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WBAY, New York, Will Broadcast Personal MessagesP 'ie 

(Photo by yorrís P r71fr!.t. New Yrk1 

The radio transmitter forming the heart of WBAY, the 
broadcasting station of the American Telephone and 
Telegraph Company, is shown in the accompanying 
photograph. It is located on the upper floor of the 
company's building, on Walker Street, New York City. 

The tubes are mounted in the upper part of the 
framework of the transmitter (See f). This location is 
used because it provides adequate ventilation. The 
current for heating the filaments is supplied from con- 
stant potential generator. Means must be provided, in 
the radio operating room, so the radioman in charge cats 

see at once Just what power is being used 
1 and Z indicate the two meters which are the telltales 

of the direct current flowing. These meters reglster 
the amount of current used. 

3 indicates the rheostat and the protective devices 
which cut, in or out, the units of the set. 

ln order to operate these instruments the necessary 
electric feed wires must be brought to the panel by con- 
duit pipes. These pipes are indicated by 4. Not only 
must the electric -power wires be run in a conduit pipe, 
but the conduit pipe must be grounded, as shown in the 
photograph. The ground clamp is fastened to the panel 
by screws. It runs to each pipe where it is grounded. 
This prevents the high -frequency currant that le being 
generated in the air surrounding the instruments to 
become affiliated with the low -frequency currents, pre- 
venting the generators from being ruined 

The next step Is to force the necessary current to the 
vacuum tubes. Here is the most critical and Important 
stage of the transmitter. This is where the operator 
must know what the vacuum tubes are doing. The only 
method employed is the use of meters. These electric 
meters are somewhat like the meters indicated by 1 

and Z. 

S indicates the necessary meters which permit the 
operator to know how the vacuum tubes are working. 

The frequency of the transmitted energy (wave length) 
is controlled by the value of the inductance in the oscil- 
latory circuit, which include* the antenna- This In- 
ductance is adjusted by means of a variorneter, indi- 
cated by I. A seriable condenser, connected across the 
plate -coil, controls the plate current through the oscil- 
lator tubes. This condenser consists of a variable unit 
in parallel with two fixed units which may be switched 
in or out of the circuit. The variable unit is controlled 
by a knob on front of net 7. 

0YOU WANT TO INCREASE YOU WWA VE 
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MICROSTAT 
VERNIER RHEOSTAT 

mat 

The 
Most Sensitive 

Filament Control 
Quickest -Easiest 

Tuned 

Ten times the possibility of 
exact filament adjustment as 
over the ordinary wire rheo- 
stat. 

Order through your dealer or 
delivered to any part of U. S. 

Eliminates 
Grating and 

Interfering Noises 
Single Knob 
Adjustment 

This microstat is far more 
durable than any ordinary 
rheostat; is made of better 
material with greater care. 

$1.40 
The microstat takes up less room on the radio board than any other rheostat. 

Is neat, compact, and particularly designed for those who want the best in radio 
material. This device is made under the most exacting supervision, and each 
part is carefully and accurately machined. A template and full instructions in 
each box, so you can quickly and satisfactorily place the microstat on your set 
with the greatest ease and neatness. 

The exact calibrations of the microstat are due to the gradual entering of two 
points into the resistance material of our own composition, which gives us exact- 
ing and most minute measurement of current to the filament, as the operator 
brings the two points together or separates them thru the screwed handle. 

MICROSTAT COMPANY 
WILLIAMSPORT, PA. 
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In the Heart of a Navy Seaplane 
T 

HERE is nothing complicated 
about radio reception. It 
proved its merits when the 

"Sampaio Correia," the Brazilian 
seaplane left New York City on its 
flight to Brazil. The accompanying 
photograph gives a splendid view 
of the radio installation aboard this 
~ship," and it shows what can he 
done in a similar way on any 
heavier-than-air vessel. The re- 
ceiving -set consists of a tuner and 
amplifier unit. A fixed antenna is 
strung between extremities of 
wings and tail structures. This 
makes it possible for the pilot to 
pick up any messages forwarded 
which will enable him to make such 
changes in his course as he desires. 
Weather reports, storm warnings 
that are broadcasted hourly are of 
vital importance to the aviator and 
it is only by radio that he can get 
them. Seaplanes are also equipped 
with radio -compass outfits. 

Here is 
WVP, 
Bedloe 
Island's 

Big 
Radio 

Station 

IC. Radio Corporation .f America.) 

Interior of the pit of an airplane showing how the radio apparatus is placed. The set Le 

composed of a tuner and amplifier connected to fixed antenna strung between wings and tail. 

THE radiophone service of the 
future is possible to every- 
one who is provided with a 

suitable receiving -set. All that is 
necessary is some kind of aerial, 
which, for this purpose, may be a 
single wire, elevated 30 feet or 
more above the ground and running 
more than 100 feet, if possible. This 

To the right in the photograph you win see the antenna of WVP 
on Bedloe's Island, N. Y. 

t'r..L+rwood ! Underwood. N. T.) 

«MI 

will enable the operator to have a 
receiving -set that will permit him 
to listen to the broadcasts on 360 
meters. With a somewhat longer 
aerial, it may be possible that we 
shall employ a longer wave -receiver 
and utilize the longer waves used 
in radio. For this purpose we could 
listen to \VVP, the Signal Corps 
station of the United States Army 
located at Fort Wood, Bedloe's 
Island, N. Y. There is nothing 
more fascinating than listening to 
a radiophone concert and service. 
One turns the tuning handle of the 
receiving set and, finally, when the 
tubes are lit, one is able to hear the 
broadcasting. It is well to remem- 
ber that the radiophone is subject 
to the noise dreaded by all radio- 
men : atmospheric disturbances, or 
static-and, often, QRM. This is 
not so bad when listening on 1450 
meters for WVP. The accompany- 
ing photograph shows the towers 
and aerial of the Fort Wood station. 

1 . i i 
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Increasing the Wave Length of a 
Receiving Set 

By George W. May, R. E. 

Figure 1-Inductance coil in series with single - 
circuit receiver, the details of which are fully 
described in the accompanying article. Drawn 

by S. Newman 

WHAT must I do to my set in 
order to hear the longer wave- 
lengths ? This question is 

asked by many fans who wish to listen 
in on stations with a wave length in 
excess of 600 meters. Although simple 
as it seems, the principle of loading up 
must be properly followed out, pro- 
vided long wave -reception is desired. 

On these long waves-such as 1450 
meters, which is above the average 
wave -length of receivers generally used 
-some means of increasing inductance 
must be made. The average receiving - 
set is capable, ordinarily, of operating 
only over a comparatively narrow 
band of wave lengths. This should not 
be considered a great fault, because 
sets may be made to operate more ef- 
ficiently over a narrow band of wave- 
lengths than over a wide band of wave- 
lengths. Occasionally one wishes to 
hear stations operating on the higher 
wave-lengths-higher than those af- 
forded by the tuning -coil gear on one's 

Figure 2-Inductance in series with primary and 
secondary of an inductive type receiver. Both 
elements must be loaded to obtain resonance. 

set. In all cases, the range of wave- 
lengths of the receiving set is increased 
to higher waves by means of the load- 
ing coil, or inductance. This means 
that more inductance must be added to 
the inductance already in the set. This 
instrument may take a number of forms 
such as tuning coils or honey -comb 
coils. 

It is known that there are two cir- 
cuits, namely : single- and double - 
circuit receivers. If vacuum tubes are 
employed, there also may be regener- 
ation in both cases. In the single - 
circuit short-wave receiving sets- 
usually made up of a tuning coil and 
variable condenser in series with the 
aerial and the ground-have the crys- 
tal detector and telephones in shunt 
to the coil. Now, if longer waves are 
desired, simply add another coil in 
series with the aerial and ground. Re- 
member, this coil is in series with the 
coil in the set. 

There must be a sufficient number 

Gave Him the "Double .Throw" 
By Jack Turner 

Radio Editor, "The Age -Herald," Birmingham, Ala. 

ISAW Ray D. Owe downtown the 
other night, and with him was 

Anne Tenna. I had told Ray that I 
would like to "meter," so he intro- 
duced me and I asked her if she 
wouldn't like to have a "feed, back" 
around the corner, and she said that it 
would just "tickler" to death. 

When we went in, she took off -her 
hat and I saw that she had her halt - 
done up in "short" "continuous 
waves," and wore a "switch" or two. 
She said she just "came in" town. I 
asked her what "station," and she re- 
plied, "The 'Terminal'." 

I said to her, "You are the `cat's 
whisker'-you have eyes like 'crystal'- 
I 'solder' like you." When I told her 
that I was going to kill a mosquito 
that kept buzzing around my head, she 
said, "kilowatt ?" 

Anne ordered so much that I thought 
she would "choke," and when the 

We have not as yet found out even an 

infinitesmal part of the many things radio 

will do for mankind.-Prof. J. A. Fleming 

Figure 3-Vacuum tube receiver of the inductive 
type. Primary and secondary have inductance 
for increase in wave length as well as the tickler 

coil for regeneration. 

of turns depending upon the maxi- 
mum inductance of the other coil in 
the set. Remove the condenser in 
series and place it in shunt to both 
coils. The detector remains the same, 
whether crystal or vacuum tube. 

When a two -circuit receiver is used, 
another coil must be connected in series 
with the secondary in order to balance 
the two circuits. If a loose -coupler is 
in use, a moderate amount of loading 
may be used in the primary circuit 
without any in the secondary as sec- 
ondaries of this type instruments are 
usually wound with more wire to com- 
pensate for the slight loading. 

If the circuit in use employs a 
vacuum tube as a means of regener- 
ation, or in conjunction with a tickler 
coil, the question of loading up for 
the longer waves is a little more diffi- 
cult as in the double -circuit receiving - 
set we must load up the three coils, 
namely : primary, secondary, and tick- 
ler coil. 

waiter brought a cake that was full of 
"currents," I broke my "plate." 

There were many people there "an- 
tenna" them were dancing. I asked 
Anne for a dance and she didn't offer 
any "resistance ;" but we didn't have 
much "selectivity" as I could only do 
the "one step." She told me that I 
danced like an "amateur." Once I hit 
the "ground" when I did a "loop." 
But she couldn't dance much "ether." 
After dancing with me once, she would 
re"fusenf I asked her for an encore. 

While I was talking to her, she told 
me that I was a "loud speaker" and 
that I "broadcast" everything I said. 
When the waiter "brought in" the 
check, I told him to "charge" it. 

I asked her, "'Wire' you in such a 
hurry ?" She answered : "I must go 
'ohm' because I don't want to get 
'insulate.' " 
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The Importance of the Variometer to 
a Receiving Set 

By Donald Van Wyck 

Vor 
Load 

V 
Figure 1. The use of the variometer as a vari- 
able inductance in the inductive -coupled receiv- 

ing -set. Drawn by S, Newman. 

k SIMPLE means of tuning -in a 
radio set is afforded by the 

L.variometer. This piece of ap- 
paratus, widely known, is one of the 
instruments that tend to make up a 
certain type of regenerative set. In 
its simplest form it is quite easy to 
make and parts for its construction 
may be easily purchased and assem- 
bled. 

A variometer is particularly adapted 
for the construction of radiotelephone 
receiving sets. They effectively cover 
a wave -length range from 150 meters 
to about 600 meters. A variometer is 
built up of two spherical coils. One 
which revolves, is termed the rotor ; 

the other, which remains stationary, 
the stator. The rotor, or secondary 
coil, turns about its axis inside the sta- 
tionary coil, or stator, which acts as 
the primary. The variometer, as its 
name signifies, is a variable type of in- 
ductance, but it is different from 
tapped coils, or coils with sliders, in 
this respect: there is no variation in 
the length of wire. In the inductance 
of a variometer, the variation is ac- 
complished by the rotor revolving in- 
side the stator, or primary. This 
proves that the elimination of multi- 
ple point, or tapped switches, permits 
variation without any break in the cir- 
cuit whatsoever. With this important 
feature, the variometer is adapted for 
the vacuum -tube work, since switches 
or taps are likely to leave a break in 
the circuit when the set is being tuned. 

A variometer with a rotor shaped 
like a ball, is known as the ball type; 
another type consists of two cylindrical 
tubes, one rotating within the other. 
This type variometer does not have a 
minimum or as high a maximum in- 
ductance as the ball type. The best 
variometers have -a minimum clearance 
between the rotor and the stator, and 
both coils have the same inductance. 
It may be then said that a variometer 
is a tuning coil in which the primary 
coil is fixed and the secondary coil 

movable and revolving at right angles 
to the primary. One end of the pri- 
mary is connected to one end of the 
secondary. It has no sliding contacts 
or other means of varying the induct- 
ance of the primary and secondary 
coils, but tuning is accomplished solely 
by varying the coupling between them. 
This is what happens in the variom- 
eter when the tuning adjustments are 
made by turning the variometer dial. 

When a current flows through the 
coil-in this case the stator-a mag - 

Figure 2. The use of the variometer as a direct - 
coupled tuning transformer, well adapted for 
short-wave reception. Drawn by S. Newman. 

netic field is set up about the field sur- 
rounding the wires. When the current 
in the coil is varied, there will be a 
corresponding variation in the mag- 
netic field. If another coil, the rotor, 
is placed in proximity, the changing 
magnetic field will induce, or set up, a 
voltage in the secondary coil. Con- 
nected to the second coil- or, as it is 
known the secondary-is a detecting 

Argentine Fans to Build 
American Sets 

ARGENTINE 
radio fans soon will be 

building receiving sets along the lines 
of the specifications issued by the United 
States Bureau of Standards. Believing in 
the development of radio, especially in the 
efforts of the United States Bureau of 
Standards to simplify and standardize home- 
made or assembled sets, the Argentine Em- 
bassy has just completed the translation of 
the Bureau of Standards illustrated reports 
on building simple and two -circuit radio re- 
ceiving sets at home. These pamphlets, 
which were popular in this country, are ex- 
pected to be equally as popular in the 
Argentine now that it is in Spanish. 

Radio Catches Everything 
IN a radio broadcasting studio the ab- 

sence of a visible audience often makes 
a singer forget that several thousand people 
may be listening to him. Such was the 
case with a soloist at one of the local sta- 
tions recently. At the end of a fine- tenor 
solo, listeners heard the singer say, "How 
do you shut this - thing off, anyhow?" 

Inner Rotating 
Coi/ 

Figure 3. View of variometer giving a larger 
range of Inductance variation than some of the 
other types of variometer. This is known as the 

ball type. Drawn by S. Newman. 

device such as a telephone receiver, 
which records the change of current. 
The induction of current from the 
primary to the secondary is termed 
mutual induction. 

In two of the circuits illustrated, 
the use of the variometer in Figure 1 

is shown as a variable antenna -induct- 
ance; while in Figure 2, the use of 
the variometer as a direct -coupled tun- 
ing transformer is shown. This cir- 
cuit is particularly suited for the 
shorter wave -lengths, such as 200 to 
500 meters. A large range of wave- 
length variation cannot be obtained 
from a variometer when used as the 
sole tuning -element unless it is made 
very large and wound with a large 
number of turns of wire. The circuit 
shown in Figure 2 has been used for 
long waves using a large variometer and 
a vacuum -tube detector. The mani- 
pulation of the variometer is very 
simple. 

Figure 3 shows a variometer used 
in a regenerative vacuum -tube set. One 
variometer is placed in the grid and 
the other in the platt circuit. Any 
circuit that gives regeneration is called 
a feed-back circuit, from the fact that 
oscillating energy is fed back from the 
plate circuit to the grid circuits. There 
are several feed-back circuits. The 
two most commonly used in radio re- 
ceivers are the "tickler circuit" and the 
tuned plate, regeneration being accom- 
plished by employing the variometers. 

In this case, the inherent capacitance 
between the grid and plate is relied on 
for coupling. The choice among dif- 
ferent forms of feed-back circuit lies 
in convenience, design, and use. 
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Successful Stunts of an Amateur 
Radioist 

Adjusting Diaphragms on Receivers 

H AVING different makes of re- 
ceivers on hand, including some 
cheap ones, 1 tried to make 

some of the low-priced low -ohm re- 
ceivers more sensitive. I was success- 
ful with all. 

Looking them over, I noticed that 
they varied in length from the mag- 
net to the diaphragm, and as the more 
expensive ones were of standard 
length and much closer, I tried to 
duplicate them by cutting down the 
outside edge of the rubber on which 
the diaphragm rests, thus permitting 
the diaphragm to come closer to the 
magnet. By so doing, I expected in- 
creased action due to a stronger mag- 
netic field. 

The cutting of the rubber was easily 
accomplished by laying fine sandpaper 
on a smooth table, and gently rubbing 
the body of the receiver over the paper. 

If you happen to take off too much, 
you can place paper washers under the 
diaphragm to raise it from the mag- 
net. 

Yon had better use a straight -edge 
rule to see how far the magnet is from 
the diaphragm as it may be too close 
and be the direct cause of a tinny 
sound. 

You may wonder why the receivers 
on a head set do not sound alike-one 

By C. F. Rye 
will be louder than the other. Try 
them with a straight -edge rule and see 
if the diaphragm of one is not in a 
stronger magnetic field than the other. 

If so, try to bring the weaker up to 
the stronger, either by shimming with 
paper, or removing the bearing por- 
tion of the body where the diaphragm 
rests on it. 

I have made a big improvement in 
my receivers of cheaper make by the 
method I have here explained. Many 
of the receivers have metal bodies in- 
stead of rubber. The only difference 
is that the metal takes more rubbing, 
but the result is the same. 

* * * 

Using Mercury on Galena 
AFTER looking over my crystal 

set to see if i could improve on 
any of the connections in order to 
help the weak current on its way, I 
remembered that in only a few places 
was the crystal sensitive. 

The thought naturally came to me: 
How about the places where the crys- 
tal rests in the metal cup? Are they 
sensitive? 

Well, to eliminate doubt, so far as 
possible, I used some cold solder and 
a drop of quicksilver, or mercury, as 
a bed in the cup in which to lay my 
crystal. 

The mercury dissolved the solder 

Seen at London's First Radio Show 

(C. Central News Photo Service) 
Radio on motor cars adds to their luxury! This was shown at the First Radio Exhibit 
held in London. In the ancient, venerable halls of Westminster, modernity held sway. 
A motor box was fitted up with a receiving set, as seen in the photograph. All you see 
is the receiving apparatus safely ensconced below the back seat and a bright parasol 
renting casually in front. The parasol, on further investigation, is a loop aerial, by the aid 
of which one may ride out to the country and enjoy lifa. Of course, tea was served at 
this British radio show, for tea is a necessary element et every British function. This 

show was the first held in the British metropolis and was largely attended 

and made a thick mixture which grad- 
ually hardened and !bade a metal con- 
tact all the way through, improving the 
strength of signals. 

I used mercury in a similar way on 
a piece that was mounted when I 
bought it, and this piece also was 
greatly improved. 

My purpose in doing this was to 
overcome the evil which often occurs 
in mounting galena-overheated metal 
in which the galena is placed. Such 
overheating causes a thin coat, or film, 
to gather on the outside of the galena. 

Later, I cleaned other parts in my 
hook-up where it was impractical to 
solder, and gave it a coating of quick- 
silver, or mercury. I can assure you 
this operation did no harm. 

* * * 

Disconnecting a Soldered Joint Cold 
IN my desire to secure the very best 

results from my set and eliminate 
all noises, I had to solder my joints. 
This worked well until I wanted to 
change my connections, as illustrated 
in a magazine. Then I had to think, 
as some of the joints were in places 
where I could not heat them without 
damaging my set. 

After trying to disconnect the joints 
I used mercury, or quicksilver ; and all 
that was needed was to clean a place 
on the solder and apply a little mercury 
to the cleaned spot. 

In a little while, the joint was free 
and ready for a good connection to 
any other place, as it had a mercury 
coat on it that helped to make a good 
connection-just as a wet hand makes 
an electric connection. 

In this case, no solder whatsoever 
was needed; yet all the good qualities 
of a soldered joint was accomplished 
with excellent results. 

* * * 
Two Aerials Instead of a Ground 

MANY amateurs have a poor 
chance to make a good ground 

My best results have been secured 
without any ground-with less trouble 
even than digging a hole to bury cop- 
per wire. 

My plan is this: I set up another 
aerial and ran my ground connection 
up to it. My signals-on a crystal set 
-were loud enough to be heard a 
hundred feet away with the aid of a 
horn. 

I have a good ground to the water - 
main, but I prefer my second aerial. 

