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How Clemenceau’s Speeches Were Amplified from a Truck
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(C. Kadel & Herber.)
To insure the vast audience that wished to hear Georges Clemenceau, ‘“the Tiger of France,” the Western Electric Company used a radio speech-
amplifier moumited on an automobile truck stationed outside the hall where the speech was delivered. The photograph at the left shows the I
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ampli{lying truck; at right, D. C. McGalliard operating the amplifier.
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A Gift For YOUR Entire Family
This Is a Radio Christmas

The De Luxe U. S. Navy Type Radio Receiver

L
Give the BEST - f )
. HIS receiver is
This De Luxe U. S. Navy Type Radio Receiver must not T;ggfgpfv‘}ﬁggth‘x'gf
be confused with instruments selling for from ‘$200 to mally éggﬁefgf‘f;e:h for
$300. Highly selective. Will pick up messages, music, ';:::"lenggh;en&ctgvﬁ.og
lectures, etc., that lower-priced instruments will not hear. the attachment of loading

coils. Capacities of proper
loading coils for above are:
Primary 5Q; Secondary 50;
Tickler 30 millihenries.
While the receiver is pro-
vided with a “standby” or
untuned circuit, it also has

eerascmonar . _ an unusual degree of selec-
- o tivity. Although primarily
a® : X S designed for the more ad-

vanced fields of Radio
work, or the laboratory,
the simplicity of arrange-
ment and beauty of finish
make it unusually desirable
for the radio club or for -
the individual who desires
the finest equipment ob-
tainable for his home or
office. In thereceiver,
Bakelite tubes, threaded,
provide the forms on which
inductance coils of high
frequency cable are bank-
wound. After assembling,
the coils are impregnated
with an insulating com-
pound, in vacuum, and
thoroughly baked. Thein-
ductance switch controls a
mechanism whereby the
different sections may be
connected, completely dis-
connected and opened, or
completely  disconnected
and individually short cir-
cuited. This arrangement

For Immediate $ L ias s R
Christmas Delivery Price Teus than the shortest wave

length in the receiver’s
range. The reception of
| parasitic signals is over-
° ® - ° 1c -
Write for special club or trade” discounts e il
18 minimized, more energy
is forced to the detector

CHARLES R. ABLETT CO. e 3 e by
199 Fulton St.,, NEW YORK CITY \\ W),
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They Not Only Pump Air to Deep-Sea Divers
But Keep in Touch with Them by Radio

T O the uninitated, it is a con-
stant source of wonder
and ever increasing mys-
tery as to how deep-sea divers re-
ceive signals while under water.
Both the United States govern-
ment and private individuals have
made experiments which prove that
radio waves transverse water with
the same ease as they transverse
the air. It is no mystery, then, to
understand that if you use a very
well-insulated wire for an aerial
communication may be carried on
through the medium of water. Ina
series of tests made by government
experts, it was established that a

submarine could carry on communi-
cation with land stations and air-
planes while running fully sub-
merged. A very interesting experi-

ment may be tried out by e
menters who would like to prove
this fact. Bury a well-insulated
wire in ‘some nearby fairly large
body of water, using it as an aerial,
and connect up your apparatus in
the ordinary way, using the same
body of water as a ground. Then
use this aerial to prove that it is
no different from the aerial you take
hours to string up over your roof.
Government experts claim that bet-
ter receptinn of signdls is accom-

xperi-

plished in some cases than when a
regular aerial is used. In the tropics
there is a noticeable decrease in at-
mospheric disturbances when the
submerged antennae is used. The
outcome of several experiments that
are being carried on at the present
time will be published in Rabio
WorLD as soon as they are made
public, and some startling news may
be expected. The French Govern-
ment also is carrying on a similar
series of tests along the same idea.
It is claimed that France has some-
thing of vast importance in connec-
tion with grounds, which informa-
tion will be known soon.
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By Ortherus Gordon

Plgure 1—Heme-mads vernier attachment which may he applied to any standard wmabe
; of variable cendenser.

for sharp adjustment of

radio instruments have come
“vernier” attachments for almost
everything. Vernier is not a Scotch
word, meaning ‘“close’”’; but the last
name of a Frenchman—Pierre Vernier
—who first felt the maddening desire
for a scale which would measure the
fractional parts of .a whole unit. He
invented what is now known as the
“vernier scale.” His idea was hailed
as a boon by scientists. At the present
day a scientific instrument which has
any leaning toward accuracy cannot
afford to be without a vernier attach-
ment. In fact, some of the verniers
are so minute that they carry a magni-
fying glass around with them for con-
venience in reading ; otherwise the fine
points would be lost to the naked eye.
" Applied to radio apparatus the
vernier idea has given manufacturers

RIGHT on the heels of the need
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a chance to put out some pretty slick
articles, especially in the way of
variable condensers. But woe to the
radio amateur who already has variable
condensers without Pierre Vernier's
neat device to make them discriminat-
ing and set them off! Scrapping per-
fectly good variables is out of the ques-
tion—even if in favor of such a desir-
able feature as the vernier.

There is only one attitude the un-
lucky amateur can take — look glum
and stand it, unless he sees some merit
in the idea that one radio amateur

worked out for the benefit of his own

little variable condensers. He wanted
a vernier control on his condensers
because he knew what close tuning
meant, He couldn’t afford, however,
to buy new instruments. Therefore,

being a radio amateur, his thoughts
naturally turned toward home con-
struction, and they weren’t bent more
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‘chment as fitted to the rotor of the standard condenser, also the changes made
stator of the condenser to accommodate }

tfe new unmit.

ow to Put a Vernier Attachment
on

Your Condensers

than a minute in that direction before
he decided that what he wanted was
not construction, but reconstruction.
In other words, instead of building a
whole new condenser he decided to
build only the vernier attachment and
then find some way to add it to his
existing instrument,

No sooner said and fretted about
than, shortly afterwards, 'several ways
were outlined in which the great idea
could be worked out. A little later
came definite plans. There it was—
the neatest little vernier attachment
you ever saw, movable and everything,
which could be added to a standard
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Figure 3—Assembly of the vernier unit and

. the standard condenser. The phenegraph

.. disc is net put en until cempleted instru-
ment is mounted em pasmel.

condenser without danger of putting
‘it 6ut of commission! This article,
illustrated by the sketches, tells how
.the amateur did it. .

What he wanted was an extra mov-
able blade—not one that turned with
the others, but an independent affair,
which would swing off by itself when
he so desired. He also wanted some-
thing that could be operated from the
panel and that wouldn’t be a disgrace
to his bright 3-inch dial.

To fill these requirements he
collected, on his workshop bench, an
old phonograph - record, one fiber
washer, a piece of brass tubing and
two new condenser blades—one for
the stator and the other for the rotor.
The inside diameter of the brass tubing
was slightly larger than the outside
diameter of the rotor shaft, so that
the tubing would fit snugly over it.
With these simple parts he proceeded
to make the “vernier unit.”

When it was finished it looked like
Figure 1. The phonograph-record had

e e——
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Broadcasting the Yale-Harvard Game

(C. Underwood & Underwood, N. Y .)

The photograph tells the story. In the background is the seundproof booth which overiccked

Yale Bowl. In the right foreground, em the overcoat of a mewspaper reporter, is reproducer,

the dovice by which the chesrs could he heard so plainly. Men with reproducers attached

btbdrwmbmmtwm&hmwn&umuc%thnw

MCmp&ﬂth&thMﬁﬂuﬂn‘hnthoM From the
booth the sounds were tranemitted by special wire te WEAF.
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(Continued from preceding page)

been cut down until it was half an
inch larger all around than the dial.
The hole in its center had been
enlarged and the threaded end of the
brass tubing fitted snugly into it, On
the other end of the brass tubing,
fastened to it by pins riveted over, was
a condenser blade. The whole unit,
plus a fiber washer, as shown, was slid
over the shaft of the rotor so that the
new blade fittted closely against the
shoulder of the shaft, as shown in the
apper part of Figure 2. The “vernier
unit” is drawn in with dotted lines.

- The shoulder mentioned (S) should
be filed, or machined, so that it i1s the
same thickness as the washers which
separate the blades, otherwise the
corresponding spaces in the stator will
have to be widened so that the vernier
blade will not touch any of the station-
ary blades.

In preparing the stator so that it will
accommodate the extra “unit” it was
only necessary to add a blade, as in-
dicated by the dotted line in the lower
part of Figure 2. Mr. Amateur also
found it necessary to enlarge the fiber
bushing in the cover of the stator so
that it would take the increased
diameter of the brass tubing, This is
also indicated in Figure 2.

The vernier unit made and the stator
prepared, everything was ready for
assembling. Figure 3 gives an idea of
how the condenser was put together
again A fber wacher i11et one.half

as thick as the space washers used in
the instrument, must be inserted be-
tween the vernier blade and the inside
of the stator covér, as shown in the
sketch., The disc and the dial are not
put on until the instrument is set up
on the panel. Then both disc and dial
go on outside, so that it appears as in
Figure 4.

The reconstructed instrument is a
beauty. The pins, which are sunk into
the phonograph disc, help in the
adjustment because, actuated py them,
the vernier plate may be turned by the
idle fingers while the other movable
plates are being turned by the thumb
and forefingers.

No dimensions are given in this

article. It is the idea itself that is the
more 1mMnortant

Short Waves
By John Kent

The Potentiometer’s

Work

HE potentiometer produces fine
variations of voltage by means

of a sliding contact which plays over
a fixed resistance through which a
constant current flows and which
has a certain definite resistance. A
clear idea of the potentiometer may
be had by taking two circuits, an in-
put and an output, going to and
coming from the resistance. The
input, which may be a source of emf
(electromotive force), goes to the
ends of the resistance. The output
is taken from one end of the po-
tentiometer and the sliding contact.
Ohm’s law states that E == I x R
(Voltage equals amperage times re-
sistance), and since the input circuit
is through the whole resistance, I
remains constant. The part of the
resistance between the variable con-
tact and the end from which the out-
ut circuit 18 taken is variable;
ence, since I 1s constant, in order to
maintain the equality of the equa-
tion, voltage equals amperage times
resistance. If the resistance changes
then the voltage must change in the
same direction by a proportional

amount.
* % =

Try This Method

M ANY amateurs like to hook up
their own sets. They buy a lot
of apparatus, a panel and other de-
vices, then they solder up all the
connections and are surprised and
disappointed when they don’t get
the results they expect. Try this:
Instead of going ahead and hooking
up permanently at once, use some
old copper wire and experiment.
Then if you don’t get satisfactory
results, you can change your con-
nections without feeling that you

have been stung.
* %

¥

The Sensitive Spot
IN operating a crystal detector, it

often occurs that a sensitive spot
usually is lost with the least jar or
shaking of the table. To keep a
proper balance, adjust your crystal
detector to the sensitive spot of re-
ception. Drop some melted wax
from the top of a battery onto the
covering of the crystal detector.
This means that the sensitive spot
of the crystal must be covered. The
detector will then be grease proof
and cannot be knocked out of ad-

A TA LS e Bt S e T
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mitter used only as an emergency set and which has a normal working range of 500 miles.

1 XM — A Station That
. Claims High Radio Honors

By C. W Izitc_’, Consulting Engineer

HE Massachusetts Institute of
I Technology’s radio station 1XM,
operated by the M. I. T. Radio
Society, is one of the most remark-
able amateur radio installations in the
United States. Its unique design and
high operating-efficiency place it in a
class by itself. Signals transmitted by
this station have been heard many
times in Honolulu and very often in
Great Britain and Europe. Such re-
sults are made possible only by the
most careful technical attention to
small-design problems, which actually
determine the success of a station.
Figure 1 illustrates the general ar-
rangement of the sending and receiv-
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for a ground. The low capacity of this system
causes a very sharp wave to be radiated.

ing apparatus. On the extreme left is
shown a 200-watt quenched-spark
transmitter used only as an emergency
set, and which has a normal working
range of 500 miles. Next to it is a
Signal Corps type of radiophone trans-
mitter and receiver. This outfit is
often used for reception. At times, it
is employed to broadcast local phone-
messages, but its use in this particular
field is limited by the local broadcast-
ing stations.
paratus is an Amrad short-wave re-
ceiver, using radio- and audio-fre-
quency amplification. The switch-
board panel is unique in operation. It
effectively controls the motor-gener-
ators and the connections for modula-
tion on the tube transmitter shown on
the right.

This transmitter has a normal work-
ing range from 3,000 to 6,000 miles!
It is creating much attention among
radio amateurs. This feat of opera-

17 ff r-ir" 3:’

The next group of ap-.

tion is really worthy of nation-wide
comment, since with only four 50-watt
tubes an amateur station can send at a
range equal to that of a commercial
station using many limes the power.
For straight C-W, 1000 volts is im-
pressed on the plate circuit of the tubes
and the modulation is accomplished by
a key through relays on the grid cir-
cuit. The carrying power of the 200-
meter wave is enormous. The 1000
volts, D-C, for the plate supply, is
obtained by a mercury arc rectifier.
For work at shorter ranges, the plate-
supply voltage is taken directly from
the 500-cycle motor-generator. By

this method, a characteristic pitch note

is produced. Those amateurs who
have copied 1XM signals will testify
as to the quality of this note.

Figure 3 shows a close-up of the
transmitter showing the control panel,
key, and relays, tubes, meters, trans-
formers and filters (under table), tun-

Figure 3—Close-up of the transmitter showing the control panel, key, relays, tubes,

A

e

meters,

transformers and tuning coil, also the mercury arc-rectifier. The radiating equipment consists
of four wire cage-aerials one hundred feet long.
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‘Try This New Tuning-Coil Hook- up

hear talked about in radio is.

IN these days, when all you

superregeneration, heterodyne,
and two-variometer circuits, other
elements are overlooked. If one
refers to a tuning coil, he is looked
at in surprise and, maybe, disgust.
But if the average amateur were to
be told that he could get regenera-
tion on a three-slide tuning coil, he
would turn from disgust to wonder,
However, this is just what I am
going to try to prove to you in this
hook-up.

For the person who is inclined to
experiment, or the radioist who
would like to have a bulb set but is
hindered by lack of ready funds, the
little circuit published herewith will
prove a pleasant surprise. It is not
without its merits. Of course, the
results will not be equal to those of
a three-unit regenerative set, yet it
is surprising what may be accom-
plished with it after one has become
accustomed to its manipulation.

By Robert L. Dougherty
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acrial lead. This will make the set more selec-
tive, although it is not abeclutely necessary fer
proper manipulation. The new W-D 11 works
admirably with this hook-up. It needs enly a

single dry-cell to operate at its highest efficiency.:
Long distances have been worked with this set.

See what you can do with it—you sceptics and
hook-up heunds.

[}

The apparatus needed is a three-
slide tuner, a bulb, socket, rheostat,
A and B batteries, and phones.
When hooked up according to the
illustration, and slider No. 1 1is
moved back and forth—that is, the
one controlling the wave length—
a sound similar to the “frying noise”
in a regular regenerative set will be
heard. If this noise is not heard,
you will have to adjust slider No. 3.
The best position for this slider will
generally be found about three
fourths of the way along the coil in
approximately the same position as
that accompanied in the illustration.
Slider No. 2 should be used after the
signals are heard; but it will be
found that it will work best when
kept below the position of slider No.
3. After slider No. 3 has been
adjusted, it will not be necessary to
move it, as all the tuning is now
done with Nos. 1 and 2. A variable
grid leak is of great assistance in con-
nection with this hookup.

- e

Radio Relays to Remember
By George W. May, R. E.

Topography of Country
- Effects Range

NE important element in radio

is “the lay of the land”—the
topography of the country. It has
a great deal to do with the effective
range of both the receiving and the
transmitting set. Outfits that are
exactly alike in their make-up and
located only a few hundred feet
away, have been known to have
widely different ranges. Many
times this has been experienced by
the average radioman and, some-

times, found hard to explain; for
conditions seem to be apparently the
same, but close observations will
bring to light some little factors that
tend to reduce or increase the range
of the set.

Many advocates of the open air
who take their receiving sets with
them, especially when situated in a
depression between mountains, may
be disappointed when they get poor
results or even no results. It is a
known fact that radio waves do not
descend to any extent into valleys

-
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(Continued from preceding page)
ing coil, and the mercury arc-rectifier.

The radiating equipment consists of

four wire cage-aerials 100 feet long,
the upper end of the antennae is at-
tached to a 150-foot stack. A counter-
poise is used for a ground, and the low
capacity of this system causes a very
sharp wave to be radiated.

Figure 3 also shows the general ap-
pearance of the system and gives a
fair conception of the magnitude. The
efficiency of the cage-type aerial, as
proved by actual tests at this station.
is very high.

Aside from the ordinary routine re-
lay of messages, the society conducts

.Y . M rvl-euUrES ey TS JERpORg, | o =SS, B PPN

paign. Many of the experiments car-
ried out at this station are of an ex-
treme technical nature. The result of
tireless effort has been the development
of many new and unique hook-ups.
Figure 3 gives a general idea of the
nature of the experimental bench. The
ease with which any voltage, A-C or
D-C, may be obtained makes it quite
easy to conduct any type of test
work with the minimum amount of
wiring. By diligent application, due to
well-founded technical training and ex-
perience, this station is maintained and
operated at maximum efficiency. New
apparatus is constantly being added.
An 8-tube superheterodyne was con-

bmoce ot 2 ¢ 9

surrounded by high, steep moun-
tains. If there is a considerable
space, this does not hold true; for
in this case-the radio waves follow
more readily the exact contour of
the earth’s surface. When the
mountains are close together, the
waves seem to jump from peak to
peak rather than descend between
them. If you are in the mountains,
try and erect your aerial at as high
a point as possible,. Maybe you
happen to be in a location where
your signals are poor. Dry, arid
land surrounding a radio station also
tends to reduce its range, while ex-
panses of water will tend to increase
the range. Surroundings of metal
often decrease the range. High,
steel buildings absorb waves. When-
ever you are surrounded by build-
ings, 1t is well to suspend your aerial

as high as possible.
x ¥ %

Locating the Aerial

WITH the best of conditions,
the aerial can be run from one
end to the other of the house, in-
side as well as on the roof, although
the outside aerial is recommended
as superior to any other. The
greater the height at which it can
be suspended has some effect on the
ability of catching wave trains or
signals. We must remember that
radio waves go through everything.
The plaster on the wal's of a house
have no effect on radio waves and
offer no obstruction to them what-
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Secretary LDenby Rates Radi; High n
Government Work

Naval Service Earns Over Two Million Dollars in Six Years. Aids
Merchant Marine, Press, and Governmental Service

ASHINGTON, D. C.—Ra-

‘N/ dio in the United States

Navy, taken solely as a busi-
ness proposition, is a money maker
for the government. During the past
six years, $2,222956 has been de-
posited in the United States Treas-
ury out of a far greater amount col-
lected for the trangmission of com-
mercial radio messages. The col-
lections during the last fiscal year
totaled $627,904, out of which $369,-
735 was deposited in the treasury,
Secretary Edwin Denby states in his
annual report. Collections in the
year 1922-23 showed a falling off of
such receipts due to the fact that
many merchant ships were laid up,
while savings also decreased because
all governmental departments were
endeavoring to economize in com-
munication expenses.

