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 Miiature Radio Transmiter Fis Kodak

N unusually interesting ministure trans-

mitter is shown in the accompanying
photograph. It was bailt and designed by
Sterling G. Sears, and will give satisfactory
service to the novice who is satisfied with
comparatively short range. The set shown
has a transmitting range of about three-quar-
ters of a mile and a receiving range of about
seventy-five miles. The apparatus is mounted
so that it fits into the interior of a kodak-
camera case. Note the neat appearance and
arrangement of the coils, batteries, and the
miniature vacuum-tube. For B batteries, in
this particular case, flashlight batteries are
used exclusively. The reason for this is that
they take up little space and afford the neces-
sary plate voltages for the wvacuum tube.
The filament may be lit by the ordinary bat-
tery. As a means of inductance a spider-web
coil is used as a means of controlling the
wave Jength. The taps are shown on the
front of the pamel. The rheostat, with the
miniature vacuum tube, is also shown. At
the rear of this is the spider-web inductance
coil with its taps, while the grid leak and
condenser are mounted om the center coil
The batteries are at the extreme back of
panel. The wiring is extremely simple. With
a limited knowledge of radio, the operator
sheld find this set efficient. It is a practical
transmitter and may also be used as & receiver.
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Ajax Socket Rheostat

A device for which amatours and profes-
slonals have long beeun walting. KElim-
inates wiring between socket anc $2 00
rheostat. List.....ccccoceevee .

Keystone Moulded Variometer
Made of a special composition—extromely
light In weight and durable. Wave lenszth
ranges from 150 to 580 Meters, Terminals
conveniently arranged to afford easy econ-
nections and avold crossing terminal wires.
Rotor and Stator windings guaranteed not
to loosen. 00
Brush type contacts. List each. ®

Just

993 Bergen Ave.
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HE name “Pruden” back of stand-
ard Radio Equipment is a guar-
antee of mechanical excellence,

perfection of workmanship and scientific

correctness of design.

Now, more than ever, when the market is
Aooded with inferior goods, it pays to buy
standard trade marked products.

You can pin your faith to “Pruden.” Money-
back unconditionally if you do not get com-
plete satisfaction.

a few leaders of Pruden

Dealers write today for our
interesting proposition.

FREDERICK H. PRUDEN INC.

Reliable
== Products shown here that will give you better
radio results at no greater cost.

N2\ PHONO -PHANE

W] - permanent
| rADIO DETECTOR

Phono-Phane Permanent
Radlio Detector

The only fixed radio detector requiring ne
adjustment. Used In place of crysial or
vacuuin tube detector. Gives eoxcellent
quality of sound witheut distortion, battery
or tube noises. Detects teloxraph sixnals
at several thousand miles. Detects broad-
casted musle moro clearly than vacuum
tube dotector, and requires no amplifica-
tion whero the incoming sigxnal has suffi-
clent strength to actuate the sensitive
phones.

ldeal for use in regenerative circuits.
Handsome, substantial, suitable for as-
seibly in the finest radlo equipment.
Guarantes against imperfection $3 .50
o OF faulty operation. List each..

Saturn Automatic Plug

The only perfect automatic plug, no need
to take apart to make conncetlons. First
insert the terminals Into the "Sntugno" and

eon-

: : o ton le.
) Jerse.y Clt}'o N' J° :tnr;ceteflctth‘;otnn;:llfl?z :t lt“h.e( cords makes

the u tive.
Do cohoron mon  postive $1.50

The best SOCKET for the
DRY CELL TUBE

60c.

LINCOLN RADIO CORPORATION
116 W. 65th 8t. Manufacturers New York City

SAVE MONEY

ON HIGH GRADE

| Variable Condensers

Direct from Manufacturers

Take the middleman’s profit and sell-
ing costs for yourself. We sell you di-
rect. These extremely accurate {nstru-
ments made by experienced condenser
people are minus the decorative frills
- that add to cost. Price reduced to rock
bottom without sacrificing quality In the
least. Satisfaction or your money back.
Write today for very Interesting cir-
cular,

PRICES:
21 Plate

$2.55

43 Plate

$2.95

Complete with
Mounting Screws

Your Order Filled by Return Mall
No checks or money orders needed. Pay postman.
Send the order TODAY, enclosing 5 two-cent

stamps to cover malling cost and receive your con-
denser in a day or two.

MANUFACTURERS’ RADIO
ASSOCIATION

90 East Kinney St. Newark, N. J.

GREAT ADVERTISING MEDIUM

Rapio WorLp’s special issue, “Holiday
Radio Gifts Number,” issued on December
9. Copy received up to Nevember 29.
Rapio WorLp. 1493 Broadway, New York.

How Dr. Lee de Forest’s
Photofilm Works

HE process is outlined in general
terms as follows in a letter by Mr. de
Forest to his representative in New York:
~“Taking the picture:
“1. Sound waves (voice of the actor)
translated into electrical waves.
“2. Electrical waves translated into light
waves.
“3. Light waves recorded on the edge
of the film.
“Reproducing the picture:
“1. Light waves translated back into
electrical waves. :
“2 Electrical waves translated back into
sound waves.
“3. Sound waves amplified with loud-
speakers placed near the screen for the
audience.”

The stumbling block which has impeded

‘other efforts to perfect the talking film

has been the difficulty in exactly syn-
chronizing the voice and the picture. This
is important, since sound travels at 1,090
feet a second and light at 186,000 miles a
second. Unless the word and action cor-
respond exactly in time, as rendered by
the talking-picture machine, the effect is
spoiled. With the picture and the sound-
wave on the same film, the time unity is
preserved to the thousandth part of a
second.

Canadian Radio Directory

C ANADA published its first issue of the
“Official List of Radio Stations in
Canada.” This list, which was compiled
through the efforts of Commander C. P.
Edwards, director of the radiotelegraph
service under the Department of Marine
and Fisheries, contains a complete roil of
every amateur, commercial, military, and
broadcasting station in the Dominion, and
is corrected to August 1, 1922,

Thordarson

Transformers 33:’3§

Dictograph Pbones,s 50
" 3000 Ohms, .
Special

$8.00 Value

$30.00 Tube Set, Special, $15.00
Amatsurs:—We Pay Postage.

. Perfection Radio Corp. of America
New York City

140 West 23d Street

A Completely

connected coupler.
Simply mount and
connect imn circuit.
No taps te .sclder, no
extra switch at side,
no electrical connec-
tion to any shaft. Compact and rotor al-
ways in center of field. 90 tumms No. 22
green silk wire on primary.

. Pestpald

Complete with indieater arm............ $6.50
Same coupler with retor teward

without special connections..... m .“ 33-50

Kneckdown ceupler with printed wi -
directiens, complete, leu. vln...'. .a ‘ l .. sl'so

The W. J. Radio & Mfg. Co.

3020 Fourth Ave., So.

MINNEAPOLIS. MINN.

WE NEED RADIO WORLD, dated April 2
and August 5. If you have copies you don’t re-
quire, mail to this office and current issues will
be sent you for them. RADIO WORLD, 1493
Broadway, New York.
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K. of C. Leads in Radio Instruction for
Veterans of World War

(Both photos C. Kadel & Herbert)

HE Knights of Columbus are

conducting radio schools for

the purpose of instructing vet-
erans of the World War. Already
nearly 20,000 veterans are receiving
instruction in these schools. The
large photograph on this page shows
Instructor Thomas A. Berinati, at
the left. He is instructing Ernest
Vehstedt, a hero of the Argonne, in
the workings of a half-kilowatt
spark-gap transmitter. The spark-
gap is the heart of the transmitter,
and in this case, this particular gap
makes it possible to secure what is
termed a “pure, sharp wave.” It is
of the utmost importance that the

student be familiar with the “how
and whv’? ~nf thic ora;mdy ac 1+ 1e vital

Instructing a World War veteran in omne of the
radio schools of the K. of C., statiom 2AZK.

for a governmental radio license.

To the left of Mr. Berinati is the
receiving instrument with its neces-
sary array of vacuum tubes for high
amplification. All of these instru-
ments are of vital importance to the
student who expects to be an expert
operator.

The small photograph shows the
rear of a receiver of the Marconi -
106-B type of tuner. This tuner has
for its inductance and coupling the
loose coupler as shown in the pic-
ture. A wire is being soldered by
Mr. Berinati.

Once the student receives a li-
cense, he has an opportunity to trav-
el, and, if he is alert and makes the
most of his eyes, camera. and note-

49 09
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Getting Results Out of Your Receiver

Schematic diagram of a slide tuning coil. By

sliding the two sliders on the coil inductance the

wave-length is changed. Drawn by Charles H.
Plath.

HY is it necessary to have
Wan outdoor aerial in order

that a radiophone concert
may be received? This is a ques-
tion that is being asked frequently,
particularly in view of the develop-
ment of Armstrong superregenera-
tion, radio-frequency amplification
and other systems, which will func-
tion provided the loop aerial is ap-
plied to them. This loop aerial does
away with the outdoor aerial and
makes it possible for most anyone
to hear the broadcast.,

The answer to the question is im-
portant, because the success of the
receiver absolutely depends on the
aerial.

In order to illustrate the opera-
tion of an aerial, it is, perhaps, best
to take the hydraulic analogy that
has been developed by radio engi-
neers as a means of describing an
aerial. In reality, it must be under-
stood that the ground and aerial act
as a condenser—the aerial being one
plate, the other being the ground.
The tuner which, after all, is a vari-
able inductance, is merely an ar-
rangement that will permit one to
increase the length of the aerial it-
self.

If one looks upon the aerial cir-
cuit as a large trough of water he
will understand its functioning a
little more clearly. Only recently
articles have appeared regarding
the aerial problem; but I am assured
that there are still many who would
like a simple picture of just how
it takes its action.

If we picture a water trough and
place a paddle wheel in it, we can
then see the action or wave motion.

By Charles H. Plath

If we commence a steady disturb-
ance in this trough by aid of the
water-wheel, the water will be set
into wave motion and will oscillate
between the two ends of the trough
according to the length of the
trough; in other words, the natural
frequency of the trough.

If this paddle is moved back and
forth at a correct rate of speed equal
to the natural period of the trough
it will set up waves of maximum
height which, in*time, will pour over
the sides of the tub. If, however,
the rate of movement is too fast
or too slow, the maximum wave-
motion will not be attained. It we
study the wave motion in the trough
we will find that the maximum
height of the wave is reached at
either end of the trough, and that,
as the water flows back and forth
in an oscillatory manner, the great-
est height is reached at each end of
the trough.

In our aerial circuit this action is
reproduced when the incoming wave
sets up an oscillatory current in the
aerial circuit. It will be found that
the highest voltage’is at either end
of the aerial wire, and it is necessary
therefore, that these two ends be
thoroughly and completely insulated
in order to prevent losses.

Now, we have exactly the same
condition in the aerial circuit as we
have described in the trough. If
the incoming wave-length is too
small it will not set up an oscillatory
current in the aerial circuit. If it is
too large, the same results will be
obtained.

With the incoming wave close to
the natural frequency of the aerial,
we can make up for any small dif-
ference by means of an inductance
that is connected in series to it. It
is for this reason, therefore, that
it is necessary to have a well-con-
structed aerial, free and clear of all
objects where the ordinary normal
circuit is used in order to get best
results.

Radio Crop Service

WORLD radio-crop service has

been established by the United
States Department of Agriculture. The
Department has representatives in many
important European cities, who send re-
ports of crop conditions to Washington.
The information is then broadcast over
the United States. A recent message
from the Berlin reresentative was re-
ceived in Washington and relayed
throughout the country in less than five
minutes from the time the news left
Germany.

L

Schematic diagram of a variometer which gives

continuous variation of inductance. The second-

ary variable condenser is necessary for good
results. Drawn by Charles H. Plath.

The inductance in the circuit will
enable the amateur to increase the
range of his set so far as the wave
length is concerned, which is equi-
valent to varying the trough in the
analogy. The addition of a con-
denser in series with the aerial will
have a tendency to reduce the wave-
length range of the receiver within
certain limits.

The condenser in series with the
aerial can be used for more flexible
tuning purposes in the aerial. There
i1s a very important point, however,
that should be taken into considera-
tion in conjunction with a series con-
denser in the antenna. In the first
place, it is a fundamental fact in
electricity that condensers placed in
series with each other reduce the
total capacity of the circuit and ¢hat
is exactly just what happens when
you place the tuning condenser in
series with the aerial, because the
latter is also a condenser.

In this connection, there is a very
peculiar situation; if the detector
circuit is connected to the aerial cir-
cuit in such a way that this con-
denser is included, a great stress will
be placed on the detector. Conse-
quently the efficiency of the receiver
will be materially reduced.

It is necessary to connect the de-
tector circuit around the aerial
tuning-inductance only. Whether
this aerial tuning-inductance con-
sists of a straight tuning coil, a
honeycomb coil, or any other form
of coil does not make any difference.
The detector circuit should be con-
nected around it in such a way that
the series condenser in the aerial is
not included.
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Sharp Tuning Will Help
to Eliminate Interterence

ANY sets made are almost
M impossible to tune sharply;

but whatever sort of an cut-
fit you have, an understanding of its
tuning qualities will bring better re-
sults both in reduction of interfer-
ence and signal strength. Interfer-
ence is one of the greatest studies
in the science of radio. With a
crystal set using a single-slide tuner
as the sole method of tuning, there
is no choice in adjusting. Simply
move the slider until the greatest
sound is obtained. Interfercnce
from other stations may have ¢ be
tolerated. With this set, it may be
impossible to prevent it due to the
fact that a direct-coupler receiver is
ased.