My two -aerial plan may be accom- 
plished by using one of the wires of a 
double -wire aerial. 
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Employing Jacks with a Two -Stage 
Amplifying Receiver 

By Fred. Chas. Ehlert 

Stopping Cond' 

Audio Freq. 
Amplifying 
Transformer, 

Cond- -. 

t Two Circuit Jack 
V 

Vari Coupler 

1111 I I II I I I I 

r 
Jack 

6 Volt 45 Volt Variable 
Storage Ball B-Batlery 

Schematic diagram et a regenerative set. emplsyleg veriametere r masos of rerasratiaa. Jacks are utilised la the stages, which enable the tait 
leteser to use ea many stages as he desires. The grid ooedeaser shown le the circuit el the second stage may be left la or eat This is to he e- 

eldsrsd by superiowtatiem Suggested by Fred. Chas. Ek4rt. Drawn by 3. Nswmaa. 

To many experimenters, a two - 
stage amplifying receiver rep- 
resents a more difficult prob- 

lem than it really is. However. it 
raises important points which can- 
not be overlooked. The accom- 
panying circuit is a most efficient 
outfit employing jacks. It is a cir- 
cuit no amateur should overlook. 
Each and every part is shown. It 
may be assembled in an effic;ent 
way. It will not tax the financial 
resources of the average radioman. 
If experimenters have the material 
handy, I would suggest that this 
hook-up be put to the test. One 
thing that must not be overlooked, 
however, is the wiring. If leads are 
run back and forth over the set, 

This Discovery May Elim- 
inate the "Catwhisker" 

By E. Farig, Ph.D. 

BY means of high pressure, and at 
a temperature of 1600 degrees 

Fahrenheit, or 1593 degrees centi- 
grade for four hours, metals of a 
low -melting point (850 degrees Fah- 
renheit) lose all their original char- 
acteristics. They become infusible, 
cascatic, in form of crystals-hard, 
brittle, sparkling all over, and have 
radio -crystal rectifying properties. 
Pieces tested on a 300 -meter wave- 
length, recorded speech and music per- 
fectly-no screeching-and eliminated 
the tiresome catwhisker hunt for a 

there is sure to be trouble from 
"howling" because of the feed-back 
effects between the grid and plate 
circuits of the various tubes. In 
some equipped sets elaborate pre- 
cautions have been taken, with 
grounded shields between the steps. 

Practically all amplifying sets are 
equipped with jacks. Therefore, I 
I have included these jacks in this 
circuit. The detector jack is of the 
double -circuit construction. The 
first stage is, also, that of a double - 
circuit jack ; in the last stage, an 
open single -jack is employed. 
Where it is necessary to run wires 
close together, slip some spaghetti 
tubing over them. 

When mounting the transformers 

sensitive spot. Tests will he made with 
alloys to insure a uniform though sen- 
sitive rectification. 

This same discovery was tested, tak- 
ing the place of lead batteries, elements 
in storage and under these tests gave 
very promising results. This crude 
substance "metaloid," is a new product 
not yet known to science. The treat- 
ment for rectifying is simple and the 
mounting of these crystals offers no 
difficulties. 

The best rectification quality I have 
found, is a passage of current of from 
.02 to .04 M -A ; whereas 5 M -A is of 
no use. I think this discovery is of 
sufficient importance to let the industry 
know what is being done by research 
engineers. 

I suggest that this be done at right 
angles to each other. If all my sug- 
gestions are carefully followed, no 
tube noises-such as howling- 
should be experienced. The detec- 
tor plate -circuit should have, ap- 
proximately from 18 volts to 22 
volts, while the amplifying plate - 
circuits should range about 45 volts 
plate -current. A 6 -volt storage 
battery will he sufficient to light the 
three tubes, but it is suggested that 
the amateur get a large ampere - 
hour battery from 80 to 100 ampere - 
hour capacity. This will permit bat- 
teries to furnish necessary power 
to the tubes, for a long time, with- 
out the troublesome necessity of 
placing them on charge. 

Radio Conductors 
and Insulators 

CONDUCTORS 
AS Metals 
w 

Charcoal 
Water 
Most Earth 
Metallic Ores 
Animal Fluids 
Plossbage 
Acid Solutions 
Lhrag vegetable 

Solutions 
Salive Solotieas 

INSULA- NON -CON - 
TORS DUCTORS 

Dry Air Ebonite 

Shellac o0. 
Mica Porcelain 
Wes Dry 

Jet Silk 
Ras% Gatti -words 
Sulphur 

leather Amber 
Paraffin Sahel, 

Volume I of Radio World Now Complete 
If von did not get copies of Radio 

World No. 1 to No. 26. send us $3.00. Or 
we will send you this paper for one year, 
($600 for 52 issues) and start it with ear 
first issue, which will be mailed yam as 
soon as possible after tgceipt of order. 
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Why it is Possible to Operate with a 
Vacuum Tube 

By John Kent 

(C. Ewing Galloway. N. Y.) 

Type of Vacuum Tubes as generators fer the delivery of electromagnetic warm for radio 
tranemissioo. 

RADIO frequencies lower than 
20,000 are seldom used. If they 
were impressed on telephone 

receivers, the note-even if the receiv- 
ers would respond-would be inaudi- 
ble since the ear will not record fre- 
quencies much above 15,000 cycles. 
The problem is to reduce the frequency 
used in radio so it will not be inaudi- 
ble in telephone receivers. This is ac- 
complished by the detector, an instru- 
ment which groups a number of cycles 
of high -frequency current and deliv- 
ers them as one cycle of low -frequency 

audible in the telephone receiver. De- 
tectors are made in many shapes and 
forms. One of the best detectors ever 
invented is the vacuum tube. This in- 
strument was perfected about 1910. 
Since that time, its use has been in- 
creasing daily. 

The vacuum tube consists of a evacu- 
ated vessel somewhat similar in size and 
construction to a small incandescent - 
lamp. Instead of two connections- 
made in the case of the electric lamp- 

the vacuum tube, or, more properly, the 
electron tube, has four connections. 
Two serve the same purpose as those 
of the incandescent lamp; namely, to 
light the filament. The other two con - 
nections lead to two new elements 
known as the grid and the plate. 
There are, therefore, three elements in 
the vacuum tube-filament, grid, and 
plate. These elements are arranged 
with the filament in the center; the grid 
on the outside of the filament and the 
plate outside the grid. 

The filament consists of a tungsten 
wire ; the grid of a small coil, or mesh 
of wires; and the plate of a thin sheet 
of metal. The tube operates as fol- 
lows : A 6 -volt battery is connected to 
the filament which, when lighted, 
shoots off small particles of electricity 
in every direction. A battery of 22 
volts is connected with the positive side 
to the plate and the negative side to the 
filament. When the battery is con- 
nected, the small particles of electricity 
which are shot off from the filament, 

and which are negative in character, 
are attracted to the positive plate. 
Therefore, a current flows between the 
filament and the plate. 

If a third battery, or an alternating 
current such as that due to a signal, is 
connected to the grid-and the voltage 
of the grid is changed-it will be found 
that the current flowing in the circuit 
formed by the plate and filament, will 
vary in exactly the same manner. The 
variation, however, will be much great- 
er than the small voltage impressed on 
the grid would warrant. The current 
will increase when the grid is positive, 
and decrease when the grid is nega- 
tive. The fact that the plate current 
is so much greater than the grid volt- 
age would warrant, shows that the 
vacuum tube is acting as an amplifier. 
This is a valuable property, one which 
makes the vacuum tube successful in its 
application to radio. The same prop- 
erty, by a slight alteration of the cir- 
cuit, may be used to make a vacuum 
tube and an efficient detector. The 
use of the amplifying property is 
familiar in the construction of numer- 
ous two -stage amplifiers now on the 
market. Amplifications of many hun- 
dreds and, frequently, thousands of 
times are possible. The plate current 
is sufficient to operate a pair of tele- 
phones, or ear pieces. 

(Photo by Paul Thompson) 

The 5 -watt Transmitting Tube now 
the United States Navy. 

used by: 
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Radio Big Help to Airship. C-2 on 
Western Trip 

WASHINGTON, D. C.-Radio 
aided the United States Army 
airship C-2, on the westward 

leg of her transcontinental trip. Dur- 
ing the sixty -hour cruise, hundreds of 
miles of which were traversed in dark- 
ness, radio was always available to lend 
a guiding hand when any doubt as to 
the position of the airship existed on 
what was the first transcontinental 
airship cruise. 

All Army airships and airplanes are 
equipped with the latest radio ap- 
paratus. In many instances, radio 
has informed the pilots as to location, 
course, or weather. In the event of an 
accident or trouble, it has been the 
means of bringing aid. 

The first thousand miles of the west- 
ern trip was made in approximately 
twenty hours, flying time, Major 
Strauss, the commander, reported from 
Belleville, Illinois. All along her west- 
ward route from Norfolk over Akron, 
Belleville, Fort Sill, San Antonio, El 
Paso, Yuma, to Arcadia, California, 
Captain G. A. McEntire, the radio of- 
ficer, kept in touch with Army, weather 
bureau, and private radio stations 
which advised him regarding the me- 
teorological conditions to the westward. 
Radio will again guide C-2 on her re- 
turn trip to Langley Field, Virginia, 
this week. 

The radio equipment of the C-2 con- 
sists of a modified SCR -67-A radio 
telephone and telegraph vacuum -tube 
set, with a sending radius of about ten 
miles for the phone circuit and forty 
miles for the telegraph. The trans- 
mitting wave used was 480 metres, but 
messages on nearly all wave lengths 
were receivable. In the present in- 
stallation batteries are used in sending, 
but the radio experts of the Army Air 
Service have been experimenting on a 
generator geared to one of the driving 
engines, which will give these radio 
sets more power. The antenna is a 
single wire trailed below the airship 
and is about 100 feet in length. 

The C-2 will remain at Ross Field 
for several days in order to afford her 
crew a needed rest and give the people 
on the Pacific Coast an opportunity to 
witness several exhib:tion flights. 
After some slight overhauling she will 
return to Langley Field over the same 
mute, Major General Patrick, chief of 
the Army Air Service, stated a few 
clays ago. This transcontinental flight 
was intended merely to point the way 
for flights across this route for larger 
airships. The southern route was 

By Carl H. Butman 
chosen because hangar facilities and 
landing crews were available at the 
several stations en route. 

Arrangements were made whereby 
most of the flight of the C-2 across the 
United States was done at night. 
Airships are in their element in night 
flying, as atmospheric conditions are 
much calmer than during the day, less 
hydrogen gas is lost through expansion 
and better static equilibrium is main- 

tained. Night flying in airships is a 
reasonably safe proposition, for even 
should motor trouble develop, repairs 
can be made while the ship is drifting 
in the air, no forced landing being 
necessary. 

It was during the night trips that the 
radio equipment proved most valuable 
as well as a means of entertaining the 
crew, who frequently listened in to 
radio concerts while en route. 

M. R. Brennan, Superintendent of the N. Y. 
Police Telegraph Bureau at WLAW Station 

(C. interne sal New seal Photo.) 

The interior el the radio broadcasting -statics d the New Yee* Take Department bee been 
assigned the call letters, WLAW. M., R. Brenner Spertateadent of the Police Telegraph 
Bureau, is photographed at the traminitting apparatus. Tues .n used es morse ef power 
traomladm The filament currant-cantroi of each raseuse tube requires about S. sr 
penes. Current for lighting the filaments le supplied from a constant -current generater. 
The modulaton system need with this equipment, t, be mectien with the Western Electric 
tubes, insures the highest dfte3soy in clearly reproducteg speech end meek. It boa ems - 
plan and perfect modulation. la this photograph the transmitting gear is at the right. It 
I. better known as th. panel -c atrol board. Oa this board all adju.easts d prier ara 
made. The horn le a W.atera Electric power ampäfier-rait, need ea a loud -spanker ta cm - 
action with the receiving cet. To the left of th. barn is the receiving set. The little resod 
object lying on the table is the transmitter. Through tits the broadcasting is started. This 
transmitter, is turn, evade the spoken word* to the main transmitter, when the vacuum 
tubes perform th. necessary work. To obtain the beat results, the magnitude of the feeble 
currents produced by the microphone must be increased many times before they are im- 
pressed on the radio transmitter. For this purpose, an Input amplifier provide* th. sec.s- 
wry amplification. ills consists of a three -stage amplifier se mounted that as the can* 
of th. amplifier are accessible. Current to operate the microphone is supplied by as i1-vdt 

storage battery and I. regulated by a rheostat on the input-ampWier paaeL 
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The Passing of Poldhu-MBD 
Famous Cornwall Station where Marconi First Used Transatlantic 

Radio Had a Romantic History 

A 
S science progresses, instru- 

ment after instrument go 
their silent way to the 

junk -heap, forgotten by all except a 
few, whose duty it is to classify and 
preserve the remembrance of radio 
gear that has come and gone. 
There is little or no sentiment at- 
tached to this process. Like obso- 
lete theories, the wireless antiques 
are of no interest. On the other 
hand, when a unit of a great sys- 
tem of communication passes into 
the discard, such as the famous 
MBD, at Poldhu, Cornwall, Wales, 
it is only too proper that due re- 
spect should be paid to its memory. 
Poldhu, now abandoned in favor of, 
the station at Clifden, Ireland, has 
played its part in the building up of 
the immense world -circling Mar- 
coni system of radio communica- 
tion. It has stood the test, and from 

By Arthur G. Shirt 
the night of December 12, 1901, 
when the first weak signals were 
pushed across the Atlantic to the 
day, in September, 1922, when the 
station was closed to traffic, Poldhu 
has maintained its end of the sys- 
tem. 

The story of the first transatlan- 
tic signals weaves itself around the 
Poldhu station. Marconi was in 
England at the time, conducting 
experiments before the officials of 
the postoffice department, and dem- 
onstrating, with the rapidly in- 
creasing range of his crude instru- 
ments, that the limit of radio 'sig- 
nalling was practically unlimited. 
But men who called themselves 
practical-men opposed to Marconi, 
who was supposed to be visionary, 
-said that the curvature of the 
earth would prevent transmission 
to any great distance. They were 

Radio Set Just Fits Man's Hand 

(O. Underwood & IInderwood, N. Y.) 

So many amateurs have been making miniature radio -arts that wo are showing in the 
accompanying illustration an unusually small one. It fits into the palm .f the hand. There 
le no gwatloo that it works but no records are claimed for meeting long distance with it. 

Remember it's only a mfnfaturs set, bus it wetl& 

judging the capabilities of this new 
force which follows the contour of 
the earth by the conduct of other 
systems of signalling, such as the 
heliograph and other sight devices. 
Marconi, not as well acquainted 
with wireless phenomena then as 
he is to -day, thought differently; 
but up to that time, the distances 
covered proved neither one thing 
nor the other. Naturally he was 
particularly anxious to establish 
transatlantic records, so that for 
once and all this question of limit- 
ing the scope of radio waves should 
be settled. For him, it meant a 
matter of gaining the backing of 
those who withheld their valued 
support unless this particular con- 
troversy was cleared up. 

So eager was Marconi to prove 
that curvature of the earth would 
not interfere with the progress of 
electromagnetic waves, that he 
started on the station at Poldhu at 
a time when his instruments had 
accomplished the record of only 
thirty-six miles! What greater tri- 
bute could there be to Marconi's 
faith in the possibility of his inven- 
tion ? At the same time, a similar 
high-powered station was com- 
menced on Cape Cod, which was to 
be the American side of the great 
test. Marconi knew that to pro- 
duce electro -magnetic waves of a 
force sufficient to bridge the Atlan- 
tic, he must have instruments far 
in advance of what he then pos- 
sessed. He couldn't have instru- 
ments that differed to any great ex- 
tent, for what he had already 
evolved represented the peak of 
radio progress; but he could and he 
would have them larger and more 
powerful in every respect. So the 
layout of the station at Poldhu, as 
it was when the signals were hurled 
across the Atlantic, were no differ- 
ent in theory than the amateur 
spark -coil outfit of to -day, with a 
transformer, condenser, and induct- 
ance coil. But there was a genera- 
ting plant consisting of an alterna- 
tor capable of an output of about 
twenty kilowatts, which through 
suitable transformers, charged a 
condenser having a glass dielectric 
of great strength. 

The aerial at Poldhu consisted of 
fifty almost vertical wires, arranged 
in the vertical fan style, and sup- 
ported at the upper end by a wire 
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(Continued front preceding page) 
stretched between two masts. The 
masts were 150 feet high, and 200 
feet apart. As first erected, they 
were not strong enough to with- 
stand the gales of a Cornwall win- 
ter, and on September 18, 1901, were 
blown down during a raging storm. 
Work was again started imme- 
diately, in an endeavor to have the 
Poldhu station and the Cape Cod 
station ready at about the same 
time. But a further delay came in 
the form of a storm on the Ameri- 
can coast, which wrecked the masts 
at Cape Cod. This was in Novem- 
ber of the same fatal year, and Mar- 
coni's discouragement was ex- 
treme. But with a determination 
that characterized his actions from 
the very start, he completed the 
reconstruction work at Poldhu, and 
then journeyed across the Atlantic 
with a few assistants and a make- 
shift receiving set, which he in- 
stalled in a rough building on the 
cold shore of St. John's, Newfound- 
land. He could build no masts, 
and so sent his aerial aloft by the 
means of kites, which made the 
stupendous task he was then en- 
gaged in doubly hard. The varia- 
tion of the wind produced constant 
changes in the angle and the alti- 
tude of the aerial, so that capacity 
and period of electrical resonance 
was never the same, making it al- 
most impossible for Marconi, tun- 
ing with the temporary instruments 
below, to remain on any one wave 
length for any period of time. 

On the night of December II, all 
was ready. The operators at Poldhu 
had been instructed to begin send- 
ing the test signal-which was the 
three dots of the letter S-on and 
after December 11, keeping a 
steady transmission of that letter 
for ten minutes and then resting 
five minutes. When Marconi first 
listened in at the appointed time, he 
knew that so far as it was possible 
to depend on human co-operation, 
that Poldhu was working and 
periodically directing her signals 
towards the anxious inventor in 
Newfoundland. Across the ocean! 
Could it be done? Some of the 
greatest scientists in the world had 
said that the feat was impossible! 
But as in the case of the amateur 
trials, just twenty years later, the 
momentary failure was no indica- 
tion of what was to follow. Mar- 
coni listened all the night of the 
11th, and heard nothing. The day 
of the 12th was spent in correcting 
the receiving instruments so that 
they responded to Marconi's ideas 
as to what should obviate last 
night's difficulties, and in the eve- 
ning of the 12th, to the overjoy - 
ment of Marconi. the monotone sig- 
nals from Poldhu station were 

An Amateur, to Get a License, Must 
Read Ten Words a Minute 

(Republished by General Request) 

INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS 

L A dub le equal to three dote. 3. The epee between two letter, le equal to thee 8Ma 
3. The epee between pone et the eeme letter is equal to ens dot. 4. The epee between two words le equal to fee deb 
A.mm 
Bmm 
C wan ern. 
Dma 
E. 
perua 
Gwmem H... I 
Jim waca 

H was ma L 
bi was m. 
Nma 

was P 
Q erss eraca 

B 8. 
T maa U 
Owan 

W ma 
$ . 
Y am mmi 

2saw 

Ä (German) 
maw 

Á or (5gwiiSad'wrin) 
now muaMIN 

CH (GermanSpanish) 
Ma 

(French) 
II» 

Ñ (spaniah) IBM Ma IIMB 

ö (German) wsuamua 
U (German) .am am 

Distress Cal 

Period 

8emiooion m m wm 

Comma eruaeminm 
Colon erua erua na 

Interrogation er. 
Exclamation point erua was erua erua 

Aposqophs ma was 

Hyphen t. 
Bar indit:athrg traction msa 

Parenthesis mama ma 
Inverted commas MIN 

Underline ee im 
Doubledash mae . moo ma was 

Warning-high power 

Attention cal to precede every transmission..' r mass am 

General inquiry al_-. 

From (de) Mil 

Invitation to transmit (go ahead) wm am 

mamMIIna 
Question (please repeat after )-inter- 

raptiug long messages 

Wait - 
Understand 

Break (Bk.) (double dash) 

IBM ININI Mil ersserua 

Error 

Received (O. H.)---- --------------------- erg 

Position repas (to precede all position mes- 
sages) um wm 

End of each message (cross) 

Transmission finished (end of work) (conclu- 
sion of correspondence) . - - 

ersserua 

heard in Newfoundland. They were 
faint, of course-dot, dot, dot # #, 
dot, dot, dot # with a few omis- 
sions when the wind got to play- 
ing havoc° with the fixed capacities 
of the aerial system. But they were 
signals! The impossible had been 
achieved! The Atlantic had been 
bridged! That accomplished, Mar- 
coni could bid for all the support in 
the world, confident that the radio 
waves he employed were capable 

of something revolutionary in the 
way of communication. 