Governmental traffic handled by
Naval Radio stations, other than
Naval communications, would have
cost $1,080,800 at commercial rates
and was less than a third of the
trafic handled the preceding year.

By Carl H. Butman

This amount added to the commer-
cial receipts would have brought the
year’s business in Naval radio traf-
fic to $1,708,704 in receipts and sav-
ings. When it is considered that
the Navy in no way competes with
commercial stations, but handles
messages only where and when
commercial stations are not avail-
able, the aid rendered in this auxili-
ary radio work is better appreciated.

For the Merchant Marine alone
the Naval Communication Service
handled 3,749,483 words during the
past year and forwarded press mat-
ter to the number of 1,012,279 words.

As a new departure in the inter-
ests of economy, an attempt was
made, last summer, to employ the
Naval radio circtiits exclusively for
transcontinental traffic, but static in-
terfered in May and June so severely
that delays were encountered. Fair-
ly satisfactory results were obtained
from transpacific circuits, but the
completion of the new high-powered
set at Guam is required for efficiency
in that circuit. Headquarters of the
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Roughing It By Radio
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“toem by Lawrence B. Hinckley)

European communication service
were established at Paris, and of the
Asiatic Division at Cavite. In Eu-
rope, the Naval Service co-operated
with the American Relief Admin-
istration and the European Chile
Fund. During the Limitation of
Arms Conference, two Pacific cir-
cuits were set up for the Japanese
Government, one of which has been
continued for business purposes be-
tween the United States and
Japanese Governments.

A service rendered by the Navy,
but little known, is in receiving
S O S calls, which in the winter av-
erage thirty a month on the coast
between Maine and Cape Hatteras.

Sixteen of the Navy’s shore radio-
stations were closed as ‘“not neces-
sary in accordance with the approved
national policies,” during the past
twelve months. Twelve of the fifty-
six radio compass stations, operated
by the Navy free for the benefit of
merchant vessels lost in fog or with-
out efficient compasses, may have to
be eliminated due to lack of per-
sonnel, it is stated by Secretary
Denby. He explains that the fur-
nishing of compass bearings to ves-
sels off the Coasts and on the Great
Lakes is of great value to shipping
interests. Some stations handle as
many as fifty calls a day in bad
weather.

At present these stations operate
on an 800-meter wave and are ef-
ficient for a range up to 150 miles,
but a new long-wave radio compass
is being developed which will op-
erate on waves between 500 and
2,500 meters. This would increase
the distance of audibility up to about
1,000 miles. In addition, it is ex-
pected that this instrument will have
great value in time of war.

A new Naval radio-set for use in
spotting gun fire was tested out at
the Anacostia Naval Air Station re-
cently. After a fifteen-hour flight-
test with the manufacturer’s model
of the SE-1375 spotting plane set,
the model was returned to the manu-
facturers as a guide for production
of a number of sets. It is reported
to have stood up well under the test
and, with the exception of a few
minor changes, to have given very
satisfactory results.

_W
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Accurate Tuning with
the Capacity Switch

By Donald ¥V an Wyck

HE desire to place all con-
I trolling elements of a cabi-
net radio-receiving set on the
outside of the panel has brought
into general use the series parallel-
switch. The suggestion that addi-
tional instruments be provided for
the receiving set in order to in-
crease selectivity is usually accom-
panied by groans from the man who
pays the bills. But when incor-
porated in the outfit they may be
rearranged to advantage.
The rearrangement consists chief-
:iy in reconnecting the primary con-
enser so that its sphere of useful-
ness is considerably increased. By
the shifting of a few wires and the
addition of a single-switch knob,

the goal is achieved. The effect
on the radio enthusiast when an-
other switch is added depends en-
tirely on his status in the radio field.
The newcomer who scarcely knows
the controls feels that he never will
be able to tune in the set properliy.

The amateur out in the country
where open space is not at a pre-
mium generally erects an aerial of
200 feet or more. No doubt he be-
lieves that a long aerial will pro-
duce signals of greater strength;
but he fails to consider that radio-
phone broadcasting, in which he is
most interested, is sent on a wave
of 360 or 400 meters, whereas his
aerial has a fundamental wave-
length of, maybe, 450 meters or
more, or is probably very short.

With this in view, the only pos-
sible move is to insert some capacity
switch and capacity in series, or
parallel, with the aerial. The aerial
18 like a huge conductor with the
earth as the other conductor and
the air between as an insulator, or
dielectric. Thus, by placing a con-
denser in series with the aerial, it
will produce an effect similar to two
* condensers in series.

The primary condenser of radio-
e @ > PR [
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in series with either the ground or
the antenna lead. When it is in this
position, it enables the desired fine
tuning, but does so by simultaneous-
ly shortening the natural period of
the antenna system comprising an-
tenna and ground leads and the pri-
mary inductance.

While this reducing is permissible
with the antenna and variable con-
densers in use, it nevertheless low-
ers the effective tuning of the set as
a whole. The series variable con-
denser makes the tuning of the re-
ceiving set more difficult.

With the variable condenser
placed in series with the primary
inductance, tuning may be said to
be more complex because the con-
denser unit must be set within cer-
tain limits depending on the wave
length to be received. This with
the primary fine and coarse switches
makes three controls which must be
set in correct relation to one an-
other. When the primary condenser
is connected in parallel to the pri-
mary coil the condenser dial may
remain at zero during the prelimi-
nary tuning with the switches, and,
later, may be utilized as a correc-
tive tuning measure. This latter
arrangement also increases the wave

length to which apparatus may be
tuned.

There is no. doubt that both series
and parallel switches have their ad-
vantage, the former for the lower
and the latter for the longer wave-
lengths possible with each particu-
lar outfit. This series parallel-

switch then answers the purpose.

This switch has puzzled many radio
amateurs who are puzzled when
they realize its complications. The

double switch-arm has also served.

to confuse the casual inspector be-
cause he labors under the impres-
sion that it is necessary to bring
flexible leads to each of these metal
strips or else he thought that both
arms were separate pieces of sheet
metal. Yet the series parallel-
switch is nothing more than two
separate contact arms. It is simpler
to construct your own capacity
switch 'tl}an to go out and purchase

Figure 3—S8chematic diagram shewing hew ™
hook-up apparatus for a series-parsliel switch.

switch consist of spring sheet-brass,
a switch knob, and 8 contact points.
The knob may be made at home
from a piece of hard wood or hard
rubber, or it may be made from a
large-size thread spool sawed radial-
ly in half.

Two contact arms are cut from
the sheet brass in the shape shown.
The distance from end to end may
not exceed 3 inches, and may be
less, depending on the amount of
available space. From each end,
bend the strip at right angles about
18 of an inch from the end. The
two metal arms are screwed to the
knob on the large, or under, side by
small wood screws. The spacing
between the two blades is such that
there is at least 1§ of an inch to sep-
arate the two inside edges, and that
the cut-out portions at the center
may not touch the machine screw
which holds the knob in place. The
eight contact points for the switch
are placed four on each side of the
center along the arc traversed by
the ends of the switch arms. The
spacing between the points is de-
termined by the switch blades and
should be such that the blades rest
squarely upon the faces of the con-
tacts in each position. The contact
points should be neatly placed with
reference to the center line of the
switch knob so that the appearance
of the panel may be enhanced
rather than spoiled. The accom-
panying diagram shows the wiring
circuit of the capacity switch. The
condenser for this purpose should be

about 43 plates, although a smaller
size will do.

In general, the switch is placed in
the series position for tuning in
short wave-lengths and in parallel
when tuning in the longer wave-
lengths, Usually this switch is used
with the honeycomb type receivers,
although it may be used with most



10

RADIO WORLD

The Radio Primer

For Thousands of Beginners Who
Are Coming snto Radso Csrcles

Weekly A B C of Radio Facts and Prin-
ciples Fully and Tersely Explained

By Lynn Brooks

duced?

HOW are electric currents pro-

Electric currents are pro-
duced in several ways, the two most
important- being by electromagnetic
induction (magneto and dynamo),
and by chemical action. Electric
currents are moving electrons. These
electrons move along a wire, thus pro-
ducing the current with which we are
most familiar. They may also move

Iy
L

Figure 2—The sum of the currents passing through

a, b, and ¢ is equal te the sum of the currents

passing through d and . Each sum is equal

to the cwrrent passing through any part ef the
| single wire, as at g.

unattached through space from one
point to another. This is what happens
whén a flash of lightning occurs. It is
what occurs in the X-ray bulb and in
vacuum tubes used in radiotelegraphy.
They may move also through a liquid
or gas. This is what happens when
we use an electric current to electro-
plate objects—as, for instance, silver-
plating spoons.
x kX

What has a circuit to do with con-

ductors?

A circuit is a number of conductors
arranged so that they are connected
electrically. A current of electricity
will low through a circuit when some
source of electric current is attached
to the circuit. When a current is flow-
ing in a circuit the current is of equal
strength in all parts of the circuit, pro-
vided the circuit consists of only one
path.

* x *

Will the current be the same when
flowing through the circust, as shown
in Figure 1?7

The current going through the re-
sistance — R —the current going
through the telephone receiver, and
the current going through the telephone

| a?/faz/es i
R

Trmps.
LML—» TER.

Figure 1—Diagram of electric circuit with resist-
ance, telephones, and transmitter in the circult,
The electric current is equal in each unmit.

transmitter are equal. If the circuit is
divided then the sum of the currents
passing through the divisions are

equal.
* & %

How are the currents sn Figure 2
divided?

The sum of the currents passing
through A, B and C are equal to the
sum of the currents passing through
D and E. Each sum, of course, is equal
to the current passing through any
part of the single wire, as at G.

x %X %

Will an electric curremt produce
magnetism? :

A current is recognized by the effect
it produces. An electric current will
cause magnetism, give rise to heat,
cause chemical action, and may be
made to operate by using the magnetic
effect.

x * %

What have we learned?

We have learned that magnetism 1is
produced by an electric current; that a
moving electron is surrounded by a
magnetic field; that the magnetic field

. 1s made up of magnetic lines of force;

that the direction of the magnetic lines
of force is the direction along which
the north pole of the magnet is urged.

x % *
What is the magnetic circuit?

The magnetic circuit is the path
which the magnetic lines of force fol-
low in going from the north to the
south pole of the magnet. It has been
found that iron is the only perfect con-
ductor of these magnetic lines of force.

x x *

What does tron contain?
Iron 1s said to have permeability be-

How to Treat Phones
By John Kent

F the owners of receiving sets
would realize what delicate
instruments the headphones
are, we wouldn’t hear so many com-
plaints that they are not getting as
good results as they did the first few
weeks their set was in operation.
You wouldn’t expect your ears to
be as perfect as they are if you gave
them half the abuse that the average
headphone gets during its life.
Here are some of the things you
shouldn’t do to a pair of phones:
Don’t open the phones (take off
the ear caps), or let anybody else do
so unless you know just what you
are about. .
Don’t tap on the diaphragms.
They are easily bent and dented.
Don't drop them. They may not
break; but any jar lessens the mag-
netism in the permanent magnets,
thereby lessening their sensitiveness.
Don’t pull the phones out by the
cord. It is only tinsel.
Don’t set them in a place where
they are liable to get damp or wet.
DON’T TEST BATTERIES with
a pair of good phones. You are
liable to burn them out. Most
phones are wound with No. 40 wire
which is as fine as a hair and is not
meant to stand heavy voltages.

Aerial Connections
By George W. May, R. E.

EAD-IN wires to the receiver

may be connected to the end
of the aerial or to the center. If
connected at the end, it then be-
comes what is known as an inverted
aerial. If connected at the center
of the aerial it becomes a T aerial.
This type aerial has a tendency to
reduce the wave length approxi-
mately one-half that of the inverted
L aerial. In case the aerial is con-
structed on the roof or outside the
house, it is advisable to carefully in-
sulate the lead-in wire by running a
porcelain tube through the window
casing or some other part of the
house. This is not absolutely nec-
essary in dry weather; but when the
wood gets wet, it becomes a good
conductor and may cause trouble as
a result of electrical leakage through
moisture.

cause it will carry lines of force. Dif-
ferent kinds of iron have different de-
grees of permeability; therefore, cer-
tain kinds of iron will carry more mag-
netic lines of force than others.
Wrought iron has a very large perme- -
ability. All other substances are poor
conductors of magnetic lines of force.



RADIO WORLD 11

INationaltRadio Week—Dec. Z?to 36
Are You Ready for this Big Event?

December 23, and ending at midnight on Sat-
urday, December 30, is National Radio Week.
It is the first National Radio Week in the history
of this important and wonderful new science.
It will be celebrated all over the United States, Can-
ada, and Cuba.
It comes at a time of the year—Christmas and New
Year’s—when all the civilized world is alive with gay-

NEXT WEEK, beginning at dawn on Saturday,

ety—filled with the desire to do good and bring cheer

to others. .

And, this year, in no other way can the people give or
receive cheer so well as’ through radio.

It is new! You who are dyed-in-the-wool fans
know its joys and surprises. Those yet uninitiated are
anxious to know—to “listen in.”

It is estimated that there are six million radio fans
in th?e United States. How many others want to be
fans !

You can help them to become fans. By doing so, you
help radio.

What can you do? you ask.

Hold block parties—the good old-fashioned kind—
substituting radiophone music for bands.

Have radio parties—invite all your friends—and get
the “kick” out of the air.

If there are any radio “knockers,” prove to them that
radio has come to stay.

Improve your set. See what distance you can get out

=

ANY who own radio sets
believe that once the sets
are in working order and

dust that

may
plates.

condensers to remove particles of

of it and communicate with everybody you hear at any
great distance.

Boost radio to your friends who have no sets.

If you have a radiophone transmitter, codperate with
the neighbors by transmitting for their benefit. Get
acquainted with them. Help them to become fans,

If you have a spark station, try to help out by trans-
mitting only when necessary. Cut out talking to the
fellow on the next block just to hear your spark work-
ing.

If you can play any instrument—outside of a receiv-
ing set, of course—apply to your nearest broadcasting
station and offer your services. They will be glad to
have you.

You Old Timers! Get acquainted with the little fel-
lows. Show them what they can do with a little time
and patience. You had to be taught first.

You Experimenters! Try out new ideas. Everybody
is looking for them. And you may strike something
big.

See if the pastor of your local church wouldn’t like
to have you install your set for a couple of nights and
give small radio recitals from the broadcasting sta-
tions.

Interest the merchants in your locality. Maybe they
don’t realize that they are letting a good thing get by
them. ‘

In any event, celebrate National Radio Week and be
-a National Radio Week booster!

lRa_d{o Rﬂules for the Day, Week and Month

Monthly

1. Test and charge storage bat-
teries. See that the solution 1is

collect between

bring in signals, the only thing left
to do is to watch the batteries. A
radio set isn’t like an egg—it im-
proves with age. A radio set needs
looking over once in a while. Dust
is an enemy of radio, because it
generally forms a short circuit.

Aboard ship there are certain
things that are part of the daily
routine that must be done. They
serve to illustrate the care that
should be taken with a radio set.
Here is a set of rules to follow:

Daily

1. Wipe off all instruments care-
fully with chamois skin or a very
soft cloth.

2. Examine contacts of all re-
ceiving circuits and remove dirt and
corrosion.

3. If using crystal detector, clean
by immersing in bisulphide of car-
bon.

4. Clean spark-gap and transmit-
ting apparatus. Inspect all trans-
mission leads both on the back and
front of board.

Weekly

1. Rub all moving parts lightly

with vaseline. Blow out variable

2. Clean transmitting condensers
and inspect the connections.

3. Clean key contacts and dress
down with a light filing, if found
to be pitted.

4. Rub the antennea switch blades
lightly and see that the clamps are
making good contact.

clean by use of hydrometer.

2. Make note of any deviation in
the operation of any of the instru-
ments and file same with the head
of the department.

3. Inspect antenna connections
and wipe off all insulators with stiff
brush dipped in carbon bisulphide.

326 BROADWAY

FANS, AMATEURS, DEALERS, BROADCASTERS, MANUFACTURKERS,
AND THE GENERAL PUBLIC

Are Looking Ferward te

NATIONAL RADIO WEEK

DECEMBER 23 TO 30, INCLUSIVE

All Interested in Radio Sheuld Help te Make This Event a Smashing Suscess.
It you want to kmow mere abowut R eddreass

NATIONAL RADIO WEEK EXECUTIVE COMMITTEE
J. ANDREW WMITE, Chalrman

Be a National Radio Week Booster

NEW YORK
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Factors That Ettect the Range of Radio

NE of the questions almost
O invariably asked regarding

a radio transmitter i1s, “How
far will it send?” This question is
justifiable. It has become standard
practice with builders of radio-trans-
mitting equipment to carefully
specify the conditions under which
-any guaranteed ranges can be made.
Even then 1t is seldom that a con-
servative company will guarantee
transmission at all times.

In the first place, a radio trans-
mitter . will transmit several times
as far at night as in daylight; it will
transmit farther on a dark night
than on a moonlight night. This is
due to the fact that sunlight and
moonlight causes an ionization of
the atmosphere, which results in
much greater losses than occur
when such ionization 1is not
present. The greatest ranges are
obtained when the atmosphere be-
tween the transmitting and receiv-
ing stations is most nearly a perfect
insulator.

The range depends on the nature
of the territory lying between the
transmitting and receiving stations,
the greatest ranges for a given
power usually being obtained over
water. Any metal, particularly iron
or steel, lying between the stations
will cause a loss of signal strength.
Such metal may either be in the form
of artificial structures such as build-
ings or building frameworks, or may
be in the form of ore deposits. Some
sections of the country are noted
for their poor location for radio re-
ception, and the cause of this can
usually be traced to this reason.

In many places it is possible to re-
ceive effectively from all directions
out one, and it is usually found that
in this direction a metallic structure,
or a metal deposit, is responsxble
for the lack of reception.

A radio station which can be de-
pended upon for reliable communica-
tion, through the winter months, for
a given range can only work ef-
fectively during the summer months
over a fraction of this range, as-
suming that the power of the trans-
mitter is not increased. This is not
due to any dimunition of signal
strength, but to the percentage
presence of so-called static disturb-
ances during the summer months.
Static disturbances, which result in
cracking, hissing, or grinding noises

By B. R. Cummins

Radio Engineer, General Electric Company.

in the receiver head-phones— fre-
quently sufficient to make this radio
signal unintelligible—have been the
subject of investigation and analysis
for many years, during which time
many attempts have been made to
determine their origin and means for
preventing their detrimental effect
on radio reception. ‘While some very
special receiving-equipment and an-
tenna systems have been devised to
increase the ratio of signal strength
to static strength (the so-called
“signal-static ratio”), the most posi-
tive way of overcoming static seems
to lie in transmitting sufficient
power to make the radio signals in-
telligible even in the presence of
static. This was the procedure fol-
lowed, for example, at the Lafayette
Station in Bordeaux, France, built by
the United States Navy Department
during the World War, for reliable
communication if transatlantic ca-
bles were cut by the enemy. This
station has a capacity of 1,200 kilo-
watts.