A two-slide tuning coil offers a
greater latitude of adjustment and,
therefore, greater selectivity. It
acts somewhat in the manner of a
two-circuit, or loose-coupler receiv-
er, with close coupling. The aerial
slider should first be adjusted until
signals are heard. The movement
should be in the activity of the ac-
tive end of the coil, or the end con-
nected to the ground. When signals
are heard, move the other slider
until they are brought in loudest.

The loose-coupler set, which is
the inductive type receiver, is the
most efficient type for use with a
crystal detector. In tuning such a
set use close coupling—that is, have
the secondary coil inside the primary
coil. Set the secondary coil at some
rather low value of inductance and
adjust the primary by means of
slider, or switch. The circuits are
brought into resonance after the sig-
nals are heard by adjusting the sec-
ondary switch. Louder signals may
be obtained sometimes by readjust-
ing the primary. Interfering sig-
nals may be reduced by lessening the
degree of coupling. For short-wave
sets using vacuum tubes as detec-

By Arthur O. Curtis

The schematic diagram (above) shows a tuning
coll with a variable condenser across the secom-
This makes the tuning sharp and helpe
to keep down interference from other stations.
This tuning coll is of the single-circuit type.
The schematic diagram (below) ehows the induc-
tive

type of coupler. It has a primary amd seo-

tors, the regenerative hook-up has
proved the best. The tuning ele-
ments in such a circuit consist of
a vario-coupler, a grid variometer,
a plate variometer and, sometimes,
a series variable-condenser _in the
aerial circuit.

Tight coupling should be used in
this vario-coupler. Adjust the pri-
mary switch; next, rotate the knob
on the grid variometer until a howl
or squeal is heard. Another squeal
will be heard just past this point.
Between these two points will be
found a point of resonance at which
the incoming signals will be heard.
The plate variometer should next be
adjusted until signals are loudest. It
will be found that coupling varia-
tion will make a slight difference in
the tuning, or in the strength, of
signals. -

It will be seen that the loose
coupler has its limitations but it is
far better than the tuning coil. It
is more selective. It has two coils.
It is of the inductive-type receiver
—that is, one may select the station
he wants among others that are
transmitting at the same time. It
is easier to receive with a loose
coupler as it acts as a filter which
passes the signals that are tuned in
and rejects the undesired signals.
This is true to a certain point. for
it is not always that a very pure
wave comes from a transmitting
station.

If the transmitting station is very
near the receiving station, it 2lso
will be hard to tune out. Thus it will
be seen that the loose coupler is
much more advantageous than the
tuning coil.

The loose coupler probably is the
most common tuning device used
with a crystal detector. The lower
diagram is a simple crystal detector,
utilizing a loose coupler, also a fixed
condenser across the head phones.

o

Nine More Broadcasters

Gimbel Brothers, Philadelphia, Licensed
to Carry on 400 Meters

THE following. Limited Commercial or
Broadcasting Stations issued by the
Department of Commerce, for the week

ending November 17, carry on 360
meters: -

KFAV—Abbot-Kinney Co., Venice,
Calif.

KWPAM—Awerbach & Guettel, Topeka,

ans.
WHAL—*“Capitol

Mich.

- WLAT—Radio and Specialty Co., Bur-

lington, Iowa.

News,” Lansing,

KFFA—Dr. R. C. Shelton, San Diego,

Calif.

WNAY-—Shipowners
Baltimore, Md.
WPAD—Wieboldt & Co., Chicago, Il
Two new Limited Commercial Class-
B Stations on 400 meters are:
WIP—Gimbel Brothers, Philadelphia.
KHJ—Times Mirror Co., Los Angeles.

Radio Service,

Belgium’s Rulers Become
Radio Fans

HE king and queen of the Belgians

have become radio fans. Accord-

ing to recent dispatches they listened in

fo a test concert of the Maline Cathedral

chimes, broadcast from the tower by
radio.

The suggestion of broadcasting by radio

the carillon of Maline Cathedral, the seat
of His Eminence, Cardinal Mercier, re-
sulted directly from the successful broad-
casting of chime music, on April 27 last,
by WGY, radio broadcasting station of
the General Electric Company. On that
date, the McKim Memorial bells, now in
the lofty tower of Epiphany Church,
Washington, D. C, were played in the
Old Meneely Bell Foundry at Water-"
vliet, New York. The foundry was con-
nected to the transmitting equipment, six-
teen miles away, by a telephone line.
Colonel William Gorham Rice, of Al-
bany, an international authority on caril-
lon, heard of the success of the WGY
concert. Since the World War, Colonel
Rice has been devoting himself to the
rebuilding of war-torn Belgium.
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Inventors!

Jere Are Some Th

v

Ings

Sorely Needed in Radio

By C. White, Consulting Engineer

of radio amateurs and novices

with practical ideas concern-
ing radio improvements that, prob-
ably would net them modest for-
tunes if they had the courage to get
behind their ideas and give them the
necessary scientific backing. That
a man is not a technical expert in
no way renders him disqualified to
perfect a new radio idea; in fact,
many inventions come from men
who had very little technical train-
ing prior to their conception of the
lucky idea. If an amateur does not
possess the right amount of scientific
skill to perfect an invention, he
should either take steps to acquire
that skill or hire someone with the
skill to supply the information and
help him over the rough spots. I
have personally known of many
practical inventions along scientific
lines that have proved profitable fot
the men who had sufficient foresight
to seek the right kind of aid.

Radio as a field for inventions is
exceedingly fertile, and the wise
amateur is the one who fully real-
izes this and carefully sets his mind
to work to accomplish some greatly
desired improvement. Consider the
radio receiver. We know that the
art of transmission is far in advance
of the art of reception, mainly be-
cause we have spent more time for
the development and research of
more powerful methods of sending;
yet the receiver has been given very
little attention until recently. The
fact that radio reception has long
been neglected is quite obvious when
one stops to consider that some
deep-sea vessels are still using the
old magnetic type of detector, which
is much inferior to the ordinary
crystal that many novices have in
their small sets. Another proof that
reception has been neglected is the
fact the radio-frequency had to wait
so long in the experimental stage
before completion: and, in some re-
spects, 1t is still in that stage. If
we resort to the tuned plate-circuit
for radio-frequency amplification the
tuning of the circuit becomes too
critical for an ordinary case of ad-
justment and manipulation, while it
1s next to impossible to keep tuned
if more than one stage is used. Then.
again. if we employ manv of the
transformers for radio-frequency
amplification, we cover the desired
increase in range, but the band of

T HERE are, perhaps, thousands

wave-lengths amplified greatly cuts
down the desired selectivity which is
quite paramount for long-distance
work. There is, no doubt, some
compromise between the two which
will give perfectly satisfactory re-
sults and still give us selective am-
plification; so it is up to radio fans
to find that combination and have it
duly developed. It can be done, and
if some one will only take the time
to think up a possible scheme and
then try it out with the aid of some
reliable manufacturer, or technician,
reward for his efforts will follow.
We need better types of tuning
coils—coils that are relatively free
from distributed -capacity and have
a very low effective resistance at
radio-frequencies. In a recent test
of some coils used in radio work, I
actually found them not only to be
extremely high in resistance loss
but also extremely high in effective
or distributed capacity. Now, since
distributed capacity is a variable
with frequency, it was actually
found at high frequencies that the
condensive action of the coil was
greater than the inductive. This
meant that the coil was nothing
more than a condenser from the
electrical standpoint. While it is
true that the spider-web, and the
honeycomb types of inductance are
marked developments in the right
direction, I think that there remains
an ample field for further progress
along that line. Specially stranded
wire has aided to a certain extent,

The Grid Condenser
‘and Leak

HE sensitiveness of a receiver

is greatly increased by insert-
ing a grid condenser and leak in the
grid circuit in series with the grid
of the tube. This usually consists
of a small fixed condenser of about
00025 mid.,, in shunt, or parallel,
with the grid leak of about -5
megohms (500,000 ohms), though
these values are not fixed value but
should be adapted to the correct
tube used. Simply defined. the grid
leak is an instrument that will allow
extremely small currents to “trickle”
through. Grid leaks are generally
supplied in complete units and are
frequently encased in glass tubes for
protection.

to cut down high-frequency skin-
effect, but, as we all know, there is
still more room for improvement.
We are just beginning to realize
what may be done. In fact, the fore-
most technicians and radio-research

engineers are so swamped with pros-

pects of development along so many
lines that they are forced to set aside
many promising ideas that need
careful consideration.

In the field of the short-wave, Mr.
Marconi has asserted that we have
entirely neglected the vast possibili-
ties to be obtained from carefully
planned study along this line. It
hardly seems possible that we should
plug away so many years on the de-
velopment of the long wave for
transmission of radio signals and
completely—and for no good reason
—ignore the realm of the short
wave. Perhaps millions of dollars
have been spent in the development
of high-frequency alternators and
different types of Poulsen arcs for
generating long-wave undamped
signals; yet. the development of

short waves has been generally over-

looked. Amateur C-W stations have
proved that with relatively small
amounts of power they can send
signals further than some commer-
cial stations using many times as
much power, I personally know of
one amateur station, situated in New
England, that has been heard at
rather frequent intervals in Hono-
lulu and England. This station uses
only four 50-watt tubes. The ama-
teur transatlantic tests that are to
be held this month will show us how
short-wave signals will carry with a
relatively small amount of power.

I have given only a few sugges-
tions of the needs in radio, but there
are many more that are just as much
needed as those I have outlined. For
instance,  there is still wanting, a
simple yet effective means of filter-
ing out static interference. Inven-
tions for increasing the selectivity
of a receiver are favorable from the
scientific point of view. Methods of
obtaining distortionless detection
and amplification of radiophone sig-
nals are badly needed. Thousands
of design improvements in every
phase of radio-apparatus construc-
tion are awaiting solution. If you have
an idea don’t let it go to waste simply
because you have not the means avail-

able for skilful perfection and develop-
ment.
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Radio Facts

RON, steel, or galvanized wire is

never used for aerials, because
they have too low a resistance. Cop-
per is generally used, simply because
it is a better conductor of electricity
than any of the other conductors
mentioned.

x ¥ %

If your ground is poor, signals
from broadcasting stations cannot
be expected to be heard at any great
signal strength. Signals may be so
weak at times that it will be impos-
sible to hear anything at all. This
is very discouraging. When making
a ground connection, don’t wrap the

wire around the pipe or radiator.
x * % :

Body or hand capacity effects may
be eliminated if the back of the

panel is shielded with thin copper

and grounded to the ground binding-
post. Copper sheeting may be
placed also between the various
variometers, care being taken that
the sheeting does not come in con-
tact with any of the wires. The
variometers should be spaced about
4 inches apart.
* * %

Electrically, the cage antenna han-
dles a given amount of energy with
less rise in voltage than any other
aerial, and, therefore, has less ten-
dency to leak to the ground. This

advantage comes especially into play ,

when this type antenna is used
for C-W work in transmission.
* % *

When high-frequency currents
flow in a circuit, they travel on the
surface of the conductor and are
known as “skin effect.” For this
reason Litz wire and stranded wire
are generally used in radio work
where high-frequency currents are
to be carried.

Costof Installing a Set

SIMPLE receiving-set which

will copy commercial stations
from a distance of 500 miles or more,
is quite small. If all necessary in-
struments are purchased, the cost
should be under $50. When made by
the experimenter himself, the cost
of material is less. Experimenters
who are really interested in “What
it does and how it does it,” find most
satisfaction in mastering the details
and operation of each instrument as
they add to their stations. That is
the way of the logical mind and,
under cover of providing for real in-
door sport, radio work offers to the
vounger minds valuable develop-
ment in logical and analytical think-
ing—more effective than school-
book methods since it is accom-
plished by real entertainment.

Radio-Wire Tables

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

No. 3—Double Cotton-Covered Wire

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

PPENDED is the third of a series of five tables which the radio amateur will

find useful for many purposes. The succeeding tables—"Single Silk-Covcred{
Wire” and “Double Silk-Covered Wire”’—will be published in early numbers o
Rapio WorLD

Size 1§ 1b. 1§ Ib. 14 1b. 34 Ib. 11b.
20 37 74 148 222 298
21 46 92 184 276 370
22 S7 114 228 342 461
23 73 146 . 292 438 584
24 93 186 372 558 748
25 112 224 448 072 903
26 139 278 556 834 1118
27 177 354 708 ’ 1062 1422
28 219 438 876 1314 1759
29 275 550 1100 1650 2207
30 316 632 1264 1896 2534
31 346 692 1384 2076 2768
32 382 764 1528 2292 3137
33 S87 1174 2348 3522 4697
34 771 1542 3084 4626 ¢l168
35 842 1684 3368 5052 6737
36 984 1868 3836 5904 7877
37 1163 2326 4642 6968 9309
38 1333 2666 5332 7998 10666
39 1488 2976 5952 8928 11907
40 1777 3554 7108 10662 14222

The following tables have already been published:
No. l—Epameled Magnet Wire, Rapio WorLp, No. 34, dated November 18.
No. 2—Single Cotton-Covered Wire, Rapio WorLp, No. 35, dated November 25.