Such is the story of Poldhu-of 
its building and of its mission. From 
that day, when its fan aerial was 
the object of much wonder and 
speculation, to this, when its ar- 
rangements are antedated and its 
presence in the chain of Marconi 
stations no longer needed, it has 
made wireless history. Now it 
passes forever from our view. 
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The Radio Primer 
A Weekly A. B. C. of Radio for the Beginner, in which Elementary 

Facts and Principles Are Fully and Tersely Explained and all 
Words and Terms Used by Amateurs and Experts Defined 

WHAT is a circuit? What are 
the different parts and what 
do they represent? Are all. 

circuits illustrated alike? 
The accompanying circuit is a good 

example. It shows the tuner up to but 
not including the detector circuit. It is 
a desirable circuit for tube detectors. 
It is a circuit which may be found in 
any form of publication. A is the 
aerial ; B the primary switch -handle. 
C is the tapped primary of the primary 

G 

Schematic diagram showing ch. tapped primary 
and the secondary of any loose -coupler sr vario - 
coupler. Whenever the diagram le shown lt 

represents the parts explained herewith. 

coil marked D. E is the secondary 
coil. F shows how the coupling of the 
magnetic waves are induced into the 
secondary. G is the ground con- 
nection. H is the variable condenser 
in shunt to the secondary of the tuner. 
I is the grid condenser. J is the grid 
leak. Usually the grid condenser and 
leak come together. The grid leak is 
drawn in either position as shown in 
the diagram by letter J. 

* * * 

How can the primary winding of a 
loose coupler, or vario -coupler, be de- 
termined when using a variable con- 
denser? When drawn in a circuit 
does it always appear this way? 

A schematic diagram is herewith 
published with the variable condenser 
in series with the primary of the vario - 
coupler, or loose coupler. This is 
often termed a tuned circuit. The in- 
ductance of the coil is varied by cut- 
ting in or out of the circuit a number 
of turns of wire at a time. The 
variable condenser consists of two sets 
of plates-one being stationary and the 

By Lynn Brooks 
other movable. By rotating the plates, 
we vary the electrical capacity of the 
condenser. This tuned circuit will re - 

This diagram shows the variable contact on the 
primary which males it possible to lacreaeo or 
decrease inductance la the primary circuit. A 
variable condenser is also inserted In series with 

the primary inductance. 

spond to a number of wave lengths at 
the same time ; or, in other words, it 
will tune broadly. 

* * * 

Is there any other method used that 
will answer the purpose of the slider 
principle? 

This has been overcome by making 
taps on the winding. Wires are 
soldered on these taps and then brought 
out to the front of the panel on switch 
points and a switch handle. The ac - 

A tapped primary is illustrated is this manner. 
It may be seen that if the switch handle is 
moved, inductance of that coil will be increased 
or decreased according to the way it is moved. 

companying sketch shows how the taps 
are brought from the primary wind- 
ing to the handle. 

* * * 

In using a vario -coupler, or loose 
coupler, with a variable condenser in 
shunt to the primary, how should this 
appear in a diagram? Does it look the 
same in every illustration? 

When using a vario -coupler, or loose 
coupler, where two windings are em- 
ployed-such as primary and secondary 
-the accompanying sketch will show 
how it is always illustrated. Here the 
secondary is in shunt to the primary 
winding, while the arrow shows that 
the coupler is variable to the principle 

When this diagram appears it means that the 
variable condenser le placed in shunt te the 
primary of the loose coupler or vareconpler. 
The arrow drawn through the primary and sec- 

ondary means that the colla are variable. 

of coupling. The secondary coil is 
usually arranged so that the magnetic 
field may occupy the same space as the 
field of the primary coil, or may be 
varied in position so that it occupies 
only a part, or none, of the same space. 
This is called the varying of the 
coupling between the coils. A is the 
aerial. B is the primary -coil tap. C 
is the primary coil. F is the secondary 
coil. H is the primary condenser in 
shunt. E is the coupling. D, ground. 

In summing up in regard to the 
diagrams published on this page, 
symbols are drawn the same in all 
circuits no matter where such cir- 
cuits are printed. I would advise 
every radio amateur or experimenter 
unfamiliar with such diagrams, or 
symbols, to study them carefully so 
that he may readily and easily un- 
derstand any hook-ups that may ap- 
pear in radio literature. 
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Latest Important News of Radio Garnered from the Iìdiograiìis World Over, and Reduced to Short Wave -Lengths 
for the Busy Reader. 

RADIO will be one of the most efficient means of capturing 
fugitive criminals, says Richard E. Enright, police com- 
missioner of New York City. Mr. Enright made this im- 

portant statement in an address before the conference of 
American and Foreign Police Chiefs last week. He added that 
in a year's time most of his department's out-of-town business 
will be carried on by radio. In a few years, the police of all 
parts of America will be in touch by radio, making it possible 
to co-operate in the apprehension of criminals on a scale here- 
tofore impossible. The days of the guilty are numbered. 

* * * 

An average of 2,500 radio messages a day are handled during 
each five-day trip across the Atlantic, by the radio operators 
of the Cunarder "Majestic." 

* * * 

Under the auspices of the Australian government another 
very large radio station is to be erected near Sydney, its cost 
to be more than $5,000,000 and its operation to be conducted 
by the Amalgamated Wireless, an organization springing from 
the Marconi Wireless Telegraph Company. 

* * * 

Sweden awarded the contract for equipping her new power- 
ful radio station, to be erected forty miles south of Gothen- 
burg, to the Radio Corporation of America in spite of a lower 
bid from the German Telefunken Company. The reason was 
that the American company offered better terms of payment. 

Quotations Received by Radio ! 

5 $1$ ts $4 
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IC. Nadel h Herbert Neva Service.) 
Radio in Wall Street is the very latest innovation for the radiophone. 
The above photograph shows the interior of a prominent Wall Street 
brokerage, using the radiophone to receive stock quotations and cnr- 

rent prices 

The amount of the equipment contract is $432,500, one-third 
cash and the balance from future receipts without interest 
charges. The total cost of the station will be about $1,300,000. 

* * * 
The first American singer to have his voice broadcast by 

European radio telephones is Charles Hubbard, a tenor born in 
Auburn, N. Y. He sent out several numbers from the Eiffel 
Tower station which has a wave length of 1,760 meters. 

* * * 

The Virgin Islands will install radio apparatus for broad- 
casting official information and entertainment, according to 
Adolph Sixto, delegate from St. Thomas. Recently he visited 
Washington officially, and called at the White House, where 
he told the reporters that, as a member of the Manufacturers' 
Commercial Association of the Islands, he was hoping to in- 
troduce radio broadcasting as soon as suitable equipment could 
be secured for sending and receiving. 

* * * 

Rear Admiral H. J. Zeigemeier, director of Naval Communi- 
cations, who has been designated to represent the Navy at the 
First Pan -Pacific Commercial Conference, at Honolulu, October 
25 to 31, will speak there on communication and transporta- 
tion, giving special attention to a survey of the present cable 
and radio activities. He will discuss the establishment of lower 
special rates, fixing responsibility and granting improved fa- 
cilities for the press. 

* * * 
New vacuum -tube transmitters are being installed on the 

submarines of the U. S. Navy. Tests on submarines have been 
very satisfactory, according to naval experts. The set makes 
use of equipment already in the hands of the Navy, with some 
additional material necessary to modernize it. Tests show 
daytime ranges of from 150 to 250 miles while a submarine 
was on the surface. It is claimed by experts that it is possible 
far the submarine to operate its radio while submerged. 

* * * 

WLAW, broadcasting station of the New York City Polies 
Department, although in operation less than two weeks! has 
been reported from points in New Jersey as coming in so 
strong and clear-cut that its modulation is a distinct improve- 
ment over other stations in the metropolitan district. 

* * * 
Three other cities besides New York are applying radio 

extensively to aid their police systems in suppressing aims. 
They are Denver, Col.; Dayton, Ohio; and Chicago. 

* * * 

When William Gibbs McAdoo, former Secretary of the 
Treasury, and a party of his friends, including George E. Hill, 
of Rigby, Idaho, electrical dealer, started down the Snake 
River on a fishing and hunting trip, recently, the raft on which 
they were carried was equipped with a Crosley Harko Senior 
and two-step amplifier, used in connection with a loud -speaker. 
Mr. McAdoo is an and nt radio fan, and has expressed a de- 
termination to take a receiving set with him everytime he 
enters territory in which there are no facilities of obtaining 
news. 

* * * 

Just over the crest of the Kaiser Range in the High Sierras, 
at an altitude of nearly 10,000 feet, the Southern California Edi- 
son Company is operating three continuous -wave radio stations 
at the highest altitude in which radio communication ever has 
been installed. Radio communication is being used by the com- 
pany for the direction of practically all the construction work 
under way by its tunnel workers, who are a part of an army 
of 4,500 employees engaged in the company's enormous water 
power electric development in the mountains of Northeastern 
Fresno County, on what is known as their Big Creek -San 
Joaquin River development program, which will bring into 
service 125,000 horsepower of new electric energy next year. 

* * * 

The Troy Polytechnic broadcasting station was made pos- 
sible through a large gift from Washington A. Roebling, the 
late Charles G. Roebling, and John A. Roebling, of the -John A. 
Roebling Sons' Company, Trenton, New Jersey, all graduates 
of the Institute and famous as the builders of the Brooklyn 
Bridge. The equipment was installed during the summer 
months under the supervision of the professors and instructors 
of the Department of Electrical Engineering, in the Russell 
Sage Laboratory, erected in 1906 with a part of the million - 
dollar gift from Mrs. Russell Sage in memory of her husband, 
who was one of the Trustees of the Institute. 
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After the Tornado Something Was Saved! 
Cartoon by L. B. Hinckley 

Radio Bug-"Whoops! neighbor. I claim Pm the original lucky guy. Look! It never touched my radio set!" 

Latest Important Radio News 
THE Federal Telegraph Company of Delaware 

le soon to be launched to take over the 
:13,000.000 contract with the Chinese govern- 

ment, recently secured by the Federal Telegraph 
Company of California. Owen D. Young, presi- 
dent of the General Electric Company, will be 
chairman of the board, and R. P. Schwerin, bead 
of the California corporation, will be president. 
The new company will be capitalied at $O,501068, 
divided into $3,540.000 preferred stock and $5,- 
OOO,OM common. Profits from the Chinese con- 
tract are estimated at $1,51111,0011, in addition to 
a percentage of the net earnings of the stations 
for a long term of years. 

Notice of a IO per cent. increase :n wages, ef- 
fective October 1, has been posted in all the larger 
copper mining camps in Arizona. Companies 
granting the increase include the Phelps Dodge 
Corporation, the Calumet & Arizona, Miami Cop- 
per, Inspiration, Old Dominion, New Cornelia, 
United Verde, Ray Consolidated and others. 
This increase is due very largely to the demand 
balag made by radio manufacturers for copper. 

A prominent radio manufacturer notifies us 
that, according to his estimate, over one hundred 
million dollars' worth of radio apparatus will be 
sold this winter. 

United States Government experts report that 
high frequency waves from radio broadcasting 
stations have caused vegetation to take m a 

larger growth and reach maturity sooner than 
under ordinary conditions. 

Lee de Forest, the eminent radlotrician, arrived 
from Europe on the "Berengaria," but week. 
He brought with him his latest radio invention, 
the phonofilm, by which be will reproduce speech 
in moving pictures. 

Radio has been utilized to intercept rum run- 
ners on the high seas. According to the 'Times," 
New York, a ship ostensibly bound from New 
York for Greece was halted by the authorities 
after radio bad notified them of her position and 
cargo. 

The aerial for the new broadcasting station 
on the Municipal Building, New York, L in 
place. 

American radio exports during July totaled 
235,475 pounds of apparatus, valued at $355,tít 
which shows that some American exporters are 
taking advantage of trade opportunities. 

Radio Success in Bahamas 
About a year ago, the Bahaman Govern- 

ment purchased three radio transmitting 
sets from the United States Shipping Board 
and put them in operation with such suc- 
cessful results that three more sets have 
been purchased for inter -island communica- 
tion. The equipment is of the I -kw spark 
type such as is used on Shipping Board ves- 
sels. It gives excellent communication be- 
tween the islands of the group. 

13 More Broadcasters 
THIRTEEN limited commercial broad- 

casting stations were licensed by the 
Department of Commerce during the week 
ending September 16, ..s follows: 

WLAN-Putnam Hardware Co., Houl- 
ton, Mo. 

WMAF--Round Hills Radio Corp., Dart - 
month. Mass. 

KFCD-Salom Electric Co., Salom, Ore- 
gon. 

WEAN-Shepard Co., Providence, R. L 
WNAC-Shepard Stores. Boston. Mass. 
WLAQ-A. E. Shilling. Kalamazoo, Mich. 
WOAI-Southern Equipment Co., San 

Antonio. Tex. 
WLAK-Vermont Farm Machine Co., 

Bellows Falls, Vt. 
WLAT-Charles G. Bosch Co., Burling- 

ton, Iowa. 
WLAP-W. V. Jordon, Louisville, Ky. 
WLAR-Mickel Music Co., Marshall- 

town, Iowa. 
WMAC-F. Edward Page, Fernwood, 

Cazonovia, N. Y. 
WGAX-Radin Electric Co., Washington 

Court House, Ohio. 

Don't Miss This! 
(Radio World, Vol. 1, No. 2, dated 

October 7, will contain a complete list, 
alphabetically arranged, of every broad. 
casting station in this country up to the 
day of going to press. Be sure to get a 
copy of Radio World, containing this 
list, as you will need it during the fall 
and winter months.) 
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Radio and the Woman Crystal D Teetor 

66 it if Y Dear Crystal," writes a girlhood friend who has 
just married, "we-that is, John and I-have de- 
cided to live in the country. Of course, he had to 

give in to my whim to have my home where I want it. He 
dearly loves the big town, I know, and has terrible hankering 
for his club and all that sort of thing; but I do cherish a little 
home in the suburbs and all that goes with it. It does seem 
so cuddly and dear-and he will have to be home every night. 
But I could not let my selfishness run away with everything, 
and John finally capitulated provided I would let him install 
a radio set. He says it will be a nice thing which to enter- 
tain the neighbors. Now, what is a radio set?" 

Poor misguided thing. I won't betray her by even mention- 
ing her first name; but to imagine that there is even a woman 
in all this world who does not know what a radio set is 1 It 
seems absolutely preposterous. What, my RADIO WORLD read- 
ers, do you think I did by way of reply to such a letter- 
even if it was from an old and very dear friend? Well, I 
had the impertinence to tell her that if she would buy a copy 
of this issue of RADIO WORLD, she would find her answer 
in my department. It just took her off her feet, and she 
phoned me hoping that I wouldn't write anything to make 
John angry. 

My Dear Mrs. Newlywed-and all others who may be in 
your state of ignorance-a radio set is just about the one 
thing that will make your home, especially if it be in the 
country a perfect haven of joy. Friend Husband and I are 
commuters-that is, we belong to the vast army of the Ameri- 
can citizenry who live a suburban life and come to the city 
just every so often for our pleasure; but we do notice that 
whenever we invite any of our big -town friends to visit us, 
their faces beam with more than customary satisfaction. We 
were among the first to take up radio. It seemed a heap of 
trouble and looked like a terrible expense; but we have been 
more than repaid; in fact, we said, the other night, after list- 
ening to one of the most wonderful concerts that I ever heard -the music coming in clear and distinct and absolutely with- 
out a blemish-that we would not be without our set for more 
than a thousand times what it has cost us. And the expense 
hasn't been so very much at that. 

To tell the gospel truth, I would rather have a radio set 
than a motor -car any day in the week. It affords more keen 
and honest enjoyment-and it is such an unselfish pleasure! 
The satisfaction that one gets in entertaining one's friends-and 
in a manner so absolutely original and fascinating! Why, the 
other night, we actually heard an entire play-"The Wolf," 
by Eugene Walter-broadcast from Schenectady. The man- 
ner in which it was explained and the clearness in which the 
lines were spoken and the action brought out, made it a fea- 
ture of more than ordinary interest. Some of my friends tell 
me that I am too much of an enthusiast-that I let my happi- 
ness run away with me-but I just want to tell you that if 
the drama can be broadcast so entertainingly as this play, very 
few trips to New York will F. H. and I make to take in the theatre. 

* * * 
But speaking of the city, I did notice the last time I was on The Avenue-as all good New Yorkers term their famous Fifth Avenue-that several of the better -class tea shops were equipped with radio sets. And I was told that with the new arrangement regarding broadcasting it is very easy to tune 

in whenever anything particularly interesting is on the ether. In this way, one need not listen to everything that is being broadcast. For instance, there is nothing particularly inter- esting in a lot of women sitting around tea tables hearing the latest market quotations or the weather reports; but if a good concert or some vocal music or health talks are in the air, why it is an easy matter to tune in and catch them. 

And I do feel that the broadcasters would do well to broaden their programs for the women, particularly during the day- time. So much is being done for the farmer-and we all recognize his great and important place in the course of events-but we women should not be overlooked. I would suggest more easy -to -make recipes. Every woman is inter- ested in her kitchen whether she has one or not. I think, too, that practical advice on washing fine lingerie would not be amiss; for few women, to -day, will trust that part of their wardrobe to the laundry. Domestic science is good in small 

doses, particularly if it is practical. Rich or poor, we women 
are all alike so far as our households are concerned. We want 
to be told how to keep them in order. 

And just now, I wish some clever bugologist would radio to 
me how to get rid of cockroaches I 

* e * 

I have received several letters during the past week from 
mothers who want to know if they can really count on radio 
to keep their babies quiet. Now I am not so foolish as to 
say that you can clamp a pair of headphones on a baby's 
cranium and let the wave lengths do the rest. Many mothers 
have that idea. Imagine the poor child if an unruly bit of 
static should jar it. Then, too, baby isn't going to be very 
much enthused or its teething be made less painless by list- 
ening to the latest market reports or a sermon. Children are 
uncertain beings and they must cry and be uneasy during a 

(C. Central News scales) 
'I did notice that several of the better -class tea drops were equipped 

with radio seta." 

goodly part of their young lives. They wouldn't be normal if 
they didn't. But I do say that many a mother is going to 
find in radio a very pleasant form of recreation for her little 
ones. I know that several of my neighbors do not hesitate to 
leave their babies with me when they want to go to town for 
a shopping spree-and that these little ones have been sort of 
quiet and pleased whenever my radio set has been tuned in- 
and it generally is. 

Friend Husband told me the other day that he read in 
"Apartments To Let, Furnished," of one th; e. gave "-adio" as 
a modern convenience. That shows what we are coming to. 
The day is not far distant when every woman who is renting 
an apartment will examine the radio set as closely as she ex- 
amines the kitchen. 

Mrs. Hattie Kolb, of Chicago, writes me that she is study- ing the science of radio in the hope of taking a position as radio instructress in one of the Chicago public schools. She says that, in her city, radio will soon be a part of the public - school courses. Teachers will be wanted and she will be a pioneer in the field. 
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WBAY to Serve a Commercial Purpose 
with Radio Toll Station 

By Golda M. Goldman 

Photo by Dlorris Rosenfeld, New York. 

The American Telephone sad Telegraph Company's Building, Walker Street, New York City, 
the home of WBAY. The building is 350 feet high, and the antenna is 100 feet above the roof. 

THE commercial uses to which 
the radiophone is being put are 
far removed from the knowl- 

edge of the amateur. Only he who 
possesses a set beyond the average is 
in touch with the manifold ways in 
which the radio is serving the business 
world. And now comes the latest de- 
velopment in the commercialization of 
this power. The American Telephone 

and Telegraph Company is presenting 
New York City with a radio toll -sta- 
tion, known by the call number, 
WBAY. 

While mechanically inclined radioists 
for years have been contriving receiv- 
ing sets and snatching messages in code 
out of the air, it is really only within 
the year that the perfecting and popu- 
larizing of radio broadcasting has 

swept the country with a wave of in- 
terest. Broadcasting stations ap- 
peared almost simultaneously in 
many of the principal cities, and 
every dealer whose business was in 
need of expansion or new blood im- 
mediately stocked in radio accesso- 
ries and did a thriving business. 
The result, as all fans know, was that 
Herbert R. Hoover, Secretary of Com- 
merce, found it necessary to call a 
conference of radio experts who made 
recommendations of proper wave- 
lengths to be used for various purposes, 
so that, today, most stations are work- 
ing on a 360 wave -length. This 
necessitates a schedule to which all 
broadcasting stations in one vicinity 
must adhere, only one operating at a 
time, and so avoiding confusion. 