The range depends, also, on the
type of receiving equipment which
is used and the ability of the op-
erator to use his equipment to the
best advantage. A receiver with
one or more stages of amplification
will receive stations which cannot
be heard without such amplification.
There is a limit to the extent to
which amplification can be used. It
does not serve, for example, to over-
come static disturbances, because
such disturbances are amplified to
the same extent as the radio signal
itself, leaving the signal-static ratio
the same and, therefore, not making
the message any more intelligible.

The wave length at which trans-
mission is carried on is also an im-
portant factor in the range of a
given power. Energy radiated at
short wave-lengths is absorbed to a
much greater extent than energy at
longer wave-lengths. For this rea-
son, very long wave-lengths, com-
paratively, are usually used for a
long distance such as transoceanic
communication.

The personal equation of the re-
ceiving operator is of importance.
Signals which are quite readable to
some operators are absolutely unin-
telligible to others.

The number of stations working
in close proximity also decrease
ranges which would otherwise be

obtainable; for many signals which
have sufficient strength to be easily
interpreted are made unreadable by
interference caused by other sta-
tions.

In general, therefore, in specify-
ing the range of a radio transmitter,
it is necessary to specify whether
transmission will be carried on by
day or night; in winter or summer;
the type of receiver, and the amount
of amplification; the nature of the
country lying between the transmit-
ting and receiving stations; whether
or not uninterrupted communication

1s required or whether so-called “de-

ferred service” is satisfactory; the
wave length on which transmission
will be carried on; the kind of trans-
mission desired, that is, telephony,
continuous wave telegraphy or in-
terrupted continuous wave teleg-
raphy; the vicinity in which the
transmitter will be located with re-
spect to other transmitters; and,
lastly, but by no means of least im-
portance, whether or not the range
specified, even after the foregqing
conditions are known, shall be a con-
servative one or the maximum ex-

pected.

It is impossible, in a very brief
discussion, to analyze more fully the
various factors entering into range
considerations which have been
enumerated ; but the mere mention-
ing of the existence of these factors
should be sufficient to make all of
us realize that a brief statement to
the effect that a radio transmitter
has a range of, say, 500 miles, is
practically meaningless.

This does not mean that reliable
communication cannot be carried on
over given distances, for a careful
consideration of all conditions will
permit satisfactory equipment being
installed. Such equipment will fre-
quently transmit distances far
greater than the rated range of the
set. For example, a transmitter
manufactured by the General Elec-
tric Company which is rated, under
definite conditions, at 175 miles, has
recently communicated by telephone
over a distance of 4,050 miles.

In view of the foregoing, anyone
concerned in the range of radio sta-
tions should assure himself of the
conditions under which the trans-
mission has been, or is to be carried
on, before arriving at any definite
conclusions.



RADIO WORLD

13

Remote Logging Camps on Pacific
Coast Get News Daily by Radio

ASHINGTON, D. C—The
V‘/ spirit and morale of the
logger, situated far within the
fastnesses of the great Pacific Coast
forests, has been materially improved
since the installation of modern radio-
receivipg sets in logging camps. Many
of the western newspaper broadcasts
carry the daily news of the world into
the heart of our lumbering districts
where their daily papers do not reach
and the telephone is not available.
Instead of waiting a month to learn
of some event in the outside world, the
logger gets press dispatches daily.
Thanks to radio, he is no longer a
backwoodsman, in the old sense of the
word. He received the news referring
to the President’s message on the Ship
Subsidy Bill and the final score of the
Army and Navy football game almost
as soon as the city radio fan.

Forest Workers Get Forty Stations.

“*With modern apparatus of the
vacuum tube type, the logger can tune
in on no less than forty broadcasting
stations from Calgary to Los Angeles,
and from Denver to Portland,” accord-
ing to the National Lumber Manufac-
turer’s Association, whose research
department has been devoting consider-
able time to the use of radio. Up in
the forest-clad hills of Oregon, far
from the railroad and mail routes, a
digest of the daily news or a concert
from San Francisco, “listens pretty
good,” as one logger put it.

The logger’s radio set has a more
important use than its recreational
value, however; it is a business asset
in the remaining big timber stands of
the country. Through the aid of the
fleet of airplanes, assigned to forest-
fire observation by Major General
Patrick, of the Army Air Service, each
of which is equipped with sending and
receiving radio, conflagrations in the
districts patrolled have lessened not-
ably.

Co-operating with federal, state, and
private forest-protection, high-flying
airplanes cover more territory in a day
than a forest ranger on foot could
cover in three months. “Spotting” a
fire, or smoke, the plane hovers over
the site while the observer plots the
location on a map and then broadcasts
a fire warning giving the location. Sta-
tion operators equipped with receiving
apparatus catch the air scout’s message
and relay it, usually by private phone
lines, to the ranger or patrol station
nearest the fire, and within a few
mimutes detachments of skilled fire-
fighters are enroute to the section in
danger. Since speed is so essential in
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Loggers of to-day are enjoying radieo as
much as city fans. “High-Climbers” erawl
to the upper branches of trees 300 fest high
to ring the aerials, carrying axes to trim
branches as well as a line by which the

aerial is holsted.

fighting forest fires, first the airplane,
and now radio, won the respect of the
owners and operators of timber lands.
Radio also serves to anticipate the
approach of lightning storms and to
approximate their intensity by means
of a static barrage which might be
called a “radio lightning recorder.”
This consists, the Lumber Association
states, of a movable loop-antenna
which rotates about a vertical shaft,
not unlike a radio compass. By turn-
ing the loop parallel to the general
direction of the oncoming storm, the
direction of approach may be de-
termined with an error of less than
four degrees, as the static discharge is
at its maximum when the loop is
parallel to the line of approach.

Radio Lightning Detectors

The purpose of learning the direc-
tion of the storm is to enable the mem-
bers of the patrol to plot its course
and send out observers to locate trees
struck by lightning. Lightning is said
to cause twenty-five per cent of forest
fires, and its particular hazard lies in
the fact that unseen bolts strike trees

.and smolder for days before actually

breaking into flames,

The static barrage, the latest of
radio fire-fighting equipment, has been
operated quite successfully, Tech-
nically it measures the frequency of
the static discharge and records it on
a dial or indicates it visibly across a
spark gap. When the frequency of
the discharge becomes excessive an
automatic electric gong is rung to an-
nounce impending danger. The direc-
tion of the storm is then determined by
means of the radio loop, and by the
time lightning is flashing over the
stands of timber, patrols have started
through the threatened district, alert
to spot trees struck by lightning.

Many of the forest wireless stations
are manned by ambitious young ama-
teurs, some of them owning their sets,
and all of them seeking to do con-
structive radio work and perfect their
knowledge. One privately owned re-
ceiving set is reported to have picked
up accurately messages from four air-
plane patrol routes miles apart.

Lofty Aerials, 200 Feet High

City amateurs who boast of thirty-
foot aerial masts, would be envious of
the natural masts available in the west-
ern forests, where giant fir trees tower
three hundred feet. At least they
would be envious until they began to
wonder how to utilize this excessive
height for stringing an aerial. On the
camp’s “high-climber” evolves the job
of rigging the lofty antenna. He is
skilled in climbing tall trees, as part
of the logging business demands daily
trips aloft to oil pulley blocks for
cables or to prepare a new setting for
the yardage operation. By skillful
manipulation of a single loop of rope
about his waist and around the bole of
the tree, the high climber, equipped
with a pair of leg-irons, or spurs,
slowly raises himself upward. With a
deft twist of his wrist, he flips the rope
upward a foot or two at a time. trust-
ing his weight to it while he replants
his leg irons a little higher on the
trunk. It is a task the city-aerial
builder would not relish. It requires
unusual skill and steady nerve on the
part of the climber; but that veteran
thinks nothing of it.

Foresters and lumbermen say that,
in the Pacific Coast timber-belt, radio
has accomplished, within a few months,
what would otherwise have takem de-
cades to bring about. It has become a
permanent fixture tending to promote
both contentment and efficiency, as well
as to afford a means of fire protection
of "hitherto undreamed of worth.
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Radiograms

The Latest Important Radio News Briefly Told for the
Growing Army of Radio Fans

cessfully broadcast from NOF, Anacostia, D. C., on Tues-

day, December 5. A full-page photograph showing a similar
broadcast was published in Rapio WorLp, No. 37, dated De-
cember 9, the Christmas Number. Broadcasting the President’s
address will always be an important radio event. Three separate
telephone-wire circuits carry his voice from the Capitol to the
Naval broadcasting station NOF. The transmitter which picks
up the President’s voice on the platform in the House is part
of the public-address system recently installed to carry the
voices of speakers to all parts of the Capitol. This transmitter
is connected to NOF by three wire circuits. The Chesapeake
and Potomac Telephone Company has provided three circuits
to insure against any possible interruption. One circuit will
be used for conveying the President’s voice, a second will be
used by the eugineers as an “order wire” over which they can
direct operators and keep the transmitter at an even pitch. The
third circuit is provided in case anything happens to either of
the others. These telephone circuits are extremely important
and without the greatest skill on the part of the local telephone
engineers, the President’s speech could not be broadcasted
directly from the CapitoL‘

P RESIDENT HARDING’S message to Congress was suc-

* =

A new radio-receiving set has been installed at the Govern-
ment’s Hospital for the Insane, Anacostia, D. C., by the De-
partment of the Interior. The set has a receiving range of
about 750 miles and enables the inmates to receive concerts
every evening from man); diﬁfrent‘ sending stations.

Domestic exports of radio apparatus during the month of
October totaled $207,535 and weighed 114,389 pounds, according
to figures compiled by the Department of Commerce. The
value of these radio shipments was as follows: England,
70,391 ; Quebec and Ontario, $35,728; Argentine, $32,092; Brazil,

7,072; Japan, $11,299, . .

The first broadcast of the War Department was transmitted
from NOF Monday evening, December 4, on 412 meters. It
was a speech on the Musc‘l‘e Sl’l“oals‘Nitrate Plant.

The Weather Bureau advises in comnection with a recent
hurricane which occurred in the Yucatan Channel and southern
Gulf of Mexico that the warnings issued by the Weather Bu-
reau were promptly received by cable and by Swan Island
(US). These messages were broadcast by radio and by
notices to mariners as fast as received by the Panama Canal
office. They were instrumental in causing some of the boats in
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the New Orleans trade to postpone their sailings for a day or
two. The canal and shipping interests appreciate the prompt
service given by Forecaster Mitchell and the Swan Island ragdie
station.

* * %

The world’s record for long-distance radio transmission was
broken on November 5, when President Harding’'s message to
the world was received in practically every country of smpor-
tance on the face of the earth. It was heard even in New
Zealand, 10,000 miles away. The message was transmitted from
Radio Central, the station at Port Jefferson, L. 1., designated

for international radio communication.
* * &

Morris Keyser, of Philadelphia, recently heard a spoken voice
without an ear trumpet for the first time in twenty-seven years.
A week before he heard music for the first time on a receiving
set, using headphones. He believes that radio has stimulated
his hearing so that he will eventually catch sound without any
artificial help. |

* % %

The first detailed report to reach New York City of the
rescue of the steamer “Monte Grappa’s” crew of forty-five men
in midatlantic by the White Star lines, “Pittsburgh,” again
puts another medal on the breast of the never sleeping_radio.

The “Monte Grappa,” a new 10,000-ton ship belonging to
the Navigazione Libera Trestina, with a cargo of 9,200 tons
of grain, was bound from Montreal to Venice. She left
Montreal on November 5, under the command of Captain
Stefano Bartoli. On Sunday, November 12, she ran into a
heavy southerly gale. Her cargo shifted and the ship took a
heavy list to port. . _

Fearing his ship would roll over, or sink, Captain Bartoli
ordered an S O S sent out at 7 a. m. Tuesday. His position
was given as 43 degrees, 18 minutes north; 41 degrees, 55
minutes west. This call was picked up by the “Pittsburgh,”
and Captain Jones, after plotting his own position, found he
was 185p miles from the “Monte Grappa.” Radio communica-
tion was kept up during th‘e da{. .

Captains of deep-sea vessels are requested to report the date
when ice and other obstructions reported by radio from ship
to ship are sighted. Many reports of this kind come to the
Hydrographic Office of the Navy Department bearing only the
date of the radiogram and lacking the date when the obstruc-
tion was seen. Co-operation in supplying this additional fact
will be thankfully appreciated by the United States authorities.

* x  x

Weather bulletins, forecasts, and storm warnings are now
broadcast from the Naval radio stations at Key West, Florida,
and Point Isabel, Texas, by continuous wave (arc) instead of
by spark, on the following schedules: Key West (NAR), 10
p. m., (seventy-fifth meridian time); wave length, 5,700 meters.
Point Isabel (NAY), midnight, noon, and 7 p. m. (seventy-fifth

meridian time); wave length, 5,000 meters.

* * *

An applicant for radio operator’s license was barred from
being examined, for a period of six months, on account of
having used a false name in his examination papers. Anyone
making false statements in applying for examination will be
likewise treated.

* = *

The French wireless company, “La Compagnie Generale de
Telegraphie Sans Fil,” recently founded a subsidiary radio
company to operate under the name of “Radio-Orient.” It has
started radio communications with Syria, Lebanon, and most
of the European countries.

* % @ ,

The decree of May 31, 1921, prohibiting the operation of radio
of foreign ships in Swedish territorial waters within 10 miles
(nautical) of a costal radio station is being strictly enforced.
The only exception to this rule is in cases of great urgency or
where the safety of the ship is concerned. Under the same
decree, foreign ships in Swedish harbors may not receive radio
messages without permission of the telegraph directorate.

* = @

The general call signal WWAA has been assigned for all
vessels operated and controlled by the Radio Corporation of
America. This general call signal will be used by R. C. A
ships or coast stations desiring to ascertain whether there is
an R. C. A, ship within range, and any R. C. A. vessel hearing
another ship or coast station calling WWAA should answer.
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Radio and the Woman

Crystal D; Tector Says that the Women of the Country Will Be
Heard from During National Radio Week |

| WEEK from next Saturday—December 23 to be exact—
A and the first National Radio Week will have started. May
it be a great and glorious success from every point of
view! May every city and hamlet in the United States and
Canada and Cuba—and even in Mexico, where radio is be-
ginning to get a foothold—celebrate it in a thoroughly fitting
manner. ay it be the forerunner of an annual event that
will be looked for by every true American—just as is the
Fourth of July or Christmas or any other happy season.

% =%

I KNOW that the women of the country are going to be heard
from. In fact, I can truthfuly say that my radio sisters
have expressed the genuine radio spirit and have planned
and built in a manner far beyond my wildest dreams. I told
the editors of Rabpio WorLp that we would not be lacking in
interest and in willingness to work. We will do our share and
do it with a thoroughness that will make our place in radio
equally as important as that held by the sterner sex.

® % »

THE holiday spirit has begun to entirely envelop this big

s and breezy city. New York is completely permeated with
radio.
a radio flavor—even to radio hats and radio perfumes. And
most everyone seems to be either putting in a radio set or
wanting to do so. Most every woman I meet seems to have
the radio fever. It is quite the thing for a woman to say that
she is able to work her own set. In fact, going up town in a
Fifth avenue bus, the other day, I heard two pretty young
misses talking in radio terms in a manner that would have

In every shop there seems to be something with

ND I know of several families who are clubbing together
to purchase sets. The alleged edict of selfish landlords
does not seem to bother much, for excellent results are
now obtained from indoor aerials. In fact, David Saranoff,
vice-president of the Radio Corporation of America, recently
sent messages to England, France, Germany and Norway, and
received answers on an indoor aerial. Some of the loop affairs
that I have seen are very handsome and would look well in
a sitting room or parlor.
* % %
THE women of the “upper ten” are having their sets made
to match certain effects of their furnishings, for radio
parties are something of a vogue in New York this winter.
I have seen several indoor affairs—and have heard of others—
that were broadly extravagant in finish and coloring—some
even being silver mounted. Of course, such sets are only for
those who can afford them, and do not enhance reception to
any extent; and I simply mention them to show how the craze
is spreading.
* % %
NE does not need an extravagant set. The best results are
obtained from sets that are well made and, above all well
managed. The thing is to know your set. One gets better
results from a motor car, a watch, a cooking stove, or any other
commodity if one really knows it. So to every woman who
contemplates owning a set I say, “Learn to know it,” and you
will be surprised at the results that will follow. Study it as
you would study a child and you will find that it will be the
greatest source of joy you can imagine. You can not install a
set and start it going like a phonograph. It isn’t that sort of

floored an expert.

mechanism. Take time—and know it inside out.

b —— =

.Radio Penetrates Fog A Quebec Guide Listens In = Said It with Letters
What Is Being Done by Lighthouse Ser- THE following letter was recently re- Hook-up in Radio World Brings Mail too
- . vice to Safeguard Shipping ceived by the General Electric Co.: Big to Handle

THE greatest peril to shipping is fog.
Until recently the captain of a ship
has had no practicable means of accurate-
ly locating in a fog either his own ship or
other ships which he is meeting. The ra-
dio fog-signal and radio comipass give

the navigator accurate bearings in fog

just as well as in clear weather. In his
~annual report to Secretary Hoover, the
Commissioner of Lighthouses states that
several additional radio fog-signals have
been installed during the.past year, in-
cluding one on the new lightship off
Cape Hatteras, and one on San Francisco
lightship.

The Bnited States now has five such
stations regularly in operation, and six
more will be installed in the near future,
The United States is in advance of any
other nation in the establishment of these
protective signals.

The lightships are the outermost signal
stations of the country, many of them
being anchored in the open sea, miles
off the coast. Arrangement has been
made this year between the Navy and
Commerce {)epartments, for the Light-
house Service to take over the radio
communication equipment on the light-
ships, placed there mostly during the
World War. Hereafter regular radio-
service will be maintained with twenty
of the outside lightships off the Atlantic,
Gulf and Pacific Coasts; this will be of
great value both in safeguarding -and
operating the lightships themselves, and
in reporting the needs of other vessels,
or of boats in distress. Provision is be-
ing made to receive radio broadcasting
on fhese and other isolated vessels of
the Lighthouse Service, and radio tele-
phones are being tested for remote
lighthouses.

“WGY, Schenectady General Store,
New York State, Sir:

i am gide for hunter man wot come
at dis place Lac-des isle for hunting
deer. dese hunter man- bring it wit him
a machine for heer you spik sunday nite
also tuesday nite i heer song about my
old modder dats long tim i dont see my
modder and i tink dats dame fine song
also 1 heer oder song i dont no de nam,
tuesday nite storie for de small boy and
girl bout mak de star shine for dem if
dey is good boy and girl. hunter man
laff lik hell an tole me ax you how we
mak some moon shine.

i hear you spike jus de same lik your
at me place i ting you have good ma-
chine i lissen more nex week.

tank you and much oblige

gide Camille Poirier
Chemis P. O., Quebec, Canada”

Listen In—Then Write

ADIO WORLD has received a letter

from a reader—a member of a radio
club—who puts forth a little idea that,
to our way of thinking, is a fine stunt.
The letter is as follows:

“We have a small club of listeners and
very often hear fellows in other States.
We think it would be a good idea if,
when anybody else hears a station, he
would write and tell him about it. By
doing so, we can get and exchange little
help?ul hints and ideas. It is always a
pleasure to know that one is heard in
other States and cities.