Motor Car Receives Radio Messages
et | |

(C. Central News)

The above photograph shows a loop aerial erected on the roof of a motor-car. It was an
important experiment conducted by the Marconi Wireless Telegraph Company of London.
The set was installed in the center of the car in order that the lead-in wires from the loop
might be brought to the set. Results were obtained thirty miles from a broadcasting station.
Note this peculiar loop aerial. It can be rotated from the interior of the car, making it possible
to manipulate the direction of the loop while receiving electromagnetic waves from a broad-
casting station. Loop aerials are being used by many radio amateurs. When the loop is
employed, radio-frequency amplification or the well-known Armstrong superregenerative re-
celver must be used in order to get results. This loop has the distinction of eliminating
interference, a marked advantage over the ocutside aerial.
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Arling‘ton to Be Government’s
Radio Broadcasting Center

ASHINGTON, D. C.—With
WS? 3 private broadcasting sta-
tions offering daily pro-
grams, the radio public is apt to lose
sight of the fact that the United
States is also broadcasting informa-
tion on many subjects. Six depart-
ments are scheduled for daily or
semi-weekly programs and forty-
two Naval radio stations are carry-
ing news of one sort or another.
Requests for permission to broad-
cast have become so numerous that
the co-ordination of all government
broadcasting has become necessary.
A committee of twelve officials, rep-
resenting as many branches of the
government at Washington, 1s en-
deavoring to supervise matter sub-
mitted for public broadcasting over
radiotelephone circuits furnished
through the courtesy of the Navy
Department. In order that the lis-
teners-in may receive the maximum
service with a minimum of inter-
ference and without duplication, this
committee was appointed last spring
at the suggestion of Herbert R.
Hoover, Secretary of Commerce. It
is known as the Interdepartmental
Advisory Committee on Radio
Broadcasting. Although the com-
mittee meets biweekly, its subcom-
mittees are busy almost continually
with this work.

Scope of Interdepartmental Work

Demands for broadcasting of tele-
graph matter, as well as telephone,
are constantly increasing and the
scope of the committee’s work is
gradually growing greater. Recent-
Iy the question of broader activities
and supervision has arisen, due to
the frequent requests for investiga-
tion and advice on matters other
than telephone broadcasting, orig-
inally the committee’s-sole function.
Extension of activities is understood
to have been generally approved by
the different departments so as to
cover the subject of radio communi-
cations, and the matter is now be-
fore the Secretary of Commerce for
further action. It is quite probable
that this committee will eventually
become the statutory advisory com-
mittee provided for in the radio bills
sponsored by Senator Kellogg and
Congressman White.

Activities of the committee to
date have made possible the broad-
casting of several interesting pro-
grams from NOF, the Naval radio
station at Anacostia, which is pri-
marily the experimental radio sta-
tion of the Navy’s Bureau of En-

By Carl H. Butman

gineering. The Anacostia station,
however, cannot carry the load and
does not operate on Saturday after-
noons, due to other official duties.
As soon as arrangements are com-
pleted, all radiotelephone broadcast-
ing for the government will be

" transferred to the big Arlington sta-

tion.

Origin of Interdepartmental
Committee

Last spring, when the popular de-
mand for broadcasting reached its
height, so many official and semi-
official requests to use NOF were
made of the Naval Communications
Service that Secretary Denby could
not grant them all; in fact, he final-
ly ruled that only official messages
could be transmitted. At one time,
NOF was closed to all except the
highest governmental officials. Sug-
gestions that an interdepartmental
committee be appointed to pass on
broadcasting and supervise its op-
eration, made by Secretary Hoover,
therefore, were welcomed by the
Navy Department. . The committee
began to function on June 1. Mat-
ter submitted for broadcasting is
inspected and methods of operation
arranged by subcommittees which
attend to all details, determining the
value and demand for particular
broadcasts.

Applications for broadcasting by
the Interior, Agriculture, Labér,
Treasury, Commerce, and War De-
partments have been approved by
the committee and fixed schedules,
giving each applicant a maximum
service of three fifteen-minute pe-
riods each week, have been put in
operation. Many listeners - in
throughout the country have un-
doubtedly heard the evening lectures
and band music over the NOF phone
on 412 meters.

The Government’s Schedules

On Monday, Tuesday, and Thurs-
day evenings, the Treasury Depart-
ment broadcasts deal with the activ-
ities of the Public Health, Internal
Revenue, and Savings Bureaus. The
Commerce Department’s schedule
on Tuesday and Thursday evenings
includes information on foreign and
domestic markets, trade news, and
fisheries. Talks on immigration,
women’s activities and child welfare
are made on Monday, Tuesday, and
Thursday evenings by officials of the
Labor Department. The Interior

Department furnishes lectures on
education and mining on Monday
and Thursday evenings and Tues-
day afternoons. Information per-
taining to crops and weather is
transmitted every Monday, Tues-
day, and Thursday evening by the
Department of Agriculture. Officers
of the Department of War will
shortly broadcast a series of talks
on military activities and recruiting
on Monday evenings. Sometimes
special broadcasts are arranged for
national associations, such, for ex-
ample, as the series of speeches on
Naval Activities by officers of the
Navy, requested by the American
Marine Association during its ex-
position in New York. The evening
programs are so grouped as to make
a compact schedule and not interfere
with private broadcasting. Each
week the programs will be an-
nounced by the Navy Department.

Arlington Chief Broadcasting
Station on Two Waves
The opening of NAA, Arlington,
as the official government broad-
casting station, has been delayed due
to difhculty experienced in operat-

.ing on the lower governmental

wave-band designated for telephone
broadcasting. Very soon the Ar-
lington station will open two tele-
phone broadgasting circuits. It is a
very busy station and it is necessary
to operate several circuits simul-
taneously without - interference.
NAA’s new broadcasting telephone
set of 750 watts, recently installed,
operates very successfully on the
2050-meter wave telephone circuit,
using the main antenna, but does
not give good results on the gov-
ernment’s 490 wave due to reactions
between other sets when in use. For
this reason, the subcommittee on
technical matters has been requested
to consider the use of a wave length
of 430 meters in this work. If it is
approved, special permission will be
requested of the Department of
Commerce for its use, since it lies
in the band assigned to private and
toll broadcasting. The lower wave-
length is believed necessary so that
the service will be available to the
people who do not own sets capable
of picking up the long 2050-meter
wave.

Code Broadcasting Extensive

Telephone broadcasting for the
departments is not the only work
handled by the Naval Radio sta-
tions ; many messages are broadcast
also in telegraph code. NAA car-
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Transmitter That Slips Over the Head

HE multitude of instruments

I in the cockpit of a modern

airplane is graphically pic-
tured in a recent diagram indicating
that the pilot must manipulate or
watch forty units of apparatus. The
use of radiotelephony and radio-
telegraphy in aerial navigation has
enlarged the mass of instruments
and controls, this communication
service including a radiotelephone
transmitter, radioreceiving tuner,
wireless amplifying switch, radio-
tuning condenser, wireless transmit-
receive switch, radio-receiving hel-
met, telegraph key, and radio direc-
tion finder.

Obviously, then, the hands of the
pilot are never off duty. Since the
control levers for the actual manip-
ulation of the air-going machine are
likely to monopolize his hands, the
use of the radiotelephone is possible
while the pilot fingers with the
throttle of the engine or other mass
of instruments of the aircraft
proper. Once the telephone receiver
is placed directly over the ear canals,
and the telephone transmitter is ad-

(Continued from preceding page)
ries ten telegraph broadcasting

schedules daily, totaling ghirty hours .

each week and comprising, chiefly,
quotations on foodstuffs for the De-
partment of Agriculture approxi-
mating 35 per cent of its day’s work.
NAT, the Naval station at New Or-
leans, broadcasts two schedules a
day, aggregating four hours a week;
the Great Lakes station, NA]J, car-
ries eighteen daily schedules, con-
stituting thirty-six hours a week.

In addition to this matter, twelve
Naval stations broadcast two time-
signals daily; twenty carry hydro-
graphic information; thirty-seven
transmit weather forecasts; and six
broadcast press matter. Sandwiched
between these many schedules, the
Navy carries on its own official com-
munications, as well as many for the
State Department, to ships and for-
eign stations, and is busy with ex-
periments,

A glance at the operating sched-
ule of any governmental radio sta-
tion will explain why the govern-
ment requires the service of the In-
terdepartmental Committee in an
effort to simplify and standardize
government broadcasting. Uncle
Sam is not only generous with his
information but he is also generous
in his means for transmitting it to
the country at large.

By §S. R. Winters

justed in front of the mouth, both
the transmission and reception of
communications may be negotiated
while the thumbs and fingers are
engaged in controling the fortunes
of the airplane. The accompanying

" photograph herewith shown illus-

trates a type of radiotelephone
transmitter and receiver which
snugly fits over the head of the pilot.

Contrary to the common system
of transmitting wireless messages
from ground stations, the hands are
absolutely relieved from holding the
telephone and they may te employed
in making adjustments of the wire-
less apparatus proper or in manipu-
lating the control levers of the fly-
ing machine. The helmet is made to

The above photograph illustrates a type ef radio-
phone head gear, comsisting of a microphone and
& set of ear pleces, which fit' snugly over the
head. This is a marked improvement in radio
for operators who work aboard airplanes. It ie

.possible for the operator to manipulato the con-

trols, dials, direction finder, and key without
holding a microphons, which had to be done
prior to the use of this device. The microphone
is so adjusted before the speaker’s mouth that
bhe can use it without bending his head. Close
inspection shows that it is not far from the lipe
of the operator. Voice tests have indicated that
indistinct transmission of speech is produced whea
the operator wears the transmitter too far from
his Hpe.

order; that is, each unit is designed
for an individual wearer and the
owner is cautioned not to loan it to
others. The telephone receiver is
adjusted directly over the ear canals
and is fitted thereon snugly as a
means of excluding vibrations of the
airplane engine and other noises
foreign to the incoming wireless
signals.

The telephone transmitter is so
adjusted in front of the mouth that
the wearer can use it without caus-
ing him to bend his head. Close in-
spection of the photograph illustrat-
ing this type of telephone-transmit-
ting device shows that it is not far
removed from the lips of the op-
erator. Voice tests have indicated
that indistinct transmission . of
speech is produced when the pilot
wears the transmitter too far from
his lips.

This design of telephone trans-
mitter may be conveniently em-
ployed for intercommunication be-
tween two airplanes, or a squadron
of flying machines, or between air-
craft and wireless stations on the
ground. When used in connection
with the transmitting circuit of
SCR-68, a popular radiotelephone
set of the Signal Corps of the United
States Army, it operates thusly:

If no voice vibrations are impinged
on this transmitter, the potential of
the modulator tube grid remains
constant. Consequently, there is no
fluctuation in the electric currents
of the plates of the two electron-
tubes. However, when the pilot im-
presses his “gift of gab” on this tele-
phone transmitter, a pulsating elec-
tric current is caused to flow in the
primary circuit of the input trans-
former. This is the resultant action
of the transmitter, which impinges
on the grid of the modulator elec-
tron-tube an alternating or varying
potential electric current following
the modulation of the voice. Such
variations cause corresponding
changes in the electric current per-
mitted to get into action in the plate
circuit of the modulator electron-
tube, and, therefore, in the plate cur-
rent of the oscillator-audion bulb.
Finally, these variations find their
way into the amplitude of the oscil-
lations in the circuit of the antenna.
Consequently, the electro-magnetic
waves radiated by this telephone-
transmitting outfit, instead of being
of constant amplitude, have an en-
velope reproducing the pulsations of
electric current in the telephone-
transmitter circuit. The electric
waves are modulated to the speech.
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Broadcasting God’s Word to Millions

N the Beginning God,” the first
four words in The Holy Bible,
was the text chosen by Reverend
Ernest M. Stires, D.D., for twenty-
one years rector of the Saint
Thomas Episcopal Church, Fifth
Avenue, New York, for his sermon,
“The Inevitable Faith,” which was
the vital part of the first church
service to be broadcast from a
church edifice in Greater New York.
Dr. Stires became a radio enthusi-
ast last winter after conducting a
radio chapel service in WJZ’s broad-
casting studio in Newark. Various
members of the Saint Thomas’s par-
ish who were out of town, as well as
others, telegraphed, telephoned or
wrote about the helpfulness of the
service and the clear reception. The
request was then made by the West-
inghouse officials that they would
like to broadcast services from the
Saint Thomas Church. The sugges-
tion was favorably received by Dr.
Stires as he was' overwhelmed by
the immediate response of the in-
visible audience.
The Saint Thomas Church is con-

By Peter Gray

sidered by architects to be the finest
example of Gothic architecture of
very recent construction. The in-
terior of the church with its won-
derful pillars, beautiful pulpit, and
exquisite altar and reredos is almost
beyond description. A sound-proof
brick ceiling makes the acoustics
of the Saint Thomas Church almost
perfect. The microphones are hid-
den so as not to detract from the
church services. One is on the pul-
pit, near the Bible, for broadcasting
the sermon, one at the lectern for
the reading lesson, two on the chan-
cel for prayers and solos, two at the
altar for prayers, one on the bal-
cony for the organ and choir, one in
the hall for the processional and
opening prayer and one for WJZ’s
announcer.

Dr. Stires in ag# introductory way
in the second service to be broad-
cast said the Saint Thomas Church
is much pleased and benefited by
the instant expression of apprecia-
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(C. Kadel & Herbert)

Part of the radio equipment of St. Thomas Church, New York. Note at right ordimry telephone
transmitter with special microphone.

(C. Kadel & Herbert)

Dr. Ernest M. Stires in the pulpit of St. Thomas,
New York, delivering a sermon by radio. Note
the microphone on the lectern.

tion of the great world outside of
the parish and that if any opposition
had existed (there was none by the
parish), it would have been dispelled
by reading the letters piled upon his
desk—some came from those who
were ill for years and never expect
to leave their homes, who said they
were benefited and helped and were
grateful; a group around a receiving
set took up a collection and sent
$11.25 to help defray the church ex-
penses.

A suturban resident, who used to
attend church regularly, was work-
ing on his auto and, grease be-
smirched, listened in during the
wonderful service, and did not feel
free to break the silence of his home
during the Communion any more
than he would in church. Others
statcd that it was their habit to
spend Sunday morning playing
poker with friends. Now when 11
o’clock comes around, the cards are
cast aside and the radio receiver set
to work. And so with pipes alight
they follow the service. Two in-
stances of lazy ways to go to church
but far better than not going at all.

