and DX stations on 
the head phones. An extra 2214 -volt B battery is necessary. Circuit requested by Paul Whalen, 5302 

Buchanan St., Los Angeles, Cal. 

tions better. -Paul Whalen, 5302 Buchanan St., 
Los Angeles, Cal. 

Fig. 36 is your circuit with one step of AF 
added. If you use a double- circuit jack after the 
second tube, as drawn in the diagram, you will 
be able to add another step of audio by connecting 
the second AF transformer to the points on the 
jack marked P and B, and by making exactly 
the same A and B battery connections on the 
third tube as on the second tube as shown. 

In going over my old copies of RADIO WORLD I 
find in the issue of August 9, under the Radio 
University department, Fig. 27, a diagram of a 

honeycomb coil regenerative set. Please inform 
me if one stage of radio -frequency and two stages 
of audio frequency could be added to this hook -up 
to advantage. If so. will you please publish a 
diagram! -E. L. Strebe, 452 Morgan St., Tona- 
wanda, N. Y. 

Fig. 37 is the regenerative circuit as appearing 
in the August 9 issue with the addition of the 
radio and audio - frequency stages that you asked 
for. The absorption coil is moved over next to 
the radio- frequency tuning unit where it will be 
of the most use. Referring to the diagram, the 
constants are: Cl, .0005 mfd. variable; C2 .0005 
mfd. variable; C3, .00025 fixed; C4, 0005 mfd. 
variable; L, 50 turns on 354" tube; L2, 40 turns 
on 33" tube; L3, 10 turns on 34" tube; L5, 50 
turns on 3%" tube; IA, 30 turns on 23" tube; 

Rl, 2, 3, 4, rheostats to match tubes; R5, 2 meg. 
leak; J1 and 2, double -circuit jacks; J3, open - 
circuit jack. Coils L and L2 are wound on the 
same tube, and coils L3 and L5 are wound on the 
same tube. L4 is wound on the separate smaller 
size tube. All wire is No. 22 SCC. 

In June 21 issue of RADIO WORLD you supplied 
data for the construction of a frequency changer 

silk or cotton covered wire. The number of 
turns on L3 and 1.4 is to be determined by the 
builder of the unit who. detracts from the maxi- 
mum as given in the instructions until the best 
value is reached. The ratio always remains 1 to 
2. Do not know how honeycombs would work 
out as they have not been tried. 

Please let ene know if I can use the Cardwell 
.0005 mfd. low -loss condensers in the Dynoflex. 
I would like to build this set if I could use the 
above. Would the same number of turns of wire 
on the coils be used? What ratio transformer is 
necessary!- Morris Dorsey, 604 Woodward Ave., 
Atlanta, Ga. 

The Cardwell condenser may be used with good 
success in the Dynoflex circuit. The constants 
will remain the same for the coils as published in 
the August 9 issue of Radio World. The tuning 
will be somewhat sharper with the condensers 
you have. The audio -frequency transformer may 
be from 5.1 to 10 -1 ratio, but should be of a good 
make. This set works a loud speaker on one 
tube. 

The transformer in the first AF stage is 5 -to -1, 
and the one in the second stage 3 or 4 to 1. 

1 have a home -made crystal receiver with home- 
made primary and secondary coils. All connec- 
tions are tight, but all I hear is a steady buss. 
There are three high tension wires of 13,000 volts 
each about 30 feet from the antenna, which is at 
right angles with the lines. A neighbor across the 
street has his antenna only 15 feet away yet gets 
good results on a vacuum tube set. I took my set 
to his house but still could only hear the buss. 
What can the trouble bet -Paul Scharf, R. F. D. 
.No. 3, Princeton, N. J. 

You are evidently using a straight crystal hook - 
(Concluded on page 27) 

Join RADIO WORLD'S University Club 
And Get Full Question and Answer Service for the Coming 52 Weeks. 

RADIO WORLD, 1493 Broadway, New York City: 
Enclosed find $8.00 for RADIO WORLD for one year (52 Nos.) and also consider 

this as an application to join RADIO WORLD'S University Club, which gives me free 
information in your Radio University Department for the coming year. 

Name 

Street 

City and State 
Telegraphed queries zeri11 be answered collect the sane day as received. Be sure to direct 

in your query that the answer be sent collect. 
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What Is It? 

Kadel & Herbert 
VIRGINIA PEARSON who beautifies the silver screen, introduces the latest fashion in silk hosiery, 
an embroidered dial with flashes emanating from it. 

- Neat RF Circuit, ,S' 

(Kadel & Herbert) 
A 4 -TUBE SET employing a stage of fixed radio -frequency amplification, detector and two stages of a spider -web coupler, which has five taps taken from the primary. One variable condenser tunes the pria, The tube at the left is the radio-frequency amplifier, and next to it, at left, is the fixed RF transformes By placing the grid leak and, condenser as shown the builder eliminated long leads. The two stages o tube. Twc 41/. -volt C batteries, placed án aeries, provide the negative grid bias for both AF tubes. Th' back of the cabinet removed. With the back removed the wiring is greatly facilitated, and after the se 

erred on again. 

'Nadel & tier.rrC) 
RADIO CONCERTS for the patrons of the California Transit Company is the latest radio development on the Pacxfic Coast. With only a 3 -tube outfit, and handicapped with the necessity of operating with a low antenna, the tests proved successful. It is planned to equip all buses with sets operating speakers. 

RADIO DIV. HUDSON 

RIVER YACHT CLUB 

(Foto Topics) 
STATION 2CMG, the Hudson River Yacht Club, is fully equipped with its 
own receiving and transmitting outfit, through which the fleet may keep iin 
constant touch with the home port. The members of the club show their 

interest by being present at the meetings. 

Kadel & Herbert) 
NOT MANY fans have a loud speaker like this one 

as placed inside of the mummified shad 

(I uersattona; Newsreel) 
CHRIS McMANIES, of Boston, is deaf and blind. but he enjoys all the pleasures of the radio. By placing his fingers on the diaphragm of the ear- phone he is ab'e t" read the audible vibrations. He is also an expert touch typist and takes his notes from s dictophone. 

l 
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ort Le ads - Fun During Work 

odio. The antenna and first tube are tuned by the 
cary and the other, a vernier, tunes the secondary. 

The second tube from the right is the detector. 
f audio amplification are at the left of the detector 

photograph of the entire set was taken with the 
t is completed the back and hinged cover are fast- 

A loud speaker phone 
:'s head. 

k(i 11 arasa 
A SURE 'NUFF SUPER caught in the act of construction. Robert Frazer 
of Los Angeles, had to appropriate all the space in his garage to accommo- 
date -ois radio workshop, where he has built many different types of sets 
and erg-Mts. Every tiny a customer comes in for gas, the radio art suffers. 

( 'otograms) 
THE PRIZE -WINNING TWINS at the Saratoga, 
N. Y., baby show, May and Roderick Sutton, use 
the same radio receiver, but with two pairs of 
phones. Shoukd there be dissension in the camp 
when Roderick wants to hear the baseball scores, 
and May the sandman story, the twins will have 
to use separate sets. Notice the study in child- 

hood expression that the photograph presents. 

Foto Topics) 
HENRY FISKE TARBOX may be young in years, but by the looks of this 
outfit he built, :ie must be old in experience. The circuit is :s combination 
of radio-frequency and regeneration and is changed by throwing over the 

switches seen in the foreground. 

(Kade & Herbert) 
SECRETARY OF THE NAVY WILBUR on inspection tour of the radio equipment of the Navy Department. The Navy Radio has become indispen- sable to the government. Over S00 messages a day 5o through this office for the various government departments and officials, to and from every part of the world. 

(Foto Topics) 
MRS. CHARLES GUGGENHEIMER and Adolph Lewisohn, who are respon- 
sible for the Lewisohn Stadium concerts radiocast all during the summer 

months. Mr. Lewisohn finds it easy to keep young with radio. 
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RADIOGAST 

PROGRAMS 
Thursday, September 18 

WOR, Newark, N. J., 405m (740k), E. S. D. S. T. -3 P. M. tenor solos by Max Jacob Hamer; 
3:15 P. M', piano recital by Rita Lownsberry; 
3:30 P. M., anecdotes and songs from George 
White's Scandals of 1924 by Will Mahoney, com- 
edian. 6:15 P. M. Albert E. Sono in his weekly 
talk on "Radio for the Layman." 6:30 P. M., 
"Music While You Dine," Jimmie Lent and his 
orchestra. 7:20 P. M. resume of the day's sports 
with "Jolly Bill" Steinke. 

WOO, Philadelphia, 509m (590k), E. S. D. S. T. 
-11 A. M., grand organ. 11 :30 A. M., weather 
forecast. 12 N., luncheon music by the Tea Room 
Orchestra. 12:55 P. M., Naval Observatory time 
signal. 4:45 P. M., grand organ and trumpets. 
7 :30 P. M., sports results and police reports. 
10:55 P. M., time signal. 11:02 P. M., weather 
forecast. 

WRC, Washington, 469m (640k), E. S. T. -5:15 
P. M., instruction in international code. 6 P. M., 
Children's Hour by Peggy Albion. 8 P. M., Mo- 
toring Talk auspices of American Automobile As- 
sociation. 9 P. M., Eliland Song Cycle by Von 
Fielitzt direction of Louis Thompson. 9:55 P. M., 
time signals and weather forecasts. 

WDAR, Philadelphia, 509m (590k), E. S. D. S. T. 
-11:45 A. M., daily almanac. 12 Nc,on, organ re- 
cital from Stanley Theatre; features from the 
studio; Arcadia Cafe Concert Orchestra. 2 -3 P. 
M., Arcadia Cafe Concert Orchestra; artist recital 
from the Studio. 4:30 P. M., artist recital from 
the Sudio; magazine corner. 5:45 P. M., sport- 
ing results and special announcements; 7:30 P. 
M., Dream Daddy with the boys and girls. 

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T. 
-2:15 P. M., baseball scores inning by inning. 
5 P. M., baseball scores. 6 :30 P. M., dinner con- 
cert by the KDKA Little Symphony Orchestra, 
Victor Saudek, conductor. 6 P. M., baseball 
scores. 6:30 P. M., The Children's Period. 6:45 
P. M., address by a representative of Automobile 
Club. 7 P. M., baseball scores Shade and Orna- 
mental Trees. by the Fruit Growers Nurseries. 
7:15 P. M., program arranged by the National 
Stockman and Farmer. 7:40 P. M., stockman re- 
ports of the primary ivestock and wholesale pro- 
duce markets. 8 P. M., concert arranged for 
Spanish speaking countries by the KDKA Little 
Symphony Orchestra; Nazarine La Marca tenor. 
Announcements made in Spanish and English. 
9:55 P. M., time signals; weather forecast; base- 
ball scores. 

KYW, Chicago, 337m (890k), C. S. D. S. T.- 
5:02 P. M., news, financial and final markets. 
5:35 P. M., children's bedtime story by "Uncle 
Bob." 6 P. M., dinner concert. 7 P. M. "Twenty 
Minutes of Good Reading," by Rev. C. . Pernin. 
7:20 P. M. musical program. 8:15 P. "Safety 
First" talk by Mr. Z. C. Elkin. 9 -10:30 P. M., 
"At Home" program. 

WBZ, Springfield, Mass., 337m (890k), E. S. T. 
-12:55 P. M., time signals; weather reports; 
Springfield market report. 6 f'. M., Leo Reisman 
Hotel Lenox Ensemble. 6:30 P. M., songs by Bill 

Coty and Jack Armstrong. 6:40 P. M., Leo Reis- 
man and his Hotel Brunswick Orchestra. 7 P. 
M., results of games in American and National 
leagues. 7:05 P. M. market reports. 7:10 P. M., 
letter from New England Homestead; "At the 
Theatres," with A. L. S. Wood, dramatic editor. 
7:30 P. M., bedtime story for the kiddies. 7:45 
P. M., concert by Charles R. Hector with his 
St. James Theatre Orchestra. 8:15 P. M., Rail- 
road Night. 

WAAM Newark, N. J., 263m (1140k), E. S. D. 
S. T.-8 i'. M., a genuine musical surprise. 8:30 
P. M., Irene Appel soprano and Herbert E. 
Stickles, pianist. 8:45 P. M., Gene Collier in his 
"Radio Reel." 9 P. M., piano solo by Louis 
Ahles- banjo solo by Charles Cusanelli; cornet 
solo by George Turner. 9:30 P. M., Cattellos 
Radio Entertainers. 10 P. M. Henry LeCault 
harmonica player. 10:30 P. 111'., continuation of 
dance program by Cattelo's Radio Entertainers. 

WHN, New York, 360m (830k), E. S. D. S. T.- 
5 P. M., Leonard Partridge's Mayflower Orches- 
tra. 6:30 -7:30 P. M., dinner music by Paul 
Specht's Alamac Orchestra; violin solos by Olcott 
Vail, accompanied by Stephen Balogh. 9:30 P. 
M., Chas. Strickland's Palisades Park Orchestra. 
10 P. M., Spear's Dance Orçhestra. 10:30 P. M., 
Phil Romano's Roseland Orchestra. 11 P. M., 
Vincent Lane, Irish tenor. 11:10 P. M., Victor 
Wilbur, baritone. 11:20 P. M., Loew's vaudeville 
stars. 11:30 P. M., Parody Club Orchestra. 

WWJ, Detroit, Mich., 517m (580k), E. S. T.- 
9:30 A. M., " Tonight's dinner" and a special 
talk by the Woman's Editor. 9:45 A. M., Public 
Health Service bulletins; talks of general interest. 
10:25 A. M., weather forecast. 11:55 A. M., Arl- 
ington tmie. 12 P. M., Detroit News Orchestra. 
3:50 P. M., weather forecast. 3:55 P. M., market 
reports and baseball scores. 5 P. M., baseball 
scores. 7 P. M., Detroit News Orchestra; Cyril 
Wezemael, baritone. 10 P. M., dance music by 
Jean Goldkette's Victor Recording Orchestra. 