“We ask anyone reading this in Rapio
WoRrLD to write us and start the ball roll-
ing. “Listen in—then write!”—Charles
Doherty, 746 Howard avenue, Bridgeport,
Connecticut.

¥ N Rapto Wortb No. 30, dated Oc-
4 tober 21, there appeared a hook-up
of a single-coil receiver designed by Mr.

‘W. Miller, Southern Methodist Univer-
sity, Dallas, Texas, with an invitation to

amateurs who delight in experimenting
to give it a try-out. That the invitation
was heeded—and that there is a keen in-
terest in hook-ups that are new and
original—is attested by the following
letter from Mr. Miller:

Box 222, S. M. U., Dalias, Texas.
| December 1, 1922.

Editor, Radio World:

Since you published a diagram of my cireuit,
in your issue No. 30, 1 have beenn snewed wnder
with mail. Inasmuch as | am a student, ] cannet
reply individually.

I have recsived over 1,500 requests for further
information, description, panel lay-out, and many
other things—and I would like to kmew if yeou
agalnapodﬁonmpubunhthomﬁ-'.

Yours very truly,
(Signed) W. MILLER.

Are there other radioists who have
original hook-ups they would like to
have published, so that the vast army of
radio fans may have a chance at them?
If so, it is evident that Rapio Womip is
the publication through which to present
them. It would be interesting to learn
how many fans did not write to Mr,
Miller.

To many anxious iaquirers: RADIO
WORLD has no free list. One eccpy is
semt as a voucher te cach advertiser or
advertising agent represented in curvea
issues. All other copies are paid for
subscription er threugh the mews trade
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(Above) Dr. Albert Abrams, noted pathologist, who is now on the Pacific Coast, demonstrated

his little ‘“radio love detector,” or, scientifically called, “electronic energy detector.” This

shows, right to left, Joseph O’Connor, radio expert, Dr. Wirklich, and Miss Ruth Rittman and

(scated with ¢! +) Dr. Albert Abrams, holding a test of the machine. The young lady, a

nurse, wish- 'f she was in love. Dr. Abrams told her to concentrate and he then

placed = nnected with the “detector” over her heart. The radio machine
d told the story—she was very much in love.

s ——

casting apparatus recent-
ly installed in the rectory
of Calvary Baptist Church,
New York City. This 1s
the church over which the
Reverend John Roach Stra-
ton, the militant pastor,
presides. Dr. Stratom has
joined the ranks of min-
isters who  Dbelieve ip
reaching as large an auds-
ence as possible and real-
ize that the omly way to
do so successfully is by
radio. As will be seen
from close study, Calvary
Church possesses a pretty
powerful transmitting set.
Dr. Straton decided that
his sermons — particularly
those regerding the Ku
Klux Klan — were being
heeded by many people
outside his own parish, se
he had the transmitting
set installed that all who
wish may hear. An ex-
pert operator and staff
are in charge of the set.

L

Week Shc

-
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(Above) Lisutenant Elmer 1. Oliphant, cne of the gridiren’s gre
who played with the United States Army team, now directer
education at Union College, New York, is shown here giving a ¢
new football rules at the WGY broadcasting station of the Genw
Company at Schemectady, New York. As will be seem, Lisutenas
is talking directly at a microphone—the small circular-shaped obje

of him. This picture gives an excellent idea of
talking for broadcasting—in a perfectly
half from the microphone. Then speak

]

! 3

natural
clearly

(C. Kadel & Herbert)
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W Rad1 Put to Startlmg New Uses

l,

it stars,

physical

. ea the

Eleetric

Cliphant

in fremt L S e L PRSI S ol

l: :‘I-- (C. Wide World Photos) s

ot ydl.! (Above) Thomas Donnelly and J. H. Jenkins, promiment clubmen of T
Chicago, have equipped a radio station atop the roof of the Drake _ \
Hotel. They spend their spare time transmitting concerts with a \ : %
cormal radius of 1,200 miles. They assume all expense and pay -
prominent stars to sing or play for the benefit of radio fans. Messrs. !

Donnelly and Jenkins have a novel arrangement of “plugging in” on

any of the hotel ballrooms, thereby being able to broadcast all other

comcerts given at the hotel, aside from their own. They are known

to “fans” as WDAP and 9XA. The photograph shows Mr. Jenkins
and Ralph Shugart at work transmitting.

: (Bmall picture below) Radio is now used as an aid in securing recruits for
the United States Army. The photograph shows Sergeant George Kline
‘with his home-made radio set which he rigged up on the roof of a skyscraper
aser City Hall Park, New York City. Assigned to the duty of securing
 resruits for the Army, he decided on this novel scheme. And it may be said
%0 bis credit that he has already recruited several dozen men who, otherwise,
might not have given their services to their country. Sergeant Kline's set,
- while &« bome-made affair, is simple and effective. He is a pioneer among
radio enthusiasts.

(Qaft) Here is a2 modern
Samta Clause end the very
. medern transmitting set
threugh which he will speak
- 4 bis legion ef children this
Chrbbtumms Evee It Is said
thet there are now over six
mllllon radic “listemers in”
8 the United States, and

'\-‘ "
‘ :

(C. Underwood & Underwood)

(Above) Did you hear the cheers when Princeton defeated Yale and
Harvard, and Yale defeated Harvard, during the recent football seasom?

.Mm. Eve, when dad

his famous recitation,

"'f'- the Night Before,”

%all hima not to be surprised
% be is interrupted

Did you hear the Army and Navy boys sing during their recent thrilling
game? This is one of the devices that brought these offects to you
and permitted you to hear them as plainly as if you were right there
in a front seat. The microphone, that cylindrical object so clearly shown
in this photograph, is a wonderful thing. No sound is too insignificant
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Page Kenneth F. Smith

EDITOR, Rapio WorLp:—I have a
home-made receiving set, using a
modified Colpitt’s circuit with direct
coupling and one Aeriotron (WD-11)
vacuum tube operated on one dry-
cell, with which I heard station
KH]J, “The Times,” Los Angeles, Cali-
fornia, on two different occasions, namely:
November 13 and 16. In addition to
musical numbers, I heard two press mes-
sages broadcast by them which 1 under-
stood very distinctly—one regarding the
severe snow storms in the viginity of
Cheyenne, Wyoming, and the dther re-
garding farm loans by Federal Reserve
Banks. These facts may be verified. 1
figure Los Angeles a little over 2,000
miles from Cincinnati.

In addition to the above, I have heard
PWX, Havana, Cuba, three times re-
cently—a distance of over 1,450 miles,
air-line; Denver, Colorado (DN-4), a dis-
tance of about 1,250 miles; and numerous
other stations from 500 to 1,000 miles
distant, such as Fort Worth and Dallas,
Texas; Kansas City and Jefferson City,
Missouri; Des Moines, Davenport, and
Ames, lowa; Minneapolis, innesota;
Schenectady, Troy, and New York City,
New York; Springfield and Bedford Hills,
Massachusetts; Newark, New Jersey;
Anacostia, D. C.; Atlanta, Georgia; and
other nearby stations too numerous to
mention. .

I would not even intimate that this
record has not been, or will not be, sur-
passed; but I think it is a fair record for
a detector-tube set with no stages of am-
plification, using so little voltage. 1 would
like to call the attention of Mr. Kenneth
F. Smith, Birmingham, Alabama, to this
letter, as he claims a record of 1,667
miles and says, “Come on, you amateurs;
step up and get your feet wet!” 1 say,
“Come on in, the water’s fine!”

I will be glad to furnish the hook-up
I am using, upon request—F. E. Smith.
3508 Evanston Avenue, Cincinnati, Ok.u.

* % %

Claims a Canadian Rer:ord

E DITOR, Rapio WorLp: The only radio
magazine that [ can get really inter-
ested in is Rapio WorLp. While reading
your last issue I discovered that many of
your readers have established, or are try-
ing to establish, long-distance records with
bulb sets. I am not in the habit of bragging,
but I think I have established the long-dis-
tance record in Canada so far as crystal
sets are concerned.

With an ordinary crystal receiver (not a
loose-coupler) and a four-strand inverted-
L type aerial I have been successful in
hearing WW]J, Detroit “News”; WCX,
Detroit, Michigan; WWI, Dearborn, Michi-
gan; WJAX, Cleveland; KDKA, Pitts-
burgh; WGY, Schenectady, New York. I
have heard all these stations regularly, 1
have also heard WOC, Davenport, Iowa.

Of course, I heard all these stations in
the fall, when weather conditions are ideal.
Still 1 would like to hear from any other
crystal-set owner who has made a record.
—W. M. Guillot, Box 224, Windsor,
Ontario, Canada. '

t = =%

In 18 Days

EDITOR. Rapto WorLp:—I am sending
s a “DX night owl’s” list. I have
heard on my home-made one-tube, U-V
200 hook-up, by Greene, published in the
Boston “Globe.,” October 15, the follow-

With the DX Night Owls

The Editors of RADIO WORLD will be
pleased to receive sketches of hook-ups of
the various “DX Night Owls” sending in
records, with & view of publishing them.

Other letters from the DX “bugs”
will be published from week to
week.—The Editor.

[FEEET——— = _— —J

ing stations in eighteen days, some of
them more than once. My aerial is 42
feet high, 110 feet long, 2 wires, 4 feet
apart, running east and west, T type:

KYW, WKN, WIAO, WBZ, GY,
WHAZ, KDKA, WIP, W2NA, WEAN,
WJZ, WLK, WHAN, WLW, WBT,
w00, WNAC, WOC, WGM, WBU,
WMAQ, WSB, WAAF, WDAP, WFAS,
2XI, WFI, WJAX, WOR, WAKP,
WHAS, WEAF, 10MB, WJAR, NOF,
10MK, WHA, WW]—William J.
Head, Receiving Station WJH, 24 First
Street, Bristol, Rhode Island.

» & »

“Get Your Feet Wetl!”

EDITOR, Rapio Wortp: In Rapio
WorLp, No. 35, dated November 25, a
letter was printed concerning DX work.

The author of this particular letter is
Kenneth F. Smith, 133 Francis Street, Bir-
mingham, Alabama. Mr. Smith challenged
amateurs to “step up and get their feet wet.”
I am here with a record which, I believe,
will prevent me from getting my feet wet.
I beg to submit the following record for
one evening: All stations were heard on a
one-step, using a Reinartz circuit. My aenal
was 100 feet in length, 50 feet high, using
a water pipe as a ground.

One evening I heard the following
stations, all over 500 miles away: KH]J, Los
Angeles, 1,535 miles; KHQ, Seattle, 1,740

miles, DN-4 and KFAF, Denver, 800 miles;

WFAA and WBAP, Dallas and Fort
Worth, both 750 miles distant; WNAC,
Boston, 912 miles; WGM, WSB and WDA]J,
all in or near Atlanta, 650 miles.

The following evening I heard KH]J,
CKCK, Regina, Canada, 950 miles; WAAC,
New Orleans, 830 miles; WIP, Philadelphia,
740 miles: also WBAP, WFAA, WGAG,
WHB, and twenty others, all over 250 miles

away.

Come on, you amateurs, and “get your
feet wet!”

I would appreciate hearing from any other
amateur not using radio-frequency who can
equal the above record :Howard J. Hall,
521 E. McKenney ‘Strset,.,*’r«ron, Illinois.

70 Ft. Long, 65 Ft. High

DITOR, Rabpio WorLp:—The record

I have established with my set, I
think, compares favorably with any I
have read in your magazine.. I use only
a single-circuit regenerative set without
any radio- or audio-frequency amplifica-
tion whatsoever and only one tube. Yet
I hear such stations as Minneapolis;
WW]J, Detroit “News”: WOC, Daven-
port; Fort Dodge; WLW, Cincinnati;
Cleveland; Chicago; WEAF, New York
(1322 miles, air-line): KDKA, Pitts-
burgh; Louisville; KSD, St. Louis; PWX,
Havana; WSB, WGM. WDA]J, Georgia;
Charlotte. North Carolina; Des Moines,
Towa; WEAYV, Lincoln. Nebraska;:
WPFAT, Sioux Falls, South Dakota; Port-
land, Oregon (2,127 miles, air-line); KH]J,
Los Angeles (1.667 miles, air-line), and
many other stations located within a ra-
dius of 500 miles such as Sweeney Auto

e e T

School; WHB, Jefferson City, Missouri;
Denver, Colorado; and others. I use
a double-strand aerial 70 feet long and
65 feet high. My set is home-made and
is only a week old. The joints are not
soldered yet. Furthermore, this is the
first set I have ever owned or operated.

—R. Diamond, 413 Royal Street, New '

Orleans, Louisiana.
* * »

Detector and 2-Stage

DITOR, Rapio WorLp:—For some
time I have taken a great interest in
Rapio WorLp and thought I would send
you the results I get with my home-
made set—detector and two-stage audio.
With this set and horn, which is a plain

horn with receiver from head-set, 1 have

heard the distant station of Honolulu and
several others on the Pacific Coast; also
many other stations in the United States
and Canada. The hook-up is my own
regenerative type.—Carlton D. Shults,

Fort Plain, New York.
» % =%

First Set in His Town

DITOR, Rapio WorLp:—In Rabpio

WorLp, No. 31, dated October 28, Mr.
J. A. Merklein, Brooklyn, New York,
claims the receiving record, so 1 will
send in the list of stations that I received
on November 20:

WEAY, Houston, Texas; WGM, At-
lanta, Georgia; WDAF, Kansas City,
Missouri; WMAM, Beaumont, Texas;
WHB, Kansas City, Missouri; WBAP,
Fort Worth, Texts; WHAS, Louisville,
Kentucky; WSB, Atlanta, Georgia;
WOC, Davenport, Iowa; WW], Detroit,
Michigan; WJAD, Waco, Texas; WOS,
Jefferson City, Missouri; WHAN,
Wichita, Kansas; WOI, Ames, lowa;

"WCX, Detroit, Michigan; KSD, St. Louis,

Missouri; WBZ, Springfield, ,Massachu-
setts. ,
All the concerts came in clear and

loud, although I am only using one stage

of amplification. I built my own set on
June 4. There are only two sets in this
town, mine being the first. Anyone de-
siring the hook-up I use, please write me.
Best 73.—Quentin Weaver,

Texas.
* % =

With Only One Bulb

EDITOR, Rabpio WorLp:—Using only
one bulb, I have heard over 60 dif-
ferent phone stations since June, scat-
tered between the Pacific Coast, Canadd,
and Cuba, practically every high-powered
station in the East, and a score or more
of the low-powered ones are heard very
QSA at all times. Reception from the
South and West seems to be excellent.
The most distant point in the West
heard was KGW, Portland, Oregon,
on July 8—Albert Bannister, 2 Wash-

ington Street, Hgdsgn Falls, New York.

On a Home-Made Set

EDITOR, Rapro WorLp:—I thought
you would be interested to know that
on Sunday evening, November 12, I re-
ceived very clearly part of the program of
WOC, Davenport, Iowa, on my home-
made set which is only a single detector-
bulb regenerative set. I used a Meteor
Antenna Plug instead of outside antenna.
If you care to check up this statement,
at 10 p. m. eastern standard time, WOC
was sending “The Star-Spangled Banner”
played by the P. S. C, orchestra.—Will-
iam C. Hicks, Waterford, New York.

Saratoga,
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What I Accomplish with My -

‘No Wireless Receiving yff =
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Home-made Set P
By Paul G. Watson -

3 BV, West Chester, Pennsyltansa
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5 | & fake it
R #»GREATER Radio

| Chrisgmas ~-
r'\;h.-."' ;
S A, ”P
i i 4 I ‘HIS year the message
Yed of Christmaswillflash
_ &A= | one inspiration over all
= it a0 lands and to all peoples
” 5 . ‘U: s | — no frontier can turn
ALY RN T e A AR back the swift messenger,
Very meat, attractive and businesslike is the layout of Mr. Watsen's set. AL Radio, ‘?Vho_se steed keeps
pace with light.

TATION 3 BV has made notable cessfully. Phones, Magnavox, and small /% - na{g: %:gi;%f ff,legg;;;f)dMu‘C’E;
long-distance receiving records. On horn are connected to this amplifier— g Supreme: the gift that will
June 1, the C-W station 6 XAD, the small horn for sound reading of tele- 7| o} mean most to every member

Avalon, California, was copied and con- graph signals, the Magnavox for music, .. - of the family, old and young.

firmed by letter. C-W station § XA also and the headset for DX signals. Music =, Let Magm;vox bring you

comes in very QSA. The station sign- from many distant music stations have daily the world’s news and

ing 3 BV on C-W is Canadian 3 BV been received, WOC, WHB, WSB, entertainment — the greatest

and may be distinguished fr?’m t}:n’e United WBAP and many nearby stations. " victory of science. the greatest

Stat‘es stations as he uses "FM"” instead The transmitter is a low-power, coil s A opportunity of art!

of “DE” in calling and signing off. affair, and does not use the rotary gap. i ?

All the apparatus is home-made from Power has not been available for some ~. ) W

original designs. For the information of time, hence the spark coil. However, ' Az “_v_,_f’--.--_;f

those f1!11t1¢:x'e:shtted in construction, the cir- tuned sharply to 190 meters, I have e

cuit of the short-wave tuner accompanies worked 44 miles. It is inductively g | : -

this article. ~ It consists of a 43-plate coupled and radiates about three-tenths pe R‘éﬂfﬁ“ﬁgfﬁf : l}ﬁil‘:n:‘;ﬂj

.001 microfarad condenser, short-wave of an ampere. ; i s5 ravded for thoie

coupler, and two variometers. The pri- The antenna is a 6-wire, inverted-L, 90 I who wish the utmost in
feet long with an average height of 45 . amplifying power; for large
feet. Thg ground system is a grid of 3 audiences, dance halls
wires. buried under the antenna. ¥ ¢ etc. . . . . . $85.00

J

T

i
7

In the construction and design of this
apparatus, many points of electrical de-
sign were considered. The wire used on
all the pieces of the set is No. 14, and
connections on the table were made with
No. 10 wire. Care in insulating connect-
Ing wires, [-oper arrangement of ap-

paratus, all cuntr’ .ted to the efficiency
of this statior

R-3 Magnavox Radiowith 14-
inch horn: the ideal instru-
ment for use in homes, of-
fices, amateur stations

etc. . . $45.00

Model C Magnavox Power
Amplifier insures getting
the largest possible power

® o0 input for your Magnavox
The above article and illustrations were con- Radio.
tributed by Mr. Watson in response to RADIO 2 Stage AC-2-C . $80.00
# WORLD'S call to amateurs and fans to send us 3 Stage AC-3-C 110.00
just such material that brother radioists may &
rroﬁt by what others are doing. This is an ideal When you purchisc a Mag
e Circuit of 3BV for Short Wavee. itg' story—hrief, practical, and informative— navox product you poss r
= and the accompanying photograph and hook-up instrument of the highest
complete it and give a capital idea of the author’s LRsety _
very attractive set.—The Editors. quality and service.
mary inductance-switch of the wvario- Magnavox products can be had

coupler is back mounted and is con-
trolled with a panel knob. Fine regen-
eration is obtained in this type tuner.
The long-wave tuner is a honeycomb-
coil tuner using a feed-back, or tickler,
circuit. [Either of these.tuners may be
connected to the audion-control panel
through an anticapacity switch. This
audion panel contains all the necessary
controls, variable grid-condenser, vernier
rheostat and B-battery switch for the
“soft” tube. A two-step audio-frequency
amplifier is connected to this detector.
Acme A-2 transformers are used suc-

Battery Hints

EEP your eye on your storage
batteries. Don’t let them stand too
long without recharging.