When it became evident that the pub- 
lic had become even more interested 
listening -in than in reading anything 
except the radio page in the papers, big 
business men began to consider it as 
a tremendous possibility for advertis- 
ing, and the American Telephone and 
Telegraph Company could have in- 
stalled over one hundred broadcasting 
stations in New York's business sec- 
tion alone. The difficulty was that 
these merchants knew nothing of con- 
flicting wave -lengths, of government 
regulations, or of the fact that, after 
installing a station at tremendous cost, 
they would be able to use it only a few 
minutes each week. Therefore, as one 
of the officials put it, "It would have 
been like taking money from a baby," 
these stations were never built. In- 
stead, The American Telephone and 
Telegraph Company decided to ex- 
tend its own "leased facilities" busi- 
ness, by which private wires for 
banks, newspapers, etc., are ar- 
ranged, and so built one of the finest 
stations now operating, which it 
plans to rent to advertisers for a 
quarter or a half hour at a time, 
much as they might pay for a telephone 
call. 

The public has, however, been edu- 
cated up to a high standard of broad- 
casted material, and there is no inten- 
tion of lowering these standards 
through the manner of presenting the 
advertised commodity. John Doe, real 
estate broker, is not expected to an- 
nounce merely that there will be a 
sale of particularly fine lots on the 
following day, with details concerning 
their desirability. The number of 
fans who would listen for any length 
of time to any crudities of the sort 
would be decidedly limited. Instead 
it is intended that all matter shall be 
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(Continued from preceding page.) 
presented in artistic form, through 
speeches on allied subjects, the adver- 
tising to be subtle and indirect. A 
life -insurance company, for instance, 
rather than send out a stereotyped list 
of benefits to be derived from a policy, 
will send one of its skilled physicians 
to give a health talk. It will mean 
merely this: At present the purpose 
behind most broadcasting is to enter- 
tain the unseen audience to such an ex- 
tent that it will buy new improvements 
for its outfit, and stimulate friends to 
buy, which is of course advertising 
in itself. So are the present programs 
advertisements for the artists and 
lecturers, which in no wise detracts 
from the value of the donated services. 
Primarily the present stations em- 
phasize entertainment, with the adver- 
tising incidental, while WBAY will 
only use the entertainment as a means 
for much valuable advertising. 

At present the operation of this plan 
is held up by the limited number of 
wave -lengths legally permitted, and the 
schedule of hours in operation. Re- 
lief is expected from two bills now in 
Congress requesting broader powers 
for the Department of Commerce, and 
through the department an increase in 
the number of wave -lengths available. 
As most amateur sets will cover quite 
a wide band of lengths, it would then 
be possible for more than one station 
to operate at the same time. With the 
press of business before Congress, it 
may be months before this new de- 
parture will be inaugurated. Mean- 
while, WBAY sends out the afternoon 
and Thursday evening programs which 
it started on August 3., and continues 
to experiment with and perfect its ap- 
paratus. 

There are many, features of this ap- 
paratus in the new station which are 
of note. In the first place, the studio 
itself has been so skillfully built and 
arranged that it is echoless. Felt 
padding on the walls and parts of the 
ceiling assists in giving to all voices the 
effect of a clearer enunciation. A 
second advance in technical apparatus 
is to be found in the microphone, or 
transmitter, which like all the rest of 
the electrical equipment was designed 
and manufactured by the Western 
Electric Company. It is so perfected 
that it is no longer necessary for the 
speaker or singer to limit his move- 
ments to such positions as will bring 
him close to the transmitter. This 
gives him the opportunity to exercise 
all the freedom of action which is so 
essential a part of a finished entertain- 
ment. 

A photograph of the interior of the 
operating room of WBAY, with a 
complete description of all the im- 
portant parts of the apparatus, by 
our technical editor, will be found 
on the front cover of this issue. 

Two of the World's Greatest 
Radio Towers 

(C. Underwood & Underwood, New York) 
The famous station at Arlington, Va. The towers are 450 fet high. 

(C. International News Reel Photo) 
Center of Germany's radio: The new powerful station at Oranienburgarstrasse 
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Answers to Readers 

Antenna 

S 

r 

Amplifying 
Transformer, 
G - 

6V 

Ground 20V. 

Grid Leak 

Grid Condenser 

R 

20V 

Schematic diagram requested by Mr. William Lay, St. Louie. 

LEASE publish a hook-up showing the 
necessary connections when using o 
vario -coupler and one stage of ampli- 

fication of the straight amplifying -type re- 
ceiving set.-William Lang, St. Louis. 

The accompanying diagram shows the 
proper hook-up for the straight -type ampli- 
fying receiver. It will be noticed that the 
grid condenser and leak are inserted in the 
grid of the amplifying tube, however, we 
suggest that it be placed in the grid circuit 
of the detector tube for better results. 
Sometimes it is more of an experiment; 
therefore, we advise the experimenter to try 
out the grid condenser in the tube of the 
detector circuit. 

* * s 

Do the radio -frequency amplifiers increase 
the range of a set. Do loop aerials work 
best with such amplifiersf-Albert Murphy, 
Rosedale, L. I. 

Radio -frequency transformers are made 
to increase the range of a receiving set. 
They are placed prior to the detector tube 
and amplify the original frequency -wave be- 
fore it reaches the detector. Loop aerials 
are used almost exclusively in order that 
most of the unwanted noises may be elim- 
inated. The loop aerial also has the func- 
tion of giving directional effect upon the 
signals desired. 

* s s 
Where can I buy plans to build the 

superregenerator receiving -set invented by 
Major Edwin H. Armstrong! I have a 
regenerative set and am getting good re- 
sults. I would be gratified if I could see 
a description of the circuit and how it is 
assembled.-S. A., Masters, Lakeland. Fla 

A full description of the Armstrong 
superregenerative set was published in 
RADIO WORLD No. 25, dated September 16, 
in an article entitled "How to Make a 
Two -Tube Superregenerator," by Frederick 
J. Rumford. 

a a s 
1 have a short-wave regenerative set 

which I made, as described in RADIO WORLD, 
No. 22. dated August 26. with jacks in each 
stage. The detector works fine. but when I 
plug in on the second step. signals are not 
so loud as the detector. What is the trou- 

blef I am using Thordason transformer.- 
John Kelly, Camden, N. J. 

Test each tube out separately. In some 
cases, amateurs connect up incorrectly the 
secondary of the audio -frequency trans- 
formers. Make a good check-up of this and 
experiment awhile until you locate the 
trouble. Test out each and every part as 
you go along, from tube to tube. See that 
the proper plate -voltages are had, as well 
as the correct wiring to the tubes and jacks. 

s t s 
Will you publish a hook-up for a regen- 

erative receiver employing honeycomb coils, 
43 -plate variable condenser and a variable 
condenser!' Does it mutter which binding 
post you take the lead from in a honeycomb 
coilf-William J. Kelly, Rockaway Beach, 
N. Y. 

G P 

Schematic diagram requested by Mr. William J. 
Kelly, Rockaway Beach, N. Y, 

The accompanying is a diagram of the 
so-called regenerative receiver. This is the 
honeycomb type. In the above hook-up. it is 
very easy to discern where the honeycombs 
are placed. V C is a variable condenser of 
43 plates. P is the primary. S is the sec- 
ondary and T the tickler. The rest of the 
circuit is self-explanatory. Either binding 
post may be connected from the honeycomb 
to such connections as needed. 

s a s 
What do you consider the best hook-up 

for a crystal self My set consists of a two - 

slide tuning coil, one detector, one conden- 
ser and a set of 3000 -ohm phones. 1 have 
seen and tried various hookups, but none 
seem to work. Norman Blankenship, Cush- 
ing. Okla. 

RADIO WORLD No. 11, dated June 10, in 
"How to Construct One- and Two -Slide 
Tuners." by George W. May, covers your 
query fully. 

s s s 

What is the rated voltage for the V -T-1 
tubesf-RADIO reader. 

As the writer has had years of experience 
with these tubes, he considers it most essen- 
tial that you secure a 6 -volt battery. In all 
cases, the tube will draw approximately 
from 5 to 6 volts. As amperage is the big 
factor. these tubes are limited to about 125 
amperes and. in all cases, Should not be 
allowed to go beyond this rating u it may 
mean the burning out of the tube. It will 
be found that the tube will work best when 
kept at a cherry -red glow. 

ss: 
Is there o circuit I could use in which I 

could have both a tuned circuit and an un- 
tuned circuit! If possible I would like ta 
see a hook-up of such a circuit. James 
Brandon, Boston. 

DP. D.T. Sw1Tc w 

Schematic diagram requested by Mr. Jamas 
Broaden, Boston. 

There is such a circuit. We have had 
one drawn, and it is published herewith for 
your convenience. A double -throw, double - 
blade switch is used w hick enables the 
operator to switch from the untuned circuit 
to the tuned circuit. It may be said that 
these principles are used in the Navy type 
receiver, used both on battleships and in 
land stations. The idea is to keep the 
switch placed in-on the untuned cricuit- 
which has a coil about the primary wind- 
ing. This makes it possible to allow signals 
of a broad interfering -wave possible. If 
the operator wishes to eliminate interfer- 
ence in order to read some distant station 
he will then throw the switch over to the 
tuned circuit and start tuning in the desired 
station. This will make a valuable circuit 
for such work, especially where a close 
watch is to be kept on everything that is 
transmitted. 

Radio Club Starts School 
ARADIO 

school four nights a week 
will be conducted this fall by the 

Hudson City Radio Club, of Jersey City. 
Code will be the first thing taught be- 
cause, says the secretary, "a lot of people 
don't know what they are missing. Don't 
holler about the ham with his spark and 
write to the radio inspector when it is 
some ship on WNY or NAH or some 

The Hudson City Radio Club was organized in April, 1920, and incorpor- 
ated in August, 1921, with thirty-six 
members. It aims to have at least 136 
during the coming year. Anyone inter- 
ested should write to H. A. Bremer, No. 
89-91 Franklin street, Jersey City, N. J. 
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Civil Service Examination 
for Junior Radio Engineer 

For Men and Women-Opens October IO, 1922 

THE United States Civil Service Com- 
mission announces an open compe- 

titive examination for junior radio 
engineer on October 4, 1922, at which ex- 
amination is requested in applications 
received in time to mail examination 
papers. Vacancies in the Signal Service 
at Large, Camp Alfred Vail. IV J.; r va- 
cancy in the position of radio laboratory 
assistant, Fairfield Air Intermediate De- 
pot, Fairfield, Ohio, and vacancies in po- 
sitions requiring similar qualifications at 
Washington, D. C., or elsewhere in the 
United States, at $1200 to $2,000 a year, 
N higher or lower salaries, will be filled 
"rom this examination unless it is found 
o the interest of the service to fill any 
acancy by reinstatement, transfer, or 
romotion. 
As the Commission has had consider - 

Ye difficulty in securing sufficient elig- 
Ies for this position, qualified persona 

urged to eater this examination. 
Range in salary.-The entrance salary 
thin the range stated will depend upon 

e qualifications of the appointee as 
)wn in the examination and the duty 
which assigned. 
fous.-Appointees whose services are 
isfactory may be allowed the increase 
nted by Congress of $20 a month. 
ertification.-In filling vacancies in po- 
rno with headquarters outside of 
shington, D. C., certification will be 
e of the highest eligibles examined 
est the vicinity of the place at which 
appointee will be employed except 
upon the request of the department 
fication will be made of the highest 
ilea on the register for the entire 
:ry who have expressed willingness 
cept appointment where the vacancy 

maship and sex.-All citizens of the 
d States who meet the require- 
, both men and women, may enter 
examination; appointing officers, 
er, have the legal right to specify 
R desired in requesting certification 
ibles. 
,s.-The duties of the appointee 

to assist in the development. de - 
id construction of practical and 
radio apparatus, and other related 

eta and weights.-Competitors will 
l on the following subjects, which 
e the relative weights indicated: 

Subjects. Weights 
eral physics. 20 
hematics through calculus 25 
-tical questions on radio 
gineering 30 
-ation, training, and ex- 
-ience 25 

aI 100 
ula.-Competitors should pro - 
selves with a slide rule; in case 
allowed it will be so stated in 
nation sheet. 
eery ragsairement.-The appli- 
show that he has been gradu- 
a degree from a college or of recognized standing with 

etion of at least 118 credit 
:fiat he is a senior student in 
:titution and furnish proof of luation within three nunths 
ate of the examination. The 
ust show that his undergradu- 
%eluded a course in electrical 

engineering, and also the usual college 
course in general physics, general t:hem- 
istry, and mathematics through calculus. 
Special credit will be given for experi- 
ence in a scientific, industrial, or technical 
laboratory. 

Statement of college coarse -The ap- 
plicant must submit a statement of 
courses taken at college signed by the 
proper authority of the college or univer- 
sity attended, and give á detailed record 
of his technical experience and have the 
vouchers filled out by men professionally 
qualified to vouch for his ability, fitness, 
and personality. 

Age.-Applicants must not have reached 
their fifty-fifth birthday on the date of 
examination. This age limit does not ap- 
ply to persons entitled to preference 
because of military and naval service. 

Retirement --Classified employees who 
reached the retirement age and have 
served fifteen years are entitled to re- 
tirement with an annuity. The retirement 
age for railway mail clerks is 62 years; 
for mechanics and post -office clerks and 
carriers, 65 years, and for others 70 years. 
A deduction of 2% per cent. is made from 
the monthly salary to provide for this 
annuity, which will be returned to per- 
sons leaving the service before reeire- 
ment with 4 per cent. i.tterest compounded 
annually. 

Photographs.-Applicants must submit 
to the examiner on the day of the ex- 
amination their photographs taken w:thin 
two years, securely pasted in the space 
provided on the admission cards sent 
them after their applications are filed. 
Proofs or group photographs will not be 
accepted. Photographs will not be re- 
turned to applicants. 

Residence and don cale.-Applicants 
may be examined at any place at which 
this examination is held regardless of 
their place of residence; but only those 
who have been actually domiciled in the 
State or Territory in which they reside 
for at least one year previous to the ex- 
amination, and who have the county offi- 
cer's certificate in the application form 
executed. may become eligible for perma- 
nent appointment to the apportioned 
service in Washington. D. C. 

Applications. - Applicants should at 
once apply for Form 1312, stating the title 
of the examination desired, to the Civil 
Service Commission, Washington. D. C., 
or to the Secretary of the United States 
Civil Service Board at any place listed 
hereon. Applications should be properly 
executed, excluding the medical certifi- 
cate, and must be filed with the Com- 
mission at Washington in time to arrange 
for the examination of the applicant. 

The exact title of the examination. as 
given at the heed of this announcement, 
should be stated in the application form. 

Preference. - Applicants entitled to 
preference should attach so the application: 
their original discharge, or a photostat 
or certified copy thereof, or their official 
record of service, which will be returned. 

There Is Hope! 
Since large corporations find it profit- 

able to provide entertainment by means 
of radio for their employees in isolated 
places, this may also be the solution of 
keeping the hired girl back on the farm. 

THOUSANDS of families 
have only "gone in for 

wireless" after hearing dem- 
onstrations of Magnavox Radio 
-the Reproducer Supreme. 

It is the Magnavox Radio which 
gives every receiving set its great- 
est enjoyment and use-doing away 
with the restrictions and limitations 
of the individual hrodset. The re- 
ceiving set only bring: the message, 
while Magnavox Radio tells it 
clearly and in full volume to all 
within reach of its voice. 

In perfection of mechanism, quality 
of manufacture and satisfaction in 
actual service, Magnavox Radio has 
absolutely no competition. 

R-3 Magnas o x 
Radio with 14 -in 
horn (here i"us. 
traced), is i teal 
for use in hordes. 
offices, etc. Re- 
quires one amere 
field current !-oin 
your filament ` at- 
tery. Price $45.00 

1.: .,t ̀ .u2 

R-2 Magnavox Radio with 18 -inch 
horn for those who wish the utmost 
in amplifying power; for large au- 
diences, dance halls, etc. Price *15.00 

3 -stage 

Model "C" Magnavox Power Am- 
plifier insures getting the largest 
possible power input for your Mag- 
navox Radio. 

AC -i -C. 2-st.n - - sum 
AC -3-C, 3-3We - - suss 

Our interesting new booklet In 
3 coiors) wen( on request) 

THE MAGNAVOX COMPANY 
Horne Office and Factory- Oakland, CaL 
New York Off Ito: s» Seventh Avenue 
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Radio Patents 
Invention Will Locate Distant 

Transmitting Stations 
No. 1,427,833. Patented September 5, 1922 

Patentee: Frederick S. McCullough, 
Cleveland, O. 

`FHE invention on which Mr. McCul- 
lough has received letters patent, is 

important to radiotelegraphy-first, be- 
cause it will determine the direction of 
distant transmitting stations; secondly, 
because it will detect incoming electro- 
magnetic waves. In the radio directional - 
systems hitherto used, there have been 
employed large antennae arranged in cer- 
tain shapes and directions, and also loops 
or coils of wire, these coils generally 
having a number of turns wound on a 
square frame with the sides several feet, 

f-_ aTiF :d p J ë - ` Ì'tA'Ì,4>jif:'i'ilil. 

.--11 I"I"I"l'll Il;li i i i iii,iai 

ñ 11'I lII" 1:1'P'í19 j_i_nnñitipi t 

g) 

!ir 6. 

Three schematic diagrams showing modifica- 
tions of Mr. McCullough's system. Figure 
»bows the fiat spiral coil enclosed in an evacu- 

ated tube. 

or several yards, in length. While direc- 
tional loops of such size may answer for 
permanent land -stations, it can be readily 
seen that there are grave objections to 
them for portable stations such as those 
on a small boat, and more particularly 
on aircraft. For the latter, it is essential 
to have the apparatus in as compact form 
as possible, and by his system, Mr. Mc- 
Cullough provides means of small size 
which will satisfactorily determine the 
direction of transmitting radio stations. 
Together with his direction finding, he 
provides for the detection of the incom- 
ing electrical oscillations. 

* * 

Low -Antenna Signaling 
No. 1,424,365. Patented August 1, 1922. 

Patentees: Edward H. Loftin, Wash- 
ington, D. C., and Henry H. Lyon, 

Hyattsville, Md. 
THIS invention relates to radio antenna 

systems and, more particularly, to sta- 
tions employing low horizontal antenna 
or lineal collectors. In a copending ap- 
plication Serial No. 371,557,. filed April 5, 
1920, the inventors pointed out the ne- 
cessity for selecting an optimum length 

M .r 

System of antenna 
ter receiving ssv- 
eral stations at epee. 

antenna for tuning to obtain the best 
results on given wave -lengths. The pur- 
pose of the present invention is the de- 
vising of a system of antenna for a 
radio station whereby advantage may be 
taken with facility and efficiency, of the 
antenna for general communication with 
a number of stations employing various 
wave lengths and having various direc- 
tions. 

Electrical Connection to 
Prevent Shock 

No. 1,422,424. Patented, July 11, 1922. 
Patentees Charles D. Filkins, 

Schenectady, N. Y. 
THE object of Mr. Filkins's invention is 

to provide a reliable means for provid- 
ing an electrical connection to a movable 
element in an electrical device which will 
allow any desired freedom of movement of 

e 

By this device, Mr. 
Milting intends to 
provide a method 
of making the con- 
nections to the 
movable col of a 
variometer which 
will overcome com- 
mon disadvantage. 

the movable element without interfering 
with the flow of current. 

In the construction of variable -coupling - 
devices, or variometers, for use in radio cir- 

fixed coil and a movable coil which is 
adapted to rotate with respect to the fixed 
coil in such a way that the coupling be- 
tween the two coils may be varied by rotat- 
ing the movable coil between a position 
where its plane is parallel with that of the 
fixed coil and a position where its plane is 
at right angles to that of the fixed coil. It 
has been customary in such devices to make 
electrical connections to the movable coil 
by means of flexible leads brought from the 
terminals of the movable coil to fixed term- 
inals located at some convenient place on the 
apparatus. This method has the disadvan- 
tage that it is not possible to rotate the mov- 
able coil continuously in one direction, and 
since the leads are usually located out of 
sight of the operator there is the danger 
that the operator will attempt to rotate the 
coil too far in one direction and break the 
leads. The leads are, also, apt to be broken 
by the continual bending which is incident 
to the normal operation of the device. 

By his invention, Mr. Filkins hopes to 
provide a method of making the connections 
to the movable coil of a variometer which 
will overcome the above -mentioned disad- 
vantages; also, to provide a means for 
holding the movable coil in a desired posi- 
tion and prevent it from moving when the 
apparatus is subjected to vibrations. 