WOC Davenport, Ia., 484m (620k), C. S. T.- 
9 A. Ili., opening market quotations. 10 A. M., 
household hints. 10:55 A. M., time signals. 11 
A. M., weather and river forecast. 11:05 A. M., 
market quotations. 12 Noon, Chimes Concert. 
12:15 P. M., weather forecast. 1 P. M., closing 
stocks and markets, including weekly report of 
wool market. 7 P. M., sport news and weather 
forecast. 9 P. M., orchestra program; the Palmer 
School Radio Orchestra. 

WRAP, Fort Worth, Tex., 476m (620k), C. S. T. 
-7:30 -8:30 P. M., concert. 9:30 -10:45 P. M., con- 
cert by negro singers from Cleburne, Texas. 

WEAF New York, 492m (610k), E. S. D. S. T. 
-11 -12 A. M., talks to housewives and Vee 
Lawnhurst, pianist; market and weather reports. 
4.5 P. M., Moonlight Instrumental Trio children's 
stories. 6 -11 P. M., dinner music from Rose 
Room of Hotel Waldorf- Astoria; mid -week ser- 
vices, auspices Greater New York Federation of 
Churches; Bob Schaefer, popular singer; Howard 
Forst, saxophonist; Evan Davies, impersonator; 
talk by the Bank of America; Effie de Niffen, 
pianist; Amphion Male Quartette; Vincent Lopez 
and his orchestra. 

WCAE, Pittsburgh, 462m (650k), E. S. D. S. T. 
-3:30 P. M., baseball scores. 4:30 P. M., stock 
market reports; the Sunshine Girl; Pittsburgh 
Livestock quotations. 6:30 P. M., dinner concert 
from William Penn hotel. 7:30 P. M., Uncle Kay - 
bee. 7:45 P. M., baseball scores. 8:30 P. M., 
Moore's Cafeteria Weekly Radio Review. 

WLW, Cincinnati, O., 423m (710k), C. S. D. S. T.-4 P. M., piano recital by Miss Adelaide Apfel. 
10 P. M., message from the United States Civil 

Who Is America's Most 
Popular Radio Entertainer ? 

The Answer Will Be Published in the October 4 Issue 
To enable RADIO WORLD readers on the West Coast to mail their ballots for the most 

popular entertainer, in time for counting, the closing time has been extended to September 24. 
All ballots must be in RADIO WORLD'S Office by September 24, or bear postmark not later 
than 11 :59 P. M. of September 24. 

Everybody is interested in this query: Who is America's most popular radio 
entertainer? You have your favorite. Who is she or he? Let us know your choice, 
whether a comedian, an opera singer, a jazz band, or a story- teller. 

RADIO WORLD wants to be able to tell the world the name of the entertainer 
who stands highest in the regard of listeners -in. 

Use the accompanying blank and mail to Radiocasting Manages-, RADIO WORLD. 
Cut off. Fill out. Mail today. 

RADIOCASTING MANAGER, RADIO WORLD, 
1413 Broadway, New York City. 

Dear Sir: 
My favorite osbertainer is Usti4ta 

Name 

Street Address 

City and State ... 
Yearly subscribers for RADIO WORLD may, when sending in their $6.00 for a 

yearly subscription, vote the entire fifty -two issues in advance for their favorite enter- 
tainer, when they so designate their desire to do so. In the August 16 issue was 
published a tally showing H. M. Snodgrass, of WOS, Jefferson City, Mo., leading. 

Service. 10:30 P. M., concert program by The 
Milnor Instrumental Trio. 

WJY, New York, 405m (740k), E. S. D. S. T.- 
7:30 P. M., weekly French lesson. 9 P. M., Al 
Reiser's Club Ferreri Orchestra. 

WJZj 
M., 

York, 455m (660k), E. S. D. S. T.- 
10 A. M., daily menu. 10:20 A. M., "The Prog- 
ress of the World." 10:35 A. M., "Planting," 
Peter Henderson Co., Thomas V. Peck. 10:50 A. 
M., Eleanor Gunn's fashion talk. 1 P. M., Nathan 
Abas' Hotel Pennsylvania Orchestra. 5:30 P. M. 
State and Federal agricultural reports; farm and 
home reports; closing quotations New York Stock 
Exchange; foreign exchange quotations; Evening 
Post News. 7:55 P. M., Collier's Weekly Jno. B. 
Kennedy. 8 P. M., Wall Street Journal review. 
8:10 P. M., Irene Jacques, soprano; Mrs. Anne 
Tindale, accompanist. 8:30 P. M., Wanamaker 
Organ Concert, Chas. Conbourn, organist. 9:30 
P. M., John V. L. Hogan, "Outline of Radio 
History." 10:30 P. M., Waldorf- Astoria Dance 
Orchestra. 

Friday, September 19 
WOR, Newark, N. J., 405m (740k), E. S. D. S. 

T. -3 P. M., George Perry, tenor, and Russell 
Blumstein, pianist, joint recital. 3:15 P. M., so- 
prano solos by Gertrude Bronenkant. 3:30 P. M., 
concert by orchestra of the S.S. President Hard. 
ing, U. S. Lines. 6:30 P. M., "Man in the Moon" 
stories for the children by Josephine Lawrence 
and William F. B. McNeary. 7 P. M., joint pro- 
gram by Frederick Tedesco, accordian player, 
and Elk Ellstrom, violinist. 7:20 P. M., resume 
of the day's sports with "Jolly Bill" Steinke. 

WOO, Philadelphia, 509m (590k), E. S. D. S. T. 
-4:45 P. M., grand organ and trumpets. 7:30 P. 
M., sports results and police reports; dinner 
music by A. Candelori and his Hotel Adelphia 
Roof Garden Orchestra. 8:30 P. M., special pro- 
gram from Fox Theater Studio. 9:10 P. M., mu- 
sical program, direction of W. Palmer Hoxie and 
J. W. Leman. 10 P. M., grand organ recital, 
Harriette G. Ridley. 10:30 P. M., dance program 
by A. Candelori and his orchestra. 

WRC, Washington, 469m (640k), E. S. T. -3 P. 
M., Fashion Developments of the Moment pre- 
pared by "Women's Wear." 3:10 P. M., song 
recital by Arthur McCormick, baritone. 3:20 P. 
M., "Beauty and Personality" by Elsie Pierce. 
3:25 P. M. current topics. 3:35 P. M. piano re- cital by Ethel Grant. 3:50 P. M., Magazine of 
Wall Street. 4 P. M., song recital. 5:15 P. M., 
time signals and weather forecasts. 6 P. M., 
stories for children by Peggy Albion. 

WDAR, Philadelphia, 509m (590k), E. S. D. S. T. -2-3 P. M., Arcadia Cafe Concert Orchestra; artist recital from Studio. 4 :30 P. M., artist re- 
cital. 5:45 P. M., sporting results and special 
announcements. 7:30 P. M., Dream Daddy with 
the boys and girls. 8 P. M. "Turning the Pages," a book review and guide to new books 
and authors by Arnold Abbott; dance music by 
Charley Fry and his Million Dollar Pier Orches- tra; WDAR Weekly Sportsman's Talk and Fore- 
cast by H. W. Shaner. 

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T. -5:30 P. M., organ recital by Paul E. Fleeger. 
6 P. M., baseball scores; dinner concert. 6:30 P. 
M. The Children's Period. 6:45 P. M., news bul- 
letins. 7 P. M., baseball scores. 7:40 P. M. 
Stockman reports of the primary livestock and 
wholesale produce markets. 8 P. M., concert by 
the Ingram Ladies Choral Society, assisted by 
Marie Bennett, soprano and Adolph MacLuckie, 
tenor. 9:55 P. M., time signals; weather forecast; 
baseball scores. 

KYW, Chicago, 337m (890k), C. S. D. S. T. 
5 -5:30 P. M., news. financial and final markets; Dun's Review and Bradstreet's Weekly Review of Chicago Trade. 5:35 P. M. children's bedtime 
story by Uncle Bob. 6 P. K{., dinner concert. 
6:30 -7 P. M., program broadcast from KYW's studio in the Duncan Sisters offices. 7 P. M., speeches, auspices American Farm Bureau Fed- eration. 8-9:30 P. M., midnight revue. 

WBZ, Springfield, Mass., 337m (890k), E. S. T. -12:55 P. M., time signals; weather reports; Springfield market report. 6 P. M., dinner con- cert by the WBZ Trio. 7 P. M., results of games 
in American and National leagues. 7:05 P. M., market reports. 7:10 P. M., Current Book Re- 
view by Court Square Book Store. 7:30 P. M. bedtime stories for the kiddies. 10 P. M., recital 
by Raymond J. Kelley, tenor, playing his own accompaniments. 10:30 P. M., soprano recital by Jean Livingstone Sherborn, accompanied by Mer - tina Bancroft, pianist and accompanist. 10:55 P. M., time signals; official weather reports. 11 P. M.. concert by the WBZ Trio. 

WHN, New York, 360m (839k), E. S. D. S. T.- 
5 P. M., Original Cambria Serenaders, Geo. Cam- bria, leader. 6:30 -7:30 P. M., dinner music by Paul Specht's Alamac Orchestra; violin solos by Olcott Vail, accompanied by Stephen Balogh. 
9:30 P. M., Crystal Palace Orchestra. 10 P. M., Gem Safety Razor Orchestra. 10:30 P. M., Flet- cher Henderson and his Roseland Orchestra. 11 P. M., Wright and Bessinger, harmony singers. 
11:10 P. M., Arthur Stone, world's famous blind pianist. 11:20 P. M., Loew's vaudeville stars. 
11:30 P. M., Club Alabam Orchestra. 

WWJ, Detroit, Mich., 517m (580k), E. S. T.- 
8 A. M., setting -up exercises by R. J. Horton, physical director. 9:30 A. M., "Tonight's Dinner" and a special talk by the Woman's Editor. 9:45 
A. M., Public Health Service bulletins; talks of general interest. 10:25 A. M., weather forecast. 
11:55 A. M., Arlington time. 12 P. M., Detroit News Orchestra. 3:50 P. M., official weather fore- cast. 3:55 P. M., market reports and baseball scores. 5 P. M., baseball scores. 7 P. M., Detroit News Orchestra; Alice Graze, soprano. 

WOC, Davenport, Ia., 484m (620k), C. S. T.- 
9 A. M., opening market quotations. 10 A. M., household hints. 10:55 A. M., time signals. 11 A. 
M., weather and river forecast. 11:05 A. M., mar- ket quotations. 12 Noon, Chimes Concert. 12:15 
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P. M., weather forecast. 1 P. M., closing stocks 
and markets. 7 P. M., sport news and weather 
forecast. 7:15 P. M., educational lecture. 8 P. 
M., musical program of old -time music, furnished 
by old -time fiddlers. 9 P. M., Weekly Tourists' 
Road Bulletin. 

WBAP, Fort Worth, Tex., 476m (620k), C. S. T. 
-7:30-8:30 P. M., concert. 9:30-10:45 P. M., con- 
cert by the Palo Pinto Square Dance Band. 

WEAF, New York, 492m (610k), E.. S. D. S. T.- 
11-12 A. M., health talk by the New York Health 
Speakers' Service; talk on dahlias by Marshall A. 
Howe of the New York Botanical Gardens; mar- 
ket and weather reports. 4 -5 P. M., "Club Pro - 
gram for Women," with talks by May Laird 
Brown and Mary Garrett Hay, Hon. Vice- Presi- 
dent of the General Federation of Women's Clubs. 
6-10 P. M., dinner music from Rose Room of the 
Hotel Waldorf -Astoria; Jordan M. Cohan, pian- 
ist; The Happiness Boys," Billy Jones and Ern- 
est Hare; William Chosnyk violinist; B. Fischer 
and Company's "Astor Coffee" Dance Orchestra. 

WCAE, Pittsburgh, 462m (650k), E. S. D. S. T. 
-3:30 P. M., baseball scores. 4 :30 P. M. Sun- 
shine Girl; stock market reports; Pittsburgh live- 
stock quotations. 6:30 P. M., dinner concert. 
7:30 P. M., Uncle Kaybee. 8 P. M., baseball 
scores; Ben Fields will sing several popular songs. 
8:30 P. M., musical program. 

WLW, Cincinnati, O., 423m (710k), C. S. D. S. 
T. -11 A. M., weather forecast and business re- 
ports. 1:30 P. M., market reports. 3 P. M., stock 
Quotations. 4 P. M., piano recital by pupils of 
Leo Stoffregen; violin solos by Fred Schroder. 

WJY, New York, 405m (740k), E. S. D. S. T.- 
7:30 P. M., Leonard Nelson's Knickerbocker Grill 
Orchestra. 8:15 P. M., Time Pop Question Game. 

WJZ, New York, 455m (660k), E. S. D. S. T.- 
10 A. M., daily menu. 10:20 A. M., arts and 
decorations talk. 10 :50 A. M., Eleanor Gunn's 
fashion talk. 1 P. M., Hotel Ambassador Trio. 
4:30 P. M., Hotel Astor organ recital. 5:30 P. M., 
State and Federal agricultural reports; farm and 
home reports; closing quotations New York Stock 
Exchange; foreign exchange quotations; Evening 
Post News. 7 P. M., Lafayette Hotel Orchestra. 
8 P. M., Wall Street Journal review. 8:15 P. M., 
Looseleaf Current Topics, William H. Allen. 
8:30 P. M., Warner Hawkins pianist. 10:30 P. M., 
Harold Stern's Belleclair Towers Orchestra. 

Saturday, September 20 
WOR, Newark, N. J., 405m (740k), E. S. D. S. 