If you charge them at home, take them
to the service station at least once every
year. A few dollars spent in having an
expert look them over may save the price
of a new battery.

Keep the tops of the elements covered
at all times. The water evaporates, but

the acid does not. Use only distilled
water.

of good dealers everywhere.
Write us for copy of new
illustrated booklet.

THE MAGNAVOX CO.

Qakland, California
N. Y. Office: 370 Seventh Ave.

'AGNAYOX
JHRadio

The Reproducer Supreme
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To Determine the Direction of
Remote Radio Waves

No. 1,435,941. Patented: November 21, 1922. Pat-
entee: James Robinson, Andover, England

R. ROBINSON'’S invention relates

to improvements in electromagnetic
arrangements for the reception of wire-
less waves, in which the direction of ar-
rival of such waves from some remote
point may be determined.

It is known that when an electrical
circuit having characteristics suitable for
the reception of electromagnetic waves
is arranged in the form of a closed coil,
or loop, the intensity of the signals re-
ceived upon it from a remote transmitting
station will be at a maximum when the
plane of the coil coincides with the direc-
tion of propagation, or arrival, of the
waves: and at a minimum when the coil
is at right angles to the incoming waves.
By rotating such a coil about an axis, it
will be possible to discover the bearing
of the transmitting station.

Mr. Robinson uses a pair of aerial coils
in vertical planes set at an angle to each
other—preferably at a right angle—and
rotated about a vertical axis until no ap-
preciable difference in strength of signal
1s found, when the effect of that coil
which lies at right angles to the direction
of arrival of the waves (the bearing of
which is desired) is superimposed posi-
tively or negatively upon the effect of
the other coil. Obviously the bearing can

i
»w 14' d
mn - g
== v '

£g.O
Eighth Figure of Mr. Robinsen’s patent showing

diagramatically a method of fitting coils to
alrcraft.

then be determined by the position of the
first coil. :

In the case of coils actually a?'right
angles, the position for the reception of
maximum signals Dy one coil can be
roughly determined. By the superimposi-
tion of the other coil, this maximum posi-
tion can be definitely fixed.

Not only does this arrangement repre-
sent a considerable saving of time in the
determination of a bearing but it is now
possible to appreciate and interpret sig-
nals, simultaneously and without inter-
ruption while their direction is being de-
termined.
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Broadcasting Gain for November

Is 17 Stations

URING November, the Department of
D Commerce licensed 46 broadcasting
stations and cancelled 29. Three of those
deleted were transferred to other owner-
ship and have been recorded as new sta-
tions. The gain for the month was 17
stations, which indicates that the looked-
for saturation point in broadcasting sta-
tions has not yet been reached.

The stations whose licenses were can-
celled in November follow:

WLAT—Chas. G. Bosch Co., Burling-
ton, lowa.

WBAE—Bradley Polytechnic Institute,
Peoria, lllinois.

WEAP—DBrown’s Business College, Pe-
oria, lllinois.

WIAN—Chrenicle & News Publishing
Co., Allentown, Pennsylvania.

KFAV—Cooke & Chapman, Venice,
California.

KDZ)—Excelsior Radio Co., Eugene,
Oregon.

WKAJ—Fargo Plumbing & Heating
Co., Fargo, North Dakota.

WKAT—Frankfort Morning Times,
Frankfort, Indiana.

WDAW-—Georgia Railway & Power
Co., Atlanta, Georgia.

WGAF—Goller Radio Service, Tulsa,
Oklahoma.

KDYN—Great Western Radio Corpo-
ration, Redwood City, California.

WBAQ—Myron Harmon, South
Ben “na.
ald Publishing Co., Kla-
-gon.
on Chronicle Publish-
n, Texas.

WSV—Dr. L. M. Hunter and G. L. Car-
rington, Little Rock, Arkansas.

WHAL—Jeffrey & Derby, Lansing,
Mich. (now “Lansing Capitol News").

WFAX—Arthur L. Kent, Binghamton,
New York.

KHJ—G. R. Kierulff & Co., Los An-
geles, California.

WMAU—Louisiana State Fair Asso-
ciation, Shreveport, Louisiana.

WIAG—Matthews Electric Supply Co.,
Birmingham, Alabama.

KFDB—John D. McKee, San Francisco.

KDZD—W. R. Mitchell, Los Angeles.

Wouldn’t It Be Great, If—

The fellow with the phone set om the mext
bloek, whe radiates ’steem amps, weuldn’t tum
on full power when he talks to the fellow two
blocks away?

e @ &

KEvery time you bhave a bunch of people for
company your set would work as well as it
does just after they go home?

® & @

You ceuld get the results eut of your set that

you tell ths ether hams you do?
® & o

You ceuld epen up a radio store. Think of
all the apparatus ysu could fool around with,
and it weuldn’t cost you a cont?

® & @

Whea you asked a radie salesman some ques-
tion he would amswer in such a way that it
wouldn’t make you ashamed to say you dea’t
understand ?

S =

Hold:t; for Hard Usage

No. 1,432,992. Patented, October 24, 1322. Patemtess
Johm O. Gargan, Broeklym, N. Y,

HIS invention relates to socket struc-

tures, and has for its object the pro-
vision of a socket in which spare vacuum-
tubes used in telegraph sets may be carried
without undue vibration or liability to break-
age.

In telegraph sending and receiving sets,
particularly of the portable type for field
work, it is often advisable to carry spare
tubes. Due to the rough usage to which
these sets are often subject it is necessary
to provide a holder for them, of such con-
struction that the tube shall not fall out.

Mr. Gargan's invention comprises a socket
into which the tube is inserted and to which
it is locked by a bayonet slot-construction
acting in combination with a resilient means
at the base of the socket which operates on
the base of the tube to hold it in place.

The upper sketch is an
elevation of the tube
and socket, with a por-
tion of the base brok-
en away, showing the
device attached to a

portable telegraph set J- R

loocking downward on
the devics with tube 7
removed from socket.#

KFAB—Pacific Radiofone Co., Inc,
Portland, Oregon.

WTK—Paris Radio Electric Co., Paris,
Texas.

KYG—Radio Service Bureau, Inc,
Portland, Oregon.
WHAN—Southwestern Radio Co,

Wichita, Kansas.

WDAA—Ward-Belmont School, Nash-
ville, Tennessee.

WHAT—Yale Democrat & Yale Tele-
phone Co., Yale, Oklahoma.

WEAZ—Redmond, Donald, Waterloo,
Iowa. \
12 New Broadcasters

The following limited commercial or
broadcasting stations, on 360 meters, li-
censed week ending November 29:

KFGG—Astoria Budget, Astoria, Ore-
gon, 5 wat‘s.

WPAG—Central Radio Co., Inc., Inde-
pendence, Missouri, 500 watts.
_ KFEJ—Guy Greason, Tacoma, Wash-
ington, 10 watts.

WSAJ—Grove City College, Grove
City, Pennsylvania, 100 watts.

WCAP—Kalamazoo College, Kalama-
zoo, Michigan, 100 watts.

KFCL—Los Angeles Union Stock

Yards, Los Angeles, 500 watts.
WOAR—Henry P. Lundskow, Ke-
nasha, Wisconsin, 100 watts.
KFCQ—Motor Service Station, Casper,
Wyvoming, 50 watts.
WOAZ—Penick Hughes Co., Stanford,
Texas, 100 watts.
~WOAQ-—Portsmouth Radio Associa-
tion, Portsmouth, Virginia, 150 watts.
WCAW—Woodmen of the World,
Omaha, Nebraska, 50 watts. .
KFDF—Wyoming Radio Corporation,
Casper, Wyoming.
One new Class-B station, 400 meters,
was licensed:
KFDB—Mercantile Trust Company of
Califormnia, San Francisco, 500 watts.

f‘w



GITHENS TRUTONE RADIO

HORN—LOUD SPEAKER

First one to asell
on ten day trial
Money back
Guarantee

Retail Price
| $21.00
Includes

Loud Speaker

has been pronounced the best en lhe mariot
g‘:.:: % i y true tene. Every radioe

0Ar 3
fan should try Trutone and sempare it with others

if YOU des’t Ond Trutone the best, your money will
be refumded It Is e0id on a len-day Lrial meney-back

guarantes. !f met earried by your dealer write us
Distridutors and Dealers, iwr te !

AUTO PARTS MFG. CO.

1515 Trombly Avs., Detroit, Mich.

Basis of Radio Measure-

ments

Bureau of Standards Develops Precise
Method of Standardizing Wave-

Lengths and Frequencies

THE Bureau of Standards has devel-
oped a very precise mecthod of stand-
ardization of radio wave-lengths and fre-
quencies, which is the fundamental basis
of radio measurements in this country.
By the process used, the frequency of
radio waves is compared with that of an
auditle musical note. A tuning fork. 1s
mounted in such a way that it may be
made to control the frequency of an os-
cillatory circuit. The frequency of an-
other oscillatory circuit operating at
much higher frequencies is then com-
pared with it by an oscillograph.

This latter instrument consists of the
cathode-ray tube—a special kind of
vacuum tube in which the narrow stream
of electrons is subjected to the action of
electric fields applied by the two alter-
nating-current generators. When neither
generator is operating, the electroi.s, im-
pinging on the active screen at the end
of the tube, cause a single luminous spot.
If one generator is connected, the spot 1s
deflected back and forth along the single
line, horizontal or vertical, as the case
may be, with such rapidity that it ap-
pears as a solid line. 1f both gcnerators
are applied simultancously, the spot os-
cillates both horizontally and vertically,
and appears, in general, as a blurred lu-
minous rectangle. 1f, however, the fre-
quencies of the two gencrators bear a
simple ratio, such as four to one, the
spot traverses and retraverses a definite
simple path, forming a figure by which
the frequency ratio may be rccognized.
It has been found possible to compare
frequency ratios as high as 21 to 1.

The bureau is at present engaged In

RADIO WORLD

the standardization of a high-precision
standard wave meter by this means.
tuning fork of known frequency, approx-
imately 1,000 cycles pér second, is used
as the basis of the standardization. A
low-frequency generator is tuned to suc-
cessive multiples of this frequency by
means of the cati:ode-ray oscillograph,
and corresponding settings of the wave
meter are obtaincd. A third generator
is similarly tuned to multiples of these
frequencies, and thus by successive
stages the standardization is extended to
include frequencies as high as 5,000 kilo-
cycles (60 meters). It is intended that
this wave -meter be used as the basic
standard for the standardization of com-
mercial wave meters.

Lighthouse Men Organize

EVERAL men in the Lighthouse Bu-

reau, Washington, D. C,, have been
dabbling with radiotclephone receiving
sets, and it has occurred to them that
their experience would be valuable to
keepers and other members of the
service who would like to enjoy the
pleasures of the radio concerts. There-
fore, they propose to organize a radio
club among the amateur fans of the
service. The initiation fee will be a pos-
tal, or letter, stating approval of the
scheme and a desire to be enrolled as a
member. The dues will be a word or
two from time to time telling of difh-
culties encountered, results secured, or
asking information. A space in the
Lighthouse Service Bulletin will be re-
served for answers to questions and in-
teresting information that will enable
them to construct their own sets or im-
prove those they already own; also to
conduct a clearing house for new ideas.
Articles will appear from time to time
on different phases of the subject.
Clharles C. Brush is in charge of the
plan.
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Pignolet

RADIO
VOLT-METER

ONE INSTRUMENT
MAKES ALL TESTS

Write for booklet with suggestions
for testing and adjusting Radio Sets.

Thousands mow ia wse give abeo-
lute satisfactioa.

Pignolet Instrument Co., Inc.
114 Liberty Street, New York, N. Y.
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RADIO FINDS A BETTER CONDENSER

]-FAb‘. “'t.

_— - ——— e —————— - ---

Its plates spaced clese give It the Ba-
est tuming g@ualitiea

It is a dle-cast product; the statienary
plates are cast sollid. accurately and
permanently spaced, om three wpright
supports, while the movabdle plates are
cast en the center revolviag spindle
Pintegs canset loceea, which cliimisates

shorting,
Each ceadenser has our mesey-dask
Searsatee
Price, 18 Flates 00.28 cacsh
48 Pimitees §2.70 carh
70 JIORRBKRRT AND DREAL.ERS
A RPLENDID PROPOMITION

Bayley Condenser Co.

10A- 100 Vaederverr M., Brechiye. N. V.

DELICATE SOLDERING

Both the manuflucturers’ and amateurs’ prublem on all line work is readily
solved by the instrument constructed for this particular purpose.

THE POST SOLDERING IRON
Platinum Heating Unit—Interchangeable Tip—Universal Current

Ome MNalf Artwal Blse
$6.00
From Your Dealer or Write
Awarded Certificate of Excellency, N. Y. Evening Mail Radlo Institste

will deliver RADIO WORLD te your home.

POST ELECTRIC COMPANY, (Div. 565) W E €nd St, New York
YOUR NEWSDEALER

la evder to be sure of getting RADIO WORLD regularly,

and of not missing a single issue, we suggest that you etther subecribe direct or through yeur newe-
dealer at 36 00 .5“' (52 issues), §3 00 six monthe. and §1 50 three months. Or imstruct your newsdeslor

to deliver RAD!

WORLD regularly to your home ecach week. Deolers will tahe ostandiag eorders and

mahke deliveries of paper whemever requested. Radio Weorld, 143 Broedway, New Yerh.
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Merchandising

Classified Quick-Action Advertising, 5 cents per word

Telephone Bryant 4796

Bank Operates Giant
Radio

San Francisco Institution Broadcasts

News to Fans West of Rocky
Mountains

THE most powerful radio broadcasting-
station on the Pacific Coast—and one
of the most powerful in the United States—
is now “on the air” in regular service on
Telegraph Hill, San Francisco.

The station, officially known as KFDB,
was established by the Mercantile Trust
Company of California, and is the first on
the Pacific Coast to be built, owned, and
operated by a bank.

KFDB has a sufficient range to reach all
points west of the Rocky Mountains. It is
broadcasting every day (Sunday excepted)
commercial, financial, and agricultural in-
formation between the hours of 10 and 11
a. m, and 2 to 3 p. m.,, with a musical pro-
gram between 9 and 10 p. m.

The first attempt at broadcasting from
KFDB, in August, developed an interesting

New Firms and Corpora-

tions

(The firms and corporations mentioned in
these colwmns can be resched by communi-
cating with the attermneys, whose eddresses
ave given whenever poseible.) :

Benjamin Electrical Supply Co., Manhattan,
$10,000; B. Schmones, J. Solomon, D. Getz. (At.

D
torney, M. S. Yochelson, 32 hro.dway. New
York.)

-

problem in radio engineering. The power
was supplied direct from a 2,000-volt gener-
ator, but the commutator hum of the gen-
erator prevented satisfactory radio reception.

To eliminate this disturbing noise, it was
decided to install a 2.000-volt 20 ampere-
hour storage battery. and use the generator
for recharging the batter- in series. The
Philadelphia Storage Battery Company sup-
plied 333 Philco Radio A Batteries for the
purpose, and regular broadcasting was
started on November 1.

National Radio Week Special Number !

Remember ““This Is a Radio Christmas”’

and that millions of dollars will be spent during the holiday time

for radio gifts.

Be sure to get your share of this business by advertising in the
issue of RADIO WORLD of December 23, which will be

RADIO WORLD’S
NATIONAL RADIO WEEK NUMBER

Thru this medium you can reach thousands of readers, who are
nol only interesied in radio themselves, and want new equipment,
but who also will give presents to others whom they wish to make

ADVERTISING RATES:

Regular advertising rates In ferce fer RADIO WORLD’S

NATIONAL RADIO WEEK NUMBER, as follows:
$150 a page, $5 an inch. Discount, 10% four times, 159, thirteen times.

Take advantage not only of RADIO WORLD'S circulation, but also
its cash-thru-the-mail pulling power.

Be represented in RADIO WORLD’S National Radio Week Number,
and reach the many thousands who actually want your goods and
are ready and willing to pay for them.

EARLY COPY GETS BEST POSITIONS.
RADIO WORLD, 1493 Broadway, New York

radio fans.

Coming Events

The editors of RADIO WORLD will gladly
]:gbllsh ne;n items ‘;( all eo-tunphtet:.d ruil;
ows and expositions. Keoep us
malling full information. pes

SECOND NATIONAL RADIO EXPOSITION,
direction International Trade Exposition Co.,

icago, January 13 to 20, inclusive, 1923, George
A. King_director_of publicity, 417 South Dearborn
Street, Chicago, IIL

PERMANENT RADIQO FAIR FOR BUYERS,
Hotel lmperial, New York City. Open from
September, 1922, to May, 1923,

AMERICAN RADIO EXPOSITION, Grand Cen-
tral Palace. New York City, December 21 to 3L
Colwell & Korbell, Fisk Building, New York
City, directors of publicity.

SECOND  DISTRICT HADIO CONVENTION,
Hc:ltei l:;g“mylvania, New York City, March 1, 2,
and 3, A

FIRST UNIVERSAL EXPOSITION OF IN-
VENTIONS AND PATENTS, Grand Cemtral Pal-

:9%. New York City, February 17 to 22, inclusive,

A Freshman Improvement

THE very latest improvement in radio is a com-
bination variable grid-leak and Micon-coa-
denser.

The grid-leak consists of a piece of fiber spe-
cially treated on which a bronze ctrlng is rotated
to vary the resistance in an unbroken range, from
practically zero to five megohms. The condenser
1s a tested Micon-condenser of .00025 mfd. The
whole is combined and sealed in a neat molded
body with nickeled binding-posts and a pointer
and dial to set the grid-leak resistance.

Every tube requires a different grid-leak resist-
ance to operate at its maximum efficiency, espe-
cially when working on weak signals. It has been
found in practice that it is sible to tume in
distant stations by varying the grid-leak resist-
ance to the proper point.

The variable grid-leak and condenser may be
used in the parts of the circuit to eliminate noise
and distortion. It has distinct advantage when
placed across phones instead of usual phone con-
densers.

This device is manufactured. by the Chas.
Freshman Company, Inc., of New York City. The
accuraclrand construction will be in line with the
te:ltiedﬁ l:lcon-condenm now well known in the
radio field.