To Regulate the Flow of 
Electric Currents 

No. 1,426,495. Patented August S, 11122. 
Patentee. Ernest G. Danielson, 

San Francisco, CaL 

VARIABLE resistance is the subject of 
Mr. Danielson's invention. Primarily 

it relates to a composition of matter, use- 
ful for providing an electric resistance 
device, and more particularly to a vari- 
able resistance which may be used in a 
potentiometer. 

An object of the invention is to provide 
a variable resistance device of the poten- 

4 - 

Figure 1 is an elevation of Mr. Dacdelao es 
invention mounted on a panel. 

Figure 2 is a cross section taken on the 
line 2-2, Figure I. 

tiometer type in which a metal to metal 
electrical contact is made between the 
contact arm and the variable resistance 
element; to provide a new and useful 
composition of matter; to provide an in- 
expensive and reliable resistance element; 
to provide a simple and inexpensive 
variable resistance device so construrtpd 
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Forsaken! 

Cartoon by L. B. Hinckley. 

Army Radio Nights 
>LI -OWING the success of the first 
army night broadcasting entertainment 
n the big station of the Westinghouse 
hpany, at Newark, :wetly, all Army 
Js commanders have been instructed by 
Nat Department to cooperate with local 
dcasting stations in entertaining the fans 
especially in establishing regular month- 
rmy nights. 
rjor-General H. C. Hale, of the Second 
s Area, New York, who put on the first 

radio entertainment which made such 
that local fans demanded more, has 
arrangements for a monthly program. 

e nine corps commanders who cannot 
their own show on army radio sta - 

Continued from preceding page) 
or the same adjustment of the con - 
the value of the resistance thus 

-I cannot be interfered with by such 
1 as variable contact resistances or 
contacts. Heretofore, variable re - 
:e devices of this nature have corn- 

a strip of pressed or molded 
te over which a carbon button, car- 
. the contact arm, is movable. The 
nce of the contact between the 
and the strip is variable, due to 

e conditions of pressure, surface 
pn of the strip and other causes, so 
ir any given adjustment of the 

button, different resistances are 
1 at different times. In the 

resistance of Mr. Danielson's 
n. the contact between the vari- 
sistance and the contact arm is 

metal, so that the contact resis- 
nains constant. 

tions, will cooperate with local stations, fur- 
nishing band and vocal music, speeches on 
military science and training, or other forms 
of entertaining or instructive programs. 
Very soon now, each of the corps areas 
throughout the country will have a new 
source of radio shows. 
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CRYSTAL SET $4 
"THE LITTLE WONDER" 
MA UNMOUNTED 

Wonder in name and wonder in per- 
formance. Cannot be equalled for the 
price. Catches distinctly everything rith- 
m 25 miles. 

Send for FREE catalog, describing err 
"Little Wonder" eel and listing radio sup- 
plies. 

Re d1-0-Plate Pends. All elms cut to order. 

HOLLOWAY 
ELECTRIC SUPPLY CO. 

1311 Third Amener New Tort CRP 

Subscribe for Radio World/ $6.00 a 
year. $3.00 six months, $130 three months. 
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Conform to Navy Specifications 
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Advertising Rates, Display, $5.00 per inch, $150.00 per page 

Radio Merchandising 
Classified Quick -Action Advertising, 5 cents per word 

Telephone Bryant 4796 

Radio Goods that Stand the Test 
Mssssleatnrsrs, send a sample of your goods to our Technical Miter. Fred. Charles Wart. MM 

Phuassat Street.. Queens, Laing Wand. N. Y. It will be carefully tented and returned. i! your geode 

satisfy sur sports. RADIO WORLD'S endorsement will be published in our merekonise departmsat 
without charge er obligation of any kind au your part. This is a free service on the part .l RADIO 

WORLD..aWng far as saps whataosysr as the part el the maaubacturer, rapt the seaiag of 

a sample el his goods. 

Super -Sensitive Radiotelephone 
Head Set 

Manufactured by the Teleradio Enggitneer- 
ing Corp., 490 Broome Street, New 

York City. 
A RADIOTELEPHONE bend set worth test- 

ing. It was tested out In vitrions circuits 
from 2110 meter. to 20.00 meters. When con- 
nected in on short wave -lengths, especially 
in copying C -W stations and spark stations, 
In which very good results were obtained, 
eliminating the hissing noise sometimes ex- 
perienced in other phones. in copying long- 
distance transoceanic messages, these phones 
responded very welL The phones used wore 
of the type C make. They are of solid con- 
struction and neat appearance. made adjust- 
able to fit the head. The resistance of these 
phones was found to be 2.000 ohms. 

Na -Aid V -T Tube Socket 
Manufactured by Alden -Napier Co., 52 Wil- 

low Street, Springfield, Mass. 

AVACUUM 
-TUBE socket of genuine conden- 

site. The best port of this I)e Luxe sock- 
et as it is called, is the patent clip. This 
clip makes a positive connection to the prongs 
of the vacuum tube, under all conditions. 
There 1s a wiping action across the bottom, 
and as the tube slips into pince tole contact 
Is made at the side. The operator using these 
sockets in his set may be sure that he is free 
from the open -circuit troubles In this part of 
his nppnratns. As this contact le alotlees and 
made of genuine comic:mite. It is practically 
unbreakable. it serves equally well for 5 - 
watt power tubes, as there is ample spacing 
between the contact strip and the bottom of 
the base. 

Na -Aid Small V -T Tube 
Socket 

Manufactured by Alden -Napier Co., 52 Wil- 
low Street, Springfield, Mass. 

A VACUUM -TUBE socket which requires 
sa very little room on a panel when space 
is limited for mounting sockets. This tube 
socket le molded of genuine condettsite and 
holds the tandnrd mode tube. it to neatly 
constructed. Spring contacts are provided to 
make quick connection with the different 
prongs of the tube. This tube socket le not 
affected by the heat of the tithes or the heat 
of the soldering iron when soldering connec- 
tions. 

Na -Aid Condensite Dial 
Manufactured by Alden -Napier Co., 52 Wil- 

low Street. Springfield. Mass. 
A DIAL of genuine condensate which will 
sa not warp. it allows the dial to run tree. 
It le one of the 3 -Inch dials nn which the 
fingers may he placed on the knob without 
covering the numbers on the bevel edge. it 
is unique In design. With its eliminntion of 
excess material, it reduces the absorption 
losses considerably. 

"P -T" Ultra -Sensitive Crystal 
Detector Contact Wire 

Manufactured by "P -T" Crystal Contact 
Co.. Box 164, Boston. Mass. 

Ali nil who have wne"ed with eevstnl de- 
tectors are aware, the greet disadvantage 

a solid rectifier presents le the difficulty of 

maintaining it in sensitive adjustment. A "P- 
T" Ultra -Sensitive Contact gave tine results, 
using a light -contact mineral. When used with 
an ordinary good specimen of crystal it was 
extremely stable in operation. 

Be sure to keep the crystal tree from dust 
or moisture. Never touch it with the bare 
fingers, as the natural oil of the skin greatly 
reduces its sensitivity. If necessary, clean the 
crystal with soap and water or alcohol, using 
an old tooth brush. 

To secure the beet results with the "P -T" 
contact, use a very short piece of this delicate 
wire, preferably less than half an inch. Do 
not coil it. but press firmlyon the mineral at 
right angles, adjusting or best sensitivity 
and stability; a little practice will enable you 
to secure both. Use the test buzzer if avail- 
able as it is of great value. The "P -T" Ultra - 
Sensitive Contact is Ideal for use in pocket. 
large portable sets, or in any type crystal -set 
manufactured. 

Bakelite Socket for Vacuum 
Tubes 

Manufactured by I. R. Nelson Co., New- 
ark, N. J. 

AVACUUM -tube socket made of genuine 
bnkelite. Of neat appearance and solid 

construction. It 1s made for the standard 
vacuum tube. It has for its contacts four 
metal springs, which make possible instantan- 
eous connection when the four prongs of the 
vacuum tube are placed into the socket for 
operation. 

Crystal Receiving Set 
Manufactured by American Radio Co., 

Baltimore. 

ACRYSTAL receiver of neat design made to 
operate over a wave band from 200 to 800 

meters. It has for its primary a coil, upon 
which is a movable band employed to cut in 
or out the turns of wire needed. This Is con- 
trolled by a knob on front of panel. The 
tapped secondary, also, is controlled by a knob 
and is adjusted so that secotdary may he run 
In or out of primary for the amount of 
coupling needed. Tested. It was found to re- 
cord radiophone messages approximate) 
twenty-five miles. using outside antennae. It 
has, also, two mounted crystals whereby the 
listener may use either crystal he wishes in 
case one fails him. 

Microstat Vernier Rheostat 
Manufactured by Microstat Company, Wig 

bamsport, Pa. 

TSE MTCROSTAT is a vernier rheostat on 
nn entirely new principle. of neat design 

and construction. Its purpose la to allow the 
possibility of seenring exert filament adjnat- 
ment over the ordinary wire rhenatnt. Labor- 
atory tests show that it la equal to ten times 
the poauihle cnlihrntinn of a wire rheoalat. 
Where the smallest amount of filament cur- 
rent is needed. ea"reinlly when working with 
a critical hate, t)ila rheostat was found to 
make gond Its name-"the rhenatnt with a 
thousand adjustments." One knob operates the 
control. No pushing nr pulling of knobs. Just 
turn. The exact calibrntlon of the microstat 
is due to the gradual entering of two points 
Into a resistance material: which gives the 
exact and most minute measurements of cur- 
rent to the filament na the operator firings the 
points together or separates them through the 
screw hnndte. The mieroatnt takes np very 
little room on the nnnel, with each part care- 
fully and accurately machined. 

New Firms and Corpora- 
tions 

Hash -A -Phone Sales Corp., Manhattan, chat- 
tels,$280.01K); A. F. \\altsinger, W. J. Cobb, 
A. . Hallam. (Attorney, O. !fuerner, 27 Ce- 
dar St., N. Y.) 

New York Aerial Concert Corp., Manhattan. 
5211.11(10: J. J. Haley, J. A. and M. kt NuggenL 
(Attorneys, Nugent á Nugent, 280 Media« 
Av., N. Y.) 

Itadlutive Corp. Brooklyn, has increased It. 
capital from $1(1,000 to 11100.000. 

Radio Winding Corp., Manhattan has In- 
creased its capital from ilU,U00 tu T.20,000, 

Southern California Radio Trade Associa- 
ttou. President, Loo Taufenback, ppresldsnt 
\Ventera Radio Electric Co.: view-preeldent, Al 
Meyer. manager L. J. Meyberg Co.; secretary, 
Dean Ferran, manager radio department C. 
R. Kieruiff Co.; treasurer, U. S. Curpe, presi- 
dent Coast Radio Company of El Monte. 

Salentine Radio Company, 306400 leopard 
Bldg.. Dallas, Texas. 

Dallas Radio Supply Co., 11127 Main St.. 
Dallas, Texas. 

Surf Electric Shop, 102 Strong Ave., Apple- 
ton, Wisconsin. 

Pacinc Electric Company 110 South Main 
St., Sheridan, Wyoming. A. Williams, prop. 

Chandler Electric Service Co St. Marys. 
Ohio. 

Fait Knob and Dial Co., Manhattan, radio 
instruments, 1150.000; R. L. Tait. H. Scutt. L 
B. t auii id. (Attorney. M. J. Spalekhamer. 
115 Broadway, N. Y.). 

Itadbtud Corp., Manhattan radio. 320,000- J. 
Perlmuth, F.. A. ?Adis, E. H. Bronner. (At- 
torney L. Bronner, 3115 Broadway. N. Y.) 

l'ruver Electric and Machine Co., Manhat- 
tan $3.1410; D. and A. l'ruver. (Attorney, A. 
\\'etas, 154 Nassau St. N. Y.) 

Hartnett Electric, üempstead, Nassau Co.. 
$211.015): T. J. and R. J. and F. J. linrtnett 
(Attorney, T. J. Cuff, IIempstead, N. Y.) 

Lyradion Manufacturing Co.. $1.250,000; 
Harry U. Phillips, F. J. Canard, Charles Orn, 
Chicago. (Corporation Trust Cu. of America.) 

Dealers Make Mistake by 
Rating Receiver Sensi- 

tivity in Ohms. 
tIVES, this is a very good receiver. It has a 

resistance of four thousand ohms." This 
is the sort of sales talk that many radio clerks 
give to unwary purchasers of headsets. In 
talking so they not only show ignorance con- 
cerning telephone construction and design, but 
help to create an impression that is entirely 
wrong. They are responsible for the belief that 
the sensitivity of a headset is indicated by the 
resistance of the receivers. 

In commenting on titis, Frederick Dietrich. 
president of C. Brandeis, inc.. recently said the 
policy of selling headsets on the strength of their 
resistance is wrong and should be discouraged 
by dealers. it not only hoodwinks a misinformed 
public but is a gross injustice to manufacturers 
who, for sound technical reasons, do not wish to 
carry the directcurrent resistance of their 
headsets to such a high value. One might as 
well measure the horse power of an automobile 
by the size of its carburetor. The average two- 
thnusend ohm headset is as sensitive and. in 

many cases, more so than the receiver with a 
resistance of four thousand ohms. Radio re- 
ceivers should be raters by their impedance. The 
Brandes headset is designed to have the same 
impedance as the average circuit in which they 
are used, since it has been found that this gives 
maximum efficiency. This impedance varies, of 
course, with the frequency of the current. Th. 
Braudea company has taken as a standard. one 
thousand cycles; and, at this frequency, their 
headsets have an impedance of twent two 
thousand ohms. It has been found that this is 
the resistance of the average crystal or tube 
circuit. This, however, does not guarantee the 
efficiency of a headset, since there are many 
other requirements and features that determine 
the operating efficiency and sensitivity of a 
radio headset. 
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Mysterious Selenium 
Metal Discovered a Century Ago, Now 

Important to Radio, Will Do 
Many Things 

By Maurice Freidlander 
Live Wire Radio Co. 

SELENIUM is an unknown substance to 
the layman. Scientists admit that they 

have not mastered this mysterious, non- 
metallic, hexad element which occupies an 
intermediate place between sulphur and 
tellerium. 

It was discovered by Jona Jakob Berzelius, 
the Swedish chemist, in 1817. It has taken 
105 years to perfect selenium so that. in 
conjunction with radio, it now becomes a 
foremost substance for the scientist, in- 
ventor, and experimenter. F. V. Madaler, 
after fifteen years of research, has per- 
fected, at his Selenium Laboratories, the 
most sensitive cells on a large scale which 
are guaranteed more sensitive than any cell 
manufactured. 

Selenium is produced in two different 
forms: rods and powder. There are two 
different colors: reddish brown and black. 
When melted it has the consistency of ceil- 
ing wax and is shiny black color. In this 
condition, it is practically a nonconductor; 
but by passing it through a chemical process, 
it will change in color and become an elec- 
trical conductor very sensitive to the light. 
That means it will alter its resistance to 
electricity if more or less light is reflected 
on it. 

This very interesting action of selenium 
started scientific men throughout the world 
to discover more about this mysterious metal 
from a scientific and technical form of view. 
Selenium, it is claimed, will solve interesting 
radio problems: seeing by wire and produc- 
ing electricity from day or sunlight. 

Selenium Cells are already in use for 
switching on and off electric lights on a life 
buoy and in outlying districts: starting and 
stopping machinery at a distant point, by 
wireless; measuring the light for exposure 
of camera films; transferring pictures by 
wire or wireless; measuring light of sun, 
moon and stars; registering railroad lights 
and electric -light meters; reproduction of 
sound waves as produced by music; avoiding 
friction in electric clocks, assorting cigars, 
coffee beans. and, in fact, any article where 
a difference in shade from white to black is 
to be distinguished; protection against 
burglary. 

The inventor will realize the big field for 
selenium. The scientist of the past was 
unable to make or buy the proper selenium 
cells and, therefore, could not complete his 
invention. Selenium cells are not easy to 
make. as the most important feature must 
be in permanency in sensitiveness and action. 

Selling Goods by Radio 
Department of Commerce's "Sell -it - 

by -Air" Service Hailed by Mer- 
chants 

TIPPING off American business men, by 
radio, in regard to foreign sales -open- 

ings in order to get the jump on America's 
competitors for the world's markets is the 
latest trade promoting stunt of the United 
States Department of Commerce. 

Inquiries for American goods coming in- 
to the Bureau of Foreign and Domestic 
Commerce from consuls. commercial at- 
taches. and other government representa- 
tives in foreign countries are now distrib- 
uted to New England manufacturers and 
merchants. through the air, by the bureau's 
Boston office in collaboration with the WGI 
broadcasting station at Medford. Mass. 

The service was tried out one night re- 
cently, as an experiment. By first mail the 

Parthenology 
The dictionary says it is pronounced 

like this: par-the-nol-o-je and means 
the scientific study of virginity. 

Think of the Seventy Thousand who read 
RADIO WORLD every week that have never 
seen your advertisement. 

Here is a study in virginity, for RADIO 
WORLD offers you a virgin field to mer- 
chandise your radio goods. 

Up-to-date radio "fans," dealers, jobbers 
read RADIO WORLD-because they get all 
the radio news-four to six weeks earlier 
in RADiO WORLD than they can get it in 
any of the old radio monthlies. 

Take this little lesson of parthenology 
to heart, make a scientific study of this 
new virgin field RADiO WORLD offers 
you. Write Fred S. Clark, manager of 
RADIO WORLD, 1493 Broadway, New York 
for detailed circulation statement, and 
tested results on keyed advertisements. 

Better still, send' us a four -time trial 
order at $4.50 per inch, right now, before 
we double our rates. RADIO WORLD is 
a marvelous, quick -action result -bringer 
for classified ads; rate, five cents a word. 

next morning, several letters were received 
from nearby firms. One of the leading 
New England manufacturers of artificial 
leather, who happened to be "listening in" 
that night, learned of two possible openings 
for his goods-one in Mexico and the other 
in Colombia. He was much pleased, com- 
mending the Department of Commerce for 
taking advantage of "this most valuable 
time saving device." In the opinion of an- 
other New England merchant. the new "sell - 
it -by -air" service should appeal particu- 
larly to the out-of-town manufacturers and 
merchants who are not in daily contact with 
the offices maintained by the Commerce 
Department in Boston, New York, San 
Francisco, Chicago, New Orleans and other 
leading cities. 

"For example," says this executive. "there 
are many manufacturers interested in radio 
who wish to sell abroad, but who are pre- 
vented from keeping in constant touch by 
frequent visits and telephone calls with the 
trade openings reported to' the government 
agents. As the radio stations reach many 
outlying cities, it would seem that this ser- 
vice should be of especial value to more dis- 
tantly situated business men within a wide 
radius." 

Selling American goods in foreign mar- 
kets. by radio can be extended readily to 

Coming Events 
The editors of RADiO WORLD will gladly 

publish news )terns of all contemplated radis 
shows and expositions. Keep us posted by 
marling full information. 

ANNUAL SHOW OF THE ST. LOUIS RADIO 
ASSOCIATION, St. Louis, Mo., October 4 to 7, 
inclusive. 

CiHICAGO RADIO SHOW, Coliseum, Chicago, 
III., October 4 to 22. U. J. Hermann, managing 
director, 549 McCormick Building. 

RADiO CLUB OF AMERICA. First autumn 
meeting will be held the last Friday in Septem- 
ber. Renville H. McCann, secretary, Columbia 
University,New York. 

CINCINNATI RADIO -AND -ELECTRICAL ER - 
position, Music Hall, Cincinnati, 0., October 
2 to 7. inclusive. 

TRISTATE TOBACCO GROWERS' RADIO 
SHOW, Covington, Ohio, October 21 to 25, in- 
clusive. 

NEW YORK ELECTRICAL AND INDUS- 
TRiAL EXPOSITION, Grand Central Palace, 
New York City, October 7 to U inclusive. 

NEWARK'S SECOND ANNUAL RADIO 
SHOW, Robert Treat Hotel, Newark, N. J., 
October 4 S 6 and 7. 

SECOND NATIONAL RADIO EXPOSITION, 
direction international Trade Exposition Co., 
Chicago, January 13 to 20. inclusive, 1923 George 
A. King director of publicity, 417 South Dearborn 
Street, f'hicappoo ill. 

PERMANENT RADiO FAIR FOR BUYERS, 
Hotel imperial, New York City. Open from 
September 1922 to May,1927. 

AMERICAN RADIO POSITION Grand Cen- 
tral Palace, New York Cit7, December 21 to 31, 
inclusive. Direction Amencan Radio Exposition 
Compara 120 Broadwa 

BOSTON RADiO EXPOSITION AND NEW 
ENGLAND AMATEI'R CONVENTION, Me- 
chanics Building, Boston, October 30 to Novem- 
ber 4 inclusive. 