T. -6:15 P. M. "Music While You Dine," Ernie 
Krickett's Orchestra. 7:15 P. M., resume of the 
day's sports with Jolly Bill Steinke. 8:15 P. M. 
"Personal Close-ups of the Three Presidential 
Candidates" by Hon. John W. Barrett, former 
American Ambassador and Chairman of the In- 
ternational Pan-American Committee. 9:30 P. M., 
Clarence Buddin ?ton Reiland, author, short story 
and scenario writer. 9:45 P. M., program under 
the direction of Mabelanna Corby. 10:15 P. M., 
The Gotham Entertainers in a popular program. 

WOO, Philadelphia, 509m (590k), E. S. D. S. T. 
-11 A. M. grand organ. 11:30 A. M., weather 
forecast. li Noon, luncheon music by the Tea 
Room Orchestra. 12:55 P. M., time signal. 4:45 
P. M., grand organ and trumpets. 7:30 P. M., 
sports results and police reports. 10 :55 P. M., 
time signal. 11:02 P. M., weather forecast. 

WRC, Washington, 469m (640k), E. S. T. -5:15 
P. M., instruction in international code. 6 P. M., 
Children's Hour by Peggy Albion 7 :45 P. M., 
bible talk. 9 P. M., talk by C. Frances Jenkins. 
9:55 P. M., time signals and weather forecasts. 

WDAR, Philadelphia, 509m (590k), E. S. D. S. 
T.-11:45 A. M., daily almanac. 12 Noon, organ 
recital from the Stanley Theatre, Arcadia Cafe 
Concert Orchestra; features from the Studio. 
2 -3 P. M., Arcadia Cafe Concert Orchestra. 
artist recital. 4:30 P. M., dance program. 5:45 
P. M., sporting results and special announce- 
ments. 7:30 P. M., Dream Daddy with the boys 
and girls. 

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T. 
-12 M., weather forecast; stockman reports of the 
Pittsburgh livestock and wholesale produce mar- 
kets. 2 P. M., popular concert, with baseball 
scores, inning by inning. 5 P. M., baseball scores. 
5:30 P. M., dinner concert by the Westinghouse 
Band, T. J. Vastine, conductor. 6:30 P. M. The 
Children's Period. 6:45 P. M., Last Minute Ì3elps 
to Teachers. 7 P. M., baseball scores; sports re- 
view by James J. Long. 8 P. M., concert by the 
Westinghouse Band; Max Kroen, baritone, and 
Edwin Kroen, tenor. 9:55 P. M., time signals; 
weather forecast; baseball scores. 

KYW, Chicago, 337m (890k), C. S. D. S. T.- 
5:02 P. M., news, financial and final markets. 
5:35 P. M., children's bedtime story by "Uncle 
Bob." 6 P. M., dinner concert broadcast from 
Congress Hotel. 7 P. M. musical program. 8:05 
P. M., talk by Vivette tormarc of Peoples Gas 
Co. 8:10 P. M., short stories, articles and humor 
ous sketches. 

WBZ, Springfield, Mass., 337m (890k), E. S. T. -7 P. M. results of games in American and 
National leagues. 7:05 P. M., market reports. 
7:30 P. M., bedtime story for the kiddies. 7:40 
P. M., concert by the Hotel Kimball Trio. 9 P. 
M., program arranged by Mrs. Pauline Hammond 
Clark, presenting singers and instrumentalists. 
10:55 P. M., time signals; official U. S. weather 
reports. 

WHN, New York, 336m (836k), E. S. D. S. T.- 
8 P. M., Jimmy, Flynn, tenor. 8:15 P. M. Eleanor 
Rose, soprano. 8:30 P. M., Charles Mansfield, 
lyric tenor. 8:45 P. M., Perfect Harmony Feur 
Male Quartette. 9 P. M., Gertrude Sammis, con- 
cert pianist. 9:15 P. M., Charles Degele, violin- 
ist with Segerer Brothers in zither selections. 
9:30 P. M., "What Your Vote Means," by John 
D. Flynn of the National Security League. 9:45 
P. M., Fitzpatrick Brothers in old time medlies. 
10 P. M., Charles Strickland's Palisades Park 
Orchestra. 10:30 P. M., Lottie Grooper, in French 
selections. 10:45 P. M., Vic and Jack Lauria, singing and ukulele. 11 P. M., Jimmy Clarke and 

his entertainers. 11:30 P. M., Fletcher Hender- 
son and his Roseland Dance Orchestra. 

WWJ, Detroit, Mich., 517m (586k), E. S. T.- 
9:30 A. M., "Tonight's Dinner" and a special talk 
by the Woman's Editor. 9:45 A. M., Public 
Health Service bulletins and talks of general in- 
terest. 10:25 A. M., weather forecast. 11:55 A. 
M., Arlington time. 12 P. M., Detroit News Or- 
chestra. 3:50 P. M., weather forecast. 3:55 P. 
M., market reports and baseball scores. 5 P. M., 
baseball scores. 7 P. M., Detroit News Orchestra. 

WOC, Davenport, Ia., 484m (620k), C. S. T.- 
9 A. M., market quotations. 10 A. M., 
household hints. 10:55 A. M., time signals. 11 A. 
M., weather and river forecast. 11:05 A. M., 
government bulletins. 11:15 A. M., closing mar- 
ket quo: ations. 12 Noon, Chimes Concert. 12:15 
P. M., wean.- forecast. 7 P. M., sport news and 
weather foee.ast. 9 ?. M., orchestra program by 
The Palme, School Radio Orchestra. 

KSD St. Louis, Mo., 546m (550k), C. S. T.- 
8 P. M., Missouri Theater Orchestra and special- 
ties broadcast direct from Missouri Theater. 

WEAF New York, 492m (610k), E. S. D. S. T.- 
4-5 P. lai., Bruno Brothers Dance Orchestra. 
6.11 P. M. dinner music from the Rose Room of 
the Hotel Waldorf- Astoria, New York City, dance 
music b the Alpha Syncopators- Joseph Mathieu, 
tenor; Jimmie Clark, pianist; Viola Silva, con- 
tralto; incent Lopez and his Orchestra from trie 
Hotel Pennsylvania. 

WCAE, Pittsburgh, 462m (650k), E. S. D. S. T. -3 P. M., piano recital by Prof. Otto Kalteis. 
3:15 P. M., baseball schedule; results of games. 
4:30 P. M., Pittsburgh Livestock quotations. 
6:30 P. M., dinner concert from the William 
Penn hotel. 7:30 P. M., Uncle Kaybee. 7:45 P. 
M., baseball scores; Lew ReKnnedy, popular 
songs. 8:30 P. M., musical program. 

WLW, Cincinnati, O., 423m (710k), C. S. D. S. T.-11 A. M.. weather forecast and business re- 
ports. 1:30 P. M., market reports. 

WJZ, New York, 455m (660k) E. S. D. S. T.- 
1 P. M., Hotel Vanderbilt Orchestra; Joseph 
Strissof, director. 4 P. M., Everett Hirschfield, 
baritone. 5:30 P. M., State and Federal agricul- 
tural reports 

' 
farm and home reports; closing 

quotations New York Stock Exchange; foreign 
exchange quotations; Evening Post News. 7 P. 
M., Waldorf -Astoria Dance Orchestra. 9 A. M., 
May Singhi Breen, banjo. 10:30 P. M., Hotel 
Astor Dance Orchestra. 

Sunday, September 21 
WOO Philadelphia, S09m (590k), E. S. D. S. T. 

-2:30 f'. M., musical exercises, regular Sunday 
afternoon session of Bethany Sunday School. 6 
P. M., sacred recital on the Wanamaker Grand 
Organ by Clarence K. Bawden. 7:30 P. M., eve- ning services from Bethany Presbyterian Church, organ recital by Caroline Quigg, sermon by Rev. 
Dr. A. Gordon. MacLennan. 

WHAS, Louisville, Ky., 400m (750k), C. S. T.- 
9:57 A. M., organ music. 10 A. M., church ser- 
vice, auspices First Christian Church, the Rev. 
Dr. E. L. Powell, pastor; Chester Solomon, choir 
director; Miss Florence Montz, organist. 4 -5 P. 
M., vesper song service and sermonette auspices First Unitarian Church; the Rev. Dr. Lon R. 
Call pastor. 

KYW, Chicago, 337m (890k), C. S. D. S. T.- 
10 A. M., Central church service broadcast from 
Orchestra Hall, Chicago; Dr. F. F. Shannon, pastor; musical program, direction of Daniel 
Prother. 1:30 P. M., Studio chapel service. 

WGY, Schenectady, N. Y. 380m (790k), E. S. 
D. S. T. -9:30 A. M., service of First Baptist 
Church, Schenectady; sermon by the Rev. Gordon 
H. Baker. 6:30 P. NI., service of - First Baptist 
Church, Schenectady; sermon by the Rev. Gor- 
don H. Baker. 

KGW, Portland, Ore., 492m (616k), P. T.-6 P. 
M., church services. 

WWJ, Detroit, Mich., 517m (580k), E. S. T.- 
7:30 P. M., services at St. Paul's Episcopal 
Cathedral, broadcast from the cathedral. 5 P. M., Detroit News Orchestra. 

KFI, Los Angeles, 469m (640k), P. T. -10 A. M., 
L. A. Church Federation Service. 6:45 P. M., Metropolitan Theatre program. 8 P. M., Ambas- sador Hotel Concert Orchestra. 9 P. M., program 
from Examiner Studio. 10 P. M., Packard Six Orhcestra. 

KGO, Oakland, Cal., 312m (960k), P. T. -11 A. 
M. service from Tenth Avenue Baptist Church, 
Oakland, California. 3:30 P. M., concert by RGO Little Symphony Orchestra, and All Souls' Epis- copal Church Choir of Berkeley, California. 7:45 P. M., evening service, Tenth Avenue Baptist 
Church. 

Monday, September 22 
WHAS, Louisville, Ky., 400m (750k). C. S. T.- 

4-5 P. M., selections by the Alamo Theater or- chestra; Harry S. Currie, conductor; police bul- letins; weather forecast for Kentucky, 
and Tennessee; "Just Among Home Folks "; read- ings' late news bulletins. 4:55 P. M., local live- stock, produce and grain market reports. 5 P. M., 
Central Standard time. 

WGY, Schenectady, N. Y., 380m (790k), E. S. D. S. T. -11:30 A. M., stock market report. 11:40 
A. M., produce market report. 11:45 A. M., weather report. 11:50 A. M., repor on farm move- ment of lettuce. 11:55 A. M., time signals. 1 P. M., music and talk, "Framing the Nursery Win- 
dows." 5 P. M., produce and stock market quo- tations; news bulletins; baseball results. 7:40 P. M., baseball results. 7:45 P. M., mandolin, so- prano and piano selections. 

KGW, Portland, Ore., 492m (610k), P. T. -11:30 
A. M., weather forecast. 3:30 P. M., literary program by Portland Library Association. 7:15 P. M., police reports. 7:30 P. M., baseball scores, weaher forecast and market reports. 8 P. M., con- cert. 

WAAW, Omaha, Neb., 360m (630k), C. S. T.- 7:30-9 P. M., Happy Home Orchestra; old time 
(Continued on page 28) 

- MA ¡A GNAVOX 
1 rl Radió Products 

New model R3 -335.01 

Current consumption in 
the new Magnavox Repro-' 
ducer R3 is so low that it is 
an unimportant factor. 

This feature, combined 
with the new Volume Con- 
trol, makes the new R3 in- 
dispensable for use with 
every radio receiving set. 

Magnavox Reproducer 
R2 with 18 -inch curvex horn $5 0.00 
R3 with 14 -inch curvex horn $35.00 
Ml wi' h 14 -in. curvex horn. Requires 

no battery for the field . $30.00 
M4 Latest Magnavox Reproducer. 

Requires no battery . . $25.00 
Magnavox Combination Sets 

Al -R consisting of electro- dynamic 
Reproducer with 14 -inch curvex 
horn and 1 stage of amplification 

$59.00 
A2 -R consisting of electro- dynamic 

Reproducer with 14 -inch curvex 
horn and 2 stages of amplification. 

$85.00 
Magnavox Power Amplifiers 

One, two and three stage 
$27.50 to $60.00 

Magnavox Vacuum Tubes 
Type A -six volt storage battery 

tube with standard base; requires 
no circuit changes . . . $5.00 

Magnavox products are sold by 
reliable Dealers everywhere. Write 

for catalogue. 

The Magnavox Company 
Oakland, California 

New York and San Francisco 
Canadian Distributors 

Perkins Electric Limited 
Taranto Montreal Winnipeg 
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A THOUGHT FOR THE WEEK 
-A boy in the home, listening to the 
radio, is a better citizen of tomorrow 
than the boy on the street corner lis- 
tening to nobody knows what. 

mie Reg. U. S. Pat. Off. 

TIL PHONS: LACKAWANNA 2042, 6976 
PUBLISHED SVERY WEDNEEIDAY 

( Datad Saturday at asme week) 
FROM PUBLICATION OFFICE 

HENNESSY RADIO PUBLICATIONS CORPORATION 
ROLAND BBD HENNESSY, President 

M. B. HENNESSY, Tice- President 
FRED S. CLARK, Secretary and Manager 
14fí BROADWAY, NEW YORK, N. Y. 

New York Representatives: James H. Carroll, W. H. Oka. 
Circulation Manager: David Yokel. 

Boston Representative: Chas. H. M. White, 18 Stuart 
Street, Baton, Mar. 

Chicago Representative: Mat H. Friedman, 519 last 00th 
Street. Chicago, Ill. 

Detroit Represeatative: Bay Buell. 245$ Woodward Aye. 
Cincinnati Representative: Samuel H. Jaffee, 1117 

Provident Bank Bldg., Cincinnati, 0. 
Ban Frames** Representative: Beni. Leven, 582 Market St. 
European Representative: The International News Co.. 
Bream Ridge., Chancery Lane, London, Eng. Paris, 

France, Brentano's 38 Avenue de l'Opera. 