Improved Anti-Capacity Radio
Jacks

Manufactured by the Radio Improvement Co.,
25 West 43rd Btreet, New York City

s THE improved Anti-
i N Capacit { Radio Jack is
one of the latest develop-
ments in radio and was
designed especially for
radio work. Radio en-
thusiasts are quick to
realize the importance of
these jacks—no soldering
of wires, an important
element; occupies less
= room, which is very true;
inductance is pracucally eliminated and it has a
classy appearance. This device is practically an
improved radio jack radicall( different from all
styles of the olcf oréinary telephone jack. They
will fit any plug. Owing to the elimination of
long leads, induction is minimized. They are made
in single circuit, open; single circuit, closed; dou-
ble circuit, closed; and both smgle_and.&onblo
filament circuit. The “A" Battery Switch is, also,
a practical device which, due to its red knob,
permits the “A” Battery to be disconnected or
connected at a pull, or push, of a kmob.

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

By Frederick J. Rumford, E.E., R.E.

No 4—Single Silk-Covered Wire

Showing the Number of Feet in
a Pound and Fractions of a Pound

APPENDED is the fourth of a series of five tables which the radio amateur will

find useful for many purposes.

The fifth table—“Double Silk-Covered Wire”"—

will be published in an early number of Rapio WorLb.

Size 3% Ib. 3% Ib.
20 39 18
21 48 %
22 o 126
23 8o e
24 59 198
25 125 250
20 155 310
27 201 402
28 252 504
29 328 256
39 416 832
31 477 034
32 €09 1228
33 770 1540
Y 050 1938
35 1207 2414
34 1488 2976
37 1684 3368
38 2064 4128
39 2782 5564
4 3368 6736

36 Ib. % Ib. 1 1b.
156 234 319
192 288 398
252 378 S04
320 480 ¢4
396 594 795
S00 750 1004
620 930 1240
804 1206 1615

1008 1512 2023

v 1312 1968 2625

1664 2496 3335

1908 2862 3820

2436 3654 4876

3080 4620 6243

3876 5814 7157

4828 1242 golo

5952 8828 11967

6735 10104 13474

8256 12384 16516

11128 16592 22261

13472 20208 26947

The following tables have already been published:

No. 1—Enameled Magnet Wire, Rapto WorLp, No. 34, dated November 18.
No. 2—Single Cotton-Covered Wire, Rapio WorLp, No. 35, dated November 25.
No. 3—Double Cotton-Covered Wire, Rapio WorLp, No. 36, dated December 2.

To Harmonize Radio Activities

National Radio Chamber of Commerce Claims There
Are Too Many Broadcasters and a Concrete
| Study Must Be Made

LANS for the organization of cham-
bers of commerce in the principal
cities of the country as a step
towards harmonizing, on a nation-wide
scale, all radio instrumentalities—the ef-
forts of which, because of the rapid de-
velopment of the industry, are producing
confusion and disorganization—are an-
nounced here by the National Radio
Chamber of Commerce, 165 Broadway,
New York City. . .
The first of these chambers, which will
operate under charters from the National
hamber, will be established in Chicago.
A meeting to discuss organization plans
was held on Friday, December 8, at the
Union League Club in that city. A na-
tional gathering of broadcasters will be
summoned in Chicago to take up a na-
tional policy of broadcasting.
The National Radio Chamber of Com-
merce, it is said, has undertaken the
leadership in this direction after confer-
ences with the Navy Department, the De-
artment of Commerce, the United States
%ureau of Standards and other public and
private agencies. Kenneth P. Gregg, of
New York, one of the managers of the
National Chamber, now in process of or-
ganization, will represent this body at
the Chicago meeting. Establishment of
a Chicago Radio Chamber, he said, was
a_link in a_general plan to federalize the
National Chamber by the formation of
similar chambers in the cities comprising
the nine regional districts into which the
chamber has divided its activities.
With New York as the headquarters

of the parent body, Chicago has been
selected as the starting point from which

~other chambers will be brought into be-

ing. Radio representatives from all over
the country will attend the. meeting.

Once the Chicago chamber is or-
ganized, it is planned to set up similar
chambers in other cities of the ninth radio
district, which, besides Chicago, includes
Milwaukee, Indianapolis, St. Louis, Kan-
sas City, Omaha, Denver, Minneapolis,
St. Paul, Duluth, Louisville, and Daven-
port, Iowa. The States comprised in this
area are Wisconsin, Indiana, Kentucky,
Illinois, Missouri, Nebraska, Minnesota,
Iowa, North and South Dakota, and Kan-
sas.

This general plan, the organizers of the
National Chamber believe, will accom-
plish an essential union of national and
local effort. In this way, Mr. Gregg
said, local interests will be conserved and
property represented in the national body,
under whose charter the regional cham-
bers will come into existence.

In a statement issued by the National
Chamber it was said that entirely too
many radio stations are operating in this
country. A great many of these are very
small-powered stations. A concrete study
must be made, it was said, to determine
where these stations should be located,
and what class of service they should
broadcast without interference.

A study just completed by the National
Chamber shows that the total area cov-
ered by broadcasting stations in the
United States is 179,500,000 square miles.
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American Radio Exposi-
tion Offers Prizes to
Boys and Girls

N order to stimulate interest in the

wonders of radio among school boys
and girls, prizes aggregating $200 in gold
and a few additional prizes other than
cash are being offered by the manage-
ment of the American Radio Exposition
at the Grand Central Palace, December
21 to 30.

To the boy or girl in school or high
school who enters in the contest the most
ingenious home-assembled set of radio
apparatus, a prize of $100 in gold will
be awarded. The second prize will be
50 in gold; third prize, $25; fourth prize,
15; fifth prize, $10. There will be also
several other prizes worth competing for,
including ten tickets of admission to the
exposition for sixth prize; eight tickets
for seventh prize, and six tickets for
eighth prize.

o be eligible, contestants must be
bona fide amateurs and bring their entry
to the exposition to be exhibited. The
parts may be home made or assembled
and the ingenuity and original ideas em-
bodied in such assembly will count as
the chief factor. An inexpensive layout
will have just as much chance of winning
first prize as an expensive one.

Pupils of public schools, high schools
and private schools within a radius of
one hundred miles will be eligible. Spe-
cial prizes for amateurs under twenty-
one years of age, who are no longer in
school, will be offered.

Prospective contestants must make
their entry by letter (not in person) to
the American Radio Exposition, 120
Broadway, New York, on or before Sat-
urday, December 16, and they will re-
ceive particulars relative to exhibiting the
apparatus. The management reserves the
right to exhibit or not to exhibit any
entries. ‘A 'jury of competent impartial
engineers in no way connected with the -
management of the Exposition will make
the awards. '

“The F ool” Broqdcast

First Theatrical Performance to Be Sent
by Radio from Stage :
HEN the Westinghouse Electric
' Company broadcast the perform-
ance of “The Fool” from the Times
Square Theater, New York City, Decem-
ber 14, it was the first time in the history
of radio that a theatrical performance
was sent from the stage of a playhouse
with the audience present and participat-
ing in the event. The Westinghouse folk
sent a force of engineers to the Times
Square Theater Monday to install ap-
paratus. The broadcasting began at 8:45
with introductory remarks b Channing
Pollock, author of “The Foo{” Two or
three important scenes were played, the
intermission being. filled by appropriate
music sent from Newark. All this in-
volved the use of three microphones—
one in the basement of the theater for
Mr. Pollock’s speech, one in the foot-
lights for the performance on the stage
and one in Newark. The sending was
absolutely synchronized, although from
E]aces miles apart. The story of “The
ool” begins in a fashionable New York
Church on Christmas eve, and revolves
around the determination of one man to
apply the principles taught by Christ
Jesus to his everyday living. The ap-
plause of the audience was heard all
over the country.

National Radic Week Number
Out Next Week
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BCM
BROADCAST RADIO
RECEIVER

Many peeple live in locations where an
aerial is impossible. Others ebject o
their premises being disfigured by poles
and wires, and maay deubt thelr abllity

teo operate sets with such complications.
Ellminate these features by using B C M
Radie Frequeancy Broadcast receivere and
inside aerisl. :

Dealers should write

B C M RADIO COMPANY
YPSILANTI, MICH.

Those Football Returns by
Radio

Being a Stenographic Report of Them
as Came from the Yale-
Harvard Game

CROSS kicked off for Yale to JHar-
vard’s thirty—no—twenty-yard line—
(Ray-y-y-y-y-y-y!—Hah-vud-d-d}—Hah-
yud-d-d |—Ray-y-y-y!) Gehrke ran it
back—huh?—wait a minute—that’s right
—Gehrke ran it back fifteen—no—about
ten yards before he was downed.

It is now Yay-hul's ball—no—Har-
vard’s ball—on Yale’s—wait a minute—
no—on Harvard's own 35—37—40—am I
right, Eddie?—yard line—Rekety kex-ko-

“B"” Batteries 'l’% Last h;ﬂn Years

4

/AN 2

RADIO FOUIPMENT MFG. C° |
Dest. “B. 1063 JEROME AVE. NEW YOBK, R.°Y.

——e

IGLASS ENCLOSED GRID I..EA‘.
Guaranteed
35¢c.

Values are cemstant. Resistaness vary frem

14 to § megohms.

Dealers and Jobbers: Write Us
LINCOLN RADIO CORPORATION
116 W. 65th gt, Manufacturers  pNew Yerk Clty |

e =

TRADE MARK

Something
in

ter than any makeshifts to
date, being hard drawn from
the finest copper having a
corrugated surface with 10
collecting points on its cir-

HUNDRED
FEET

THE ONLY GENUINE AND GUARANTEED

“«All Wave” Co

FLAT AND BANK WOUND

Wave Length, 150 to 3,000 ete

Six efficient Heok-ups semt wpem recolpt of 10c
with each “Al Waeve™ Oeupler

.—Bfrand New

Antenna Wire

That will at once appeal to
: P you. It is different and bet-
PER

upler

00 Lafayette Street
Noew York Oty

cumference. This gives a
greater collective and gath-
ering surface. The result is
extreme sensitiveness, and an
increase in the range and
clearness of any set from the
simplest crystal type to the
finest V. T. Receiver.

Packed in neat oartons of 100 feet, 200 feet and BOO feet.
Dept. C.

Postage paid.

ex-ko-ex; Reckety kex ko-ex-ko-ex-Yalel
Yale! Yal-l-le! Harmon—no—
mond—punted to whozatplayer—]oe—
huh?—punted to Deaver—no—to Neid-
linger on the (Band: Oompah-Oompah-
to-rara-tah-tah-tum-crash - boom - tah) —
Yale returned to kick—no thanks, Oscar,
I don’t care for Scotch—(Tremendous
outburst of cheering: Yah-h-h-h-h-h—
Yea-a-a-a-a-a—Hah-vud-d-d-d-d1 — Hah-
VUD-D-D—Yay-y-y-y!) and on a fumble
by—huh?—whatzat, Eddie?—by one of
his own men Hammond ran the length
of the field—huh?—wait a minute—Owen
ran the length of the field. (Deafening
cheer: HAH-VUD-D-D-D-D-D! HAH-
VUD-D-D-D-D!) kicked the goal—the
score is Hahvudd seven—Yahul nothing
—h;y. Dick, give us a shot o’ that, will
yer

There is time out for—heyl—where’s
that flask, Sid?—for injuries to a Yale—
no—to a Harvard—no—to a Yale player—
Cruikshank—no—O'Hearn. (Band:Um-
pahl-Um ah!-Ta-ta-ra-ta-ra-dum-la-ra)—
is injured. Mallory—I mean Neidlin
—ran the ball back 10 yards by beautiful
interference—got a match, Eddie?—by
O'Hearn.

Jordan punted to Hammond on Yale’s
—1 mean Harvard's—40-yard line—(Rah-
h-h-h!—Rah-h-h-h! Rah-h-h-h!—Yahul!—
Yahull—Yahul!). Somebody is hurt and
there is time out—Hey, Damon, gimme
a cigarette?>—On the next play (Yay!—
Whoohah-h-h! Wow-w-w-yah-h-h-h-eow-
w-w-rey!) Gordon — no— Dunker — no,
think it's Eastman—went through centre
—no—left end for 10—no—for 8—no—
for four yards. (Band: Tum-tah-ra-ra-ra-
tum-tah-crash-boom-m-m).

Somebody’s hurt—where’s that bottle?
It is very cold here and a biting wind is
sweeping across the bowl and—thanks!
—here's the cork, Scotty—(Hah-vudl—
Hah-vud!—Hah-vud!— Rah-Rah! — Rah!
—Hah-vud-d-d!)—on an attempted for-
ward—no—on a fake kick—wait a minute
—on a delayed pass Jenkins—no—Owen
was thrown for a loss of ten yards—
where's that flask, Bozeman?—the ball
is now Yale's on Harvard’'s 15-yard line—
no—that's wrong—just a minute (Rah-
h-h t—Hah-vud |—Hah-vud | — Har-vud }—
Reckety-kex-koex-koex — Yalel—Yalel —
Yalel—Yale!) Harvard fumbled and the
ball was recovered by—thanks, Eddie!
—gurgle-gurgle-gurgle—by Lovejoy or
Cross—wait a minute—the ball was (hic)
recovered by A’'Hearn— O’Hearn—
A’Hearn (Band: Blam-blam-dah-dah-
crash-bang) —H. I Phillips in “The
Globe,” New York.

prompt,
dovel’dvnnt of his propositien

Send sketch or model and deserip-
tiom, for advice as to coet, ssarch
through prior United States patents,
etc. Preliminary advice gladly
furnished witbout charge.

My experience and familiarity with
various arts frequently me
to accurately advise clients as
probable patentability before they
gO to any expense.

ot of valuable infermetien, and feom

or disslesing your idem, fres
'n“% m. - .

RICHARD B.OWEN,ratent Lampw'
82 Owen Bufifing, Washisgtea, B. O.
2276-P Weslwerth Bidg., New York Ohy

Subscribe for RADIO WORLL A
year, $3.00 six months, $1.50 three =



RADIO SALESMEN!

A Rare Selling Opportunity
For Live Wire Mea

Handle Grewol Detectors in

territories not opened.
Write for full particulers

RANDEL COMPANY
® Central Ave.  Nowark, N. J,

De Yea Like Clear Tone—8harp
and Distinct? If se tzy

MARSH'S
Vernier Variable Condenser

AT LAST
. Made i Thres Styies Dial Kacd

F. P. Marsh, 145 Nicoll 8t
NEW HAVEN, OONN.

TOBACCO HABIT

BANISHED
QUICK, SURE, LASTING RESULTS

Tobacco Redeemrer banishes the habit com-
pletely, almoat before you know it. An absolutely
sclentific, th hly reliable treatment. No
matter how long the habit, or in what form used.
you will have no craving for tobacco after you
take this pleasant, inexpensive treatment. This
we positively guarantee. Your money returned
wjthon: argument or question if not satisfied.
Write for free explanatory booklet and proof of
what Tobacco Redeemer has done for men addictad
to the tobaceco habit. Send poet card or letter today.

Bewell Pharmesel Co., Dopl. $71 , St Louis, Me.
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Broadcast Bill’s Radiolays
By William E. Douglass

DOC McDOUGALL (he's our dentist)
thinks a lot of me; an’ Doc, he’s
wise on sev’ral things besides plain den-
tistry. Why, me an’ him will sit for
hours discussing radio. Course, I'll ad-
mit I ain't no whizz but what I'd like
to know is how he kin remember all of
that there highbrow talk with oscillatin’
heterodynes, he beats me at a walk. Not
long ago he says to me in kind a brag-
gin’ way, “Wel{ Bill 1 lsot Havana with
my outfit Saturday.” e's got a fairly
decent set of which he’s pretty proud.
It took him down a peg when I saz, “Yes,
they come in loud.” But all the same
Doc’s waitin' room is strictly up to date,
an’ while you're parked there in a chair
bemoanin’ unkind fate, his office girl will
offer you a pair of them receivers. These
doctors have some clever tricks (the
bunch of “gay deceivers”). She helps

“Dec got sut his tesls an’ started digghh’ In
my jaw.”

you put the harness on, an’ then adjusts
the phones, so while you're listenin’ you
can’t hear his other patient’s moans. Doc
says that this new stunt of his keeps ‘em
from gettin’ nervous, and when they’re
calm an' peaceful he san give ‘em better
service. The other day my tooth ached
so, I thought I'd stop an’ see, when 1
went down to get the mail, what Doc
could do fer me. I had to wait a while
outside before he called me in, and all
the time my blamed old tooth wuz hurtin’
me like sin. When he began to work
on me he sez, “I s’pose you know, my
patients always have their choice—some
as or radio.” Then, lookin’ at the clock,

saw ‘twuz quarter after three. “Let’s
get the latest tunes,” I sez, “from sta-
tion JAZ." So Doc got out his tools an’
started diggin' in my jaw. I asked, “How
far you goin'?”’ and the band played “Ar-
kansas.” “That's far enuff,” I sez, and
groaned. The set kept right on hummn’.
Doc laffed an’ sez, “lI think they'd ought
to play ‘The Yanks Are Comin’.”

Copyright, 1922, Westinghouse Electnc & Mfg. Co.

No Free List

RaDp10 WoRrLD has no free list. The
only copies sent out by the publishers
are to fill the ever-increasing orders of
the American News Company, the
large aumbers of subscription orders
received at the office of publication,
and one voucher copy to each adver-
tiser and advertising agent represen-
ted in current issues.

Rapio WorLp, 1493 Broadway, N. Y.

A Partial List of the
Impressive Array of
Exhibitors at the

American

RADIO
L XPOoSItion

The. Official Exposition
for American
Manufacturers

Grand Central Palace
New York

December
21st to 30th

(Sunday secepted dut Christmes Day
included)

Westera Eleetrie Co., Ina,
Radle Corp. of Amerire
National Carbea Ce., Ine.
General Insuiate Company
Parent EKleetrie C

Deborest Radle Tel. & Tel. Oa

< e E— et

J. Burgess Darle

Davis Radle Company

Hetchinssn Radle Company
Maaufactarers 'nient Company
Neve Manufactnring Coempany
Heonry Hyman & Company

The Heltzer-Cabet Klertrie Ceo.
Clapp-Kastham Cempany
Stremberg-Curissa Tel. Mig. Ce.
Natienal Alrphene Ceorporation
Dubliier Condenerr & Radile Ceorp.
Americran Radle Relay League
Ceote-Coll Com y

Pest Electrie Compasy

Copper Clad Steel Company
Westea EKlectrical Instraument Oeo
Signal Klectrie Mfg. Ce.

Scheles Radieo & Mg, Ceorp.
Malone-Lermmen laberateries
Fermicra Insulate Co.

A. H. Grebe & Ce., Ine.

Radle Mira Preducrts Ce.

Kleetric Sterage Battery Ceo.
Radie Digest lllustrated

Burgess Battery

Cresley MNfg. Cempany
Experimenter Publishiag Ce.
Radile Industries Corp.

Jewett Mig. Corp.

Feri Radle Mfig. Co.

Bel-Cante Ceorp.

Tait-Kned Dal Ce.

Ackermaa Bres. Ce., Inc.
Electrical Receord

Experimenter's Infermatian Seervice
American Radle 8 Reerarch Cerp.
Ezecutive Radile Council. tnd Dist.
Natiesal Radie Chamber of Commerce

The Exposition is being or- |
ganized with the endorsement
of the NATIONAL RADIO
CHAMBER OF COMMERCE
and sanction of the Radio Ap-
paratus Section of the ASSO-
CIATED MANUFACTURERS
OF ELECTRICAL SUPPLIES.