SPRINGFIELD RADIO EXPOSITION, Spring- 
field Auditorium, Springfield, Mass., October 3 
to 7. Inclusive. 

SOUTHERN f AT.IPORNiA RADIO SHOW. 
Combined exhibition of the Southern Calt- 
forni., Rrondeastlug AaanelatIon, the Southern 
California Radin Aaanelntlon. and the South- 
ern California Radio Trade Association. Los 
Anrelos October 0 to 1 t inclusive. 

PHIT.ADET.PHIA RADIO SHOW, October 1 
to 7, inclusive. 

other parts of the United States, is the 
opinion of Dr. Julius Klein, director of the 
Bureau of Foreign and Domestic Com- 
merce. Director Klein pointed out that his 
Bureau maintains thirty-four district and 
cooperative offices in this country in addi- 
tion to the Boston branch. The sending 
out of the information in 'each case is a 
problem for the local manager to arrange 
with some nearby broadcasting station as 
all of them have been authorized to under- 
take the work. 
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NA-ALD 
SMALL SPACE 
V. T. SOCKET 

ALDEN-NAPIER CO. 
13 Wilow St. 

Dept. L. 
Springfield, Maas. 

Two important features for next issue of Ratio World, Dated Oct. 7 

Shall German Vacuum Tubes Be Admitted Free of Duty? 
The pros and cons of this important question answered by technical and 

trade authorities. 

A Complete Up -to-Date List of Broadcasting Stations 
RADiO WORLD of Oct. 7 will contain also a complete list, alphabetically arranged. of 

every broadcasting station in this country up to the day of going to press. 
Be sure of getting theme two Important features. Place a standing order with yew 

newsdealer, er subscribe through your news agent at NMI a year (32 "naps), 13.I3 afa 
months, or $1.51 three menthe. RADIO WORLD, 1413 Broadway, New York. 
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. LOWEST PRICES 
FORMICA RADIO PANELS 

1/16 la. ebiM& eut te alas. per et. la. Ils 
YAONET WIRE. per SS lt. lieu 

Ike& Waage Lise. D.C.C. B. &O. 
33 36.46 16.66 11.13 
14 .41 .75 1.41 
16 
si .53 1.11 1.63 

HUGHES ENGINEERING CO. 
P. O. lit 37 Terres Part. Ott. 

AGENTS 
Wanted in every city and town to sell 
Radio sets direct to every home. Large 
income and pleasant work assured. Write 
for agent's proposition -NOW. 
Perfection Radio Corp. of America 
7M Broadway New York 

MEYER TUBES AND CHOKE COILS 

Radio Accessory Products 
Dealer mad Masrefooterir of Rodin Apparates 

Complete Radio Installations 
219 Greenwich Street N. Y. C. 

The FAMOUS GREWOL 
FIXED DETECTOR 

The GREWOL 
is a permanently set detector 

PRICE $2.00 

In using the 

GREWOL 
you don't have to find the spot. 

Think what this means! 

THIS DETECTOR IS 
ALWAYS SET AND READY 

completely protected from dust. 
Gives the best results. 

If your dealer does not handle the 
Grewol send us $2.00 and we will 
mail one to you. 

WRITE FOR OUR TRADE 
PROPOSITION 

RANDEL WIRELESS CO. 
Central Ave. Newark, N. J. 

RADIO SYMBOLS 
There appeared In Radle World Ne. 26. dated 
Sept. 23 a replete table of the radio symbols 
red In ill circuits. If you bave net reared year 
eery wed 15 rats. Or, better still. subseribs at 
36 year; $3 fer 6 menthe. sr 31.50 fer 3 

mars, and have suberiptlon start elm Chet 
Issue. Radio Wied. 1453 Breadwiy. New York. 

RADIO WORLD 
TELEPHONE. SAVANT 4196 

PUBLISHED ETIIRT WEDNESDAY (Dated 
LATURDAY Or BAIZE WERE) 
TROY PUBLICATION OTTILW. 

1453 BROADWAY. NEW TORE. N. T. 
BY BENNEOST RADIO PUBLICATION/ 

CORPORATION 

ROLAND BURKE REGST. Betr, 
1491 Broadway. New Yet. 

TEED L CLARE. Emma. 
1493 Bredwa7. New Yet 
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How Photographs Are 
Radioed Across the 

Atlantic Ocean 
IF you were to see some one operating 

what appears to be an ordinary type- 
writer, and were to observe that the machine 
was producing a picture instead of a letter, 
you would doubtless be astonished, says 
Henry Smith Williams in "The American," 
New York. Astonishment would not be 
lessened when you were assured that the 
picture thus transcribed by the machine 
reproduces a photograph that had been taken 
within the half hour over in Europe. The 
explanation that the picture had come across 
the ocean in the form of a radio code 
would not offer much enlightenment. 

Yet that phrase describes, after a fashion, 
the new method of sending pictures by radio 
that has been developed by Dr. Arthur 
Korn, of Berlin. The machine that inter- 
prets the code is an ordinary typewriter, 
merely modified so that it types dots of vari- 
ous sizes instead of letters. The operator 
who receives the code has nothing to do 
but strike in the sequence the keys repre- 
senting the groups of letters that have 
come by radio. 

The picture thus typed out is made up 
of dots of different sizes, much like the 
ordinary half -tone printed in a newspaper 
or magazine. The dark portions of the pic- 
ture are made up of larger dots; the light 
portions, of small dots; and the intermedi- 
ate shades of dots variously graded in size. 
When this is understood it is easy enough 
to see how the typewriter builds up the pic- 
ture, and we begin to get an inkling of 
what the code is like. The letter A, for 
example, of the keyboard may be repre- 
sented by a fine dot, letting white paper 
show to make a high light; and the letter 
P, toward the other end of the alphabet, by 
a coarse dot, building up a deep shadow. 

It remains, however, to explain how the 

REPRESENTATIVES WANTED! 
n wants young bustling subscription representatives in every college, school, 

,ss concern thruout the country. Send us your name and address for full 
', ORLD, 1493 Broadway, New York City. 

code of grouped letters was made at the 
transmitting end of the line. And this, it 
appears, was by far the most difficult part 
of Dr. Korn's problem. 

The method, briefly stated, is to roll a 
negative of the original picture about a 
glass cylinder upon which a beam of light 
plays intermittently as the cylinder revolves. 
Shadows of varying intensity are thus 
thrown on the surface of a cell made of the 
strange metal selenium, which has the curi- 
ous property of transmitting electricity more 
readily when illuminated. A highly ingeni- 
ous mechanism causes a telegraphic key 
actuated by the current passing through 
the selenium to produce the dots and dashes 
of the Continental Morse code in such groups 
as to represent a different letter for each of 
seventeen graduations of light, so that the 
letters from A to P are represented. 

The message sent by radio consists only 
of these groups of letters, and, of course, 
the typewriter that is to reproduce the pic- 
ture is constructed with the same corres- 
pondence between letters and dots. 

The transmitting machine works auto- 
matically, sending its groups of letters in 
sequence determined by lights and shadows 
of the picture; and at the receiving end an 
automatic recorder may take the message, 
reproducing the groups of letters in the same 
sequence. Then a typist, who knows noth- 
ing whatever about radio, may reproduce 
the picture by merely striking the keys of 
the typewriter in the sequence called for by 
the copy. 

Thus the mystery of sending a photograph 
by radio across the ocean disappears -but 
not the wonder of it. Even when we un- 
derstand how the thing is done, it still re- 
mains a scientific miracle. 

Amplifier Using Alter- 
nating -Current Supply 

THERE has been developed at the Bureau 
of Standards, Washington, D. C., an 

amplifier which uses 60 -cycle alternating 
current to supply power for both the fila- 
ments and plates. The necessity for stor- 
age batteries and dry batteries is thus elimi- 
nated. The final form of amplifier uses 
five tubes and a crystal detector, there being 
three radio -frequency stages and two audio - 
frequency stages. A description of this 
amplifier is contained in a paper by P. D. 
Lowell, "Note on the development of an 
electron -tube amplifier which uses 60 -cycle 
alternating current to supply power for the 
filaments and plates," which appeared in 
the July, 1922. issue of the ,journal of the 
American Institute of Electrical Engineers, 
volume 41, pages 488-490. It is expected 
that this paper will also be available as a 
publication of the Bureau of Standards in 
a few months. 

BUY "RITE" 
Set of three rheostats, one Molnar 

Vernier, and two none vernier knobs 
to match IRA 

Teagle Sockets - for base or panel 
mounting .11 

Switch Lever, Soc value Sa 
Vernier Condenser -46 Plate RN 
Vernier Condenser -23 Plate 4J8 
D. C. or S. C. Jacks .A 
75e. Dubilier Condenser E 
35e. Dubilier Condenser 13 
65e. Grid Leaks .il 
$4.00 Varicoupler LEI 
All range coupler 7.3E 
Crystal Set complete, with double 

ear phones, antenna, etc., ready to 
inatall 73.33 

MI Armstrong Parts In Stock. 
Postage Paid. 

Dealers write for catalogue. 

RITE RADIO SHOP 
Can 4th Ave. and Pacific St. 

BROOKLYN, N. Y. 
I block tram L. I. R. R. 3tetlea 

Tel. Sterling 3513 

Subscribe for RADIO WORLD. i*110 a 
year, $3.00 six months, $1.59 three months. 
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COLE 
Variable Condensers 

88 E. Kinney Street 
Newark, N. J. 

AMATEURS 
Boy your parts and seta where the dealers 
buy. W. are manufacture and will sell 
you at w OilMil s prices. 

Lilt 
Federal Phones --22M Ohms l]I.M 
Turne, Phones -7488 Ohms 8.38 
Klasrnr vernier Rheostat 1.511 

Porcelain Rheostat 1.51 
Therdarsoa Trensformsr 4.51 

irise. 
MAO 
4./S 
1.1s 

sas 

Write for Free Catalogue No. 100, 
containing hundreds of bargain. 

PERFECTION RADIO CORP. 
OF AMERICA 

7I1 BROADWAY NEW YORK 

Tite Niftiest Short Wave Tuner ea the Market 
Only 88.88 & PP as 1 Ib. 

Bead ler pamphlet. Order through your dealer. 

Le W. GOODMAN 
DREXEL HILL, PA. 

Dr. Mfr. d Moen. writs: "My wrfeetly Pee 
lariesders end vert..,uelsr nee p late the daeuti" 

Had Your "Ethercise?" 
Early Morning Physical Culture Now 

Comes by Radio Waves . 

ETTING-UP exercises by radio, begin - 
t.7 ning at 7 o'clock each morning, is the 
latest use to which the radio has been put. 
On September 5, a series of weight -reduc- 
ing and weight -gaining exercises, designed 
for various members of the family, was in- 
augurated and broadcasted from Amrad 
Station WGI, Medford Hillside, Mass., as 
a regular feature of its program. 

The object of this course is to place at 
the disposal of all radio users the most ap- 
proved methods of physical efficiency. 
Three exercise -classes, lasting fifteen min- 
utes each, are held every morning. These 
personal efficien courses are in charge of 
Arthur E. Bair head of the Department 
of Physiotherapy, Caines College of Phys- 
ical Culture. 

While this use for radio is entirely an 
experiment, being the first time such a 
course has ever been attempted by radio- 
in fact, the first time a radio broadcast has 
been given at this hour of the day-reports 
indicate that the exercises are being tried 
by people all over New England. One young 
woman wrote in that the little girl of the 
house, arising early one morning, saw her 
mother bending over and waving her arms 
with the telephone receiver on her head. 
The little girl was so frightened that she 
notified the neighbors. 

The three sets of exercises are graded as 
follows: the first for the normal business 
man or woman who wishes merely a set 
of toning -up exercises; the second for those 
who are overweight and wish to reduce, and 
the third for those who are underweight and 
wish to build up. The exercises are accom- 
panied by talks on personal hygiene. 

An Epitaph 
BILL, the burglar, tried to crack 

A safe protected through the back; 
The let -loose voltage wasn't slow, 
And Bill's gone where the burglars go. 

-"Practical Electrons." 

The "COPPER GIANT" B" Battery 
IS SUARANTEED FOR TWO YEARS 

In ANT melting sat. besets It doss nui deterio- 
rate while standing Idle. This I. a very latte 
batter, deadened tar stationary er , eslpartable 
Installations where absolute reliability over a par- 
ted at yen Is the Bret eaardansUen. Rtandud 
voltages-St 50 and 140. And voltage rada t. 
ardor. WAY for lflustred.» 

J. A. RITTER, Lansdowne, Pa. 

Agents 
AROS l(ANUTACTUalta OT 

-' SHIRTS want. Agenta te sen 
complete Un. of shins direst te 
wearer. EIeluel ro patterns. Big 
salua No capital or sepwl...s 
muffed WAY for tree maples 

MADISON SHIRT MILLS 
5117 Broadway New Tat, N. T. 

$4.00 CONDENSERS, $1.38 
Very finest CI or 23 plate 

$6.50 PHONES, $3.98 
3888 Ohm Turners 

RADIO ENGINEERING COMPANY 
2 W. 28th Sty N. Y. C. 

Quality Radio Products 
DMtgreei Reedesb ..d Loudspeakers 

Crttlae 41 Wash s Rads Sete 
Ude.rs.l 2 Pleb Venter 23 end 43 Pleb Csar Radio Margea Battais 

Jobbers end Dealers: Write sr Wire 
Fer the Sl pet rep.sitise b Rae*. 

Frederick H. Pruden Incorporated 
182 new Aimee' 

w Buldsgf 
Jersy CID, M. J. 

Pictures and Facts About 
Armstrong Amplifier 

Radio World has published s tram 

tidy 

ài+ss and MsoeipYw 
regarding the New TheArmstrong 

Super -Reg. 
ben containingthis are dated 

Jun. 
34, July i Job Is, and Mime l ney will be sent postpaid on receipt ell 

15 mate .Bch, the lour ompieerab=lefar 
IS caste. Or yen Ca. 
your; NJM. elm moet .; and have 
subscription start with the number dated 
June 34 RADIO WORLD al, Np Bread - 
way, New York. 

CASTINGS 
BRASS, BRONZE, ALUMINUM 

Our Motto 
"SERVICE" 

THE ANCHOR BRASS & ALUMiNUM CO. 

Ninth and Freeman Sts. 

CINCINNATI, OHIO 
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Remington Terminal Indicators 
5 CENTS EACH 

A perfect panel engraving imitation, Pits ami 
binding poet. Black japanned white enameled 
letters. Supplied in the following: Antenna, 
Ground, Phones, Grid Input, Output, A Bat +, 
A Bat -, B Bat +, B Bat -. Lettering la two 
positions. Order direct from ad. 

Tsv. A Deeterel Write for Diseoratel Typs a 
REMINGTON RADIO CORP., FRANKLIN, MASS. 

ANTENNA 

DIRECT BY MAIL 
Tillman Potentiometer 

Fast Seller 
One et the finest products en the market Haa the 
following specifications: 

L MADE ENTIRELY OF BAKELITE 
2. FREE MOVING AND SILENT LEVER 
3. THREE UNIT BINDING POST 

Other high class items --write for catalogue 
Pria SIAS Prepaid, cash with order or C. O. D. 

Antenna Light Wire Plug $1.75 
Radio Frequency Transformer 2.00 
MORE DEALERS WANTED 

GENERAL MERCHANDISE COMPANY 
NATIONAL DISTRIBUTORS 

142 MARKET STREET NEWARK, N. J. 

COMPACT-POWERFUL, Beautiful in Appearance 
and a tone AS CLEAR AND NATURAL AS LIFE 

These things make 

4eueüe %mu\ 
M ARN PLOT IC 1.4.T OC ei 

THE IDEAL LOUD SPEAKER 
Complete with Unit and Cord 

f' 
"Spirale Speaks" 

COMPACT-less than 8:634x5 Inches yet the SPIRAL sound 
chamber is two feet long-as long as the horns used in the 
very largest instruments. 

POWERFUL-direct comparison with other speakers cost- 
ing up to $25 shows SPIttOLA CONCERT to give greater 
volume. Using a small aerial and an ordinary set with two 
stages of amplification we receive Atlanta, Oa.; Nashville, 
Tenn.; Kansas City, Mo.; and St. Louis, Mo.-stations from 
six to seven hundred miles away-so loud they can easily be 
enjoyed by a roomful of people. Nearer stations come In as 
loud as the loudest phonograph music. 

BEA(TIFtL-finely proportioned, with a fine hand rubbed 
natural wood finish and bronzed throat, we believe you will 
agree with us that SPIROLA CONCERT is the most beautiful 
loud speaker on the market today. 

FLAWLE88 REPRODUCTION OF SPEECH AND 211810 -this is what SPIROLA CONCERT was primarily designed for-to eliminate the distortion and metallic tone so com- 
monly heard-and we have succeeded completely. We want 
you to actually hear SPIROLA CONCERT for yourself. If 
you are a doubter due to previous experience so much the 
better. If you can not find it at your dealer send us $12.50 
and we will send it to you prepaid. Try it out for ten days 
and then If you wish you can send it back and your money 
will be immediately refunded. We take the risk, 

L. H. DONNELL MANUFACTURING CO. 
Dept. B, Box 70 ANN ARBOR, MICH., 

SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 

Please send me RADIO 

tkate find enclosed $ 

1493 Broadway, New York City. 

WORLD for months, for which 

SUBSCRIPTION RATES: 
Single Copy $ 

Three Months 150 
Six Months 500 
Ose Year (52 Issues) 6.00 

Add $1.00 a Year for Foreign 
and Canadian Postage. 

R adiofacts 
AVACUUM tube may be used as a rec- 

tifier, or detector, of high -frequency 
oscillations. When connected up to the 
proper circuit, it performs this function with 
as much efficiency as the crystal detector. 

* * t 
The chief problem connected with direct 

transmission by wire and radio, those of 
amplification with proper modulation, seem 
to have been solved, and the happy com- 
bination of wire phone and radiophone opens 
up new fields of usefulness to these twin 
wonders of modern science. 

* * * 

Practically every minute of the day and 
night the radio news of foreign countries 
comes over the radio waves. If you have 
a radio apparatus with vacuum tubes 
adapted for short-wave receiving, you might 
as well increase the inductance and capacity, 
or put up an extra long antenna and listen 
to the stations in almost any country on the 
globe. 

* * * 
Arlington broadcasts its time signals 

11.55 a. m. to 12 noon, and from 9.55 p. m. 
to 10 p. m., Eastern Standard time. 

* * * 

Having your aerial higher at one end than 
the other will not be a disadvantage un- 
der the circumstances, but a complete ad- 
vantage, because it will place it diagonally 
in relationship to the aerial of your neigh- 
bor, rather than in parallel. 

* a * 

Why not a "radio -order house" to sup- 
plement the mail-order business during con- 
gested shopping periods, such as Christmas? 

* * * 

There is one material in the many places 
of radio apparatus that cannot be replaced 
by any substitute scientists have as yet dis- 
covered. This material is mica, a mineral 
substance having unique dielectric properties. 
It resists the passage of electricity even at 
remarkably high voltages. It is a material 
which forms an invaluable function in radio. 

* a * 
Learn the code if you want to get the 

full enjoyment to be found in radio as a 
hobby. 

* * * 
In stores where the radio department 

represents an investment of $1.000 or more, 
that department should be put in charge of, 
not necessarily, a radio expert but a man 
who is thoroughly familiar with radio parts, 
installations, and hook-up problems. 

* * * 

It is more than probable that within an- 
other year every town of any size in the 
United States and Canada will have a broad- 
casting station. 

* * * 

When one considers that a good talking 
machine costs at least $100 and a good 
radio -receiver from $15 to $20, it is ob- 
vious, as the technical details are perfected, 
to what extent radio will grip the public. 

* a * 
American radio companies are developing 

systems of radio communication with Cen- 
tral America, with New Orleans as the 
main centre for American reception and 
transmission. 

* * * 

The principal reason why radio -telephony 
is very little known in Italy is because all the 
inventors find that if they wish to have a 
chance to sell their inventions they must 
go abroad. 

* * « 

The rheostat is necessary because it 
regenerates the brilliancy of the filament. If 
the rheostat is turned so as to increase the 
brilliancy, more electrons will flow in the 
tube. 

* * 
Slate. electrically, is a very poor dielectric 

and nonconductor. It was used in past years 
as a panel for transmitters, but it has not 
been used for receivers. At present, noth- 
ing is cnnarinr fn I..,i. t;,- ..- t...-.! ....a.t__ 
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SPECIAL TO AMATEURS 
Variem.t.r. $2.M 
Variocoupkrs .. 2.N 
2 Stator 1 Rotor (Set) 73 
V.riomotta Brus Set .es 

Postpaid 

REISMAN 217 it ák Citth 

MN wok. s for 11.ee 

NA-ALD 
GENUINE 

CONDENSITE DIAL 
The dial that rune tree. 