It was not many months ago when
there was a great diversity of opin-
ion in religious circles about the
propriety of broadcasting church
services as it seemed almost sacri-
lege to .broadcast prayers and
hymns. That was before the first
experiment was made, in the history
of radiotelephony.
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National Radio Week Is Grip:

LY

11

ping the Entire Country

HAT it IS — NATIONAL

RADIO WEEK is a move-

ment to popularize radio,
to double the number of broadcast
listeners, to show the progress made
thus far in broadcasting, to reveal
new possibilities, to kindle the spirit
of radio in as yet unresponsive
breasts. ;

What it is NOT—It is NOT a
movement by any one organization.
It is NOT a manufacturers’ drive.
It is NOT intended to be anything
but a thoroughly unselfish, co-oper-
ative effort, national in scope, ex-
haustive in material.

When it is to be held—December
23 to 30 (inclusive) this year.

The campaign is being directed by
an executive committee, of which J.
Andrew White, editor of “The Wire-
less Age,” is chairman. Others on
the committee are: H. Gernsback,
editor “Radio News”; Arthur H.
Halloran, editor “Radio”; Roland B.
Hennessy, editor Rapio WOoRLD;
Laurence Nixon, editor “The Radio
Dealer”; and Arthur H. Lynch,
treasurer, editor “Radio Broadcast.”

Headquarters—NATIONAL RA-

DIO WEEK headquarters are at 326

Broadway, New York City, N. Y.
What is to be accomplished—-

Every listener will endeavor to in-
terest one person into a radio fan.
This will double the number of
broadcast listeners. Programs from
every station in the country, spe-
cially prepared to fit the holiday
season and the spirit of the week,
will be sent out on the air. Sport-
ing events, operas, jazz bands,
speeches, and other particularly in-
teresting programs will fill the air.
Nation-wide broadcasts of a single
event to be heard in every section

of the country at once will be made.
x * %

Country-Wide Words of
Praise

The following additional acceptances of
places on the general committee, and ex-

pressions of approval for the campaign,
have been received:

“Radio Journal,” 113 Stimson Building,
Los Angeles, says:

We are glad to put our shoulder behind
National Radio Week. Our new editor,
K. P. Frederick, is lining up local news-
papers. QOur general manager, Hugh
Harlan, is getting support from local
dealers. Mr. Frederick accepts the honor
>f being on your committee.

£ % =
“Radio Topics,” Oak Park, Ilinois, says:
We shall he glad to co-operate with you,

and in our December issue there appears a
timely editorial. OQur January issue, which
will be out December 10, will also carry
publicity of assistance to the movement.
We should be very glad to have you include
our name on the active press members.

®x % x

“OST,” Hartford, Connecticut, K. B,
Warner, editor, says:

Our December magazine contains an edi-
torial in which we have pointed out to our
members the idea of doing what we can

to boost radio during National Radio Week. .

I will accept a place on your general com-
mittee as the editor of QST.
X x %

Mr. H. Lewis, “Radio News,” Toronto,
Canada, says:

I will be only too pleased to co-operate
with your committee in putting across a
“Radio Christmas.” I have been playing up
this idea. I should be glad to accept a
membership on your committee.

* % &

J. B. Taltavall, publisher of “Telegraph
and Telephone Age” 253 Broadevay, New
York, says: ‘

You are at liberty to add my nmame to
your general committee.

* % &

Frederick A. Smith, editor, “Radio Age)”
Chscago, wires:

Pleased to accept membership on
National Radio Week Committee. Will
lend hearty co-operation through mag;nzinc.
The idea is good.

* & »

Telegram from “Radio Digest,” 123 West
Madsson Street, Chicago, Charles F. S misor,
editor:

Count me in!

* % %

S. Gernsback, editor of “Radio News,”
says in the December issue of his maga-
gzine:

December 23 to December 30, inclusive,
is to be the first National Radio Week,
suggested originally by Mr. Roland B
Hennessy of New York City. During
that week every radio enthusiast sho'1id
try to think, talk, dream and shoat
nothing else but Radio.

The object is to acquaint the public at
large with Radio.

“Radio News” has prepared a beautiful
colored post card which we shall be glad
to send to every one who asks, in any
reasonable quantities. This postal card,
the picture of which will be published in
the next issue of “Radio News,” is to be
sent to all your friends who are as vet

Send in your Ideas for the
Success of

National Radio Week

Help to Make It the Big
Christmas Event

L Y

Be a National Radio Week
Booster

not interested in Radio, inviting them to
come and see your station, or any first-
class station of which you know.

This is a preliminary announcement,
and we shall have more to say about Na-
tional Radio Wee’:.k ’i.n ghe January issue.

“The Evening Journal,” New York, says:

The great part which radio commuai-
cation has taken in the dissemination of
education and entertainment and its ser-
vice as a means of interchanging infor-
mation is to be demonstrated by a co-
ordinated program of the radio interests,
in a country-wide undertaking to estab-
lish a National Radio Week as an ann-al
event.

The effort to establish National Radio
Week as an annual institution is backed
by co-operative effort on the part of the
newspapers, the radio press, manufac-
turers, dealers, amateurs and the great

army of broadcast listeners.

The tentative program is arranged for
the week December 23 to 30, inclusive.
It is a most comprehensive plan to pop-
ularize radio with the public, and wh:le
only a general outline of the plan is so
far available, it is known that it em-
braces programs of national, State and
local character in which the 550 or more
radiophone broadcasting stations of the
country will take an active and important
part.
Special programs to include the leaders
among public officers, statesmen, educa-
tors and the musical and entertainment
world in general are being arranged, all
with the main idea of introducing radio
to the uninitiated and firmly establishing
it in its proper place.as a recognized
agency of bringing radio instruction aad
cntertainment into the homes.

.k % %

Under the heading “Hail National Radio
Week and Help Put it Over Big,” the
“Radio ‘Retailer and Jobber” says:

The idea was first announced at a
luncheon of radio paper editors held at
the Bankers Club, in the Equitable
Building, 120 Broadway, New York City,
;:arly on a Tuesday afternoon in October
ast.

The innovation was seized upon with
alacrity by all present and provision was
made for a very formidable and well-
balanced committee to sponsor the insti-
tution and make of it a crowning success.

The broadcasting stations were called
upon to transmit the announcement that
Radio Week was scheduled soon to come;
thus saving a huge outlay in postage,
though extensive circularizing has been
provided for.

The broadcasting stations have also
been urged to commemorate National
Radio Week by particularly notable pro-
grams which would prompt listeners-in
to look forward to Radio Week as an
annual institution.

Every effort will be made to make
Radio Week a national and not a local-
ized innovation. .

So one and all from coast to coast,
and from the lakes to the gulf, with
Canada thrown in, let us root for Na-
tional Radio Week., and let us put it
over with a great blare of trumpets, so
that it may be a national institution, an
annual visitor and a great stimulator of

activity in the radio trade for many
years.
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Progress in Radio Devices

Approximately 3500 Patents Already Granted, 400 of Which Are
. Held by Fessenden, De Forest, and Stone

By B. R. Cummings

Radio Engineer, General Electric Company

r I \HE fundamental phenomenon
which "is utilized in radio-
telegraphy and radiotelephony

was first demonstrated by Heinrich
Hertz, the German electrician, in
1888, thirty-four years ago. Hertz,
at that time, showed that it was pos-
sible to radiate energy through free
space. He was not interested in ac-
complishing results over great dis-
tances, apparently not having con-
ceived the idea that this phenome-
non could be utilized as a method of
communication, and his tests were
carried on only over distances up to
approximately 300 feet. |

In fact, Hertz deliberately avoided
using an earth connection in his ap-
paratus, which would have immedi-
ately increased the distances over
which he worked, believing that this
would detract from his demonstra-
tion of the transfer of energy
through space and that it would ap-
pear that the energy was being
transferred by the conductivity of
the earth. He was interested only
in a pure demonstration in physics.
. It is of interest to note, in com-
paring Hertz’s equipment with mod-
ern radio apparatus, that his re-
ceiver consisted only of a single loop
of wire which included a minute
spark gap, and that his indication
of the transfer of energy through
space was the spark which jumped
this gap when the so-called “Hertz
ian Oscillator” was in operation.
His receiver, or “indicator,” there-
fore, was extremely crude as com-
pared with modern radio-receiving.

The Hertzian oscillator remained
a laboratory instrument for a num-
ber of years, and was used only in
connection with experiments in
physics.

In 1894, Marconi, who was a
wealthy young man with a scientific
training, saw in the Hertzian oscil-
lator a possibility of developing a
new method of communication
which would permit communication
being carried on over areas previ-
ously considered impassable. In-
stead of avoiding the earth connec-
tion, as Hertz had done, he used it
both as the transmitting and receiv-
ing stations and was immediately
able to secure an indication of the
transfer of energy over much
greater distances than had been
realized by Hertz.

The years immediately following
1894 were marked with intensive de-
velopment on the part of Marconi,
both of transmitting and receiving
equipment, with gradually increas-
ing ranges, until, on December 12,
1901, he succeeded in transmitting
the letter S across the Atlantic
from England to Newfoundland.

While Marconi, since that time,
has contributed greatly to the ad-
vancement of the radio art, his
greatest work may be said to have
been completed at that time, for he
had shown that the Hertzian oscil-
lator, which had previously been
considered only as an interesting
laboratory experiment, could be
used in establishing communication
over great distances, and that the
widespread use of this system de-
pended only upon the further per-
fection of the apparatus utilized.

This accomplishment attracted
the attention of scientists in all parts
of the world toward “wireless,” as
it was then called. In the years im-
mediately following, tremendous
strides were made in improving the
sensitivity of receiving equipments
and in increasing the power radiated
at the transmitting station.

The individual accomplishments in
radio from this point on are some-
what hard to define, although sev-
eral of the outstanding contribu-
tions to the art can be touched upon.

In 1884, Edison, and several years
later, Fleming, discovered that it is
possible to pass an electric current
from a hot body to a cold body in
a vacuum. This phenomenon was
investigated by Fleming for a num-
ber of years. After he discovered
that such a device would pass cur-
rent in one direction only, and was,
therefore, a rectifier, he secured a
patent on it in 1905, the device be-
ing known as the “Fleming Valve.”
This valve was utilized in radio-re-
ceiving circuits as a detector and
was a tremendous improvement
over previous forms of detectors.

Shortly thereafter, Dr. Lee de
Forest obtained a patent on a de-
vice which he called the ‘“audion”
and which was essentially the Flem-
ing valve with a third electrode by
means of which it was possible to
control the current flowing in the

tube.

Strangely enough, in spite of the

progress made in these devices,
which are grouped under the head-
ing of ‘“vacuum tubes,” compara-
tively little was krnown of exactly
what takes place in them. A num-
ber of years elapsed before their
functioning had been analyzed.

In 1915, Armstrong made known

'what has since come to, be called the

“feed-back” circuit, by means of
which the detection and amplifica- -
tion of received signals, by a single
tube, was made possible, and also by
means of which the three-element

vacuum tube could be made to func-

tion as a generator of alternating
current, making possible the mod-
ern vacuum-tube transmitter.
Although radio broadcasting is a
recent development, radiotelephony
was first accomplished as far back
as 1905, and, the broadcasting of
music was successfully carried on by
de Forest as early as 1914. Prac-
tically no interest was shown by the
general public in broadcasting at
that time, and his concerts were dis-
continued. Broadcasting has also
been carried on, although in the Con-
tinental code, by the Navy Depart-
ment station at Arlington, Virginia,

which, since 1915, has been trans-

mitting time signals, weather fore-
casts and news events each night
after 10 o’clock. It has been from
Arlington’s transmission that ships
at sea have been able to print daily
newspapers.

To indicate the great nunlber of
devices and circuits which have been
developed for radio communication,
approximately 3500 radio patents
have been granted up to the present
time. Naturally, some means have
been much more prolific in this re-
spect than others; and three men.
who were most active in the early
days of radio, Fessenden, de Forest,
and Stone, hold among them a total
of nearly 400 patents.

And yet, the tremendous amount
of research and development work
which has been done in advancing
the radio art has only served to in-
dicate fields and applications for this
method of communication which
have as yet been unexplored. It
seems assured that radio will event- .
ually find its place as a public utility
and be utilized to an extent far sur-
passing any of the other existing
methods of communication.
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The Radio Primer

For Thousands of Beginners Who
Are Coming into Radio Circles

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

By Lynn Brooks

S all electricity made up of elec-
trons?

All electricity is made up of elec-
trons. You will get a correct idea of
electricity if you try to visualize it as
being made up of electrons. Every-
thing contains electricity; in other
words, everything iontfins electrons.

! *

What are electrons?

An electron is a minute negative
charge—it is but the smallest fraction
of an atom. A negatively charged
body has more than its usual number
of electrons. A positively charged
body has less than the usual number
of electrons.

x k%

How do these electrons flow?

Electrons flow along a conductor
when that conductor connects objects,
or points, which do not have the same
share of electricity, not the same
amount of electricity. One body may
have a greater amount of electricity
than another and yet have the same
share in the same way as if a grown
man and a two-year-old child were
sharing food. The man would have a
greater amount of food than the child,
and yet he would have shared it with
the child. In electricity the size, shape,
and other elements of a body determine
what the share should be.

* & %

How many ways are there in which
an object may have a different share
of electricity?

There are five ways in which an ob-
ject may ‘have a different share of
electricity. One object may have more
than its usual number of electrons and
another object less than the usual num-
ber. Electrons will travel until both
have the same share. Still there are
four more ways in which an object
may have a different share of elec-
tricity. Years ago, before much was
known about electricity, it was under-
stood that something ‘“flowed” along
a wire. The men studying electricity
then agreed to say that it “flowed.”
They had an even chance of being
right, but they made the wrong guess.
The word has not been changed. To
do so now would only create confusion.
In a similar sense, we state that the
sun rises. It is a stationary body. TRe
earth moves. However, electricity
“Aows” along a wire from one end to
another. The force of this is called
“voltage.”