For particulars address

AMERICAN RADIO
EXPOSITION COMPANY
13 BROADWAY, NEW YORK

TELEPHONE JOHEN o08e¢
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R-C CABINETS

M anette Phenograph Quality Finish. Ne Drill-
ing panels for attaching required. Hinged tos.
RETAIL Pmcu‘ :

7x6 .......... $2.560 7xl8. 00000 3.00
7"0..ag ------ sz.’s 7"‘ .......... 3050
7x20...c00000e $4.00

" your dealer cannot supply ysu, erder direst.

THE R-C MILLS
Exesutive Offices, 30 E. 23d 8t., New York, ¥. Y.
(Mention RADIO WORLD)

ThelLatest and Most Essential
Part of an Efficient Tube Set

. Variable Grid Leak
"and Micon Condenser
1 (Combined)

. Obtainable in an unbrekem range frem

, zer® to &
~ points. Fixed capacity—.00028
Improves your set wonderfully by

Clarifying Signals
Lowering Filament Current
Increasing Battery Life
Eliminating Hissing

Price Only

At your dealers—otherwise send us pur-
chase price and you will be supplied
without further charge.

megohme-—all intermediate
M P

Manufactured by

CHAS. FRESHMAN COMPANY, Inc.

97 Beekman St. New Yerk City
Home of Micon & Antenella

Answers to Readers

I S it possible for me to change my set
(diagram enclosed) so that I can get
further distances without spending money
for an entirely new set?—Leslie Roberts,
New York City.

¢

By putting variometers in your plate and
grid circuits you can make your set
regenerative and increase your range. This
is the easiest way unless you wish to add
radio-frequency amplifiers. According to
your diagram you are not using any trans-
former between your detector and your
second bulb; therefore we don’t understand
how you can get any amplification.

x %X %

I enclose diagram of my apparatus, which
consist of following: loose-coupled tuner,
crystal detector, and phones. 1 wish to hear
concerts coming from Cubs, Can I accom-
plish it?—Alonso Aheirs, New York City.

Absolutely not. In order to receive that
station, as well as any of the other radio-
phone stations located at a distance greater
than 30 miles (approximately) from your
home, you must employ a very sensitive
bulb set. There are a number of good ones
on the market.

s =+ »

I recently purchased a receiving unst, and,
at the advice of the salesman, put ¢ variable
condenser in my aerial circuit. When this
s turncd over a certain spot I get a loud
and troublesome click in the loud-speaker.
Explain  the trouble.— Joseph Turner,
Laredo, Texas.

From the way in which you explain your
trouble it is evident that your condenser
is “shorted” (short-circuited). Take the
condenser to the store where your pur-
chased it and let them look it over and
test it out. |

x % &

Publish hook-up of set using one stage of
radio-frequency, detector, and two stages of
audio-frequency in connection with set using

RADIO WORLD as a Christmas Gift

Have You a Friend Who Is Interested in
Radio as an Amateur or a Fan?

" § F s0, you must know that such a friend would welcome a yearly subscription

H

for RADIO WORLD from you. Send us $6.00 and we will place the name

of your friend on our mailing list for the coming year, and also we will send
~ a special notification to your friend to the effect that RADIO WORLD will be
sent for 52 weeks to his address with your compliments. Send in a yearly order,
so that the first copy and our acknowledgment of your courtesy to your friend

will be received before Christmas.

Address: Subscription Department, RADIO WORLD, 1483 Broadway, New

" York, N. Y.

Christmas Gift Subscription Blank

RADIO WORLD,

1493 Broadway, New York, N. Y.

Enclosed find $6.00 for which send Radio World (52 numbers) for the coming

year, 1923, to the following address:

Name .

Send notification to the name
given that RADIO WORLD
will be sent with my com-
pliments for the coming year.
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I‘you 'i'h to .end more My Name"""b--o-.o--o.c.coguoo oooooooooooooooo
than one subscription, write
additional namea and ad- Addrece

A SURPRISE
FOR XMAS

VARIOCOUPLERS 65c¢

with every ong sold, we will give a hook-up for using
the varicesupler with ene tube, which others are wsiag
with goed results fer recsiving frem 28590 to 800 miles.

SOMETHING NEW

4-WAY TELEPHONE PLUG
Takes the Place of 2 Plugs and s Jack—§1.B0

ANTENNA PLUG

Just Attach to Electric Light Seclet.

Gmnnuul—ﬂg
Ne Mere VTl W, K. Tubes. mwbmm

Ordored WHI Ressive Them Befere Xmas.
and UV261 Are List Price, Less 0%

RADIO MAP

| LATEST EDITION
P, P, B, TS
35 Cents

Above Map Given Free

with $5.00 purchase until Xmas.
All sales prices in November {ssues of RADIO
WORLD are good until Xmae. Postage must
be included wilth order. Checks must include

10c. exchange and please have thewm oeréifled.
All goods are shipped P. P. inswred.

RADIO DISTRIBUTING &
AUTO SUPPLY COMPANY

64 West 66th Street, New York City

Phone Columbug 8584

Broadway-7th Avenue Subwey
6th or 9th Avenue L

variometers, .vario-coupler, and 43-plate
condenser.

You will find a treatise, as well as two
hook-ups, in Rapio WorLp, No. 37, dated
December 9, under the heading “Why Radio-
Frequency Amplifies Signals,” by Donald
Van Wyck.

* % %

I have a two-step amplifying set. W hen
I turn on my second step I am bothered
with a howl in my phones and lond-speaker.

How can I remedy this?!—Charles Pelers,
Liberty, N. Y.

Try putting your amplifying transformers
at right angles to one another and shield-

ing your bulbs with some light screening
(Continued on next page)

ndensers
Finest 23 Plate

Finest 43 Plate

ariometers

Baldwin Type

ariocouplers

Phones—3000 Ohms. ...
Cash with Order

RADIO ENGINEERING CO.
Fifth Avenue and 28th Street
New York City

52 Weeks for $5.00
Complete Your File of RADIO WORLD
Copies of Radio World No. 1

If you did not get a copy of Radio
World No. 1, send us $6.00 and we will
send you this paper for one year, and
start it with our first issue, which will be

. R . s a -‘A‘- o
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Answers to Readers
(Continued from preceding page)

made. in the form of a cone. Maybe you
are using too much B battery. Try reduc-
ing it. Don’t burn your detector bulb too
high. Go over the wiring of your second
step to see if you have made any errors.

0005

firms selling a cheap phone have tried using
German silver; but you cannot get the
phones so treated to work, as the internal
resistance of both German silver and iron
wire dissipate the*minuie energy in heat.

Is it necessary to have an outside antenna
for use with a crystal set? How long should
it he?—Jerome Llayng, Port Chester, N. Y.

With a crystal set better results will be
had with an outside antenna, which should
run for about 100 feet.

£ % x

Is there any law which prevents a woman
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Schematic Diagram Requested by Mr. T. E. Livessy, Broskiys, N. Y.
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Kindly publish diagram of tuned radio-
frequency, showing all values. Can a set
of this kind be combined so as to sncor-
porate the units of a regenerative set that
I have?—T. E. Livesey, Brookiyn, N, Y.

We publish herewith the diagram you
request. You will notice that we are using
two variometers and tuner. If you will
refer to the article in Rapio WorLp dated
December 9 you will find a full treatise, as
well as two very fine hook-ups, by Donald
Van Wyck. You can use this hook-up as
you suggest, but it will necessitate rewiring
all of your set, as all the wiring will have
to be made as short as possible for the
highest efficiency.

% % :

I hove @ crystal set, but do not get signals
loud enough. Cowld I add an amplifier to
bring them i better? —S. Wolkin, New
York City.

You could, but it would not be advisable.

Why not build a bulb detector and amplify
it trom that? A crystal is not steady
enough.

. x 2

Why caw’t [ use wron wire on a tuning
coil? Irom has more resistance than copper.
Are telephones wound with resistance wire?
—James Oakley, San Antonio, Texas.

It is mot resistance that you want, but
mductance. This cannot be obtained with
iron. Telephones are wound with very fine
copper wire. No. 40 is used mostly. Some

AETACO

s complete line of
Radio Supplies.

All sines of formica panels and tubing.

Formica, $2.00 & pound. Cut and engraved
to order.

All gizes of nmotwiwiro and Litzendraght
re.

American Electro Technical
Appliance Co.

23S Fulton Street (mail orders)
1967 Broadway, New York City
Our 8pecial Prices in the Last lasue of

VaMMAa Nlaeld Deoasnas laoe % o

from applving for a radio license? What is
the best type of receiving apparatus? Where
can they be purchased? Do I have to apply
for a license before I cam purchase my
apparatus?—Miss A. Winterbottom, New
York City.

" There is no law preventing anybody, male
or female, from getting a license to operate
a radio-transmitting station. The only
limitations are that the applicant know the
laws pertaining to radio, and transmit and
receive signals at a fair rate of speed (10
words per minute). The best type of re-
ceiving apparatus is a regenerative bulb set.
Follow the advertisements in Rapio WorLp.
A license is not necessary in order to
operate a receiving station,

27
mavio reapina counse 1 .97

Learn how to deslzn, eonstruct, install, eperats and main-
tain all kinds of radie apparatus. Ne tedieus study. A
complete radie edusatien. (ourse eodited and appreved by
Pref. J. H. Meresereit. Up-te-date, asceurate, compiete.
SEND NO MONEY., Just send your name and

and mi:llmmm only $1.97 and you ewn this five-besk
Radio Library. Write today, Dept. RWA4.

RADIO COURSES, Inc., §52 7th Ave., New York

A SURPRISED?
Everyone Is Because
WE REPAIR

Broken and Burned-Out

VACUUM
TUBES

and Guarantee Them!

Your dealer sheuid kmow, but
i be dees net, cond direst ®
HARVARD RADIO
LABORATORIES
Boston 9, Mass,
Tubes retwrned Pareel Pest C.0.D.

T e
Let Radio

Radiate Your Home
Eleetric $7_95

Speeial
Made tor U. 8. Government with Ear
_Muftiers and Extra Cape.

Western
hones

Dict h Phon .

3000 Ohmme. .. . $6.50
. Special

Home Ch

D(e)mlfuxa all;lg(:;e] $ 13.50

: ey = Special ’

g g ot $2.95
e o Special

149 W. 23d Street, New York City

Perfection RadioCorp.

merxica

of A

SEND U8 THE NAMEK

OF YOUR RADIO CLUB

Also the names of your president and other efficers. We want to add these to o 1list of
radio clubs and officers we are preparing for publication in an early issue
WORLD, 1498 Broadway, New Yerk

Attention! Fansand Amateu

Have you built your own receiver?

Are you experimenting with any per-
ticular hook-up?

Are you improving your set?

Are you doing sny interesting comstruc-
tive work in radie?

WAy not share this knowledge with yowr
thousonds o0f DOrother fanse who read
RADIO WORLD every week?

We want pictures of recelving sets with
descriptions of how you overcame some
1ifficulty, or of any additional part or wait
that you have added to obtain better
results. These are the things that, prob-
ably, the other fellow is looking for. Send
in “your information; pictures or_ what-
ever you have done to improve the art.

s!

Remember the beginner is looking for
them.

We intead to t in this paper, cach
week, pictured information and descrip-
tion of value to radio amateurs. If yom
have found s newer or better way of
doing anything, don’'t keep the secret
}mt tell it to your thousands of brother
ans.,

Send in s photograph of your set with
or without accompenying diagrams and
measurement. State whether you fi
in the picture yourself, or not, and with-
out any expense whatsoever to you we
will make an engraving and publish it
Be sure to write your name and address
plainly on photograph.

Send in your picture at once, or if you
have not made a set or done anything
else in making radio material, tell the
boy next door all about this offer.

Address Technical Editor
RADIO WORLD, 1495 Broadway, New York City, N. Y.



Resommondod Ay Deaslors for Reliabiiity

ADIO STORES CORP.

VARIABLE CONDENSERS—
PLUGS—RESISTANCE UNITS, ETO.

it your dealer dessa’t earry, address Degt. D,
222 West 34th Strest, New Yerk

=

|

“BECO”

Radle Frequencey Bets

A REAL DX SET

TUNED TRANSFORMER TYPE

2 Audio Freq
g’ ..Ra':lo“l" Motars | Vassum Tube

' 3 Tubss
I o8 .
BIRKSELL ENGINFEKRING COMPANY

161-167 Weat 8ith Nireet - Ne__l: York

VARIO COUPLERS

Ur
3

We aloo 6 other siyles
That List $2.50 up

Jobbers—Dealers—Agents

Write for Discounts

Jewell Radio Sales Co.

90 West St. New York City

Phone Recter 1038

SAVE MONEY

ON HIGH GRADE

Variable Condensers

Direct frem Manufacturers

Take the middleman’s profit and sell-
ing eests for yourself. We eell you &i-
post. These extremely accurate instru-
ments made by experienced condenser
people are minus the decorative frills
that add te eost. Price reduced to rock
bottom without sacrificing quaiity in the

least. Batisfaction or your money back.
Write today for very interesting eir-
eular,
- ,, PRICES:
W j, 21 Plate
-i‘ ' H,‘.xyteg_;n‘\ -‘i‘ = $2.55
'er:’au‘-:' P 0
- 48 Plate
“r (Y 1 ﬂ $ 2.95
AR Cemplete with

Moeunting Serews
Yeur Order Filled by Return Mall
choaks meney ovdery needed pestmaa,

'.lo-d the :rdw T™0DAY, mlodur? twe-oont

stamps to eover mailing cost and ressive yeur esm-

demser in a day er two.

MANUFACTURERS’ RADIO
ASSOCIATION

00 Enet Kinney St. Newark, N, J.

RADIO WORLD

ORM Preventers

MALL BOY—“Say, mister, you re-
member you sold me a set last week?”
Salesman—'"Sure, sonny; what's the
trouble?”
Small Boy—“Well, I put up an aerial
outside my window, and I got the wire
coming in through the top. Do I have to

keep my window open to get signals? It's
gettin’ awful cold now.”

One of our subscribers claims he has
found a novel way to keep his wife quiet
for an hour at a time. It is this: Tune
in and get the station that is broadcast-
ing the latest fashions. She becomes so
interested in it that she forgets to ask

him why he stayed out so late the night
before.
s & =

Times Have Changed

HERE is the boy—the family
pride and wonder—who used to be
called on to exhibit to all the neighbors
and callers the set that “He made all by
himself]” and then would show a table
filled with a lot of useless switches,
doodads, polished brass, and a score of
different knobs?

Like the old Negro’s horse and buggy,
he “jest ain’t no mo.”

In his place you will find the efficient
young man who talks fluently about
“radio - frequency,”  “superheterodyne,”
“CW,” and whose set is an efficient re-
generative tube-circuit with which he is
hearing over half the world.

. ¢ 2

Telling the Beginner
FOUR‘wircs or nothing make your
aerial a matter of pride and not a
personal regret.” “Oh, shucks, Charlie,
such advice! Don’t take a bit of notice.
Do what I'm doing, and connect up your
set with the springs on grandfather’s

—_—— s

— i ———

1S
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year through!
a2 a high-grade loud speaker.

REAL CABINET TYPE—net
Powertul, beautiful. with an INCOMPARADLE TONE

SPIROLA ODUPLEX—for uss with any headset.
ber lor each phone, eliminating Interierenco.
nickeloed fAttings (08) ;
Oak (DO) or mahogany (DM) finich, bronred throat
SPIROLA SIMPLEX—for use with Baldwin or other
mahegany (8M) finish, same prices as DUPLEX.
SPIROLA CONCERT-—complete with built-ia uni
of phones.
At dealers or postpaid (C. 0. D. If preferred)
earefully following your instructions

GIVE A SPIROLA CHRISTMAS !

and let the whole family listen to REAL MUSIC all the

Nothing adds se much to a two-ctags eet
SPIROLAS are ’ v ‘

BETTER LOUD SPEAKERS

ust the usual horn enclosed In a ecabinet.

of the highest class construction throughout. with fine hand rubbed fAnish
are and have always been sold under money-back guarantee to “
far surpass In beauty and tone Any other up to twice their price.

Separate tone chame.
Satin black fnish

unlt. Black (SB). oak (80) or

t and cord ‘
Oak (CO) or mahogany (CM) Anish, bronzed lh:;at PRARX W4 Attash, I Glaie

If desired we will send In h rect ent,
DEALERS—We can fill heliday rush orr'-dao \day packing ¢! b
L. H. DONNELL MFG. CO., DEPT B. BOX 70 ANN ARBOR, MICH.

clock. Sure they work, especially whea
the clock needs winding, and- they make
the chimes ring.” “A single wire 18
best.” *“Use two wires at least seventy-
five feet lang.” “It should be at least one
hundred and fifty feet long.” “The best
aerial is an indoor loop.” “Why put up
an aerial when all you need is a bed-

spring.” . » *

First Night of the Set

AND do you really get wircless mes-
sages with that thing?”

“What's that funny whistle? Sounds
like a bird.” : ]

“How much longer are you going to
charge that battery?”

“How is my tone?”

“This will conclude the evening con-
cert.”

“Vy.QSA hr can hear u all over the
house.”

“Does the lamp light when a message
comes in?”

“What does all that funny buzzing
mean?”

“Why do you call him O.M.?”

“Why do you turn all those knobs?”

“Isnt it wonderful?”

“How can more than one talk at a
time?”

“Guaranteed twenty-ﬁve per cent. more
power in the aerial.”

“How do you get me now, George?”—

QTC.

A Record for WGE

GE, “The Constitution,” Atlanta,
Georgia, was picked up on
December 5, by the radio operators of
the fleet of destroyers of the United
States Navy, cruising off the coast of the
State of Washington. The distance is
over 2,600 miles, and establishes a record
for WGE.

We make & complete line—

SPIROLAS
equal In volume and

$3.85

$4.85

$i12.50

rs!

 ——— S —
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' What Shall I Give HER For Christmas 7

|
A Mme. Anita Kanti’s |
ot our Christmas Beauty Box |

preparations have been
e y the famous

That Armstrong Circuit

So much interest has been displayed in the
: ial article, “TESTED INV ION OPF
aA OR ARMSTRONG AMPLIFIES SET 100,000
TIMES,” by John Kent, that appeared in RADIO
WORLD No. 13, dated June 24, 1922, the publisher
decided to put aside a number of copies those
who were not ahble to get this issue when pub.
Hshed. Copies S aent, tpaid. on receipt

of 15¢, or sc "«cription, $6.00, for one
year (52 i< nths, or $1.50 three
months, » be started with the
josue cc¢ shout M:‘gr Arm-
strong’* JRLD, 1 Broad-

way.

can be
ars
SATISFACTION GUARANTEED

Address

ANITA KANTI

» New York City

ARALT

Viavaa e

47

N i rp

lain wrapper :
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r~c W520 FIFTH AVE
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PATENT

Yoeur Radio ldeas.
Call or Write

FREE ADVICE

SPECIAL OFFER

Per a limited time oaly

Paragen RA-10....988 Grebe CR-S........00
Paragen DA-2 ....88 Grebe RORK...... 88

Prises F.0.0. Red Bamk. N. J.