N.mruls eicray.d se bevel aid 
knob so shaped that nna.re do nee 
bide them. Thin edit with dear 
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o led aet err, In metal Insert will sat eery 
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dealer and jobber 
proposition. An opportunity. 

ALDEN-NAPIER CO. 
Willow St. 

Out. 
`Springfield Mori. 

Frying to "Raise" Us 
1f EHOW the song hits sent out by 
tdio don't seem so charming without 
Icconipaniment of dancing silk -dad 

says the pert paragrapher of "The 
ing Telegraph," New York. 

st think! When old Doc Snodgrass 
examining my heart action with a 
)scope yesterday he all of a sudden 
out, 'Hello! Hellol Is this Cen- 

" 

e radio thinks it says he that has 
o hear, let him hoist an aerial." was 
it out by "The News," Dallas, 

,ite the hopes of inventors and ex- 

're-leradio 

The Teleradio Tub* Socket 
Whose handsome design is adapted for 

table or panel mounting. Of ehell.drawo 
aluminum. All parts perfectly insulated- 
lags are not cunrat-carrying. Terminala 
plainly marked. 

List Priep, Ise 

2,000 Ohms, $6.50 
2.200 Ohms, 17.S0; 3,000 Ohms, MAO 

Each 
Teleradio Supersensitive Headsets 

equal the performance of phones 
selling at $12.00 and $15.00. 

If yeur dealer as net stocked Taboret/0 Products verts re direct 

DEALERS and JOBBERS write for our PROPOSITION 

OTHER TELERADIO PRODUCTS 
Variable Cesdessers, 3, It. n aid O Platee. list preces ere Milk 113.10. $A.M and $.i5. 
reeosctivsly. Filament Protectors, INC. ,Chad Plume and Grid c denesrs. lis yeti. 

TELERADIO ENGINEERING CORPORATION 
484-4N BROOME STREET NEW YORK 

perimenters the radiophone will never 
replace the telephone. It's too easy to 
hand a person "a good talking to by 
telephone without giving the other fel- 
low a chance to "talk back." With the 
radio, one can swear a blue streak into 
the transmitter and unless the desired 
recipient is "in tune" he can't hear a word 
of it.-"The Mail," New York. 

Radio has afforded the young thing 
(the modern flapper) an opportunity to 

give her all -too -celebrated line" a fresh 
twist, we gather from "The Globe," New 
York. She adopts semi -technical radio 
terms under the delusion that it adds 
smartness to her characteristic lirtço. 
"Quit the static," she warns her "tweedie" 
when the latter shows signs of becoming 
boring. Or, not being a mental contor- 
tionist, sometimes he fails to follow the 
trend of her conversation. Then, "Tune 
in, old dear," she advises him, "there's 
been a change in the daily program P 

JUST OFF THE PRESS 
The most u ptodate Treatise on Radio 

Textbook on Radio 
By JAMES R. CAMERON 

Wines tentbeeks `lee used end Indented by the U. S. Army. Navy. aid Department of ruble Iantrestlen 

950 Pages. Profusely Illustrated. Written so the amateur can understand 
it. At the same time-TEXTBOOK ON RADIO-is a standard textbook for 
the technical radio student. 

Order NOW and Be Sure of Your Copy! 
aoth Bound, $2.50 .. Flezo-Leatho, $3.00 

This new TEXTBOOK on RADIO is the new big brother to Radio's three best sellers 

"Radio's Three Best Sellers!" 
HOW TO BUILD YOUR OWN RADIO SET, 2Se 

RADIO DICTIONARY, SOe 

RADIO FOR BEGINNERS, $1.00 

Boy Thom From Yom Denier w Direct Front 

'ECHNICAL BOOK CO. 
130 West 42nd Street, Dept. W, New York 
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Rocky Mountain Cry 
BETR TAN SALENA 

The Nut easaltTEhs mhHeral netifetr lasas. 
aloe to sed with see er man stases et salpaE- 
Mise 
Mounted, 25c.k Uimatmted. Mod Postpaid 

Masaferfurers, Jobbers Dealers, Clwbs, 
Apply for Special trade Pries. 

Rocky Mosslais Radio Prods*, lac. i- CHURCH OT.. NEW YORK. N. e 

RADIO INSULATION 
SPAGHETTI"-VARNISHES-WAXES 

COMPOUNDS-PAPERS-ETC. 
ESTABLISHED 188! 

Write for Price Bulletin and Samples. 
MITCHELL -RAND MFO. CO., 24 Veen St, M.Y. 

AnisemaRRIII 

efdNO 

BUILD YOUR OWN 
Oemplete tee. laetraetlo beak for ***.cale 
o radie rereads. and hew ta make debt 
Aar. stomata' sad eae..a take 
retelling seta. aoderlal before..edea 

wakes vs..aderaWd radia. O With carry order we ,..d free ear 
prie. (let et part. prepared en.eW V i.r 
the several seta derrted. It.. dlreet from 
(artery and ease mue daller. 141k 1. 
airaathm beak sad pries do sent ea reesipt 
et tOr. sely. Nome hark It .st phased. 

RADIO PARTS MFG. CO. 
Dept. IO, Park PI. W., D.tiett. Mlah. 

C 

ADIf dSIP/ l.(dl-heel O Be a Made Eitpert. Make big 
Win "meccasin this new, 

Uncrowded field. Trained men needed. 
money. 

$1,800 TO 46f000 
a year ena?lyearned.iwil tralnyou 

atbamejn you repare timeto cons 
operate, repair, maintain and sel out- 
lits. Short course, low cost, easy tern, moot 

(backa,egourarantee. Write for "Radio pasta" !r 

i ...r moaned. harrier Ilsetrleal Meeel.lem spt Ui, 4513 R.vsaw.N Ar.. Calaos, Ill. 

GOING --and Going Fait 
Ws have ay a tow loft sad they ore Woo 
fast hoe rills they last rs will sieh... M 
mil them at the radioed prlss. 

VT 1 Detector and Amplifier 471E 
VT 2 Detector and Amplifier 11.11 

Tb. sine tubes are Ibo gatdse army re and 
R's, napsetively. 

"RADIO BUILDER" PLANS FREEI 
By Mall. k. 

LIBERTY -RADIO CO. 
IM Liberty Street New York City 

SHELTONE 
LOUD SPEAKER 
No tubing or horn to 
distort delicate notes. 
Swells every sound 
into full richness! 

GITHENS TRUTONE RADIO 
HORN-LOUD SPEAKER 

First one to sell 
on ten day trial 

Money back 
Guarantee 

Retail Price 
$21.00 

Includes 
Loud Speaker 

Drumm, has been pronounced the beet en the market 
by experts. It bag a clear true tone. Every radio tan 
should try Trateoe and compare It with others. 
If YOU don't find Toutsne the bast. your money will 
be refunded It le veld en a ten-day trial money -back 
guarantee. It net curled by your dealer write us. 

Distributors and ! o rte! 

AUTO PART" ,o. 
1815 Trombly 

A Broadcasting Corpora- 
tion to Stabilize Radio 

AN interesting plan for putting radio 
broadcasting on a permanent basis is 

now being discussed among the makers of 
radio apparatus, says "Electrical Merchan- 
dising." 

The plan proposed calls for a "public- 
service broadcasting corporation" organized 
not to earn money but to spend it, and to be 
operated under the direction of-not radio or 
electrical men-but experienced entertain- 
ment people who know the public's tastes 
in music, lectures, and amusement pro- 
grams. To the funds of this broadcasting 
corporation, the manufacturers would be 
asked to contribute two per cent of their 
gross sales of radio apparatus. Figuring 
$100,000,000 of radio sales this year, it will 
be seen that the new broadcasting corpora- 
tion would start operations with an annual 
budget of $2,000,000. Independent manu- 
facturers and jobbers and dealers would 
also be given an opportunity to contribute 
to the broadcasting pool, inasmuch as all 
would benefit from a plan which made radio 
increasingly popular with the public. 

In this way, at least, one of the knottiest 
problems in the whole radio situation seems 
to be on thé way to a solution. With a de- 
pendable broadcasting service in operation, 
the dealer can sell radio outfits with the 
fullest assurance of his customers' satisfac- 
faction. 

Navy Day in the Air 
RADIO broadcasting will be employed in 

connection with the celebration of 
Navy Day designated as Friday, October 
27, by Theodore Roosevelt, Jr., assistant 
secretary of the United States Navy, at the 
instance of the Navy League. While repre- 
sentatives of the Navy League and other 
Naval organizations throughout the coun- 
try will undertake to promote general in- 
terest in the Navy and its gallant traditions 
through meetings, concerts, banquets, and 
with the aid of the moving -picture industry, 
a number of the larger and more powerful 
broadcasting stations have been requested 
to send out a radio program. In this con- 
nection, all Naval stations have been ordered 
to assist in making Navy Day a national 
celebration to be remembered by radio fans. 
Either the Navy or the League will fur- 
nish speakers, glee clubs, or other forms of 
entertainment to radio stations cooperating. 

A special program is being planned for 
the Naval Station, NOF, Anacostia, D. C. 
it is probable that either Secretary Denby 
or Assistant Secretary Roosevelt will de- 
liver a speech on the work of the Navy. 
The Marine Band is scheduled for a spe- 
cial concert which will probably be broad- 
cast from Anacostia. 

The gigantic scheme of entertainment for 
Navy Day will, by the aid of radio, be 
carried not only to municipalities, but into 
the very heart of the country in every 
State, and every fan who owns a radio set 
should watch for the schedules and prepare 
to listen in. 

WJZ, Newark, N. J., got one step ahead 
of the Navy League by offering its station 
one night each month for transmitting 
speeches and entertainment. Such nights 
will be known as Navy nights. Naval 
officials of New York have accepted the 
offer of WJZ and plan to use, as one at- 
traction, the Naval bands of such ships as 
may be in port on Navy Night. 

Letters from the Navy League to the 
Department of Commerce District Radio 
Inspectors have asked their cooperation in 
securing the aid of broadcasting stations. 
It is said that most of the large news- 
paper broadcasters from the Atlantic to the 
Pacific Coast will also assist in broadcasting 
Naval achievements. 

Fifty-two issues for $6.00. Sub. De- 
partment, Radio World, 1493 Broadway, 
N. Y. C. 

Superior Radio Products 
All Pena. llwtAss lees Complu and , Oser 
Brad ter Dearlptlsa sad Maws. Pram( MP- 
aset as Mall Dacha 

Dealers Write for ProOoi+tioe 
RADIOt OUTFITTING CORP. 

414 East 14tihSt.ß Nw York, N. Y. 

RaOommemdad by Deakrs for RrNailatr 

RVARIABLE CONDENSERS- 
PLUGS--RESISTANCE UNITS, ETC. 
If year dealer dsent tarry. address Dot O. 

222 West 84th Street New Vert 

ADIO STORES CORP. 

RADIO MAILING LISTS 
4811 RETAIL RADIO DEALERS swank the 

Wilted Stales, by states, prise per/7.14 

Ill Radio Masufaetursre. per list 111.411 
1.11 Radio Supply Jobbers. per list 10.04 
MI Owners of Radis Stations. per kit 4.04 

14999 Radio Amateur. and Mammon d Ease 
Statusas. per M 7.64 

Thon are crony typ.wrttua sad ready M dad 
on meld et remittance mooring tas aired- Oman - 
tied eath amen. 

TRADE CIRCULAR ADDRESSING CO. 
III W. ADAMS STREET CHICAO. ILL. 

DRIVE 100 TACKS AND SAVE MOO 
Port Roadster Top Re- 
covering 15.10. Touring 
80.95, end 19.95. Chev- 
rolet. Dodge or Maxwell 
113.95. All other 5pee- 
erogar oars 111.50 with 0' 
plate glean lights. Regular Side Curtains 
85.95 up. Special winter Side Curtains 
that open with doors $11.90 up. Ford Seat 00,1119 18.16 
ut. Ford Cuahl cons $5.75. All goods aloe a oar Mari 
use. Quality the beat and guaranteed to at. Printed in- 
structions given how to apply. Send for samples. Prisms 
abase Include tell very at your door. 
AUTO EQUIPMENT CO., 87 Coal Street. Clashutatl, O. 

Welcome! Come in and hear the 

Coma 
Radio Concert 

Daily, A.M.toOP.M. 
loth Floor. 228 W. 42.4 St, set M 

Amsterdam Theatre 

The Como eup.rHadlophau 1e the latest god 
grateet Improvement In r., lo. It bas no nabi 
eao.ett.ao-w Installation srpese-Y as ekes, 
te speak as a phonograph. If yes canot cal. 
writs ta fall Information. 

The Coraco Company, Inc. 
ne Went 42nd Street New York 

IMPORTED 
DETECTOR TUBE, $2.75 

Mseufastarere Guarantee 1000 Sundae Henn 
This is a real $5.00 value 

is Plate Condensers .Ml Mfd 411E 
23 Plate Condensers .MIS Mid 4711 
Jefferson Transformers 22.1E 
401 Ohms French Phones 1{.11 
15.M Vario -Coupler $2.72 
Two -Slide Tuning Coils $1.75 

Mall Orders Filled Prenetly 
Sad far Gnplsts List et Spealah 

J. J. KELLEHER 
14 UNION SQ. EAST 

Phea. Stay. 8636 

"MIRAD" 
"Quality Radio Priced Right" 
3 Plate Variable Condensers pJN 
Mirad Varicouplers 2.7E 
3N Ohm Double Head Phones 1.M 
1555 Ohm Single Head Phone 2.M 

(Money back guarantee.) 
Mired D Plate Condenser 3J15 
Mirad 43 Plate Variable Condenser 4J4 
Mired Detector Unit MAI 
Mirad Two -Step Amplifier 2211 

Postage Paid 
Dealers' Sample of Above 25x, loe 

Miracle Radio Mfg. Co. 
INTERURBAN BLDG., DALLAS, TEXAS 
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PATENT 
Year Radio Mesa. 

emu er wrtb 
/*LE ADVICE 

ALADDIN ELECTRIC 
COMPANY, INC. 

COMPLETE RADIO SETS 
WRITE FOR PRICES. 

71 West Broadway New York City 

LThe Nelson Radio Parts Co. 
Manufacturers and Distributors of 

RADIO APPARATUS 
Write for Catalog. 

at ACADEMY STREET, NEWARK. N. J. 
Tel. Market 4066 

AGENTS 
Wanted in every city and town to emit 
radio apparatus. Good commissions. A 
few stocking agencie, open to reliable 
parties. 
DELANCEY, FELCH & COMPANY 

17 Meeting St. Pawtucket, Rhode Wand 

Law Storage Battery 
Constant voltage, large amperage. Will run 

two menthe without recharging. 
Attractive Dealers' Discowats 

Write for Detail, 

WILLIAM LAW COMPANY 
Ahora and Sabin Streets, Providence, R. L 

RADIO BOXES 
All radle WMatrr wort ser setsialty. wate is, 

SPECIAL PRICES 

JOE MIFSUD & CO. 
m Canal Street New Yerk C ty 

T.Merr-owes 147e 

Buy Your Radio 

Receiving Set at 

Manufacturers' Cost 
Buy your Radio Sapiens at a larse dis- 
count below the list or retell palee. U a 
saris( of $1S» to DIMS en a Radio Re- 
cdvtsg Set er if a saving of 1s% to M% 
on Radio Supplier interests you. write er 
telegraph u. today. 

KING RADIO MFG. COMPANY 
521 Pena Ave. Wilklaabarg, Pa. 

Improve Your Crystal Set 
Send Gold Contact Cat Whiskers. Will 
Not Corrode Rust or Oxidize. Will last 
a lifetime. Try one and see how the qual- 
ity of your reception is improved. Price 
each x1.33 

Special EDMAR" Mounted Crystals. If 
it ian't the best you ever used, return it 
and we will refund the money. Price 
each 7Se 

d-fnch Mir Spider -Web Disks. Set of 
three We 

Al.-'-'- Plata Variable Air Condensers. 
Sold KnockDown Only (Without Knob 
or Dial): 

43 -Plate $7.25 
2f. Plate SIAS 
13 -Plate 013, 
3.Plate (Vernier) sas 

Oedsr oared Frew Us. Seat P.sbsld lo Tee. 

The Eddy -Marsh Company 
Sit Westminster tit. Providence, R. I. 

Turning Print Into Sound 
by Radio 

THE Lee de Forest talking film (or 
"phonofilm"), can be hitched, after the 

film is developed, on to broadcasting in- 
struments, it is claimed, so that the voice 
pictures can be wirelessed great distances 
and then turned back again into sound 
waves, says "The Times," New York. So 
far, the problems of running a typewriter 
or a linotype by sound waves has not been 
mastered, but close approaches to it have 
been made. 

By the use of light similar to the pho- 
tography of sound waves by Mr. de Forest, 
the printed word has been turned into sound, 
so that the blind can read by ear. The 
arrangement of black and white in the ordi- 
nary letter causes such varying effects 
when the letters are intensely lighted and 
passed over selenium photoelectric cells that 
the electric current can be controlled by 
them so as to produce sounds which the 
blind can interpret into letters. 

In both the de Forest invention and the 
machine which renders the printed word 
into sound for the blind, the key is the 
peculiar property of selenium. In darkness 
this substance is resistant to electricity. In 
light it conducts electricity. In varying light 
it modifies the current of electricity pass- 
ing through it. In the de Forest invention 
the aperture for the admission of light for 
the sound -wave photography is said to be in 
some way controlled by the vibration of the 
sound. This produces the variations in the 
sound pictures on the film. When repro- 
duced these variations modify the light 
which passes through. The modifications of 
light keep the electrical resistance of the 
selenium cells in constant variation. The 
electrical current, is thus controlled by the 
pictures of the sound waves. The current 
is magnified by the audion tubes and in turn 
it controls a diaphragm or microphone, like 
that of the ordinary telephone receiver, fin- 
ishing up the process of reconstructing the 
sound. 

When There's An "R" 
There's Radio 

OYSTERS are in season and so is radio. 
Curiously. the two seasons coincide; 

if there is an "R" in the month, radio trans- 
mission is good. The radio season opened 
officially on September 1. and is now in full 
blast. In anticipation of the unprecedented 
interest in radio during the fall and winter, 
the Bureau of Navigation, Department of 
Commerce, is taking steps to minimize in- 
terference and insure, so far as possible, 
strict compliance with the law. The radio 
inspectors in each of the nine districts have 
been instructed to cover the principal radio 
centers and points where serious interfer- 
ence may be expected. On these trips they 
will inspect stations for license, examine 
applicants for radio -operators' licenses and 
determine whether the transmitting stations 
are adjusted to meet the requirements of 
the law. 

Claims Spirits Talk by 
Radio j 4r RS. M. E. CADWALLADER of Chi - 

1%I cago, vice-president of the National 
Spiritualists' Organization, says that she 
has made plans for the broadcasting of 
messages from the dead that may be received 
throughout the length and breadth of the 
land by all who care to hear. John Slader, 
a Chicago medium, it is reported, is working 
with Mrs. Cadwallader. There is no he,i- 
tancy in Mrs. Cadwallader's assertion that 
the dead actually converse with certain 
members of the living human race and her 
announcement that these messages can be 
broadcast, as if they came from the living 
throat, has been greeted by the true be - 
1: . 
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-Radio Supplies 
Variocoaplers, Variossetsrs, 
Headsets, Transforaietts, 

Sockets, Rheostats, Etc. 

Crystal Set $4 
Or Money Refunded PRICE, 

Sand fifty tests for 10 Iicie.t blas -bawl 
kook -tips. 

Any Radio Set Made te Order 
or Repaired 

Sunbeam Electric Co. 
n THIRD AVE. NEW YORK 

MILLBRO RADIO SUPPLY 
137 Seventh Avenue New York City 

NOVO B BATTERIES 
Medium Variable, $1.0e: Large Variable, 
01.30. reside R'otage Batteries. II *am- 
pere hear,. 019.76. 

Fall Lias et Radle Pert. et Extremely Lee rieto 

NOVO 
BATTERIES 
FOR RADIO 

-45 & 105 OLT 7 
1 ,e' 

N'ÓISELES 
DEPEN DAB' 
GUARANTEE 
ASK YOUR DEALE 
NOVO 41ANUFACTURI\GO. 