W hat s voltage?

Voltage between two points meas-
ures the effort which the electrons
make to move from one point to an-
other. The effort which electrons
make to move from one point to an-
other depends on the difference in the
proper share of electrons in excess of
the other. The greater the difference
in the share of, electrons, the greater
the voltage. However, we do not
measure voltage by saying that one
point has a certain number of elec-
trons in excess of the other. It is
measured in volts. This is somewhat

—
A B
@ (+) -)

short circuit. Drawn by Lynn Brooks.

similar to the fact that we do not buy
beans by prdering a certain number—
we buy them by the quart. When you
speak of voltage you must have two
points in mind. Voltage is an expres-
sion of the effort made by electricity to
get from one point to the other. It is
measured in volts.
x % %

How do the electrons travel?

Electrons travel, or try to travel,
from the point which has the greater
share of electrons to the other point.
As the point which has the greater
share of electrons is negative (—) and
the other point usually positive (+),
the electrons travel, or try to travel,
from negative to positive. The cur-
rent is said to flow in the opposite
direction—that is, from positive (+)
to negative (—).

x x %

What ts necessary to produce an
electric current?

If we can keep a point so that it will
always have more than its usual
number of electrons (—), and an-
other point that will always have
less than its usual number of elec-
trons (+); and if we connect both
points by a conductor, we will have
the condition necessary to produce
an electric current.

3

How to Determinc{ a
Detector Vacuum

Tube

O determine a detector tube
from an amplifier can be ac-
complished only by experimient.
Place the detector tube in the am-
plifying socket and use from 45 to
60 volts of plate potential. Turn on
the filament current and pay close
attention to the results. I}) the tube
should happen to turn blue, turn off
the current at once. This test will
show that this tube is a soft tube
and should be used as a detector and
for detecting purposes only. In case
the blue glow is not present, it is a
sure sign that this tube is an ampli-
fier of the hard-tube class.

What Is Meant by
Coupling

HE object of loose coupling is

to eliminate the effect of inter-
ference by loosening the coupling
between the two coils, the primary
and secondary. It has been found
in practice that when the primary
and secondary circuits are in reso-
nance with each other, the primary
and secondary coils may be sepa-
rated quite a distance and signals
still be recorded in the telephone re-
ceivers; whereas signals that are
not in resonance with the circuits
will be eliminated by widening the
coupling between the primary and
secondary.

The Tickler Coil’sUse

HE tickler coil is a coil of wire
A placed in inductive relation to
the primary and secondary circuits

- of a receiving set. The tickler itself

is in the plate circuit of the vacuum
tube and affords a feed-back system
that produces regeneration. The
function of the tickler is best ex-
plained by describing what happens
if you take the telephone receiver
from the hook when the bell is ring-
ing and then place the receiver to
the transmitter. The result will be
a continued “howling.” This is re-
generation. In a radio circuit, the
tickler coil produces regeneration.

The Radio Primer has  been
published regularly im. RADIO
WORLD since issue No. 1, and
will be a regular departmest in
order to instruct and aid the meany
thousands of amateurs who are
siasts every week.
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Radiogram

Latest Important News of Radio Garnered frem the
Worlgl Over, and Reduced to Short Wave-Lengths

for the Busy Reader.

AJOR GENERAL JAMES G. HARBORD, deputy chief of
M staff of the United States Army, on his retirement will

become president of the Radio Corporation of America.
General Harbord was elected head of the Radio Corporation
at a recent meeting in New York. His retirement from the
Army will be effective December 29, Secretary Weeks announces,
and he will assume his new duties on January 1, 1923. Edward
J. Nally, president of the Radio Corporation, it is annouuced,

has been elected to a new office—that of managing dire :tor of

International Relations, with headquarters in Paris.
* x % |
The Mexican Government is about to receive four p .werful
radiotelegraph sets, which are to be presented to the rcpublics

of Guatemala, Honduras, Costa Rica, and Nicaragua in accord-
ance with the decision of the president of the Republic.

x * %

The London Free Press of London, Canada, recently opened
its broadcasting station. Its call letters are CJGC and its wave
is 430 meters. At present its power is derived from two 50-
watt oscillators.

* & &

Probably no other broadcasting station in the country can
claim the distinction recently achieved by station KSD, San
Francisco. A concert was sent out from this station, which
was heard in every State in the Union.

* *x %

A radio message, picked up at the Santiago Station of the
Naval Wireless System and relayed from San Francisco, pur-
porting to come from Hilo, Territory of Hawaii, told of an
earthquake and tidal wave there. Efforts to communicate with
the Hilo Radio Station, operated by a private concern, later
were unsuccessful, but radio men declared it was not usual
for that station to communicate direct with mainland stations.

x % %

The completion of the new radio station at La Prairie, Canada,
will connect Sydney, Australia, and London.
* *x %

The United Fruit Company has announced the inauguration “

of a free medical radio service from its hospitals in the various
countries of Central America and from its passenger steam-
ships to all ships at sea. This service is to be available without
charge to ships of all nationalities through the following radio
stations operated by the United Fruit Company and the Tropi-
cal Radio Telegraph Company: New Orleans, WNU; Burwood,
Louisiana, WBW ; Fort Morgan, Alabama, WIO; Swan Island,
US; Tela, Honduras, UC; Puerto Castilla, Honduras, UA; Teg-
ueigalpa, UG; Port Limon, Costa Rica, UX; Almirante, UB,
and Santa Marta, Colombia, U]J. '
* % &

To London and back, by radio, in 45 seconds! To Berlin and
back, by radio, in 2 minutes and 40 seconds! These were
the records made at the Engineering Societies Building, 26 West
39th St: <et, New York City, on Wednesday evening, November
22, during a discussion on radio by David Saranoff, vice-presi=

in: “Raining, mild.” Ten seconds later came the reply from
Norway: “8vercast, mild.” France was third with: “Lovely
weather,” and Germany came last, two minutes and forty
seconds after the question. She answered, “Gloomy, cold,”
and then added, “Greetings.” A new development in radio,
which Mr. Saranoff predicted would come soon, he described as
the “wrist-watch wireless set or radiolet.” “Such a set could
be carried easily on the person,” said Mr. Saranoff, “and signals
could be received from stations twelve or fifteen miles distant.
thus a man could receive in his vest pocket market reports,
weather reports and details*of *chimpionship games.”

Amateur long-distance radio records were shattered at the
radio station of Hiram P. Maxim, president of the American
Radio Relay League, when a radiogram was sent to Clifford
Dow, Waikiki, Hawaiian Islands, and the answer was received
in 4 minutes and 18 seconds. The radiogram was relayed at
Sleepy Eye, Minnesota, by Lloyd V. Berkmer. The distance
from Hartford to Sleepy Eye by air line is about 1,200 miles,
and thence to Wailuku 4,00(:). nlileg.

Cavalry Church, Pittsburgh is using radio-receiving sets as
an extension work.—“QOur parish is now doing organized work
by wireless,” said Dr. E. J. Van Etten, the rector. “We now
have receiving sets. On certain nights, the Church Home is

‘hearing our service through one of them. Two invalids are

hearing these services through smaller sets in the hands of the
new Calvary Radio Club. We send greetings of others who
every Sunday night hear th:se‘se;mons.”

For the first time symphony music by a large orchestra has
been broadcast by radio direct from the thestre.—That dis-
tinction falls to the Capitol Grand Orchestra, New York, whose
performance of Richard Strauss’s symphonic poem “Fun Held-
enleben” was broadcast recently. The American Telephone
and Telegraph Company, which perfected the sending, pro-
nounced the achievement successful in every respect. The
music was heard over a radius of 1,000 miles and over 600,000
radio sets caught the concert. The feat was accomplished by
a highly sensitized microphone suspended form the roof, by
which the sounds of the music were amplified and carried

over equalized telephone wires to station WEAF and then
sent.

x % %

Radio communication is successfully used omn airplanes to
communicate to military bases from the air or enemy territory.
The.apparagus comprises a small sending and receiying station
of light weight. Remarkable success has been at¥ained over
long ranges with radiotelephone, radiotelegraph, and direction-
finding equipment. The receivers are provided with sound
protectors, but receiving is less successful than sending be-
cause of the propeller noise. This defect has been overcome
to some extent by using sound insulated telephone-headpieces.
The aerial is generally, mounted on the planes and a counter-

poise or additional aerial is used instead of a ground.
* % %

dent of the’ Radio Corporation of America.
weather?” was the query flashed across the Atlantic. Within
‘three minutes the members of the society heard the dot and
dash replies hurled back through the night from three countries
Within forty-five seconds London’s answer came -

of Europe.

Getting Ready for the Big
Show
S.

H. FAIRBANKS, who managed the
recent successful Radio Show in
Boston, has been retained as advisory
director by the management of the Amer-
ican Radio Exposition. This apportion-
ment will be held in Grand Central Pala:e,
New York, December 21 to 30, inclusive,
and from present indications will far sur-
ass any radio display of the past. Mr.
g‘airbanks will take charge of exhibits,
the appointment of space, and other de-
tails of staging the show. L. S. Byers,
executive secretary of the committee in
charge of the show, will continue with

the program of organization. A series
of novel and sensational features are be-

“How's the

York.
vember 22.

Ing worked out at present to make the
exposition unusually interesting to the
general public, as well as the fans and
those unfamiliar with radio.

A number of new exhibitors contracted
for space during the past few days. These
include the' Electric Storage Battery Co.,
A. H. Grebe & Co., Jewett Manufactur-
ing Co., Newark, N. J., and the Burgess
Battery Co. Exhibits are promised by
the Western Electric Co., Inc., The Radio
Corporation of America, and the National
Carbon Co.

‘ For economical reasons, practically ail
industries holding yearly expositions
have learned that the East will support
only one exposition a season, with per-
haps one in the Middle West and one in
New England. In view of the importance

The first dress rehearsal of a theatrical performance to
broadcast by radio is also reported.—“This Little Kangarocl),:
the new musical comedy with James T. Powers, has been ar-
ranged was sent out by WJZ from the Morosco Theatre, New

This important radio event took place at §:30 p. m., No-

of the metropolis as an industrial and
export center, the numerous manufac-
turers exhibiting are talking co-operation
In one big annual New York event, staged
In a manner that will mean profit to man-
ufacturers and dealers alike, and ar-
tractive to the public.

Held in ‘Radio Stock Deal

M RS. MYRON CLEVELAND HAR-
RIET SIMS, a stock broker, al-
leged to have sold stock in a radio com-
pany under misrepresentations to women
investors, was held in $7,500 bail for the
Grand Jury when arraigned before Magis-
trate Joseph E. Corrigan in West Side

Court, New York. Mrs. Sims denied the
charges. ' g
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Radio and the W_oman

By
Crystal D. Tector

his hospital for children the other day He is the head

physician and guiding spirit of this institution; and he has
decided to put a radio set in every room—not one set in the build-
ing, but, actually a set in every room! He said that he had read
so much about radio- being such a wonderful source of entertain-
ment that he decided to see if the reports were true. He visited
several institutions where radio is used as a means of entertaining
the inmates, and came to the conclusion that the reports were in
no wise exaggerated.

O NE of the leading doctors of New York City took me through

* % 2

I was called in because he really knew no one else who might
give him some advice. Immediately he decided that radio was a
necessary element of his institution. He rushed to a newsstand,
he says, and purchased a copy of Rapio WorLp. He opened the
paper to my page, and, he continued, “as a matter of luck, I sent

for you.”
y X % &

-

I gave him the names and addresses of several experts who will
fit him out—who will install in each of the sixty rooms of his
hospital just what he needs in the way of radio reception. But
this fact is neither here nor there. It is a purely commercial
matter in which I am not interested. I am only thinking of the
big, human, charitable idea back of it all. I am extolling this man
for thinking of someone else—of his willingness to go to any
expense, as he told me, that the little sufferers in his care might
have some entertainment to relieve their hours of convalescence.

b ]

* ® =

Children—and grown-ups, too,—have suffered from the beginning
of time; and as the world has progressed, and, little by little,
efforts have been made to relieve their suffering. Here, in the
midst of the first lustrum of this benighted century, comes the
happiest method of all—the bringing to little bedsides where
patient sufferers lie, the wonderful and fascinating things that come
over the ether. I think that the success of this doctor’s experiment
will urge other institutions to follow suit. I make the prediction
that it won’t be long before every hospital in this country is in-
stalled with radio—and that radio will be as necessary to it as the

doctors themselves.
x ® *

And as the gladsome time of the year approaches, what can be
of greater satisfaction to this man of medicine, this eminent
diagnostician, than the fact that he is not purchasing a few trinkets
and toys that will be cast aside as soon as they are broken—that
he is not doing something that will please only his little patients
of today, but that he is building, for all time, for the unfortunate
children of the future who will come into his care. And as radio
is improved and its scope becomes wider, there will be special
broadcasts for hospitals—stories, and songs, and messages of cheer,
and church services for all—young and old—who are temporarily
incapacitated.

£ %
More power to this good doctor.

® B %

In reply to several correspondents: It is not dificult—or, it should
not be difficult—to start the nominating for the offices of a Na-
tional Radio Week committee. You say that when it comes to
nominating a chairman, no one seems inclined to start the ball
rolling. Why not all speak at once? Now, I don’t mean to be
funny; I am just trying to be practical. Out of this method, some
one is bound to be heard and the temporary chairman, if she has
any pep, is bound to recognize one of the speakers.