A. V. GREGORY

& Perand Street Red Bank, N. J.

——— m—— R

The best SOCKET for the

DRY CELL TUBE
60c.

Dealers and Jobbers: Write Us

LINCOLN RADIO CORPORATION
116 W. 05th 8t. MNanufacturers New Yerk City

Variometers with dial, $2.38

Variceouplers with dial, §1.58
Pest Paid
Money Bachk if not Batisfactory

OSLAND, INC.

Maenuissturers
123 FIFTH AV. NEW YORK

STANDARD HEADSET
2,500 OMM

Seermtoed 2t P T0 00, $5.75

Dealers and jobders write.

Standard Electric Sales Co.
848 Bread Btrest Newark, N. 3. ﬂ

jush your commen dotester opring or eatwhlisher end

INCREASE YOUR CRYSTAL RANGE

BY (8ING A °“PT" ULTRA-SENAITIVE
OONTACT TN YOU'R CRYRTAL D
t a losstne o consitive epel lnstantly.
oty h::u“‘.:m-mw
"'&s otth lastrustiens, tnou-m.-m.
g ¥YSTAL CONTACT COMPANY
16410 c.. DOSTON 8, MASS.

RN | '.'.r',‘\"t'_.i;(i‘il":_ \‘(t

S : ] o~
T . -4 [ I

LA ] =y,
Crens A%

531 $SO.DEARBORN ST.CHICAGO.

RADIO WORLD

Pw BRYANT 4796
PUBLISHED ERY WEDNEBSDAY (Dated

SATURDAY OF SAME WEEK
FROM PMIRLICATION OFFl
1498 BROADWAY. NEW YORK, . X
BY HENNESSY RADIO PUBLICATIONS
CORPORATION

ROLAND BURKES BENNESSY, Presidmd
snd Bditer
M B. HEXNESSY. Vies-President
FRED 8 CLARK, Sesretary aad Masagm
1493 BROADWAY, NEW YORK, N. Y.

ASSOCIATRE EDITORS
Bobert Maakay Roburt L. Deugherty

SUBSCRIPTION RATES:
osmts o . 30.00 o . $0.00 fm

Tiftosn
oiz menthe. $1.50 three

Add $1.00 o yesr extra for pestage %o Cand
and fereign couwntried

sobseribere of the first espw o
malled 1o them after ]
aabmosisdmest

of

What a Real Spider’s Web
Did

ADIO engincers employed by the

“Post-Intelligencer,” Secattle, Wash-
ington, to discover the cause of the er-
ratic transmission from that newspaper’s
broadcasting station finally discovered a
spider’'s web near the top of one of the
poles—a spider’s web covered with car-
bon from soft coal. Swayed by the
wind, the web had been swinging against
the antenna wires, causing momentary

short girguits which had disturbed the
transmission.

With Mr. Ehlert’s Hook-Up

DITOR, Rapio Wortp:—I am getting

fine results with the hook-up ot Fred.
Chas. LEhlert which you published in
Rapio WorLp, No. 27, dated September
30. To anyone desiring good, clear con-
certs, I heartily recommend this hook-
up. With it I have received Havana,
Cuba; Washington, D. C.; and twenty-
two States, including Texas. Iowa, Ne-
braska. Florida, Ilhnois. Missouri, Mas-
sachusetts and New York—T. J. Bow-
man, Altavista, Virgima.

Tri-Boro Club News

HE Tri-Boro Radio Club. Parnassus,

Pennsvlvania, hol!ds regular meetings
at the Lindsay Radio Shop in that city.
The members arc working for the wel-
fare of the community as well as in the
intercsts of radio.  All amateurs in the
Tri-Boro observe the “quict hour’” from
7 to 10:30 p. m. The officers are: Clvde
Hichew, president; R. E. Lindsay, secre-
tarv: C. R. Ackliss, treasurer

[The HOMCHARGER
AUTO or RADIO

BATTERY
for & Nishel. Prics, $10.00

s Xlske_ Wit Now!
The

Autematicr Electrisal
Devieesa Ce.
West Third 0L, Cla., 0.

INSU-LITE

P 1/8” =01 per og Ia
8/16"=018 per og. In.
ve” —03 per sg In
DERALBRS : Write for élsssut i

General Merchandise Ce.
140 Market Swreet, Nownrk, M. J.

r P

nreEm

Quality, Destgn ¢+ Worbmenship
Matovriel = ;IU:NUTY *

Simple to Use
s & &

lamp socket—ad-

tcry—tm.m
[

rent end you have

Lo

A peortable Recherging walt et
»
bum...Ma.“hm"*

4¢ your deulove or write

Electric Mfg. Co., Inc.
Avenne Bullale, N, Y.

FOR CHRISTMAS

CRYSTAL SET

2350 UNMOUNTED

Just the giRk fer your boy or gl Seme
prepaid. Fres cataleg oo rogmet.

TRSTED CRviTALS oo, 20c.

Radi-O-Plate Pasclse. AR sises out to ardey.
Holleway Elestrie Supply Co. Ine.

28 Third Aveaus New Yerk Chy

FRS

ALL MOLDED
UNIVERSAL COMBINATIONS
8 Unite la 8
PF. R 6 Melded Variemetere....... S48
P. R. 8. Molded Variorouplers..... $90.00

PF. R 8 Melded Baak Windiage... §6.00

Bank Windings are interchangeadic oo

direct mounting on either Variometer or
Variocoupler.

Universal—Accurate—Interchangeabdle
A Cemplete
Two-Btage Leag Raange Recelver

8et Includes two Federal Traasformera
Condenper, two-molded variometers,
molded variocoupler, three V. T eooketa,
fllament rheocetats dilala Read ’'Bwm
binding poeta. ewiteh points: Ia attree-
tive cadbinet and drilled pane!:

complete, ready to hook up. 40
A $138 Radle for.............

F. R. 8. Radio Corporation

¢#9-D Fast Fort At Detreit, Mich.
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RADIO WORLD

DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS

DEPARTMENT AT S A WORD

RADIO WORLD'S QUICK-ACTION CLASSIFIED ADS

This department is intended for everybody who wants quick action on short announcements covering the buying, selling,
exchanging or general merchandising in the radio field. Readers of RADIO WORLD will find that it pays to read these columns

cve

on the news-stands ten days after copy reaches us.

. The rate for this RADIO WORLD QUICK-ACTION CLASSIFIED AD. DEPT. is Sc.
mcluding address), 10% discount for 4 consecutive insertions, 15% for 13 consecutive insertions
im standing classified ads. if copy is reccived at this office ten days before publication.

N. Y. C. (Phone, Bryant 4796).

week. Advertisers will get a ten-day service here—that is, copy received for this department will appear in RADIO WORLD

er word (minimum of 10 words,
3 months). Changes will be made
RADIO WORLD CO., 1493 Broadway,

HAVE YOU SEEN IT? My unusual, fully il-
hmstrated radio catalog is complete. Saves you

momey. N. E. Ristey, Spring Grove, Minn.
VACUUM TUBES repaired reasonably. Satis-
thing. Vacuum

faction rant or cost no
B e Deer, Toloda, O
Manufactusrers of Rogers Radio Recsivers and
Regere Radiometers. Rogers Radio
Compeny, 5133 Woodworth Street, Pittsburgh, Pa.
EXCHANGE JOLLY, INTERESTING LET-
TERS

through our cfub. Stamp appreciated.
Betty Lee, Inc., 4254 Broadway, ork City.

BDOOST RADIO. Wear s pin or button. It
shows are progressive. i estl-
vt ; by official clud ere. The
Rankin Co., Radio Dept., 1118-20 Chestnut 8t.,
Philedelphia, Pa.

FREE APPARATUS FOR SECURING SUB-
scum'nph ()NSli ol"'OR “RAD I(L"(l Write today (gt
complete list premiums an ourlgecul sub-
scription effer. ‘“RADIO,” Pacific Bidg.,, Sen
Francisco, Cal.

OLLD MONEY WANTED-—-$2.00 to $500.00 EACH
paid for hundreds of Old and Odd Coins. Keeg
all old money. Send 10 cents for New Illustrate
Coin Value k, 4x6. You ma
coins. Get poutec'l. We pay CAgH
Company, Ave. 83, Le Roy, N. Y.

have valuable
. Clarke Coin

NEWS AND GOSSIP OF THE ST.

Pc. for specimen of NEW YORK ST
the great mmmfsytheurkal weekly. g

A six months 00 three months. New
Yo & Co., 1453 dr&duy. N. Y.

WE NEED RADIO WORLD, dated April 2
and August 5. If you have copies you don’t re-

PATENTS—Electrical cases a specialty. Pre-
war char B. P. Fishburne, Registered Patent
Lawyer, McOIR Bidg., Washingten, D. C.

DIALS, 3-inch, genuine hard rubber, raised or
depressed scale, white or gilt lettering. Drilled
for % and inch shafts. 60c. each for $1.50,
foupaid. o stamps. RADIO SALES CO., Box
144, Bethlebem, Pa.

MILLER AUDIO FREQUENCY transformer
eliminates howling. Entirely satisfactory on three
stages. Price $5.00 postpaid anywhere in U. S.
IO SALES CO., Box 1144, Bethlehem, Pa.

ATTENTION! You invent it. Let us make it.
Models, dies, manufacturing. Sheldon Tool Co.,
Rosedale Station, Kansas City.

YOUR HOROSCOPE, business, changes, social,
matrimonial pects. Send birthdate and Tea
Cents (stam 0; for remarkable test reading.
ZANYA, 202.), West 105th St., N. Y.

LOUD SPEAKER FOR ANY CRYSTAL SET. .

Hear music over entire house. Easily con-
structed by amateurs. Eliminates Battery. In-
structions complete. 25c¢. Caulo?; Free. I.ngs
resentatives wanted. STEINME WIRE

MFG. CO.. EASTEND, PITASBURGH, PA. .

MUST SACRIFICE my brand-new Colin Ken-
nedy Universal Receiver and two-step amplifier,
including bulbs, batteries, and Magnavox. Guar-
anteed over 1,500-mile radius. Bargxn at $150.00.
Cost $500.00. Cannot ship C. O. D. Robert C.
Clayton, care of Y. M. C. A., Detroit, Mich.

EDISON B. BATTERY UNITS—One tive
and one negative plate for 10c. 18 sets will make
s 24-volt battery. Wilkinsburg Wireless Shop,

711 Penn Avenue, Wilkinsburg, Pa.

ington, D.

EISEN Supersensitive tested Crystal. Ne
buzzer test necessary. If not satisfactory, returs
crystal and money will be refunded with i
charges. Mounted, 50c.; unmount 45¢.

Prices to dealers. Wm. Hafner, New St
Camden, New Jersey.

A VALUABLE RADIO LIBRARY—The special
articles in back numbers of RADIO WORLD
from April 1 to date, make an invaluable library
of information and reference for everybody im-
terested in radio. Single copies 15c each. Any
seven numbers for $1.00. The entire thirty-seves
numbers to date for $4.25. Our issue of Oct. I8
containg a list of articles gblished up to that
date. Sent on receipt of 1 RADIO WORLD,
14993 Broadway, New York.

SILVER MIRRORS—PLATING OUTFITS FUR-
NISHED—Stop_ daily ind. Plans free. Estab-
lished 1886. CLARENCE SPRINKLE, Dept. §,
Marion, Indiana. ’

WE WANT YOUR NAME—On a postal card
We would like to get the name of every RADIO
WORLD reader, as we expect to send out s
special message that will interest you. Be sure
to send us your name on a postal card and adt
dress it, GIFT DEPT., RADIO WORLD, 148
Broadway, New York.

AMATEURS! DEALERS! Write for list new
radio parts. Large discounts. CUNNINGHAM,
280 East 155th Street, New York City. i

RADIO FANS: Have you read of the won!
derful new all-wave Radio Frequency Amplifiet
invented by Doctor Miller of the Naval
Research Laboratory, Bureau of Standards, Wash
C.? We manufacture this de
under license. May be added to your pre
set, giving wonderful results on distant station
or may be made up into loop receciver sets
extreme range an besut:fulli clear recep
for home or automobile use. Besides being
best amplifier on the market, the Miller covers

: - A : . . 1l waves at equal efficiency. Price SO per
re, mail to this office and current issues will EXCHANGE LETTERS with friends everywhere. :mi Detaile Conct Bodiio. Inc" 1 M
for them. RADIO WORLD, 1493 Pleasant pastime. Information for stamp. Smith, t. tails iree. st io, ’ onte,
ELT!:taytoi%ewWYorl:m Box. 3125, M. Portland, Ore. Los Angeles, Calif.
— = —]

Conference on Radio
Standardization

Barean of Standards Calls Important
Meeoting to Be Held in New York

City, January 12, 1923

*HE Bureau of Standards of the De-
partment of Commerce has called

a conference on radio standardization to
be held on Friday, January 12, 1923, in
New York City. The desirability of call-
ing a general conference on radio stand-
ardization has been apparent in many
ways. This call is issued by the bureau
at the specific request of the following

associations and organizations:

Institute of Radio Engineers; National
Radio Chamber of Commerce; Radio Ap-
paratus Section, Associated Manufac-
turers of Electrical Supplies; National
Retail and Dry Goods Association; Amer-
ican Radio l’R?'elay League; Radio Cor-
poration of America.

These organizations have pointed out
that there is need for greater uniformity
in the methods of describing, rating, and
testing of performance of radio apparatus.

Invitations are being issued to all of
the national associations of an engineer-
ing and technical nature which are known
to be interested in radio standardization.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

WOR

1493 Broadway, New York City.

Please semd me RADIO WORLD for —..........ccocivvnenn. months. for whichk

please find enclosed $ ........... =28

SBUBSCRIPTION RATES:

Blngle Copy -ccccceresceces s A8
Three Months
Sizs Months
One Year (52 lssues)...... &00

A B A 5% At LV Y S . PNy

s o e ¢ F & & a

----------
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The representation of radio manufactur-
ers will be through the trade associations
of which they are members. While it is
desired to make the conference thorough-
ly and broadly representative, it is ex-
pected that the organizations invited will
limit their representation to one or two
persons in order that the conference may
be as effective as possible. )

The purpose of the conference is to
consider broadly (1) whether a formula-
tion of standards for radio apparatus and
service shall be made; (2) if so, what
general classes of apparatus or service
should be included, and (3) what pro-
cedure shall be recommended for carry-
ing out the conclusions reached by the
conference. If the conference decides
that radio standards should be formo-
lated, it is expected that they will be
prepared with special consideration of the
wide range of interests which are con-
cerned with the subject, and that these
standards may ultimately be adopted
with the approval of the American En-
gineering Standards Committee as an
American Standard.

’

We Want/ Your Name

on a postal card. We would like te get the name
of overy RADIO WORLD reader, 28 we expest o
send out a spocial message to eur readers, (It will
interest you. Be sure to send us your pame 8
a postal card and address it GIFT DEPT., RADIO
WORLD. 1493 Broadway, N. V. i
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Special 10¢ Tins

Choice tea
insures
restful
relaxation!

O

See that your family is served more of this superior tea; a
golden beverage that has a fragrance and flavor—supreme.

Also sold in 1 1b., /2 1b. and “41b. TINS

= e

A Generous Sample will be sent on request. Address: Ridgways, Inc,
Department K, 60 Warren St., New York.

4
“hn'-\'-— 'y

N Y Y
g

‘ ; (.“.
A

¢ o

e SRRl o N L)q“ﬂ\\\‘\?\
Lsanfn01$m1_915{‘ < . . GRANDPRIZE SanDiego 1916

. e



RADIO WORLD

"DICTOGRAP
Hsato BREw

. =]

——

§ o T
.ll ~‘..

A sweeping cut of $4.00 in the price of the Dictograph Radio Headset! The tremendous
endorsement of radio cnthusiasts has made possible this sensational reduction. To meet
the demand, production has been planned on a new, gigantic scale. Great manufacluring
sconomies establish the new price—only $8.00.

A wonderful bargain! And above all, a wonderful headset—the world’s standard of
gupreme quality for super-sensitive and accurate sound-transmission,

The same quality, the same guarantee, the same supreme Dictogréph headset that has
always sold for $12.00, in every respect but the price. Type R-1, 3,000 ohms, for all types

of receiving sets.
THE STANDARD OF THE WORLD
List Price -

$¢ CRAPH RadiolOUD ~
Note: Plans are Rew under
& The Perfect Loud Speaker for the Home way for the productian of the
Public demand has made possible the Dictograph Loud Speaker at the low price sew 4,000 ohms Dictograph
of only $20.00, complete with § ft. flexible cord. A handsome instrument that SUPER-TONE Headset, the
reproduces every sound In crystal-clear, natural tones, full volume, and free from most perfect radio bead oot
distortion or nolse. Ask for demonstration at reliable radio dealers. Get world- that can be made. Fer the

famous DICTOGRAPH gquallty and still save money.
Dealerast Order through your jebber or write direct for names of authorised
S exacting requirements. A new

distributors.
standard of super-eensitive-

DICTOGRAPH PRODUCTS CORPORATION ness! List price, $12.69.

220 West 42d Street (Branches in aill principsl cities) New York, N. Y.
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In Your Xmas Gif
n Your Xmas Gifts!
a8
W HE giver of Pruden Reliable Radio Phono-Phans Permancst
[ ] [ J L J .
specxaltles is emen.xbemd a long oo ety tan 'ndlond::ee“m‘“mulrln' .
| . time. Useful, fpractical Christmas 3.:.3,,':;1‘2;, e :d".g'ﬁf'::'.. :’::‘Zﬁ.' “!.E&é
° w on,

Riax Boockel Biisosiat gifts that know no equal to the radio fan. or tubo rolses.  Detects telexraph sicm
A device for which amateurs and profes- casted musie more clearly than vacoul
g.omh wlb.l'e lglom been waiting. Elim- tube detector, and renuires no amplifics-
inates wirlng between socket and §9 ()() The “Pruden” stamp on standard radio parts and o Wil o s

accessories, denotes an unexcelled quality and Phones.
long-time satisfaction. Money back if not more Ioeal for maw iw resemersiice Ao
than Pleased. (.;t?:lr)zlte:?l ?:dnz?“'im;#&ﬁgmm

or faulty operation. List each..

Just a few Xmas suggestions shown here.
Write for complete list—free on request.

This is a Radio Xmas!
Dealerf, write today for our interesting proposition. .’
FREDERICK H. PRUDEN INC.

Saturn Automatic Plug

Keystone Moulded Variometer
Made of a specia!l compositlon—extiremely

light in welght and durable. Wave length 993 Bergen AVC. g "’t\‘i,': Jersey City, N. J. The only perfect automatic plug, no eeed

an o,

ranges from 150 to 580 Meters. Terminals
eonveniently arranged to afford easy con-
pections and avold crossing terminal wires.
Rotor and Mator windings guaranteed not

m?yb. contacts. List each.. $5.00

to take apart to make connections. JFirst
insert the terminals Into the *’Saturn’ snd
a perfeet connection (s made. 80 com-
structed that pulling of the eorde make

h
List ench ens.. 2o Dosttive §1.50
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