EDITOR, Roland Burke Hennessy 
MANAGING EDITOR. Herman Bernard 

TECHNICAL EDITOR, N. N. Bernstein 

SUBSCRIPTION RATES 
Fifteen cents a copy. $6.00 a year. $3.00 for sir 

months. $1.50 for three months. Add $1.00 a year 
extra far foreign pesters. Canada, 50 cents. 

Receipt by new subscribers of the first copy of RADIO 
WORLD mailed to them after sending in their order, L 
autematte acknowledgment of their subscription order. 
Changes of address should be received at this offles two 
weeks before date of publication. Always give old address 
also. State whether subscription i8 new or a renewal. 

ADVERTISING RATES 
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with order. 
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the Past Offtee at New York, New York. under the set 
of Marcia 0. 1800. 
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Round -the -World Programs 
THE "round- the -world" feat 

seems to be the inevitable 
goal of science. Circumnav- 

igation of the globe on a sailboat 
was the first record in this class. 
When a steamship did it many years 
later, and even when some of the 
American fleet circled the globe in 
fast time, there was less for sci- 
entists to gloat over, though justi- 
fiable pride was exhibited. Now the 
United States has achieved aerial 
circumnavigation. The next step, of 
course, will be for radio programs 
to circle the earth with regularity. 
That may be expected, too. While 
little may be in store for a few years 
in the receiving end, much may be 
done for improving transmission. 
Therein seems to lie the possibility. 

Handy Bus -Bar Bender 
HERE is a kink 

that will help 
those who have no 
round -nose pliers in 
making neat eyeholes 
in bus wire for wiring 
their sets permanently. 

Take a small block 
of hard wood about 3" 
by 6" and about 1" 
thick. Cut off the 
heads of two nails be- 
low the rough part. 
Use nails about the 
size of the screws or 
binding posts on your 
instruments, say one 
nail about 6 penny and 
oile 10 penny. Drive 
nails in the block, 
leaving about 1" out, 
and just far enough 
apart to let bus wire 
through. This is im- 
portant. Then fasten 
the block on your 
workbench or any 
place suitable where it 
may be left perma- 
nently. Place bus wire 
between nails as in 
Fig. 1 and bend, hold- 
ing next to block, 
counter clockwise un- EASY WAY 
til you have completed 
the eye (Fig. 2). Now bend it back clock- 
wise until you have the eyelet completed 
(Fig. 3). Slip the wire off the nail and 

By Guy K. Fuller 
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to bend bus bar. 

you have a neat eyelet. If you wish to 
make a smaller eyelet just bend in opposite 
direction around the smaller nail. 

Marching Onward 
THE Fall Buyers' Number of RADIO WORLD, dated September 27, on sale Wednesday, 

September 24, will contain a remarkable array of interesting articles including: 
Selecting a Complete Set, by N. N. Bernstein, Technical Editor; A 1 -Dial, 2 -Tube Crystal 
Reflex, by Byrt C. Caldwell; How to Make a Telephone Relay for Tubeless AF, by A. F. 
Lapierre, Consulting Engineer; The Lure of the Crystal, by Brewster Lee; Resistance - 
Coupled Audio Frequency, by Wainwright Astor ; Oscillators, Their Functions and Uses, 
by J. E. Anderson, Radio Engineer; Why the Best Loud Speakers Behave, by Knolleys 
Satterwhite; The Amazing Growth of Radio, by Joseph Justice; Review of Radio 
Products; How to Make One Stage of AF, by Herman Bernard, and a Complete List of 
Radiocasting Stations. 

RADIO 
WORLD 

I TABLE OF CONTENTS 

0 A Weekly Paper Published Every Wednes- 
day and Dated Saturday, by Hennessy Radio 
Publications Corporation from Publication 
Office, 1493 Broadway, New York, N. Y. 

September 20, 1924 

Vol. 5 No.26 
15 Cents. 

`.nrnnuemuunnemuauuuu n n ei mmwn- 

The Tubeless AF Amplifier, by the Rev. Henry A. Judge, S.J. (Illustrated) Page 3 
Making a Fixed RF Transformer, by A. F. Lapierre, Consulting Engineer. (Illus- 

trated) Page 5 

How Many Controls for Your Set? by Wainwright Astor. (Illustrated) Page 6 
Making a Crystal Set Work, by N. N. Bernstein, Technical Editor. (Illustrated) Page 7 
RF Amplification Simplified, by A. P. Peck, Associate Member, Institute of Radio 

Engineers. (Illustrated) Page 8 
Preceding Regeneration With RF, by Lieut. Peter V. O'Rourke. (Illustrated) Page 10 

A 1 -Tube, 1 -Dial Reflex, by Byrt C. Caldwell. (Illustrated) Page 12 

A Handy Experimental Outfit, by Herman Bernard. (Illustrated) Page 13 

Hazeltine's Royalties $1,000,000 a Year Page 14 

The Radio University, Questions and Answers. (Illustrated) Page 15 

News and Features Told in Photographs Pages 16 and 17 

Advance Programs Page 18 

The Radio Trade Page 21 

A COMPLETE LIST OF RADIOCASTING STATIONS, revised and corrected 

up to the date of going to press, will be publiEhed in the September 27 issue 

of RADIO WORLD, on sale next Wednesday 
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Literature Wanted 
THE names of readers of RADIO WORLD 

who desire literature from radio 
dealers, are published in MO 

WORLD, on request of the reader. The 
blank below may be used, or a post card 
or letter will do instead. 
Service Editor, 
Radio World, 
1493 Broadway, New York City. 

I desire to receive radio literature. 

Name 

City or town 

State 

John J. Mahon, 730 Capouse Ave., Scranton, Pa. 
w. J. Lester, Ada, W. Va. 
Dick Randall, Winlock, Wash. 
John Fox, 120 Essex St., Bangor, Me. 
Thomas Mack, dealer, Clifton N. J. 
H. Speare, 1463 E. 26th St., Brookyn, N. Y. 
Robert H. Moore, 400 W. 23d St., N. Y. C. 
Sanford Battery Service Co., Box 64, Sanford, 

Fla. 
R. Gordon, 650 Center St., Waukegan, Ill. 
J. K. O'Brien, 2116 Penn St., Kansas City, Mo. 
H. L. Washburn, RFD 2, Potsdam, N. Y. 
Carl G. Andrews, Madalin, N. Y. 
S. T. Robinson, 123 S. Main St., Lewistown, Pa. 
Frank Radio Co., 1325 S. 28th St., Louisville, Ky. 
J. C. Overstreet, Jr., Plumerville, Ark. 
Win. Woolridge, Minot, N. D. 
R. J. McLeod, 7725 Kellog Ave., Detroit, Mich. 
Joseph Dunn, 13 Freeman St., Newark, N. J. 
Paul S. Rader, Box 251, Jamesburg, N. J. 
J. R. M. Dillon, Clarkston, Ga. 
L. E. Siegfried, 1513 Tyndall St., Pittsburgh, Pa. 
Louis L. Lauve, Jr., 366 Canal St., N. Y. C. 
W. B. Hubbard, 13663, N. St. Andrews St., Los 

Angeles, Calif. 
J. H. fcDandie1s, 3405 Tracy Ave., Kansas City, 

L. A. Jewell, 69 Leslie St., Buffalo, N. Y. 
Tyler & Tyler Radio Corp., Box 639, Dallas, 

Tex. 
E. Hemberger, Jr., Sea Gate, Brooklyn, N. Y. 
George Calvert, 405 Wolfe St., Three Rivers, 

Mich. 

Plan to Announce Election 
Result From Show 

THE .extraordinary progress made by 
the radio industry of the United 

States since the last National Radio Ex- 
position in New York in 1923, and the 
many striking improvements in radio ap- 
paratus to be placed on the market in 
1925, will be reflected in hundreds of 
exhibits at the Third Annual National 
Radio Exposition to be held on the main 
and mezzanine floors of the Grand Cen- 
tral Palace, New York City, November 
3 -8, inclusive. As the Exposition takes 
place during Presidential Election Week, 
leading radio organizations in the United 
States will co- operate with the National 
Radio Exposition to give a remarkable 
demonstration of the power and place of 
radio in the nation's political battles. Ar- 
rangements are now in progress to make 
the National Radio Exposition the last - 
minute forum of the Presidential cam- 
paign. Not only will facilities be placed at 
the disposal of the three candidates for 
the Presidency of the United States o 
radiocast from the Grand Central Palace 
closing messages to millions of radio lis- 
teners in the United States, but efforts 
will be made to radiocast election returns 
from the National Radio Exposition on 
a country -wide scale. 

The country's favorite radio announcers 
and entertainers, withdrawn for the oc- 
casion from some of the larger stations, 
will take their turn at the microphone' at 
the. Exposition. The program will he 
under the direction of S. L. Rothafel 
( "Roxy "), whose admirers range into the 
millions. 

New Corporations 
Liberty Electric Corp., N. Y. C., 2,000 shares 

preferred stock, $100 each; 10,000 shares common, 
no par value. E. G. Schiffmacher, H. H. Haire, 
R. G. Levy. Attorney, C. A. Levy, 110 William 
St. 

Alco Electric Co., N. Y. C. make dynamos, 
$15,000. A. Skillman, A. J. Johnson, E. Mellett. 
Attorney, H. Goldman, 120 Broadway. 

Firms Worth $100,000,000 
Join in New Association 

CHICAGO. 

SIX Chicago radio manufacturers, meet- 
ing at dinner, decided to organize an 

association of manufacturers for the pur- 
pose of improving and stabilizing the 
industry. Soon they saw the plan carried 
well forward toward success when the 
Radio Manufacturers' Association was 
permanently organized at a meeting in 
the Hotel Sherman, Chicago, attended by 
representatives of more than forty con- 
cerns representing more than $100,000,000 
in the industry. Manufacturers from 

New York were represented in the or- 
ganization, which is to cover the entire 
United States and Canada. 

Major Herbert H. Frost was unani- 
mously elected president, Frank Reich - 
mann, vice -president and A. J. Carter 
secretary- treasurer. They, with A. A. 
Howard, E. N. Rauland, Philip Lenz, Jr., 
and J. McWilliams Stone, form the board 
of directors. Charles H. Porter was 
named as executive secretary. Two va- 
vancies were left on the board to allow 
for future growth of the association. 

The Radio Trade 
Magnavox Spreads Out; 

Offers Receivers 
THE Magnavox Company of Oakland, Calif., 

are distributing to their wholesale representa- 
tives two new Magnavox receiving set models, 
TRF -50 and TRF -5. The same circuit is employed 
in both models, the difference being that the 
TRF -50 (as illustrated) has larger cabinet with 
built-in Magnavox Reproducer. The new Magna- 
vox set is a 5 -tube tuned radio -frequency circuit 
consisting of two stages of tuned radio- frequency 
of special design, detector, and two stages of audio - 
frequency. A new type of amplifying network is 
used in the radio -frequency circuits. This circuit 
gives true power amplification at radio- frequency, 
resulting in an extremely high gain per stage. 
At the same time, the circuit is inherently stable 
and no potentiometer or other source of losses is 
necessary to prevent oscillation. This results in 
long life of both tube and B batteries. Another 
feature of this circuit is that the receptor is equally 
sensitive at long and short wavelengths. 

Magnavox Broadcast Receivers offer simplicity 
of control, reproduction of exceptional clearness 
period cabinets which harmonize with any style 
in any desired volume and handsomely carved 
of furniture. 

The Unit Tuner permits all tuning to be done 
with a single dial, this simplicity resultng from a 
unique method of balancing the constants so as to 
bring the several circuits into resonance. 

TRF -50 is a cabinet set designed for convenience 
of operation as well as attractive appearance. This 
model contains a built -in Magnavox Reproducer unti 
of the semi -dynamic type which consumes no bat- 
tery. Tubes and B batteries are readily accessible 
by raising the hinged dust -proof cabinet top 
equipped with automatic holder. A battery terminals 
are provided in the rear. TRF -5 model consists 
of a smaller and simpler cabinet without built -in 
Reproducer but with space for B batteries. 

The Magnavox office in New York City is at 
350 West 31st Street, and in San Francisco is at 
274 Brannan Street. 

The firm recently put tubes on the market. 

Credit System 
Inaugurated in Chicago 

ACOMPREHENSIVE system for the inter - 
change of credit information in the radio 

industry has just been installed in the central 
office of the Radio Manufacturers' Association, at 
123 West Madison Street, Chicago, under the 
direction of the association's Credit Committee. 
This committee is composed of Walter H. Trimm, 
chairman; Donald MacGregor, Theodore Sheldon, 
Ronald Webster, John C. Tully and H. E. Wilkins. 
A committee report said: 

"We are in a new business, a business growing 
faster than any industry in the country. It is not 
strange then that we need a source of credit infor- 
mation not heretofore provided. Our business is 
not confined to one class of merchants. We reach 
the radio jobber, the electrical jobber, the hard- 
ware jobber, the automotive jobber, the music trade 
jobber, and others. For our own protection we 
must have available all the credit information we 
can secure regarding all of our customers, no 
matter what their business may be outside of radio 
lines and your committee believes that the only 
way to secure this protection is to interchange 
credit information among ourselves." 

Southwestern Show, Oct. 
14 to 19, in Dallas 

THE Southwestern Radio & Electrical Exposition 
1. will be held at Dallas, Texas, in the Parkmoor 

Building, October 14 to 19, inclusive. These dates 
are simultaneous with the Annual Texas State 
Fair which is expected to bring 1,000,000 visitors, 
at Dallas. The mailing address of the exposition 

N 
is Adolphus Hotel, Dallas. Admission price to 
the fair will be 25 cents. 