* %® =2

Mrs. A. H. L., Walla Walla, Washington—By all means give
your husband a radio set for his Christmas, I assure you that radio
is not “wholly a man’s field,” as you write. I cannot praise it
enough as a source of entertainment for women as well. And as
for the children—well, if your boy ‘“has not taken to it as yet, and
seems wholly uninterested,”™ all I can say is that something is wrong
somewhere. You get the set and, about a month later, write me
what effect it has had on the family.

* ® %
Miss Hattie Kane, Harrisburg, Pennsylvania—Your idea of a

red-white-and-blue ribbon with the letters N. R. W. thereon, to be
worn during the big week is splendid. But why not the word

Woman Electrical Engineer
Constructs Own Radio Sets

(C. Kadel & lHerbert)
Miss Elizabeth Martrodge, of Exeter, England, is one of the few women
electrical engineers in the world. Aside from this distinction, she is the
inventor of a number of electrical appliances, and, to-day, is undertaking
the installing of electrical lighting sets in country houses. However, since
radio came into prominence in her country, she has “fitted up,” as they
term it on the other side of the Atlantic, a number of radio sets for
“listeners in.” Miss Martrodge is, perhaps, the pioneer woman radioist of
Great Britain. She believes in it heartily and has done much to promote
interest in the new sclence and to give valuable advice in order to help
the British Government in its broadcasting problems. Miss Martrodge ls
shown in the photograph with her petrol-lighting set—petrol, or gasoline,
being used there for heating country houses.

“RADIO”? You say that the ribbons are to be worn by women.
Now, we want radio weck to be the mcans of bringing'{housands
of fans into the fold and there are many so totally uninitiated that
they might think N R. W. stood for New Repubiic of Women, or
something like that. With but the one word—"RADIO”—pinned
Jauntily to each feminine breast, the big idea is at once indelibly
stamped and no time is wasted making explanations.

* % =

Vast possibilities of radio broadcasting are demonstrating them-
selves every day. In fact, every hour brings forth some new
achievement for the great invention. For instance the postman
delivered, several days ago, the .following letter, which was
addressed to the studio manager of WLW, the broadcasting station
being operated by the Crosley Manufacturing Company :

Studio Manager, WLW
Dear Sir: .

I am sick in 'bed, and my mother has moved my radio set into my

bedroom so I can listen in. 1 enjoy this very much and sure get

WLW very loud and clear. My collie dog likes to listen in, too.
Yours sincerely,

J. CCYDE FCX.
2640 West Sixth Street, Cincinnati, Ohio.

You who are in good health and enjoy listening to concerts, close
your eyes a moment and picture this boy who, we have learned. is
but 14 years old, lying in bed fighting off an attack of diphtheria
and still reaping the harvests of pleasure that WLW is sowing.
Also picture this boy’s dog beside him, with head phones at his
ears, and sharing the enjoyment of his little master.
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Latest Radio Equ1pment Plays an Imj

(C. Kadel & Herbert) ‘
(Above) W. F. Bingham, Manhattan manager of the Radio Relay League, who has charge
of all radio-message traffic in the Second District. To carry om this important work success-
fully, a perfect receiving station is essential. On the left of the photograph may be seen
Mr. Bingham’s long-wave receiver. On the right is the short-wave receiver and part of the

transmitting apparatus.
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(C. Underwood & Underwood)

(Above) Interior of GHQ, the radio-receiving and transmitting station of the Imperial Army of
Japan. This station is situated at the base of the picturesque and storied mountain, Fujiyama.
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(C. eystone iew Co.)
What is believed to be the first municipal
on the roof of the Chicago City Hall as ¢

-

(Leoft)

station, with the call letters 98 XAM. Fou

!

(Left) Newspaper men reporting the Dartmouth-

Cornell football game by radio. How times bhave

changed! Up to a year ago, we had to wait until

the papers came out next day before we could tell
about the plays of each big game.

(Right) Professor John Hassett Vegessy, of Ford-
ham University, at the receiving set of that institu-
tion. The radio students at Fordham are fortunate
in having some very fine radio equipment. This
photograph shows their receiving statien. On the
left is a very interesting regemerative set of the
“composite” type that covers a wave-langth range
from 150 to 16,000 meters. There are three distinct
sets in this cabinet, the first being used for 150
to 550 meters, the second for 550 to 5,000 meters, and
the third (using honeycomb coils) for 5,000 to 16,000
meters. Most of the large foreign statiomns, including

messages, but in March, 1922, it was enters
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tant Part in the Service ot the World

e wvacuum-tube showa in this photograph, it s
allest ever made. It is less than half the size of the
t tube,” invented by Dr. Irving Langmuir. It has
ate, grid, and filament. It operates om a small dry-
med that it will bring in signals loud and clear. It was
‘ork radio amateur solely for experimental purpoess »
miniature pocket vacuum-receiver which he is entering
An idea of its small size may be gained by compering
hrﬂohutubodwvnhthomm

other wonderful miniature radio set—one that may be
2 case. It will fit into a small kodak case and may be
nlder and carvied by the owner on his travels. It has
e of about three-fourths of a mile and a receiving range
Note particularly the miniature tube and the microphone
tting. The dry batteries may he carried in the camera
of the set. Mr. Sterling G. Sears, who built the set, is
raph. He is talking into the small microphone that is
This is another view of the receiving set shown on
our fromt cover.

ien in the United States, was established
ne, 1921, and operated as an experimental
me the station was used merely for local
sts of mational stations. Its call is WBYV.

-

(. Kadel & chert) o

(Right) The Prince of Wales, now an ardeat
radio fan, is broadcasting a message to 00,000
boy scouts in his country. He is photographed
speaking into a field telephome, his words
being carried by wire to Marconi, London,
and from thore broadcast over Great Britain.
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(C. International News Reel)

(Above) The transmitting room of station WWZ, Wanamaker’s, New York City. This
station which works on a 300 meter wave-length is equipped with a vacuum-tube transmitter
of the Western Electric type. The operator is shown here adjusting the transmitter to maximum
signal strength. On the table s the power amplifier and loud speaker., This station alse
uses a powsr voice-amplifier. Without this device success in broadcasting would be ques-
tionable; but this new device is able to comvey, without losing even the fraction of a sound,
music and the human voice—from any place where they may he produced—to the broadcasting
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With the DX Night Owls

DL 100

\ | feriar My Hook-up and How It Works
By James A. Merklein, R. E.
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James A. Mer ‘B-Battery, 225 Volts Volts

N the aerial I have, in series, a 001 or

43-plate variable condenser. Next is
the coupler, and this must be made by the
fan. Take a piece of Formica tubing 4
inches in diameter and 5 inches long, and
wind on this 54 turns of No. 20 DCC wire
and tap at every 6 turns until 9 taps have
been taken off. Very loose coupling must
be employed when winding the coupler.
Start to wind 1% inches from one end
to allow sufficient space for fastening the
brass strips which are about 5, inches
long and ¥ an inch wide, of 1-16 inch
stock brass. A Y4-inch hole is then bored
through each piece, 14 inch from one end,
to fit the shafting of the rotor.

The next step is the stator or second-
ary of coupler. A 3V-inch wood ball
must be used. On this wind 30 turns of
the same size wire, placing 15 turns on
each half of the rotor.

In the plate circuit is a D-L. 100 honey-
comb coil, shunted with a 0005 variable
condenser, and must have the vernier at-
tachment plates. This will have to be
played with, as I have found that this size
coil will not work as it should. I have
found some coils not rated as they should
be. In other words, the proper amount
of inductance should be between three
and six milhenries. Across this is
shunted another 0005 condenser of the
fixed type. This must be used, as the
oscillations from the amplifier tubes are
so great that somethmg must be placed
before these tubes in order to stop the
detector from becoming choked. There-
fore, this acts as the stopping condenser.

T-1 is and must be a U-V 712, Radio
Corporation transformer, due to its high
ratio which is 9/1 the secondary; or S-2,
which is usually marked “G.” is in series
with a 00025 Dubilier grid condenser,
type 601, with grid leak mounting. The
same size is also required for the de-

~||[|||]|{|||||]£

tector. Without the grid mount, use type
600. Across the secondary leads 1is
shunted with a l-megohm tubular grid
leak, (A 2 meg. 1s shunted across the sec-
ondary of the coupler. See diagram),
T-2 and T-3 are the usual type 4/1 ratio
transformer, but of the standard type.
The grid leak on the last step must not
be more than ¥2 megohms.

T3- transformer and T2- are coupled.
That is, the filament side S-1- is tapped
onto S-2 or grid side of T-3-; S-2 of T-1
is run to the grid condensor—OOOZS—and
then to the grid. S-1- of T-3- is then
connected to the negative side of the fila-
ment. The primary side of T-3 is con-
nected to the B battery, as will be seen
in the diagram, and must be shunt with
a 0005 fixed condenser.

Across the phones is a 00025 variable
condenser or 11 plate with vernier at-
tachment. This will give a very fine and
exact tuning. =

A potentiomefer i1s to be shunted, ac-
cording to the diagram. Much of the
result will depend on this for proper ad-
justment.

I will be glad ta hear from any radio
fan regarding the results obtained with
this hook-up. Any questions concerning
this set will M3 cheerfully answered.

The total amount of the B battery is
350 volts, having a 22V4-volt tap and a
90-volt tap, t+ 350 tap for the last tube.

Use a UV )0 in the detector, U V-
201 in first sten, and a power tube, V-T-
202, or U V-202 in the last step.

s % =%

Mr. Merklein QSL’s

DITOR, Rapio WorLp—In Ranto WorLp
No. 34, dated November 18, I note
that Mr. Walter George McKinley claims
that he has me snowed in, but I believe

omlf‘w"’ﬂ-t-l-lnm-lw

that this letter will ind him to be some-
what in need of a rowboat. Another
thing, WDAP was working on half
power. 1 also would like to impress on

him, also, that I am no newly found radio

fan, but an amateur wireless-operator

' who has been ticking the key for the last

six years; therefore, broadcast music 18
nothing to me, only an aid in my DX
experiments.

I don’t claim any records, and my rea-
son for the “rite” up that txme was to
find out what the other fellow is doing.
This we need in order to'keep radio mov-
ing; so let’s all get together and make
radio a bigger success.

The following list of stations were re-
ceived QSA through QRN. These tests
were made between the hours of 9 P. M.
and 3 A. M., from November 3 to No-
vember 18: WLAY, Fairbanks, Canada:
PWX, Cuba (concert in Spanish); KSD,

St. Louis; KFU, Gridly, California
(faint); CFCA, Toronto, Canada;
KDKZX, Honolulu.

Please QSL your results on this tuner.
—James A. Merklein, Brooklyn, N. Y.,
I. R. E.,, Member of the Radio League of
America and the American Radlo Relay

League.
* % %

Call Set “Freak”; but It

Delivers the Goods

DITOR, Rapro WorLp:—After reading

the results made with some sets, I
feel as if I will not be taking too.much
of your time in telling you of my suc-
cess. I am using a home-made set of one
tube built for short- and long-wave re-
ceiving. I also have a crystal mounted
on panel for code. My inductance con-
sists of a primary of 360 turns, No. 24,
wound on a tube 5 inches in digmeter,

o/
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also 90 turns wound on the same tube at
o and taped every 15th turn for tickler
inductance, a 47¢-inch rotor, wound with
90 turns of No. 24 on the same end, and
in plate circuit on other end of the coil.
I have a sliding secondary 474 inches in
diameter wound with 320 turns of No. 24
enameled wire. The switches are pro-
vided to use either loose coupler, vario-
coupler, or both. I have a 23-plate con-
denser 1n aerial circuit, and a small fixed
condensgr across phones. My aerial is a
3-wire,s§6 feet long and 38 feet high. 1
have heard KSC, San Jose, California;
KQA, Denver; the Fort Worth, Texas,
“Journal”; WHB, Kansas City, Missouri;
CJCE, Vancouver, B. C, and WGY,
KDKA, WSB, WOC, and KSD regularly.
Some say that my set is a freak; but it
delivers. the goods and is always under
control.—J. T. Cavanaugh, 1024 Leahy

Street, Muskegon Heights, Mich.
. * % *

33 Stations, His Record

DITOR, Rapio WorLp :(—From 5 o’clock

until 11 o’clock p. m,, I average from
15 to 18 stations. Last election night,
from 5 p. m. to 3 a. m,, I caught 30 sta-
tions giving election returns. I keep a
map and log. My record to date is &3
stations outside of the State of Georgia,
including Canada and Cuba. The words
and music come in clearly. I operate a
one-tube home-made short-wave regencr-
ative set with vario-coupler and two vari-
ometers, mounted on back of panel, and
a variable condenser. I also use a 6-wire
cage-aerial, 80 feet long, 50 feet high,
north and south direction. The diameter
of the cage i3 12 feet. My lead-in, which
is a 6-wire cage, is 50 feet. My counter-
" poise is a 3-wire, 80-foot, mounted 8 feet
from the ground. I invite anyone to
write me about my hook-up.—James L.
Fischer, 72 Spring Street, Newman,

Georgia.
* % &

Claims the Record

DITOR, Rapio WorLD:—I have read

with interest the letters from Mr.
Merklein, Mr. McKinley and Mr. Miller,
each giving theis receiving records on one
tube. I think I can beat their records.
Using a two-variometer type set, one de-
tector tube and 48 volts, I receive the
following loud and very clear: WQGY,
Schenectady, New York; WDAP, WJAZ,
and KYW, Chicago; WOC, Davenport,
Iowa; WNB, Kansas City, Missouri;
WGM and WSB, Atlanta, Georgia; NOF,
Anacostia, D. C.; WJZ, KDKA, WBZ,
WOR, WIP, WEAF, WBAY, WHAZ,
WWJ, WNAC, WQAA and others in New
York State and other States. These are
all heard on a 4-wire inverted-L aerial
40 feet long and 35 feet high, 15 feet above
a tin roof.