531 SO. DEARBORN ST_ CM ICAGQ 

Subscribe for Radio World, $600 a 
cam .,.. .,.,.,.,.t,. el :n .x..na.,,,,.10. 
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which requires conaarit 
Ried capacities of .005 
sad .0025 in. f. d. use 

DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 
DEPARTMENT AT Su A WORD 

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS 
This ¿:pertinent la intended for everybody who wants quick action n shat announcemesta covering the buying, selling, enchang(ng er general 

m rcleadfsing in the radio field. Readers ef RADIO WORLD will fled that It pays to read these column» every week. Advertisers will get tari/ 
e arvice here --that la. copy received for this department will appear In RADIO WORLD on the news -steads ten days alter copy roaches ea. 

The rats her this RADIO WORLD QUICK -ACTION CLASSIFIED AD. DEPT. le Se. per word (minimum of 1$ words, including address), 111111: 

d l seermt tor 4 osasscotive loaertions, 1896 for 13 coneecutive Weertieaa (3 men ea). Changes will be made la standing classified advs., if copy la reeehreil 
at tune oleo tan days before publication. RADIO WORLD CO., iW Broadway, N. Y. C. (Phone, Bryant Nut/.) 

WILL EXCHANGE choice racing Homers for 
radio parta. i'. hat have you to trade? CHAS P. 
COTHRAN, Covington, Tenn. 

FREE with each $15.00 Western Electric Head- 
set, one UV 200 Detector tube. We handle every- 
thing in Radio. NEWBURGH RADIO SHOP, 
236 Broadway, Newburgh, New York. 

Are you familiar with all the radio symbols 
used in the various hook-ups published in Radio 
World? 1f not, secure a copy of Radio World 
No. 26, dated Sept. 23. In this issue was a com- 
plete table of all important symbols used in radio 
construction and testing. Send 15 cents for a 
copy, or $6.00 per year, and have subscription 
start with that issue. RADIO WORLD, 1493 
Broadway, New York City, N. Y. 

HOOKUPS: Over 100 blueprints to erect 
from at lac. each. Send dollar for trial order. 
Radio Supply Co.. Box 192. Pueblo, Colo. 

PAIENTS-hlectncal cases a specialty. Pre- 
w ar charges. B. P. Ashburn', Registered Patent 
Lawyer, 386 McGill Bldg., Washington, D. C. 

Manufacturas d Rogers Radio Receivers and 
Rogers Receiving Radiometers. Rogers Radio 
Company, 5133 Woodworth Street, Pittsburgh, Pa 

TO THE TRADE-Fixed Phare and Grid Con- 
densers. Write for price list and sample. SALKEY 
RADIO LO.. 2378 Eighth Ave., New York City. 

Jolly Interesting bitte through cawCub! rs 
Stamp appreciated. Betty Iene, 4764 

B roadway, New York City. 

SAVE 28 TO 51% ON ALL SUPPLIES. WE 
SELL SUPPLIES ONLY. LARGEST STOCK. 

$1.50 Round Telephone Plug, 79c.; Flat, 60c. 
$6,00 Arrow Variometer, $3.90. Moulded black 
Variometer, $4.75. Six Dollar Manhattan Tele- 
phones, 81.40. Beat Quality V. Condensers with 
Dial, $2.35. MONEY BACK Guarantee. Include 
postage. 
AMALGAMATED RADiO SUPPLY COMPANY, 

193A WILLIAM STREET, NEW YORK CITY 

PATENTS -Send for form "Evidence of Con- 
ception" to be signed and witnessed. Form 
fee schedule, information, free. Lancaster 
Allwine, 279 Ouray Bldg., Washington, D. C. 

CABINET mounted, honeycomb regenerative 
set, complete, 818.00. Fred Reichert, Hudson 
St., Hawley, Pa. 

PATENTS 
Protect your invention today. Write for 1922 

Illustrated Book Free. Radio, Electrical, Chemi- 
cal and Mechanical experts. Over 30 years' ex- 
perience. A. M. Wilson Inc. (Radio 3 ARID, 310- 
18 Victor Building. Washington, D. C. Successors 
to business established 1891 by A. M. Wilson.) 

Dealers and Salesmen wanted to handle Sham- 
rock Crystals. See other ad. Good proposition 
to dealers. Send 50 cents for sample. Bathgate, 
120 Autumn St., Passaic, N. J. 

FOR SALE. Grebe CR -8 and 2 step amplifiers. 
Irvin Maurer, Minersville, Pa. 

EDISON "B" Battery Elements, 18e. pair. 1KM 
181 Pleasant St., Malden, Mass. 

BOYS! MYERS' HIGH -MU AUDION. A tube 
which brings in the stations five times louder 
than other tubes. May be used as audio or radio 
frequency amplifier. Try one of these excellent 
vacuum tubes. $5. Receptacle, $1. Postage and 
Insurance free. If unsatisfactory, return within 
five days after receipt. The Kehler Radio Lab- 
oratories, Abilene, 50, Kansas. 

WANTED: COPIES of RADIO WORLD, April 
22 and May 2$, 1622. Mail us copies of these 
issues, or either one, with an accompany postal 
and we will send you a copy of the latest issue 
for each copy so mailed. RADIO WORLD, 1493 
Broadway, New York. 

23 WATT C. W. and phone set including motor 
generator, S tubes, new, used less than 20 hours. 
Coat over $250; sell $175,000 cash. Box 152, 
Mahwah, N. J. 

WESTINGHOUSE RC Regenerative Receiver 
and 2 stage amplifier in cabinet, $75; 1-6 iIP. 10 
Volt DC Motor -generator, $15; 5 Ampere Battery 
Charger $8. Further details on request. A. 
R. Leinbach, 137 Walnut St. Reading, Pa. 

CASH FOR OLD GOLD Platinum, Silver 
Diamonds, Liberty Bonds, %Par, Thrift, Unused 
Postage Stamps, False Teeth, Magneto Points, 
Jobs, Any Valuables. Mail in today. Cash s.nt. 
return mail Goods returned in ten days if you're 
sot satisfied. OHiO SMELTING CO., 337 
podrome Bldg., Cleveland, Ohio. 

TUNING COILS single slide, $1.00; double 
slide, $1.25. Bases finished in Blsekrite. 6x6, 25c.; 
6x14, 45c. include postage. J. Zied, 530 Callow - 
hill St., Philadelphia, Pa. 

HELP WANTED-MALE 
EARN =115 to 8281 Monthly expenses paid, as 

Railway Traffic Inspector. PSosition guaranteed 
after 3 months' spare time study or money re- 
funded. Excellent opportunities. Write for 
Free Booklet G151. Stand. Business Training 
Inst., Buffalo, N. Y. 

THE LOOP'S THE THING. The coming aerial. 
most simple and inexpensive of all when our 
blue prints and specifications of the two better 
types are followed. Sent postpaid for $1.00. No 
stamps. lilcGehee Development Co., Box 1337. 
El Paso Texas. 

"GLORADCO" RECEIVING SETS. Tuner. 
detector and two step amplifier, made of stand- 
ard parts in mahogany cabinets, $55.00. Made 
to sell for $85.00. Globe Radio 402 East 148th 
St., New York. 

WISCONSIN Galena Crystals. 2 es. 91c. Ready 
now. Sent postpaid, A. E. Beers. Bettawn, Win. 

RADIO FANS! Send for our catalogue of 
Electrical Radio and Mechanical books. Includes 
radio outfits and amplifying transformers. Prices 
reasonable. A. C. URIE & CO., 333 W. Manhat- 
tan Boulevard, Toledo, Ohio. 

DO YOU USE A CRYSTAL DETECTOR? 
ARE YOU MAKING A CRYSTAL RECEIVER/ 
Increase the efficiency of your crystal detector 
1000 per cent by using a 'PT" Ultra -Sensitive 
Contact. Of special gauge and alloy. Makes 
and holds a quick, ultraaensitive, stable ad- 
justment. Using galena, you may pound panel 
or table without disturbing sensitivity in slight- 
est. Proved practical on shipboard by aa 
time Marconi operator. Using a "PT 
on galena, Arlington (NAA) was brought in 
clear at 3,300 miles (below the Equator); and 
Arlington came in loud at 2,200 miles (off butch 
Guiana). In both baatane«, nearby ships using 
vacuum tubes were unable even to hear NAA. 
As to stability. Cape May (WCY) was worked 
over 1,000 miles, sending right through crystal 
with 2 KW spark, without affecting detector's 
adjustment. Replace your old insensitive un- 
stable contact with one which will hold its ad- 
justment in addition to giving louder signals 
and music. Indispensable for pocket sets and 
crystal detector -bulb amplifier outfits. A 
novice can instalL "PT" Ultra -Sensitive De- 
tector Contact, with instructions, twenty-five 
cents coin or M. O. "PT" CRYSTAL CONTACT 
CO., Box 1641, Boston 8, Massachusetts. 

Radiosophy 
COMPETITION is the life of some V amateurs. 

Where there's a will there's a way to 
own a radio set. 

The slipping cat whisker gathers no 
broadcasting. 

FOR SUCCESS 
WITH THE 

ARMSTRONG 
REGUPER ' 

EN RATIIVE 
CIRCUIT \. 

AN \,i' ABSOLUTELY 

NOISELESS 

CONDENSER 

MICON 
Tested Mica Condenser 

the only guaranteed noiseless condenser of absolutely 
constant capacity. Made 1p .005 and .0025 In. f. d. 
eapscltles especially for this circuit. It may be had 
to all slime from .000025 to .01. 
Our epeetal process eliminates any peedbility of error 
in tenacity or loose plates. This renders St11-ON 
absolutely noiseless, which Is essenual with the Arm- 
strong Circuit. 

MICON .0025 m. f. d $0.50 
MICON .005 m. f. d .75 

If your dealer se,not supply you. send un his name 
and $1.25 and receive the two MII'ONS postpaid. 
and complete circuit diagram of the new ARM- 
STRONI1 Suter-Regenerntire Circolt Omelgtet, free. 

CHAS. FRESHMAN COMP 'NC. 
Bole Manutsetur 

200 Hides, Street ty 

The man worth while is the man who 
can smile when his set has blown a tube. 

In the bright lexicon of youth there is 
but one word-Radio. 

Amateurs rush in where old-timers 
know better than to tread. 

Continual dropping wears out the 
phones. 

A radio set doeth good like medicine. 
Some amateurs know no law. 
What's in a name?-radio by any other 

name would win the world. 
Code speaks louder than words. 
If the pen be mightier than the sword, 

then radio is mightier than the pen.- 
Florence G. Rogers in "Radio Journal." 

NA-ALD 
DE LUXE 

V. T. SOCKET' 
Centati strips el laminated 
phosphor biom te e ens erne 

pins. contad re- 
ardless of variation I. 

length. No open current 
trouble reusible. Socket moulded from 'rennin, 
Condensate. l'netlally unbreakable. Snowfall pro - 
Meted slot. with exterior relnfsreement t'nafeeted 
by heat of bulbs or soldering Iron. All Meng 
metal eliminated. ailing reception. May be and 
for 5 Watt :goer tube. 
Blithest quality throughout Prise Tile. 

SpertaI proposition for 
deniers and lohN,re. 

ALDEN-NAPIER CO. 
beet. L 

52 Willow St. Springfielti, Mama. 

STANDARD HEADSET 
2,800 OHM 

Ñet e martsed ketbÌhuai aual t i:0v $5.75 
Dealers and jobbers tonte. 

Standard Electric Sales Co. 
843 Broad Street Newark, N. J. 

Fine 
Work 
and 
Close 
Tuned 

Patent Pending 

VARIOMETERS 
Special Winding tlut will ghe you Pittsburgh. 

Schenectady. Kansas City and other stations, when 
usemblyd WIt h rater {'srlocnui Ier. 

GUARANTEED TO DO THE WORK 
OR MONEY BACK 

We furnish Fret, Wiring Sketch 
Triple Coll Mount With Special Lock KMb 

And Yeti Can Buy Direst 

OSland, Inc. 1NewlYork low 
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Radio -Frequency Amplification 
Explained 

Interview with Charles Kilgour, Radio Engineer, Brings 
Out Interesting Information in. Regard to 

Phenomenon of Radiotelephony 
ALTHOUGH 

radio frequency amplifica- 
tion is no mystery to the average ama- 

teur, there are many, especially those who 
have but recently become radio fans, who 
will be interested in a brief explanation of 
this phenomenon. Mr. Charles Kilgour 
radio engineer, in charge of the corps of 
engineers employed by the Crosley Manu- 
facturing Company. operators of the radio 
station WLW, in Cincinnati, Ohio, has made 
a close study of radio frequency amplify 
cation. 

"Everyone knows the purpose of the ordi- 
nary two -stage amplifier is to make louder 
the sound as originally received through 
the detector tube or crystal." says Mr. Kil- 
gour. "This amplifier makes any audible 
signal louder; therefore, it is called an 
audio -frequency amplifier. 

"The extremely weak electrical alternat- 
ing currents induced in the antenna circuit 
of the receiving set have a frequency far 
too high to produce an audible effect on the 
head phones. Broadcasting stations usually 
use the 360 -meter wave -length, which means 
that the current picked up has a frequency 
of more than 800.000 cycles per second. 
The lowest note of the piano or organ has 
about 16 beats, or cycles, per second, while 
the highest beats approximately 8,000 times 
per second. 

"The high -frequency current picked up 
from the broadcasting station is called a 
radio -frequency current, because it is at 
this high frequency that the message is radi- 

ated through space. Combined with the 
radio -frequency pulsation there is a low 
frequency variation which is the part we 
wish to hear. The detector so alters the 
current that the high -frequency part has no 
effect on the head phones, while the low - 
frequency part acts upon them, causing 
them to give out an audible note. This is 
called rectification. 

"Understanding this, it is apparent that 
a radio -frequency amplifier does its work 
before the detector has acted. It is inserted 
in the set between the tuner and detector. 
As in the case of the audio -frequency 
amplifier, a vacuum tube with its proper 
circuits is used to strengthen the electrical 
current. In this case, however, this is 
accomplished before the current has been 
rectified by the detector. One stage of 
radio -frequency amplification will not have 
as great an effect on the output as a single - 
stage audio -frequency amplifier of proper 
design, but it has several important ad- 
vantages. 

"If a great volume of output is desired, 
why do we not use more stages of audio - 
frequency amplification? We cannot ordi- 
narily use four or six stages because audion 
amplification becomes very noisy when cas- 
caded in this manner and sounds generated 
in the tubes themselves have a tendency to 
drown out the signal. On the other hand, 
a radio -frequency amplifier does not have 
this bad quality in anything like the same 
degree." 

Latest Foreign Radio News 
THE first radiotelephone system to be 

established in Japan, will communicate 
between Fukuoka in Kyushu and Fusan, 
Morea. It is planned to connect this line 
with land lines. Considerable delay has been 
experienced in its installation, but the sta- 
tion, from latest reports, should be in oper- 
ation. The next installations planned by the 
Department of Communications of Japan 
are from Kyushu to Formosa and from 
Kyushu to Tsushima in the south and from 
Hokkaide to Saghalien in the north. A 
company is now being formed to establish 
a radiotelephone system between Kagoya 
and Osaka, a distance of about 120 miles. 

Effective June 1 last, the legal time in 
Poland will be the same as that of Central 
Europe. 

French radio -compass stations in Algeria, 
France, and Morocco give bearings on 450, 
600, or 800 meters, as the ship station may 
desire. For each bearing a charge of 6 
francs is made. American ship stations 
should obtain these bearings on the 800 - 
meter wave_ 

The new wireless station at Shabolevka, 
in Moscow, was able to receive messages 
from the recent Conference at Genoa. Mes- 
sages are sent by the commissariat for for- 
eign affairs through this station. The re- 
ceiving department is equipped with three 
apparatus, all of Russian construction. The 
station has two masts each 560 feet high. 

The wireless coast station at Bonifacio, 
Corsica, will communicate with any ship 
desiring information of meteorological order 
relative to barometrical pressure, wind (di- 
rection and velocity), condition of the sky, 

graph rate is 3 cents per word and the 
coast station rate is 8 cents per word. The 
same information (given by Bonifacio) is 
obtainable from the station at Marseilles. 
The rate is the same. 

VARIOMETERS AND VARIOCOUPLERS 
UNWIRED, PER SET slit 
varNaster-1 mahogany eaten, 1%" a 4%". maim - 
any rr.tor. winding term and braes hardware, $1.1e 
per Mt. 
Verisimilar-Bakelite tuba 4" a 5" Peter ball and 
all braes hardware. $1.54 per est. 
Pieces includa 1e sante per net te rootage. 

ARROW WIRE & RADiO COMPANY 
143 Seventh Amara New York City 

FEDERAL $ 
53-W. 2200 OHM 

PHONES 
We are Medea eat ear Week and will mad one 
anywhere pesipaini apes receipt H the dollars. 
la INS e1 be er nere 114.ee ease. F. O. S. New 
Yet City. Send remittenw with ender. 1naM1 
ate shipment. 

J. H. & C. S. ODELL COMPANY 
cstabueted ISIS 

Ipr-iis WEST 42ND STREET 
NEW YORK CITY 

LOOK! 
Complete Unassembled 
Cabinet Two -Stage 
Regenerative Receiver 

All High Class Moulded Parts 

$40.00 DISCOUNTS 
IN 

QUANTITIES 

W. A. DICKSON 
ISO Lint Fort St. Detroit, Mich. 

A Radio Necessity! 
Latest broadcasting map 15c. That is, 

a complete broadcasting map appeared 
in Radio World, No. 8, dated May 20. 
Mailed on receipt of 1k. Radio World 
Company, 1493 Broadway, N. Y. C. 

"TUNING IN PP 

TO THE RIGHT TUNE 13 VERY SIMPLE WHEN YOUR CONNECTIONS ARE 
SOLDERED WITH THE NEW 

"POST SOLDERING IRON 
(The Iron with the Platmmn Heating Unit). Removable Soldering Tip 

» 

)4 Actual Sine 

LIST $6.00 
Designed especially so cover every requirement for delicate work. The smallest practical. 
e«lrlent instrument en the market. Attaches to any. socket. Universal current. Fee 
guaranteed. From your dealer. Jobber or write 

POST ELECTRIC COMPANY 
M EAST &ND STREET, Div. SW NEW YORK 

A Fitting Birthday Present for Those Interested in Radio 
Are you cudgeling your brain in an effort to think of an appropriate present for relative et 

Mend? If that relative or friend is Interested in radio, WHY NOT SEND HiM OR HER RADiO 
WORLD FOR THE COMING twelve menthe? Send us ie.N for each subscription you went, and we 
will place the names on our subecrlptlon list for one year, postpaid, and we will aleo send special cards 
to the addresses you send us announcing that ow subscriptions were sent with your compliments. 

Address Subscription Department, Radio World, 1453 Broadway, New York Cats. N. Y. 

YOUR NEWSDEALER 
will deliver RADIO WORLD to your home. in order to be sure of getting RADiO WORLD regularly, 
and of not missing a nines issue, we suggest that you either subscribe direct or through your newt. 
-1__1r. _..... - .r. u e..,.. .....a._ n. rte....... _....- __.rr 
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4. HAWK 
JUNIOR 

1. HAWK JUNIOR 
DETECTOR TUBE SET 

All mail orders 
given prompt 

attention. 
Shipped C. O. D. 

HAWK MIPGET\ 

S. HAWK SENIOR 

1. 

SET 

Hawk, Jr., Detector Tube Set 
One of the most remarkable and thoroughly 
efficient radio receiving sets of its kind ever 
produced. It is a non -regenerative vacuum 
tube set of small compact size equal to many 
outfits ili Belling at $50.g 

$10 10.00 
yet 

retailing at the amazingly low 
price of 
If you are a dealer you are certain to create 
a furore in your territory with this set as a 
business getter. 

2. Hawk Gyrogcopic Variocoupler 
Genuine bakelite ant hard rubber. Fahnestock 
connectors throughout used as $5.00 standard equipment by the Gov- 
ernment. List price 

3 Hawk Midget 
Most complete efficient detector 
set at any price. Everything self- 
contained in unit. List price 

4 Hawk, JutSor 
A wonderfully selective crystal $10.00 receiving outfit receiving up to 
40 miles. List price 

S. Hawk, Senior 
Ideal vacuum tube receiver. Tuner, rotary 
plate, variable condenser, socket. rheostat, 
etc., in mahogany finish cab- 

$40s00 
inet, wired and mounted. List 
price 

6. Hawk Amplifier Unit 
Two-step audion frequency amplifier, elim- 
inates tube noises, and distor- 
tion is practically nil. Listt 
price 

$5.00 

6. HAWK AMPLIFIER UNIT 

HAWK RADIO MANUFACTURING COMPANY 
150th Street and Melrose Avenue New York City 