Uses 1,000 Radio World 
Copies at Fair 

Editor RADIO WORLD: 
THE 1,000 copies of RADIO WORLD were received 

and distributed at the LaPorte County Fair 
and the fair was a great success, especially 
from our viewpoint. We had a space 14'x23' in 
the arts building, where we displayed almost every- 
thing used in radio, and attracted most of the 
people who entered the grounds to the building 
with a Super- Heterodyne and two -stage power 
amplifier giving enough volume to completely drown 
out pianos and phonographs operated within a few 
yards of us. 

THE RADIO CLUB INC., 
Chas. Middleton, 

719 Michigan Ave., La Porte, Ind. 

Tradiograms 
THE MOHAWK ELECTRIC COMPANY is the 

new name of the former Electrical Dealers' Sup 
ply House. The firm manufactures radio ap 
paratus. The address is Mohawk Building, Div 
ersey and Logan Boulevard, Chicago. 

THE BEL -CANTO MANUFACTURING CO. is 
located in its new and more spacious office, 872 
Broadway, New York City. For the last three 
years the Bel -Canto office was on 34th Street, but 
the great growth of its business required more 
spacious quarters. The firm is preparing an in- 
teresting announcement. 

Coming Events 
SEPT. 22-28-First Annual Radio World's Fair, 

Madison Square Garden, New York City. 
SEPT. 23 -First Annual Banquet, Radio Writers' 

League, Hotel Majestic, New York City. 
SEPT. 27 TO OCT. 8- Exhibition National Asso- 

ciation of Radio Manufacturers, Albert Hall, Lon- 
don, England. 

OCT. 1- Meeting of Institute of Radio Engineers, 
at 29 West 39th St., N. Y. C. H. de A. Donisthorp 
will read a paper, "Radio Direction Finding." 

OCT. 4-11 -Radio and Electrical Exhibition by 
the Radio Institute, 309 West Cordova St., Van- 
couver, B. C. 

OCT. 14 TO 19, INCLUSIVE -Southwestern 
Radio & Electrical Exposition, Parkmoor Build- 
ing, Dallas, Texas. Mailing address, Adolphus 
Hotel, Dallas. 

NOV. 3-8 -Third Annual National Radio Expo- 
sition, Grand Central Palace, New York City, 
under auspices of American Radio Exposition Co., 
522 Fifth Ave., N. Y. C. Annual National Radio 
Convention in conjunction with show. 

NOV. 24 TO 30, INCLUSIVE -International 
Radio Week. 

DEC. 1 TO 8, INCLUSIVE -Boston Radio Expo- 
sition, Mechanics Building, Boston. 

Business Opportunities 
Radio and Electrical 

Rates: 40e a line; Minimum, 3 linos. 
TECHNICAL GRADUATE, 30, wide, industrial 

experience dry batteries; food packing; general 
merchandising capable executive; invest $2,000, 
with services, going business. Box O, Radio 
World. 

ESTABLISHED RADIO MANUFACTURER has 
opening bookkeeper- stenographer, take financial 
interest; salary; curiosity seekers don't apply. 
Box 01, Radio 

salary; 
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Buy a Headseb_ 
be proucioc --_ 

RADIO 
To ll S 
SCIENTIFIC 
HEADSETS 

Money 
r 

fc& 

P 

\\\ a 

COM 
WORLD'S 

OURS ' 200,000.00 P ANY GREATEST 
STANDS SQUARELY BACK OF EVERY HEADSET HEADSET 

now $2.95, with Notable Improvements VALUE 
Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mata 

EVERY SET TESTED BY LICENSED RADIO OPERATORS 

Send no money- Order on` a osl - Card 
THE TOWER MFG. CO. Dept.D.98 BROOKLINE AVENUE, BOSTON, MASS. 

THE SOUTHWESTERN RADIO JOBBERS' ASSOCIATION 

ANNOUNCES ITS 1924 

SOUTHWESTERN RADIO and ELECTRICAL EXPOSITION 
in the 

PARKMOOR BUILDING 
DALLAS, TEXAS 

October 14th -19th, Inclusive 

Simultaneous with the Annual Texas State 
Fair when nearly ONE MILLION people will 
visit Dallas -especially eager to learn and 
buy. Will you get your share of this business? 

WIRE OR WRITE 

SOUTHWESTERN RADIO & ELECTRICAL EXPOSITION 
FOR YOUR SPACE RESERVATION 

Exposition Office- Adolphus Hotel, Dallas, Texas 

GENERAL ADMISSION 25c 

i 
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PATENT 
iniYew Ibn. Sand w akstsk sr sample medal st 
your Invention. FREE advise. 

Writs ter FREE BOOKLET 
MANUFACTURERS PATENT CO., INC. 

7 WALL STREET, NEW YORK 

Guaranteed Against 

Blow Out for 3 Months 

POWERTONE 

TUBES 
After months of extensive 

research on the part of our 
Radio Engineers, we have 
perfected a tube which WILL 
OUTLAST THREE OR- 
DINARY TUBES. 

So confident are we of the merits of our 
new POWERTONE that we give a written 
guarantee for three months against blow- 
outs or mechanical defects. 

f 201A Det.- Amp. -% amp.. 5 
I volt. 

200 Det. -I amp.. 5 volt. 
199 Det.- Amp -.08 amp.. % 

1 volt. 
199 8. Dot.- Amp. - Standard 

POSTPAID WDI2 Det.- Amp. -1/4 amp.. 
L 

base. 

.1.1 volt. 

Barfield Electrical Lab. 
208 Broadway Dept. M New York City 

The "Goode" 
Two - o - One 

Le Ton fleignt 

i IIII1011IIIII III IIIII 

BY 
MAIL 
ONLY 

$2.39 

Postpaid 

QUARTER AMPERE 
AMPLIFIER- DETECTOR 

RADIO TUBE 
GUARANTEED SATISFACTORY 

All "GOODE" Tubes Sold Direct to the 
Consumer-No Dealer Profits. 
ONE -"Goode" $2.39 Detector- Amplifier. 
THREE -"Goode" Q6.42 

Detector -Amplifiers w 
(All Postage Prepaid) 

The "Goode" Two -o -One A Tube amplifies 
or detects. It is a quarter ampere, six volts, 
standard base silvered tube. 

Send express or postal money order or New 
York draft to- 

The Goode Tube Corporation 
Incorporated 

EVANSVILLE INDIANA 

Eletto Waxes Hot Under 
Collar Over Telegram 

Blood Relationship Does Not 
Deter Him From Denounc- 

ing Cousin Ayeno 
Salt Lake City, U. Sep124 17564 P.M. 
Collect 

Ayeno Tammayota, 
My blood relationship cousin, 
Care Cheap Cut Rate Laundry, 
San Francisco, Cal. 

Say, gee and blazes, good American talk, 
why you send me so heavy collect telegram 
stop because we cousins make no right 
charge Niagara cascade and torrent diction- 
ary words so much as per syllable stop I 
tell you truly like what you are (Deletion 
here by Western Union), and lot more 
besides stop why because you have so fine 
radio set you get insect house top dishonor- 
able cranium head stop well, Eletto, I too 
got most fine set better more efficiently 

wonderful than yours stop my set not hand 
painted by Japan fool could say much worse 
only gracious Geisha beauty taking this on 
clicker machine not take down she lady 
more than you, Tammayato stop Anyway 
howsoever and additional my set better yours 
even lacking all those fooishments about 
dragons etcetera and likewise stop so I hon- 
orably issue most fearful challenge to you 
saying indubitably see dictionary my set 
less fool than yours like I less fool than you, 
cousin relation stop so I send this telegraph 
night letter very length wise but day time 
collect so cost more stop see how you like 
dig wonderful American dollars for great 
fool oration language over wires stop I also 
sent love and kisses because cost more your 
money stop now shut up radio set talk also 
mouth and all be happy. 

Your blood relationship cousin, 
ELETTO OATANNO, 

Cut Low Price Laundry, 
Salt Lake City, Utah. 

(C) 1924. by 
R. B. Wheelen. 

iiiiior 1 
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MM. under U. B. 
Pate. No. 

1.185.987. 
1,:72.843. 

Other patente 
pending. 

Have You Heard 
This Wonderful Loud Speaker 

I 
w 3 ou walked into a room here 

a Radiolamp is reproducing a 
concert you would wonder 

where the remarkable loud speaker 
was hidden. Certainly you would 
never suspect the superb table lamp, 
a matchless piece of lighting art, of 
being a Radio Loud Speaker as 
well. 

Floods Room with 
Beautiful Music 

And yet that is just what the 
Radiolamp is. In the base of this 
wonder lamp is the latest perfected 
microphone. Up thru the long 
graceful metal cast stem, the sound 
vibrations are amplified to be re- 
flected from the "sound mirror" in 
the top of the shade. This clarifies 
the extra high and low notes. Then 
the sound is carried thru the light - 
heated air chamber inside the parch- 
ment shade which further purifies 
it. This combination reproduces 
radio music as it has never been 

done before. "It is simply wonder- 
ful," agrees Radio Experts. 

You Bathe in the Soft 
Mellow Light 

And when you consider, too, the 
soft mellow light that the Radiolamp 
sheds -when you see what an orna- 
ment it is even to the most mag- 
nificently furnished interior, you 
wonder that the Radiolamp can be 
sold for the astonishingly low 
price. Radiolamp has come to stay - 
even if you have an old type loud 
speaker you can attach the Radio- 
lamp to a long wire and use it in a 
room many feet from your Radio 
set. For sale at any good Radio 
Dealer. If he hasn't a Radiolamp in 
stock you can get complete descrip- 
tion and information if you write 
to the 

RADIOLAMP CO. 
Dept. 79, 334 Fifth Ave., N. Y. C. 
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GpLDEN - LEllT2 

)U 
-RARE MARI( REG, 

"Tht Perfect Broadcast Receiver" 

A New 
Superior Broadcast Receiver 

SIMPLE -LONG RANGE - HIGHEST QUALITY- 

NON - RADIATING- NON-REGENERATIVE 
Two Stages Tuned Radio Frequency- Detector and Three 

Stages of Audio Frequency Amplification 

X95.00 
Completely Constructed. 
Transportation Prepaid. 

PLIODYNE 6 
Front View Showing Simplicity of Control 

PLIODYNE 6 
Interior View Showing Compact and Efficient Design 

A NEW MARKETING PLAN 
Rather than sell this high grade receiver to wholesalers at $190.00 less 50% discount we are going 
to sell it direct to you at wholesale, saving you $95.00 and at the same time giving you the finest 
set that can be bought for twice the amount. 

INSPECT THE "PLIODYNE 6" AT OUR EXPENSE 
We will send the "Pliodyne 6" C. O. D., transportation prepaid, with privilege of inspection. If 
it does not appeal to you as the finest medium priced broadcast receiver you ever saw, return it 
to us at our expense. 

Otherwise take advantage of 

A FREE TRIAL 
Accept the C. O. D. and try the "PLIODYNE 6" for five days. If you are not satisfied in every 
way return it at our expense and we will return your money. 

OUR GUARANTEE 
We guarantee every Golden -Leutz "Pliodyne 6" to be the finest broadcast receiver that can be 
manufactured, using 6 tubes or less and to be satisfactory to you in every way and to reach you 
in perfect condition. 

You take no risk whatever in sending us your order, for unless you are completely satisfied with 
the receiver and with your saving, you may return the receiver to us and we will refund your 
money. 

Address 

GOLDEN - LEUTZ, Inc. 
476 BROADWAY NEW YORK CITY 

Licensed under Ferrand Agreement and Hogan Patent No. 1,014,002. 
NOTE: We reserve the right to withdraw the Free Trial Offer if our Factory Production Is exceeded. Golden -Leutz, Inc. 

I 
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ALL MICA COPPER FIXED 
CONDENSER -NO LOSS 

HALCYON INSULATOR CO. 
100 Frost St., New York 

September 20, 1924 RADIO WORLD 27 

The Radio University 
(Concluded from page 15) 

up, or if it is a double circuit the wiring must 
be wrong. There is a good crystal circuit that 
will work without giving you a hum or buzz 
published in RADIO WORLD for September 13. In- 
stead of the variocoupler you will have to use a 

COSMOPOLITAN 
PHUSIFORMER 

Sand Fifty Cents for Manual 
15 -17 West 18th St., New York 

SUPERTRON 
A GOOD TUBE 

ALL TYPES-$4.00 
THE BEST DEALERS SELL surterRONs 

VICTOR RADIO MFG. CO. 
$2 Dales Beware New York City 

Burnt -Out Tubes Replaced 

for $2.50 

ROYALTRON 
TUBES 
Royalton 

Tubes 
TYPES 

199 (.00 Amp.) 
WDI2 (1/4 Amp.) 
200 (14 Amp.) 

200A (y4 Amp.) 

A Wonderful Tube for 
Your Superdyne. 

GUARANTEE 
Burnt -out, Defective or Broken 
Tubes of any brand or make 
whatsoever will be replaced by 
a brand new (not refilled) 
Boyaltron Tube, at a coat of 
only $2.50. 

It is With the Object 
of Advertising the MERITS 

of ROYALTRON Tubes, 
that we make the above 
unusual offer. 

Every ROYALTRON Tube Is 

accompanied by the above 
money -back guarantee. 

Approved by the Radio News and 
World Laboratories 

ROYAL MANUFACTURING CO. 
Department W. O. 

206 BROADWAY NEW YORK 

Dealers, distributors and agents, write or 
wire immediately for unusual proposition. 

LOW - LOSS TUNERS 

The Globe Low -Loss Tuner is de- 
signed to give maximum efficiency. 
All metal parts entirely eliminated. 
Less than 1% ozs. of insulating ma- 
teriaL Anti -capacity windings. 
Suitable for use in all standard 
hook -ups. Special unit for the 
SUPERDYNE circuit. 

PRICES: 
Standard Tuner (Broadcast Range) $7.00 

Short Wave (70 -250 Meters) 17.00 

For Superdyne Circuit $5.50 
Other types to order. 

Circular on request. 

Dealers and jobbers write. 