With the same set and tube not lit to
extreme brilliancy, with no aerial con-
nection, only ground connection, I have
heard WGM, WSB, WOE, KYW, WDAP,
WGY, WJZ, WBAY, EEAF, KFAF and
2X1 very plainly. I think this record can
surpass any of those Rapio WorLp has
published—E. Sherow, Box 365 Mill-

brook, New Yorl:.

®x %

Takes His Set with Him

DITOR, Rapio WorLp:—I have been
reading in Rapio WorLp of the excel-
lent results accomplished by other “radio-
phans.” Messrs. Merklein, Brooklyn, N=2w
York; W. G. McKinley, Bayonne, New
, Jersey, and E. L. Miller, Chappaqua, New
York, seem to be doing very well, in-
deed.
I am a resident of Brooklyn, down herc
on business. and have my set with me.

It consists of the conventional vario-
coupler, variable condenser, variometer,
detector and one stage of a. f. I only use
2214 volts for the detector and 45 on the
amplifier. Why waste the power?

I am surrounded by high hills. My
aerial is a single wire, 115 feet long and
only 14 feet above ground. A 440-volt
lighting line passes 5 feet above it, and
a 5500-volt power line is less than 50 feet
away. The aerial also passes close to the
roof of an electrically operated printiag
plant, and is parallel to a 220-volt light
line and a couple of telephone lines. In
spite of these handicaps, my set “does its
stuff right niftik” every day and night.

I have received concerts from more
than 45 stations in 17 different States and
Canada. These stations are from 59 to
1169 miles distant (accurately measurad
air-line). My best reception is from sta-
tions upwards of 560 miles. On the night
of November 9, I received music from 18
stations in 13 States from Massachusetts
to Minnesota, and from the Mississippi
Valley to Texas.

Here are some of the fellows I h:aar
every time we are on the air together:

KDKA, Pittsburgh; WOO and WIP,
Philadelphia; KSD, St. Louis; WOS, Jef-
ferson City, Missouri; WDAF and WHB,
Kansas City, Missouri; WW]J, Detroit;
KYW, WDAP, and WMAQ, Chicago;
WBAP, Fort Worth, Texas; WLAG, Min-
neapolis; WFAC, Superior, Wisconsin;
WKN, Memphis, Tennessee; WSB, WGM
and WDA]J, Atlanta, Georgia; WOC,
Davenport, Iowa; WGY, Schenectady,
New York; WGI, Medford Hillside, Mas-
sachusetts ; WBZ, Springfield, Massachu-
setts: WNAC, Boston; also WJZ, WEAF
and WOR, the ones I hear most while at
home in Brooklyn.

I can easily tune out KDKA which is
only about 59 miles away and very pow-
erful,

Frequently I use a small funnel for a
meganhone loud-speaker while receiving
WW]J and WHB.

My set is home made (by myself) and
I have not yet soldered the connections.
Some nice cold evening I hope to hear
something from the Pacific Coast! Until

them.— John S. Frampton, Spangler,
Pennsylvania.
B T
Good Detector-Tube
Reception

DITOR, RADIO WORLD :—I get KHJ
(Los Angeles, Cal.) regularly, having
had them five evenings this week: DNA
of Denver, also Winnipeg, Canada, and
Havana, Cuba. I receive many other
stations at 1,000 miles and over. All this
is being accomplished while experimenting
on a detector tube without amplification.

I don’t just get them and hear the call. "

but I get as much of the broadcasting as
I care to hear. Without amplification, I
think this record is pretty good for de-
tector-tube reception.—H. S. Rahiser, Box
43, Crafton Station, Pittsburgh, Pa.

Harlem Club Wants Members

T 'HE Radio Club of East Harlem was

organized September 20, 12 2, the fol-
lowing officers being elected: Harold
Itzel, president; John N. Itzel, secretary;
John D. McEvily, treasurer; W<liam Bog-
del, instructor. The main obdje¢tt of the
club is to bring together radio amateurs
living in the district from 125th Street to
J6th Street, east of Fifth Avenue.

The present total membership of the
club is fifteen, and as the membership is
limited to thirty-five, there is room for
twenty more members. Write the sec-
retary, John N. Itzel, 175 East 111th
Street, New York City.

q/ **GREATER Radio
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i Chrisgmas <~
i HIS year the message
4= TofChristmaswillﬂash
one inspiration over all
lands and to all peoples
— no frontier can turn
back the swift messenger,
Radio, whose steed keeps

pace with light
The gift of all gifts is Mag-
navox Radio, the Reproducer
Supreme: the gift that will
£ mean most to every member
23 of the family, old and young.
Let Magnavox bring you
daily the world’s news and
entertainment — the greatest
o victory of science, the greatest
' opportunity of art!
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R-2 Magnavox Radio with
18-inch horn: this instru-
ment is intended for those
who wish the utmost in

. amplifying power; for large

audiences, dance halls,

ﬂ etc. . . . $85.00

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
input for your Magnavox
Radi
2 Stage AC2-C . $80.00
3 Stage AC-3-C 110.00

When you purchase a Mag
navox product you possess
instrument of the highest
quality and service.

Magnavox products can be had
of good dealers everywhere.
| Wrte us for copy of new
illustrated booklet.

THE MAGNAVOX CO.
QOakland, California

N. Y. Office: 370 Seventh Ave

'AGNAYOX
Radio
The Reproducer Supremc
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Answers to Readers

'‘RADIO WORLD

UBLISH a hook-up for a short-wave re-

generative receiver consisting of a vario-

coupld r and two variometers to a one-step
of radio-frequency amplification; also a de-
tector and two-stage amplifier of the audso
type. I intend to use filament-control jacks.
I would like to use this set for long distance.
L have a V-T 1 and 3 V-T 2 vacuum tubes.—
George Buser, Springfield, Mass.

Radio-frequency cannot be employed with
the variometer type of receiver. Radio-fre-
quency is a different hook-up entirely and is
of a different principle. In Rapio WorLp,
No. 19, dated August 5, also in No. 24, dated
September 9, are some very interesting dia-

rams of radio-frequency amplifiers. These
ook-ups for one tube, two tube, and three-
tube radio-frequengy a‘mpliﬁcation.

Give me a hook-up for a receiving set us-
ing Myers tubes and vario-coupler, gnd
variometer, plate variometer, and detector.—
W. A. Lewis, Ashtabula, Ohio.

See above reply :o aflr.* George Buser.

I have just bought a crystal recesver. I
would like to know if there is any chance of
increasing the mileage of this set so I can

hear stations of greater distamce?—Carl
Righter, Jr., Davenport, lowo.

You may increase the range by adding a
two-stage amplifier to your crystal set. Get
a vacuum-tube detector and make your set
regenerative.

. x =

Can a tickler coil be used with a crystal
set? How wmany plate-variable condensers
should be used with a double-slide tuner set?
With a loose coupler ’—Paoul Moller, Sche-
nectady, N. Y.

A tickler coil cannot be used with a crystal
set. The -number of plates that the variable
condenser should have depends on how you
intend it for. A condenser having 43 plates,
or one rated as having a capacity of .001
microfarads, will give quite a range of wave
lengths. It is best not to use a condenser of
very large capacity across the secondary of
a loose-coupler when a crystal detector is
used. More than .0005 mfd., is not advisable
for this purpose.

s % =

I have a set consisting of loose-coupler and
a crystal detector with varable and fixed con-
densers which I intend changing into o
vacuum-tube receiver. Is it better to discon-

In the Good Old Winter Time

]

THERE, NOW. DONT THAT TAKE
YOU BACK TO THAT HOT SPELL
LAST AUGUST WHEN WE WAS
VISITING DOWN ON THE FARM?
DON'T THAT MAKE YOU FEEL

WARMER- HEY ?
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/F BROADCASTING STATIONS
WOULD CO-OPERATE , MAYBE
RADIO C

© USED TO RELIEVE v,
FLL SHORTAGE

———

(Cartoon by Harry J. Stillman)

——

=== ——

nect the loose coupler entirely a1td construct
the set with a tickler coil; or would you ad-
vise adding o variometer and variable conm-
denser to the loose coupler?—Harold John-
son, Milwaukee, Wis. @

This depends entirely on the range of
wave-lengths on which you desire to work.
If you want a set covering all wave lengths,
the honeycomb coils or spider webs will be
best. But if you want a set solely for short
waves, the loose-cgupler :et might be better.

I am using a two-stage hook-up. I would
like to substitute a 1V4-volt detector tube for
a U-V 200 and still use the UV 201 as
amplifiers, also to add variometers to grid
and plate circuits—Michael Baschia, Coney
Island, N. Y.

It will be all right for you to use the 115-
volt tubes in your set provided you use
separate battery circuits entirely for the de-
tector and amplifying sections. Use the dry
battery to light the tube of the detector and
a separate B battery. The input to this sec-
tion can be led from the place where the
telephones are in the detector-circuit unit.
You can add the variometers in the usual

manner.
* & Xk

The radio set I purchased last month wwas
going along all right until something hap-
pened and I didn’t get a peep out of st
Looked it over—but cannot find any loose
comections. The batteries are still new. 1
have some German condensers with a 2,000-
adjustable clearance space between plat.'s.—
Maurice Kaplan, N. Y. l!

It may be possible that your con-
densers are short circuited at certain
points, due to metallic dust between the
plates. This sometimes happens, espe-
cially in condensers where the clearance
is so small. Test them by joining them
in series with the wire connected to the
buzzer, then varying the condenser.
Should the buzzer work, it will indicate
that the condensers are short circuited.
Clean the glates carefully or ascertain
just where the shorting takes place. Your
connections are 211 :igl:t.

With my home-made detegtor, I hear most
of the local stakioms. Sometimes I heor
WGY faintly. Enclosed find my diagrom
and aerial. Is there anything I can add to
increase the range of my sgt? Possibly I may
add something that wnll help me to twne
better—Alvin Jones, Syracuse, N. Y.

Your results are very good for a 4-
wire aerial, 50 feet long. Your location
must be high and unobstructed. You
might try the .001 mfd., variable con-
denser in series with the tuning coil and
then use more inductance to get the same

wave length,
* % %

Is it possible to hookup regemerative circuit
with honeycomb coils or -L coils instead
of variometers or vario-couplers? Can I use
fwo WD-11 tubes in the above circust and
hook it up as omne step of radio-frequency
and one stage of awdio-frequency?—L. C.
Edgar, Detroit, Mich. :

It is possible to hoop up a regenerative
circuit with either of the honeycomb coils
or the duo-lateral coils. Using the W
D-11 tubes as radio-frequency amplifiers
is impossible. They will not stand up for
radio-frequency amplification. “

% %x %

Plcase publish a schematic diagram for a
wo-step audio-frequency amplifier using
spider webs—primary, secondary, and tickler
—one 43-plat: condenser and one 23-plate
condenser —Wendell Weiss, Cranford, N. J.

This circuit was published in Rabro
WorLp, No. 24, da’t‘ed‘Segtember 9.

One circuit I never found sw amy radio
magazine is the superheterodyne. I would
appreciate an article and hook-up of this set.
—J. F. Swan, Sencca Falls, N. Y.

An illustrated article showing the panel,
front, and back view of this set with a com-
plete hookup was published in Rapro WogLp,
No. 28, dated October 7.
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What Radio Now Offers

S IX months ago any discussion of
broadcasting brought up the subject
of the quality of the programs which to
some seemed below the average. Today
the same general subject is widely dis-
cussed, but the particular phase on which
emphasis is placed is the interference be-
tween good programs. Without a doubt
the broadcasting stations are putting on
features without a parallel in the worlds
of art, literature, and sport, says “The
Globe,” New York.

With the broadcasting of the Chicago
opera season called a great success both
by listeners-in and the management of
the opera, and with the recent broadcast-
ing of the New York Metropolitan rtars
in the opera “Aida,” the American stay-at-
home public is being supplied with the fin-
est operatic art in this country, and, per-
haps the world. Between the areas cov-
ered by the two stations through which
the Chicago and New York operas were
broadcasted the most famous operas have
been made available to two-thirds of the
people of the United States and Canada.

From operas to sporting events is a

long jump but no feature of broadcast-
- ing has been followed by so many fans
as the successful broadcasting of the
world's series baseball games and the foot-
ball contests between the big colleges.
When a big corporation decides it worth
while to tie up two 900-mile long distance
telephone lines for three hours while play
by play reports of a football game are
sent over the wires to a broadcasting sta-
tion, the radio fans should begin to real-
ize the immense sums of money being ex-
pended for their entertainment, and given
to them without charge. '

As for entertainment and general edu-
cational material, practically every pro-
gram every day will be found to contain
more text on subjects near to the home
than any two home magazines. More-
over the facts are freshly gathered and
as a rule are presented in a manher that
cannot be approached by cold type and
lifeless illustrations.

If the people of this country could be
made to realize what they are missing
during these fall days and nights, radio
manufacturers would be forced to over-
time work to fill the demand for Letter
class receiving sets. ~
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cast on the center revoliving spindle.

Piatrs cannot loosen, which eliminates

shorting.
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guarantee.
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43 Plates §3.78 eacrh
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Radio Merchandising

Classified Quick-Action Advertising, 5 cents per word

Telephone Bryant 4796

Let Radio World Test Your Goods

MANUF ACTURERS, send a sample of your goods to our Techanical Editor, Fred
Charles Ehlert, 9006 Pleasant Street, Queens, Long Island, New York. It will be
carefully tested. If your goods satisfy our experts, RADIO WORLD’S endorsement

will be published in our merchandise department without churge
or obligation of any kind on your part.
chaser sees a published test in RADIO WORLD with the seal
accompanying this editorial attached, he will know that the prod-
uct stands for perfection and has the guarantee of RADIO
WORLD. RADIO WORLD is rendering a service througl. its
testing department that is prompt, accurate and produces results.
All goods will be returned to manufacturers, after testing, pro-
vided stamps are sent for that purpose.