Globe Radio Equipment Co. 
217 West 125th St., New York 

variometer, but the results will repay you for the 
change. 

I have a home -made Superdyne, using Tusks 
coupler and home -made plate impedance coil, 
Bradleystat on detector, Bradleyleak, three stages 
of audio amplification, 5 -to -1, 3 -to -1 and last step 
push -pull. I use 90 volts of the plates of the am- 
plifiers with excellent results. However, I want 
to rebuild the set on the low -loss style as described 
in RADIO WORLD for August 23 and 30. Would 
you recommend the Double Superdyne in prefer_ 
ente to the single style,' Will Globe Superdyne 
coils be satisfactory in the Low -Loss Superdynef- 
I. E. Scott, Secretary, Masonic Hall, Cleburne, 
Texas. 

Before experimenting with the double Super- 
dyne suggest that you get all the experience you 
can with the standard type. The Globe coils con- 
form with the coils described in the Low -loss 
Superdyne article you refer to. You will get 
quite as much volume with the 3 -stage resist- 
ance- coupled amplifier set as with your present 
outfit. 

RADIO WORLD'S 

Radiocast University 
Questions and Answers On 

the Air Every Wednesday Eve- 
ning at WLS, the Sears- Roebuck 
Station, Chicago - Department 
Conducted by Mat H. Friedman, 
RADIO WORLD'S Chicago Repre- 
sentative. 

How can I shield the series antenna condenser 
and the variocoupler of my regenerative set from 
body capacity,'- Charles Schock, 2703 W. Adams 
St. Chicago. 

To shield the instruments cut out of a sheet 
of heavy tin or copper foil a pattern that will 
fit onto the hack of the panel without touching 
any of the units or binding posts. Paste this on 
carefully with glue and solder a connection from 
the ground binding post to any part of the sheet. 
It will be easier for you to shield the whole set 
than portions of it. 

I would like to .get diagrams and constructional 
information of some good 3 or 5 tube set with 
which I can tune sharply and get good distance 
and volume. I am enclosing a diagram of the 
circuit I am using at present. With it I get the 
locals very well but cannot tune one out from the 
other and I cannot get anything out of town. 
Can you tell me why,' -R. Kaan, 4141 Oakdale 
Ave., Chicago. 

RADIO WORLD has published several excellent 
articles on how to make 3 and 5 -tube sets quite 
recently among which are the Magnadyne, a 5- 
tube Neutrodyne, in the issues of August 16 and 
23; a New Low -Loss Superdyne, 5 tubes, in the 
issues for August 23 and 30 a 3 -Tube Reflexed 
Neutrodyne, in the issue for September 13. Any 
one of these circuits will do all that you ask. The 
articles are complete with diagrams, assembly 
plans and complete constructional information. 
The sketch you enclosed is an old single circuit 
regenerative hook -up that is not very efficient. 
Suggest that you build a more modern outfit as 
mentioned before. 

sÿj 
S 
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Wholesale Distributers 
of Nationally Known 

RADIO 
SUPPLIES 

Since 1921 

DEALERS send for price /irt 
and discount sheet 

255B Seventh Ave.. 
New York City Ì 

NEW TUBES 
INDEPENDENT 

MANUFACTURERS' SALE 
Price $2.00 each 

201 -A and 99 Types 
Send No Money -Pay Postman-No Dealers 

WALTER SCOTT & CO. 
IN HIGHLAND AVE., NEWARK, N. J. 

PETER J. CONSTANT, Inc. 
91 Seventh Ave., New York 

Chelsea 0665 

Distributors for 
WELL KNOWN RADIO 

MANUFACTURERS 
Delta Gold Stripe Head Phones 
Framingham Co. 
American Hard Rubber Co. 
Conn. Prods. (Sodion Tubes) 
Ballantine Variotransformers 
Pooley Radio Cabinets 
Stevens Radio Tools 

Celeron Bakelite Panels 
Freshman 
B. M. S. Products 
Richardson Super Het. Kits 
Murdock Neutrodyne Sets 

and other products of merit 

S. HAMMER RADIO CO. 
303 Atkins Ave., Brooklyn, N. Y. 

4- TUBEARDS U P ERDYNE 
Knockdown Kit -Complete Parts 

More powerful than a 6 tube naval receiver. 
Easy to build. 1- Superdyne Ceapler. 

2 -23 -Plate Variable 
Condensers- Amacs. 

1-Variable Grid -Leak. 1- .00025 mfd. Fixed 
Condenser- OublIier. 3- Rheostats- Amoco. 

4 -V. T. Sockets- Amsao. 
2 -Acme Audio Trans- 

formers. 
Wired Complete in 
Genuine Mahogany Cabinet 

1- Single Circuit lack. I- Double Circuit Jack. 
7x24 in. Panel. Drilled. 
7x24 in. Baseboard. 
Bus Wires, Spaghetti and 
Diagram, etc. 

OUR 
PRICE $27.50 

$45.00 
PHOENIX ULTRADYNE $24.50 

LIST PRICE $26.00. SPECIAL. 
List Price Our Price 
$ 8.50 N. & K. Imported Phones, Model D, 

4000 Ohms $5.85 
12.00 Nathaniel Baldwin Original........ 7.55 
7.00 Federal 65 or Amertran Transformers. 5.25 
7.00 Superdyne or Genuine Ambassador Colls 4.95 
5.50 Genuine Precision or Eastern Cockaday 

Coils 4.50 
1.25 Amoco 20 or 30 ohm Rheostats 1.10 
1.85 Bradleyleak, Bradleystat or Bradley - 

ohm 1.70 
5.00 Acme or All American Transformer 3.70 

Orders over $5.00 will be shipped prepaid. Monoy 
orders or C. O. D. Not insured unless Insurance 

charges included. Write for Price List. 

Mail This 
Coupon NOW 

for 

FREE 
RADIO 

CATALOG 
No set -builder or 
radio fan should be 
without this b f g 
catalog. It is full at 
wonderful radio bar- 
gains which have 
not and can not ha 
equalled elsewhere. 
Our unrivaled buy- 
ing power mean 
worth while savings 
for you. 

I...MIMI ME .M 
rChicago Salvage Stock Store, 
1 Dept. W -6, 509 S. State St., Chicago, Ill 

Gentlemen: Please send me a copy of your 
I new radio catalog. 
I Name 
1 Postoffice 

Rural Route 
I Street and No 

State 
Box No 

1 
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Programs 
Monday, September 22 

(Continued from page 19) 
dance music, auspices J. J. Markey & Son, South 
Omaha. 

WFAA, Dallas, Tex., 476m (630k), C. S. T.- 
12:30 P. M., address, Dr. Ellie W. Shuler, Geo- 
logist Southern Methodist University, on "History 
in Texas Rocks." 8:30 P. M., Mozart Choral 
Club, Earle D. Behrends, directing, in recital. KFI, Los Angeles, 469m (640k), P. T. -5 P. M., 

SUPERTRON 
A GOOD JUBE 

ALL TYPES -$4.00 
Not Just a Tube -Say "GENUINE SUPERTRON" 

VICTOR RADIO MFG. CO. 
32 Union Square New York Cety 

READ MICRODENSER 
The perfect equalizing capacity for Radio h'ree- ̂ n-o r rrults. 

Micrometer adjustment - sturdy construction. Dust proof. No tools needed for adjustment. 
Once adjusted it cannot change. 

Price 75c. 

J. M. READ & CO. 
3289 Washington Blvd. Cleveland. O. 

Dealers write for prices. 

RADIO 
EXPERTS 
EARN BIG MONEY 

Thousands of big pay opportunities open to the radio 
trained man. Success easily won in the fastest grow- 
ing industry of all time. From land and sea comes 
the urgent call for men who can construct, Metal!, 
operate, repair, maintain and sell radio equipment. 

CASH for Your Spare Time! 
Take orders from your neighbors for radio sets. Get 
big fees for your services and advice. Home study qualifies you 
--ah0rt course, low cost, easy :terms, Money back guarantee. 

FREEWonderful tube receiving set of latest des 
Range over 1000 miles. Write today for r8ti 
copy of "Radio Fact.." 

A. C. MOHAUPT, Radio Engineer 
`RADIO ASSOCIATION OF AMERICA 

4513 wood Ave.. Dept. 99G. Chicago 

Evening Herald News bulletins. 5:30 P. M., Ex- 
aminer news bulletins. 8 P. M., Evening Herald, 
Those Boys Dance Orchestra. 9 P. M., program 
from Examiner Studio. 10 P. M., Ambassador 
Hotel Cocoanut Grove Orchestra. 

KGO, Oakland, CaL, 312m (960k), P. T.-4 P. M., 
Henry Halstead's dance orchestra. 5:30 P. M., 
Aunt Betty stories and KGO KiKddies' Klub. 6 :45 
P. M., stock reports, weather, S. F. produce 
news, baseball scores, and news items. 8 P. M., 
education program; course in agriculture, music, 
economics and literature; music by Anon Trio. 
10 P. M. to 1 A. M., dance music program by Henry Halstead's orchestra and soloists, Hotel St. Francis. 

KFAE, Pullman, Wash., 330m (910k), P. T.-8 
P. M., piano numbers, Miss Mary Cameron; con- tralto solos, Mrs. LaVerne Kimbrough; The Practical in Higher Educaion, Dr. Holland; Alfal- 
fa in the Dry and Wet Sections, Leonard Heg- nauer. 

MAC, Montreal, 425m (700k), E. S. T. -1:45 P. M., Mount Royal Hotel luncheon concert. 4 P. M., weather, stock, news. 
Tuesday, September 23 

WHAS, Louisville, Ky., 400m (750k), C. S. T.- 
5 to 5 P. M., selections by the Alamo Theatre orchestra, Harry S. Currie, conductor; police bul- letins; weather forecast for Kentucky, Indiana and Tennessee; `Just Among Home Folks "; readings; late news bulletins. 4:55 P. M., local livestock, produce and grain market reports. 5 P. M., Central Standard time. 7:30 to 9 P. M., concert by the Happy Hoosier Harmonists; late news bulletins. 

WGY Schenectady, N. Y., 380m (790k) E S D. S. 7f. -11:30 A. M., stock market report. 11:40 A. M., produce market report. 11:50 A. M., re- port on farm movement of lettuce. 11:55 A. M., time signals. 1 P. M., music and talk, "Eugene Field- American Poet and Humorist." 5 P. M., produce and stock market quotations news bulle- tins; baseball results. 7:40 P. M., baseball scores. 7:45 P. M., dance music by Domino Novelty or- chestra. 
KGW, Portland, Ore., 492m (610k), P. T. -11:30 A. M., weather forecas. 3:30 P. M., children's program. 7:15 P. M., police reports. 7:30 P. M., baseball scores, weathen fosecast and market re- ports. 8 P. M. concert. 

12:30 FPP.. 
,M.,aaddressx Tex., 476m 

McMurray, aySeditor The Semi- Weekly Farm News, in a medley of humor, pathos and wisdom. 8:30 P. M., Tancred male quartet in standard and popular songs. 11 P. M., Grady Gilder's Heaveily Seven, an orches- tra. 
KFI, Los Angeles, 469m (640k), P. T. -5 P. M., Evening Herald news bulletins. 5:30 P. M., Ex- aminer news bulletins. 6:45 P. M. Aeolian organ recital. 8 P. M., Ambassador Hotel Cocoanut Grove orchestra. 9 P. M., program from Exam- iner studio. 10 P. M., popular ballad hour. KGO, Oakland, Cal., 312m (960k), P. T.-1:30 P. M., N. Y. and S. F. stock reports and weather. 4 P. M., concert orchestra of the Hotel St. Francis. 6:45 P. M. sock reports, weatser, S. F. produce news, baseball scores and news items. 8 P. M., part one,, given by Y. W. C. A., Oakland, Cali- fornia; Y. W. C. A. reserve code, song and yell; girls glee club; address. 10 P. M., to 1 A. M., dance music program by Henry Halstead's or- cnestra and soloists, Hotel St. Francis. MAC, 425m (700k), E. 

S. TP. M , 
weat stock, 

( 
kiddies' in French and English. 7 :30 P. M. Rex Battle and his Mount Royal Hotel concert orchestra; specialties by Rex Battle, pianist. 8:30 P. M., concert party of the White Star Dominion S. S. Doric. 10:30 P. M., Joseph C. Smith and his roof garden orchestra from the Mount Royal Hotel, George Fishburg, pianist. 

Wednesday, September 24 WHAS, Louisville, Ky., 400m (750k), C. S. T.- 4 to 5 P. M. selections by the Alamo Theatre orchestra; police bulletins; weather forecast for Kentucky, Indiana and Tennessee; "Just Among Home Folks "; readings; late news bulletins. 4:55 P. M., local livestock, produce and grain market 
(Continued on next Page) 

BES 
BYT AMBR CRYSTAL 

TEST OSE DETECTOR 

VERNIER 

FIXED 

THREE 

ROTATIONS 
Every Detector 
Unconditionally 

Guaranteed 
The Latest Triumph of Radio Science 

Gives beat resulta on Crystal or Reflex Sets OUR TRIAL COMPARISON OFFER -Try the AMBROSE CRYSTAL DETECTOR for three days -against any other crystal on the market -if you do not find it absolutely the best, your money back. 
Ambrose Radio Company, 220 Vernon Ave., Brooklyn, N. Y. Tested and Approved by RADIO WORLD Laboratories Mechanically and Electrically Perfect 

At Your Dealers 
Or 

Mailed Prepaid 

$2.00 
Distributors 

Wanted 

ACH 

SHARP 
TUNER 

Mail Orders 
Prepaid 

DIFFICULT TUNINC 

MADE EASY 

Why the ACH.is different 
3 In. DIAL $2.50 
41n. DIAL $3.00 

alle ego. 1/4 -a /16 ells t/ NG- e ..PCs 

Send for Circular D 
A. C. Hayden Radio & Research Co. 

Brockton, Mass., U. S. A. 

Little Wonder ! ! ! 

SOLDERLESS LUG 
Holds Bus Wire Like Clipl 
Connect or Disconnect Wires 

Without Disturbing Terminals! 
Price 10 for 5e. Ask your dealer. 

Distributors Wanted 
Mfd. by PAUL GLAMZO 

203 Lafayette Street New York 

NEW TUBES 
Exchanged or Repaired 

FOR OLD 
Send any type or make of 
tube in any condition 
199- 201A -12 -200 
We will replace your old Burnt -out or Bad Tube with another of similar type and guarantee it to function as well as any Standard Tube made. 
Our Tubes are made in all types -201A, 200, WD 12, WD n, 199, etc. Any tube that does not os- cillate and amplify will be replaced Free of Charge if Filament is not burned out. 

$225 

CRESENT SALES CO. 
S85 Third Avenue New York, N. Y. 

R 
CJ'BES 
CH NGED 

ALL TYPES 
CUNNINGHAM, R. C. A., ETC. 

We will either repair your tube or give 
you a brand new tube at the same price. All tubes shipped same day order received. 

SATISFACTION GUARANTEED 
Our new ROYALTRON TUBES have been 
approved by the Radio News Laboratories. 

RADIO TUBE HOSPITAL 
206 BROADWAY NEW YORK 

ROLLS ROYCE" 
RADIO TUBES 
Like their name, significant of 
quality. Durable and powerful. 
Bring in distance with a max- 
imum of volume and clearness. 
Type 200 -5 volts, 1 ampere 

Detector Tube 
Type 20 I A -5 volte, .25 amperes 

Amplifier and Detector 
Type 199 -3 -4 volts, .06 amperes 

Amplifier and Detector 
Type 199 -3 -4 volts, .06 amperes 

With Standard Base -Am- 
plffier and Detector 

Type 12 -134 volte, .25 amperes 
Platinum Filament- Ampli- 
fier and Detector 

ALL TYPES 

at Radio Tubes $2e50 
Type 202 Five CS) Watt Transmitter S3.O 

EVERY TUBE GUARANTEED 
to work in Radis Frequency. Espeolally adapted 
for Neutrodyne, Reflex and Super Heterodyne Sets. 

Shipped Parcel Post C. O. D. 
When Ordering mention type. 

Rolls Royce Tube Co. 
21 Norwood Street Dept. W Newark, N. J. 
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Programs 
Wednesday, September 24 

(Concluded from preceding page) 

reports. 5 P. M., Central Standard time. 7:30 to 
9 P. M., concert by the K. & I. Terminal Railroad 
orchestra; late news bulletins; Standard time. 
WGY, Schenectady, N. Y., 380m (790k), E. S. D. 

S. T. -11:30 A. M., stock market report. 11:40 
A. M., produce market report. 11:45 A. M., 
weather report. 11:50 A. M., report on farm 
movement of lettuce. 11:55 A. M., time signala. 
5 A. M., produce and stock market quotations; 
news bulletins; baseball results. 5:30 P. M., 
"Adventure Story." 

KGW, Portland, Ore., 492m (610k), P. T. -11:30 
A. M., weather forecast. 3:30 P. M., talk by 
Jeanette P. Cramer, home economics, editor of 
The Oregonian. 7:15 P. M., police reports. 7:30 
P. M., baseball scores, weather forecast market 
reports. 8 . M., concert. 10 P. M., dance music 
by George Olsen's Metropolitan orchestra of the 
Hotel Portland. 

WFAA, Dallas, Tex., 476m (630k), C. S. T.- 
12:30 P. M., musical program by artists from Dal- 
las Theatre. 

PWX, Havana, 400m (750k), E. S. T., 8 P. M., 
concert at the Malecon band stand by the General 
Staff band of the Cuban army. 

KFI, Los Angeles, 469m (640k), P. T. -5 P. M., 
Evening Herald news bulletins. 5:30 P. M., Ex- 
aminer news bulletins. 6:45 P. M., Nick Harris 
detective stories and vocal concert. 7:30 P. M., 
"Mammy" Simmons and Crosby Sisters. 8 P. M., 
Evening Herald - Kennedy broadcasters. 9 P. M., 
program from Examiner studio. 10 P. M., Holly - 

woodland Community orchestra. 11 P. M., Am- 
bassador Hotel Cocoanut Grove orchestra. 

KW, Oakland, Cal., 312m (960k), P. T. -1:30 
P. M. N. Y. and S. F. stock reports and weather. 
3 P. M., musical program and Cora L. Williams 
Institute speaker. 4 P. M., Concert orchestra of 
the Hotel St. Francis. 6:45 P. M., stock repors 
weather, S. F. produce news, baseball scores and 
news items. 

KFAE, Pullman, Wash., 330m (910k), P. T.- 
baritone solos Heber Nasmyth; piano numbers, 
Mrs. Louise ' Nasmyth; The Bee Keeper's New 
Year, B. A. Slocum The Practical in Education, 
Dr. Holland; Extension Service news. 

CKKAC, Montreal, 425m (700kJ, E. S. T. -1:45 
P. M., Mount Royal Hotel luncheon concert. 4 
P. M., weather, stock, news. 

RADIOGRAMS 

NEARLY 85 PER CENT. of the music 
dealers of the country are now selling or 
plan to sell radio sets this coming season. 
The music trade realizes that a radio re- 

PERITE 
.4)Ce "SELF-ADJUSTING" Rheostat 

PERFECT evo`ry Cl RCU I 

Simplifies wiring 
Eliminates 

hand rheostats 
RADIALL COMPANY 

320 W. 42nd St. 
y ö.r N.Y. 

110 
From 

Write Dept. W -3 - Your 
For Free Hook -ups Dealer 

Perfect for Magnadyne Circuit 

THAT GREAT 
SUPERDYNE CIRCUIT 

That appeared in RADIO WORLD dated 
May 17, 24, 31, 1924, aroused so great an 
interest that the entire supply of those 
issues has been exhausted. The Editors, 
therefore, decided to bring the articles 
strictly up -to -date, and the Superdyne Cir- 
cuit was, therefore, fully covered in de- 
scriptive story and diagrams in RADIO 
WORLD dated Aug. 23 and 30, 1924. These 
two copies sent on receipt of 30 cents. Also 
the July 5 issue contained an article about 
"Trouble Shooting for the Superdyne "; 
mailed on receipt of 15 cents. RADIO 
WORLD, 1493 Broadway, New York City. 

MAKING A LOW -LOSS RF COIL, by Neal 
Fitzalan. Dispenses with neutralization. Send 15 

cents for' Sept. 6 issue or start our subscription 

with that number. Radio World, 1493 Broadway, 
N. Y. C. 

ceiving set is a musical instrument in a 
very real sense. 

IRELAND'S FIRST radiocasting sta 
tionis to be opened in Belfast in October 
by the Duke of Aberdon, Governor - 
General of Northern Ireland. . There are 
many radio enthusiasts in Ireland but so 
far they have had to depend on the British 
and Continental stations. 

THE Hartford Travellers' Insurance 
Company is to have a radiocasting sta- 
tion of its own. The company recently 
erected in Hartford, Conn., a very large 
and handsome office building, surmounted 
by a tall tower, in which, it is said, the 
station will be located. 

MAHOGANITE 
and BLACK 

RADION PANELS 

DIALS, KNOBS, TUBING, SOCKETS 
MAHOGANITE BINDING POSTS 

"THAT SPECIAL SIZE" FOR YOUR 
PHONOGRAPH, PORTABLE OR SUPER 

ALL STOCK SIZES 
WHOLESALE RETAIL 

Send for Complete Price List 
New York Hard Rubber Turning Co. 
212 Centre Street New York City 

"Variohm" 

MOUNT 
CONDENSER 

HERE , /NEW SALES 
POLICY 

Highest quality radio material delivered to your door at 
from 10% to 50% reduction. Save the middleman's profit. 

Send for circular No. 30. 
"Variohm." Newest thing in variable grid leaks. Very com- 

pact. Base or panel mounting. Range from one -fourth to 30 
megohms. Non - microphonic, moisture proof. Reduces circuit noises. 

Most practical leak to use in resistance coupled amplifiers. Will give 

75e 
results where fixed leaks fail. Unmounted 75c. Mounted $1.00 

"Variohm." P 
"Audiohm." A variable resistance ranging from 10,000 ohms to 120,000 ohms. 

Controls tone, quality and volume across the secondary of audio -transformers. Extensively used for resistance coupled amplifiers, also in many circuits includ- ing the Super -Heterodyne. Price "B" Battery Standard. Glass Jars -not test tubes. Heavy plates. Large acid circulation. All "B" Batteries shipped dry. 1750 M.A.H. (l3 amp. hr.). $3.60 Size, 4x113/4.x5%". %, ". Price 
"B" Battery Super. Same construction as "B" Battery Standard except larger. Capacity 2250 M.A.H. (24 amp. hr.). Size 43áx131/,x6 ". $4.75 Price 
"A" Battery. 6 volt -Full 100 amp. hr. capacity. Made for radio work. 2, 4 and 6 volt taps. Handy carrying handle. Polished oak case. All "A" Batteries shipped fully charged. Price .... $13.90 
Special Offer! 10% discount $15.00 allowed on orders for or more. 
Send 25% of price with order, balance C. O. D. All storage bat- tery prices F. O. R. Cleveland. This is your opportunity to make a big saving on radio material. Send your order today. 
RADIO BARGAINS! Send for catalog No. 30. 

FOREST CITY SALES CO. 
1400 W. 25th St. Cleveland, Ohio 

$1.50 

"Audlohm" 

AIR -IRON RADIO TUBES 
With the new highly developed 

Bakelite dialectric moulded base which 
eliminates all kinds of electrical losses. 

AIR -TRON TUBES 
speak for quality, volume and all other 
characteristics demanded of a Radio 
Tube. Designed and manufactured to 
give the highest efficiency that a Tube at 
the present time can possess. 

TYPE 200-6 Volt, 1 Amp. Detector 
TYPE 201A -5 Volt, .25 Amp. Detector and 

Amplifier 
TYPE 12 -11- 2 Volt, .25 Amp. Detector and 

Amplifier 
TYPE 199 -3 -4 volt, .06 Amp. Detector and 

Amplifier S Base 
Every Tube Guaranteed 

List Price $4.00 
Sold by all Dealers, or shipped C. O. D. Di- 

rect by parcel post. When ordering mention 
type. 

DISCOUNT TO DEALERS 

H. & H. RADIO CO. 
P. O. BOX 22 

Dept. 104 
NEWARK, N. J. 
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Circuit Tests 
(Continued front page 13) 

will give you as a maximum two for radio - 
frequency amplification and one for detector, 
if no reflecting is to be done, and a theoret- 
ical maximum of three stages cf RF and 
three stages of AF, with crystal detector, 
if recourse is to be had to the reflex. 

Resistance Coupled 
Amplification 

The tone quality from a Daven 
Resistance Coupled Amplifier is 
the most perfect known to the 
Radio Art. 
The Daven Resisto- Coupler, illus- trated, greatly simplifies the construction in building up one 
of these distortionless amplifiers. 
Sold everywhere $1,S 

Read "Resistors -Their Ap- 
plication to Radio Reception," 
by Zeh Bouck. Price 1Sc 

Also read "The How and Why 
of Resistance Coupled Ampli- 
fication." Price 10c 

DAVEN RADIO CORP. 
"Resistor Specialists" 

$/2 Campbell St., Newark, N. J. 

Whether it is possible to get guod results by 
reflecting even two tubes for two AF stages, 
when they already are doing RF duty, I will 
leave you to find out to your own satisfac- 
tion when you set up the experimental out- 
fit under discussion. 

You may do your A battery wiring per- 
manently on the large baseboard, keeping the 
A wires in the rear, however, due to the 
necessity for providing room in front of the 
board for AF transformers and for the base- 
board of your coil- and -condenser units. The 
A wiring may be so done that a switch 
will light the first tube, another switch the 
second tube and a rheostat the third tube. 
As the first two tubes will never be used 
for anything save amplification, no rheostat 
is necessary. A fixed resistance may control 
both. One of these may be made at home 
from resistance wire, wound on a flat in- 
sulator, like a small strip of hard rubber, 
or one of the wire type may be purchased 
cheaply. Balanced fixed resistances may be 
used, also. One such resistance would do 
for the two tubes. For 201.k or 301A twelve 
ohms would be about right, and about 15 
ohms for 199 or 299. The 11 and 12 tubes 
would reuire only two or thr, e ohms. How- 
ever, the resistance is not ci itical in these 
cases. Remember, however, that this re- 
sistance controls TWO tubes, and as each 
tube is separately lighted by means of a 
switch you will not have the same resistance 
for one tube as for two tubes. I never 
experienced any unfavorable results doing 
this, but saved a lot of annoyance. In fact, 
for amplifiers some experts do not insist on 
the use of any rheostat and even publish cir- 
cuits leaving them out. This I do not ap- 
prove for storage battery tubes, because six 
volts are too much to deliver to the fila- 
ments. The tubes bt.-n too brightly and their 
life is shortened. With the dry cell tubes 
199 and 299 will handle the 4% -volt pressure 
and the 11 and 12 the 1% -volt pressure all 
right, with no resistance, whereas 201A or 
301A function well on 5% or less, though 
the source is 6 volts. The rheostat or fixed 

J. L. LEWIS, Presents: 
His Special Mail -Order List of Values 

GENUINE FRENCH POWER TUBE.. 
DET. AND AMP. GUARANTEED.... 

@2.95 " MUSIC MASTER SPEAKER. GUARAN- $21.95 TEED SENUINE 
Indoor Cage Antenna (patented) 1.98 7x10 Electrocute Panels Liquid "Spaghetti" (all colors) 
Cockaday Coils 

.23 
1.45 

7xI2 Eleetrosote 
7514 Electrosote 

Panels 
Panels 

.44 

.53 

.62 COTO COIL VARIABLE RADIO 
QUENCY TRANSFORMER 

FRE- $0.98 7x18 Electrosote WI Electrosote 
Panels 
Panels 

.79 
,91 

Radio Corp. lack Box 1.35 7:24 Electrosote Panels 1.05 
International 0 -50 Voltmeter 1.19 7x26 Electrosote Panels 1.14 
Instar 2200 ohm Matched Phones 3.45 Como Push- Pull Transformer (pelt) 7.98 
Testrate Hydrometers .35 Transcontinental Coils 4.39 
Bell 3 -inch Genuine Bakelite Dial .25 R est stometer 1.29 
Bell Genuine Bakelite Socket .69 43 Plate Ver. Heath Condenser 3.00 

Let Us Quote You On Your Needs 
J. L. LEWIS, INC., 132 W. 32nd STREET, NEW YORK 

RADIO MAP 
Big Broadcasting Station List. 
Alga Radis Bargain List. Just Out. 

The RADIO 
FREE 

SHACK 
AMerlae's 

Largest Sedla 
Dealen 
Dest. 

RW. 9.20 
toi Vesey St. 

New Vert 

"RAD,ECO 
OR 

SECUFRITY" 
aAUaGU USER IN 0111117111 lAa1M 

At yw olsn or -y Mail. Paeseald 
RADIO EQUIPMENT CO., 20 Stuart aL. Sweet 

Just Out! Second Year! 

The 

RADIO DEALER 

YEAR BOOK 
Season 1924-1925 

A complete directory and cata- 
logue of the entire radio in- 
dustry. 

Listing manufacturers of radio 
parts, sets and accessories by 
their products, showing full ad- 
dress and list prices. 

The most complete compilation 
of radio information ever made. 
Single copies $1.0 or FREE with a 
year subscription to The Radio 

Dealer, the trade monthly. 

Send all orders to the 
publishers 

THE RADIO DEALER 
1133 Broadway New York City 

RADIO WORLD'S QUICKACTION CLASSIFIED ADS. 
5 CENTS A WORD. 10 WORDS MINIMUM. TELEPHONE YOUR CLASSIFIED IF IN A HURRY. 

RADIO WORLD'S PHONE NOS. ARE LACKAWANNA 2062 -6976. 

WILL SELL two of the following receivers: 
Federal No. 59-$140; Federal No. 61 -$175; Radiola 
Super- Heterodyne-$175. A. J. Allen, Minford, 
Ohio. 

AMPLIFY YOUR SET with Flint Audio Trans- 
formers, $3 each, postpaid. All tubes -all circuits 
-guaranteed. The Flint Radio Co., 1816 Wilson 
Avenue, Chicago, Ill. 

EARN $110 TO $250 monthly, expenses paid, as 
Railway Traffic Inspector. Position guaranteed 
after completion of 3 months' home study course 
or money refunded. Excellent opportunities. 
Write for Free Booklet G -161. Standard Business 
Training Inst., Buffalo, N. Y. 

FREE APPARATUS for securing subscriptions 
for "RADIO." Write today for complete lists 
of remiums and our special subscription offer. "RADIO," Pacific Bldg., San Francisco, Calif. 

PATENTS -SEND DRAWING OR MODEL FOR EXAMINATION AND OPINION. Booklet 
free. WATSON E. COLEMAN, Patent Lawyer, 
644 G Street, Washington. D. C. 

M. B. SLEEPER'S DESIGN DATA FOR RADIO 
TRANSMITTERS AND RECEIVERS -Sent post - 
paid on receipt of 75e. The Columbia Print, 1493 
Broadway, N. Y. C. 

A ONE -TUBE SET YOU CAN LOG, cost of 
construction $25. Two honeycomb coils and two 
condensers used. Full data in RADIO WORLD, 
issue of July 12. Send I5c for a copy. 

RADIO TELEG. á TELF -PHONE RECEIVERS 
FOR BEGINNERS -Mailed on receipt of 75e. The 
Columbia Print, 1493 Broadway, N. Y. C. 

WIRELESS IN THE HOME. By DeForest. 
Sent postpaid on receipt of 15c. The Columbia 
Print, 1493 Broadway, N. Y. C. 

ALL ABOUT VACUUM TUBES. A. B. C. of 
Vacuum Tubes. ?rice $1.00. The Columbia Print, 
1493 Broadway, N. Y. C. 

RADIO WORLD'S CLASSIFIED DEPART- 
MENT. If you want to buy, sell or exchange any- 
thing, use RADIO WORLD'S Quick -Action Classi- 
fied Department, 5 cents per word, 10 words 
minimum. RADIO WORLD, 1493 Broadway, New Vork C,t. 

THE WORLD'S LARGEST DOG KENNELS- 
offer for sale Oorang Airedale watch dogs, auto- 
mobile dogs, children's companions, farm dogs, 
stock drivers, hunters and retrievers. Also Big 
Game Hounds, Coon Hounds Fox Hounds, Rabbit 
Hounds and thoroughbred Hounds, and Airedale 
puppies. Satisfaction and safe delivery guaranteed 
to any point in the United States. Large illus- 
trated, descriptive catalog mailed free. OORANO 
KENNELS. Box 139, La Rue. Ohio. 

AN ALL- AROUND PORTABLE for Homs sir 
Outdoor Use, by Herbert E. Hayden. Three tubes. 
Send 15 cents for copy of Aug. 16 Issue, or start 
your subscription with that number. Radio World, 

1493 Broadway, New York City. 

SUPERHETRODYNE FILTER. Eliminates 
noises and distortion. An essential finishing touch. 
Consists of choke coil, non -inductive resistors and 
diagram. $6.25. RADIO CENTRAL, Abilene, Kan. 

CRYSTALS successfully used as Oscillators sssf 
Amplifiers for the First Time. A two -part artteie, 
with diagrams of six hook -ups, in Radio World, 
issues of August 9 and 16. Send 30 cents and get 
both, or start your subscription with these num- 
bers. Radio World, 1493 Broadway, New York City 
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Handy Layout 
(Concluded from preceding page) 

resistance causes the necessary voltage drop 
for the "wet" tubes. 

Really a great variety of circuits may be 
tested with the outfit -three sockets, three 
tubes, A and B battery, phones, speaker, 
two AF transformers, three home -made RF 
transformers as described, crystal detector 
and three variable condensers. If you have 
two or three variometers you are ready for 
almost anything except the Super- Hetero- 
Iyne. Of course you will have some tubing 

and magnet wire around the house, also a 
spider -web form or two, or a template for 
on a spider -web form. Then in an emer- 
gency you can make needed coil in double- 
-quick time. 

The Neutrodyne may be made from this 
outfit, the Superdyne, the Dynofiex, the So- 
lodial, single, double and triple circuit re- 
generators, unneutralized RF circuit -those 
are only a few. 

After the A wiring is completed you 
mount the coil- and -condenser units to the 
large baseboard by drilling two holes in the 
baseboard of each unit and fastening the 
unit to the large baseboard with wood screws. 
If you ever want to move a condenser over 
.an inch or two, all you need do is to remove 
the two screws and secure your unit in the 
new position. Anyone who has tried jug- 
gling condensers from one position on a 
panel to another, with all the consequent 
drilling and time -loss, will appreciate what 
a convenience the universal, easy -shift 
method is. 

As for connecting wire, it is wonderfully 
easy to cut pieces of connecting wire into 
strips, 2", 3" and 6" long, and solder lugs 

Takes 
less than 1 

hour: All you 
need is a knife or 
old file and s m a l l 
soldering iron. Full 
instructions - simple 
and easy to follow. 
Triple -Test 48 Volt full strength 
"B" Battery (3000 M.A.H.) is 6%" 
wide, 9%" long, 7/" high -not a 
"peanut cell." All parts guaranteed. 
Direct from factory price, $11.55. 
Parts for 24 volt with 48 volt case, 
$9.45. 

(48 volt assembled, $22.85) 

Battery 
atlfalfPríce/ 

. y 1 ..issembling 
jt IJ. ourself 

Triple -Test "A" Battery 
Noted for pep and en- 
durance. Plates and 
separators " t h i c k 
(twice as thick as most 
batteries). Assembled 
in attractive rubber 
case -no seepage of acid 
on furniture or carpet. 
Two year written guar- 
antee. 

6 Volt, 80 -90 Amp. $13.85 
6 Volt, 90 -110 Amp. 14.90 
Triple -Test design is approved by Radio 
Engineers. 
"B" Batteries shipped parcel post, "A" 
Batteries Express or freight as desired. 
All goods shipped C. O. D., or 5% discount 
if cash accompanies order. 

Triple -Test Battery Co. 
SALES OFFICE 

2906 Union Central Building 
Cincinnati, Ohio 

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

r 

to both ends of these. 'urn the collar of 
the lug over onto the Wire with a wire 
stripper for greater safety. If you substi- 
tute hexagonal nuts for the round ones on 
sockets and other binding posts you will be 
able to use a hex Spintite wrench and easily 
change connections. Otherwise you may en- 
counter the difficulty of cramping your fin- 
gers into tight places to make some change. 
The wire strips may be used as needed to 

make connections. Once in a while a con- 
nection may be a little longer than the law 
allows, due to the fixed lengths of the 
strips, but this is nothing to worry about in 
an experimental circuit. If all leads are 
made short and direct in the permanent 
model that you build, why, that set should 
work still better, and hence you are merely 
building up an expected surprise for your- 
self ! 

3 

THE FIXED DETECTOR MARVEL 
Radio's Latest Scientific Triumph 

THE MOST SENSITIVE FIXED DETECTOR KNOWN 

FOR REFLEX AND CRYSTAL SETS 

FIXED DETECTOR 

100% SENSITIVE 
USED BY FATHER JUDGE IN HIS SET THAT WORKS SPEAKER WITHOUT TUBES 

the Lego fixed Crystal Is very sensitive. The volume received le surprising. I 
myself am astonished that without amplification whatever so much energy should be 
received. " REV. HENRY A. JUDGE, B.J. 

10 IMPORTANT FEATURES -STUDY THEM! 
I -Ne parts to replace or wear out. 

2 -The use of a NEW MATERIAL that effectively 
eliminates distorted and Interrupted reception. 
end substitutes clarity and increased volume. 

3- Absolutely 100% sensitive. No searching for 
sensitive spot. 

4 -Glass encased, it is immune from sun and dust. 

5- Especially designed to withstand high voltage 
In reflex circuits. 

6- Solidly constructed throughout, It is practically 
everlasting. 

7 -It Is ALWAYS READY -no adjustments of 
ANY kind needed. 

8 -As good looking as it Is efficient. High nickel - 
plated throughout. and attractively designed. 
It enhances the appearance of any set. 9- Constructed so that It Is thoroughly VIBRA- 
TION- PROOF. 

10- Carefully tested, approved and unconditionally 
guaranteed by its makers. 

For Sale by All Dealers 90c, or Sent Postpaid Insured $1.00 

LEGO CORP., 225 West 77th Street, New York City 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Ilillllllllllllllllllllllllllllllll! I'rr. 

BILTMORE 
MASTER REFLEX 

The Ultimate in Receivers 
The BILTMORE MASTER REFLEX receiver was designed for the person who must have the very 

finest receiver in every particular. 
The range of the Biltmore Master Reflex Is extraordinary. The five tube receiver has two stages of tuned B. F. emplltloatlon" two stages of transformer R. F. amplification, detector. and three stages of audio 

amplification. The amplification of an eight tube receiver! The four tube machine is exactly the same as 
the five tube set, with the exception that there is one less stage of audio amplification. Both receivers 
have often given 3,009 mile loudspeaker reception with only a short indoor wire as antenna! 

Three stages of audio amplification permit reception of stations at not too great a distance, with 
tremendous volume -enough to fill the largest auditorium. 

Reflex receivers are noted for their perfect tone. The BILTMORE MASJ1'ER REFLEX gives superb reproduction. 
Two gages or tuned R. F. amplification, with the finest low -Ices condensers and low -loss transformers 

on the market, make the receiver extremely selective. No trouble is experienced from local 
interference. 

The receiver is a beautiful machine. The panel is of Radien Mahoga.nite, the cabinet is heavy hand 
rubbed mahogany, the metal parts are nickeled, and the dials are of white and mahogany. 

We use the very best apparatus which is manufactured. Radian panel, Federal jacks, Dubilier Mioadona, 
Fada rheostats, Acme radio and audio transformers, and American Brand "100 to 1" vernier low loss 
condensers. 

The receiver is convenience itself. A ground, and a short piece of indoor wire is all that is required 
for tha antenna, all connections are made permanently to the rear of the cabinet, and the pulling of a 
switch prepares the receiver for reception. For any one station, the dial settings are all the same. This 
gives the receiver the simplicity of a single control machine, The settings may be logged for future 
reference after bringing in a desired station. 

We have spared nothing to make this receiver the very finest machine in every particular, which it L 

o ible to construct. v ÿ t of ronventl ue. apper ne d efficiency has been amply taken care of" 
the r perfect satisfaction every respect. 

Write us for further particulars. 

PRICE { 
4 tube receiver, $100 
5 tube receiver, $125 

DEALERS! ASK FOR PRICES. 

The Biltmore Radio Company, Dept. W, Boston 30, Mass. 
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Ask your neighbor 
he knows 

A -2 
for volume 

R -2 -3 -4 
for distance 
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ACME Transformers are used by 
thousands of radio owners to get in- 

creased range and louder, clearer radio. 
Acme Transformers give maximum 
amplification without distortion. Each 
t r a n s f or mer is tested and carries a 
guarantee tag. The name "Acme" is a 
guarantee of best results. Use Acme 
Transformers in the set you build. Look 
for them in the set you buy. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturas 

Dept. 129, Cambridge, Mass. 
New York Office and Service Station: 1270 Broadway 

AC E 
for amplification 
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