When the radio pur-

Heard at Radio Counter

A Conversation Between Customer and

Radio Clerk

(Part VI)

N building a radio-frequency amplifier, should
the panel be shielded for body-capacity ef-
fects 77 -

“In either radio-frequency or audio-frequency
amplification, body-capacity effects will be elim-
inated if the panel is shielded.”

“Then you really believe that in an unsheathed
receiver using radio frequency, there is a loss
due to the set being improperly comstructed 7”

“Absolutely. In every case, shield your panel.”

“Can | connect my output from the three-
stage radio-frequency amplifier to the input of
the audio two-stage amplifier with a detector?”

“Yes. This can be done very nicely and easily
with a little patience. Watch carefully each con-
nection you make, taking care of the proper
plate-voltages. Another thing: don’t forget to use
all amplifying wvacuum-tubes outside the de-
tector. In this case, of course, we have to use
the soft tube, better known to the layman as
the detector tube. This, then, will give five
amplifying tubes and one detector tube.”

“Will my outside antenna work best with such
a set; or must I employ a loop aerial?”

“Employ the loop aerial by all means and
avoid using the outdoor aerial. The reason for
the loop aerial is elimination of interference
from stations, making the loop a practical com-
pass-loop and cutting down static as well as

interference.”
(To Be Continued)

Coming Events

The editers of RADIO WORLD will g&
publish mews items of all comtempinted
shews and w Kesp us posted by
malling full tiem. -

SECOND NATIONAL RADIO EXPOSITION,
direction International Trade Exposition
Chicago, January 13 to 20, inclusive, 1923 ge
A. King, director of publicity, 417 South Dearborn
Street, Chicago, IIL

PERMANENT RADIO FAIR FOR BUYERS,

Hotel lmperial, New York City. Opea from
Septcmberl:“lm, to May, 1923, 7
AMERICAN RADIO EXPOSITION d Cea-

tral Palace, New York City, December 21 to 31
Colwell & Korbell, Fisk ﬁuildil(, New York
City, directors of publicity.

&OU'I‘BIASTE}{LR:&“DIO EXPOSITION, A:dti

Q| A!IIOI 0 b | »

% hchdwtm'.s t'éa-o;m'ativo mo Sales ﬂll.. ﬂ.
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SECOND DISTRICT RADIO CONVENTION,

Hotel Pennsylvania, New York City, March 1,
an63.l923." * = %

A Valuable Book

HE third edition of the “Amateur

Radio Call Book” has been issued by
the publishers, Radio Directory & Pub-
lishing Company, 42 Vesey Street, New
York City. It contains a complete list of
all amateur, special amateur, and tele-
phone broadcasting stations of the United
States and Canada, also a large map in
two colors showing the location of every
broadcasting station. In addition, it con-
tains valuable information on the con-
struction and operation of a honeycomb-
coil set, detector and two-stage amplifier.
The book is divided into districts in the
United States and Canada. The editor
and compiler is Walter B. Spiegel, mem-
ber of A. R. R. L, and H. R. C,

Every fan and amateur, particularly the
DX night owls, will ind this a valuable
book. It contains just the information
such radioists are constantly seeking.
Price $1, complete.

New Firms and Corpora-

tions

(The firms and corporations mentioned in
these columns com be reached by commmumi-
cahng with the attormeys, whese addresses
ore gwen whenever possible.)

A. Schochet, Bronx, phonographs and radio

sets, $40,000; A. Schochetfl 6‘\ Mintz, D. Lerman.

(Attorney, P. Lerman, West 42
G 'Y.) es d St.,, New

CAPITAL INCREASE

The Orange and Rockland Electric Co. has in-
creased its capital from $1,000,000 to $6,000,000.

Selling Radio to Farmers

IT is said that the farmers did a great
deal toward making Henry Yord.
They purchased automobiles because the
automobile was a convenience that
brought the city to their back door, says
“The Mail,” New York.

Who in radio is going to sell the farm-
er radio receivers? It is high time that
such a campaign started. The rural ter-
ritory is a potential one. Some business
genius is going to hit upon the right
plan for selling the farmers, and when
he does he is going to make a fortune
in a very short time.

Radio can be made indispensable to
the farmer. This was proven by a re-
cent case in Pennsylvania. A peculiar
form of worm found its way into the corn
fields. It was bringing about great de-
struction in certain localities. Experts
of the Department of Agriculture got on
the job and used the broadcasting sta-
tions of that State to tell the farmers
how to effectively eliminate this pest.
Great speed was essential; a delay of .a
day or two would wreck a large crop.
The farmers who had receiving sets were
out in their fields the next morning, ap-
plying the remedy that had been broad-
cast. '

Broadcasting can be made so impor-
tant to the farmer that the business
angle of it should be handled by the vari-
ous States working through the Depart-
ment of Agriculture. A State owned and
operated broadcasting station used to dis-
seminate not only the information regard-
ing market conditions, but practical talks
on scientific farming would be a very
good investment, costing only a small
amount and bringing a large return. If
a farmer loses a crop it may cost him
anywhere from seven to eight thousand
dollars. The State loses a certain amount
of income, not only through tax but
through general financial welfare.

RADIO GOODS AS GIFTS
Be sure to be represented in “Holiday
Radio Gifts Number,” out December 9,
Copy for this issue accepted up to Novem-

ber 30, Rapio WorLp, 149 Broadway,
New York.
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FANS, AMATEURS, DEALERS, BROADCASTERS, MANUFACTURERS
AND THE GENERAL PUBLIC '

Are Looking Forward to

NATIONAL RADIO WEEK

DECEMBER 23 TO 30, INCLUSIVE

All Interested in Radio Should Help to Make This Event a Smashing Suceesa.
If you want to know more about it addresss

NATIONAL RADIO WEEK EXECUTIVE COMMITTEE

J. ANDREW WHITE, Chairman

NEW YORK
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To Receive a Plurality of
Signals

No. 1,835,000. Patented, November 7, 1922. Pat-
entees: Edward W. Kellogg and Chestor
W. Rice, Schenec » N. Y.

ESSRS. KELLOGG and Rice have

been granted letters patent on a
device to provide a method of and means
for utilizing an antenna for the simul-
taneous reception of a plurality of sig-
nals of different wave lengths. With a
long receiving-antenna extending in the
general direction of transmission of the
signaling waves to be received, signaling
currents produced in the antenna by
waves coming from any particular trans-
mitting station will be strongest at, the
end of the antenna farthest from the
transmitting station, while currents pro-
duced by waves coming from the opposite
direction will be a minimum at that point.
The antenna is preferably aperiodic, so
that the strength of the signaling currents
produced therein is substantially inde-
pendent of the wave length.

In carrying out their invention, Messrs.
Kellogg and Rice utilize an antenna of
this type and impress from the antenna
upon the input circuits of a plurality of
electron-discharge amplifiers potentials
produced in the antenna at a selected
point. In order to improve the recep-

~ Latest Radio Patents

e 7 9”2

Schematic design of the Kellogg-Rice receiver.

tion, they also provide means for im-
pressing on each of these input circuits
a current selected from another point in
the antenna which will be of the proper
intensity and phase to neutralize in each

‘ 23

-y

R

receiving set, disturbing currents pro-
duced therein either by interference from
undesired waves or by strays. Each of
the output circuits of the amplifiers em-
ploys a resonant circuit which is tuned
to the frequency of one of the desired
signaling waves, and these resonant cir-
cuits are associated with receiving sets.

Low-Priced Condenser

No. 1,443,244. Patented, October 24, 1922. Patentes:
John Parkin, Jr., San Rafael, California,
WING to the number of persons at pres-

ent experimenting in radio signaling,
there is a great demand for a variable con-
denser of simple construction and capable of
being made and sold at a low price. Mr.

Vertical section and rear elevation.

Parkin’s invention is to provide a wvariable
condenser to supply this demand, and in
which the elements are reduced to the least
possible number arid are of the greatest pos-
sible simplicity.

The Truth Will Bear
Repeating

CHAS. FRESHMAN COMPANY

Incorporated
97 Beekman Street
New York City

November 7th, 1922,
Radie Werld,

1403 Broadway, New York, N. Y.

Gentlement—We wish to thank you for
your successful effort in getting sdditional
advertising copy on our Variable Grid
Leak and Micon Condenser in your publi-
cation to appear in the issue of Saturday,
November 11th, 1922,

The reason that we sent you.the copy at
such a late date was that it has been our
policy to advertise only one of our various
products in each magazine, and we had an
advertisement rumming on our Noiselese

Tested Micon Condenser for your coming
issue.

The results that we obtained from our
first advertisement of the Variable Crid
Leak and Micon Condenser combined were
so great that we did not want to miss the
epportunity of baving it re-appear in the
current fssue.

It might interest you to know that eut-
side the m&l publicity that our
Variable Crid and Micon Coandenser
combired received from the first adver-
tisement in your publication that we have
received hundreds of direct orders from
fadividuals and payments enclosed mem-
tioning the fact that they saw the adver-
tisement iIn RADIO WORLD. These in-

quiries came from all sections of the
country.
We wish to congratulate you on the

distribu of your publication.
Yours very truly,
CHAS. FRESHMAN COMPANY, INC.

(Signed) Myron Goldsoll
Vice-President in Charge of Sales

MG:JJ {

On Sale Wednesday, December 6—Dated December 9

T

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 9, which will be

RADI0 WORLD'S CHRISTMAS NUMBER

Thru this medium you can reach thousands of readers, who are
not only interested in radio themselves, and want new equipment,
but who also will give presents to others whom they wish to make

radio fans. .

ADVERTISING RATES:

Regular advertising rates in force for RADIO WORLD'’S

HOLIDAY RADIO GIFT (CHRISTMAS) NUMBER, as follows:

$150 a page, $5 an inch. Discount, 10% four times, 159 thirteen times.
_ Last form closes November 30, A. M.

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

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

Preferred Positions Must Be Booked Immediately.
Copy for run-of-paper position will be received up to
November 30, A. M.

RADIO WORLD, 1493 Broadway, New York
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c ANANIFLCOYURE

Your Radio Ideas. 4
FREE ADVICE

PATENT

Call or Write

H
)EU FIF TH A\

/8" —01 per 8q. in.
3/16"'—.015 per sq. In.
1/4” —03 per aq. in.
DEBALERS: Write for disoowr .

General Merchandise Co.

nwrmz>»v

l SU- LITE

140 Market Street, Newark, N. J.

Erecting SPC, Brazil

.On the Summit of Mt. Corcovado, It ls

the Higheost in the World

By Patriak Nichols

ENTERING the beautiful city of Rio
de Janeiro the most impressive sight
is the exquisite mountainous background
of the city, and particularly Corcovado,
an almost perpendicular mountain, with
its summit over 2,000 feet above sea level.

“Why erect radio masts when such a
mountain i8 so near by?” queried the
Westinghouse engineers who journeyed
there to erect broadcasting station SPC.

“Can we get the location?”

This question was answered in the af-
firmative by F. A. Huntress, General
Manager of the Tramway Light & Power

Did you esee ocur ad in RADIO
WORLD of Nov. 18, Page 27?7

Watch for future amnouncements.

£ N

¥ r N\ N
RADIO EQUIPMENT MFG. CO

Dept. “8,” 1088 JEROME AVE.
NEW YORK. N. V.

I

MICROSTAT

Veranier Rhoostat

. Company, ywho own the cog-wheel rail- The Rbooetat with
CRYSTAI SET way that climbs Corcavado. He also a 1000 Filament
= 4 stated, “We can supply 120-volt or 220- Variations.
:gzwwn volt, 50 cycles alternating current on the Al yoor dealar
Wooder in name and a wooder h par- mountain top for the radio outfit.” or post-paid,
formance. Cannot be equalled The party set out to explore the moun- I'ﬂl te "'h‘“ﬂ

m Catches dhtincdy cnqtlnu
casted within 30 miles.

Send for FREE catalog, describiag owr
“Little Woader” ntcndlhdncndlomp-

plies.
GUARANTEED, TESTED CRYSTALS

Radiocia.. 20

Radi-O-Plate Pansle. All sines eut to erder.

Holloway Electric Supply Co., Inec.
238 Third Avenue New York Qty

[ 221%=45 & 105

‘NMSELESS
DEPENDABIIY
GUARANTEED

ASK YOUR DEJAL?E‘R

NOVO MANUFACTURINGCO.
4-438WEsSrdESTY
NEWIXOR IKS

53! SO.DEARBORN ST.,CHICAGOQ.

issues for $6.00. Sub. De-
iio World, 14993 Broadway,

tain crest. The first 2,000 feet of ascent,
or five mile ride from Rio de Janeiro, was
made in 30 minutes, and the final climb
of 125 feet by following the foot path to
the circular observation tower on the top.

A quick survey of the available space
on the crest disclosed a narrow path
about 120 feet long, leading to a con-
crete parapet on the edge of the precipice.

The crest of Corcovado had always
been used as an observation point, but
the radio-telephone engineers saw more
than mere scenery—they had a view of

A single-wire antenna was strung from
the mountain top to the operating room
about 125 feet below, for receiving mes-
sages. A speech amplifier is located in
the operating room.

The call letters, SPC, were assigned.
SPC has a unique position in the radio-
telephony broadcasting field. At various
timgs the station and antennae are in or
above the clouds. Rio de Janeiro is
practically on the boundary line between
the Temperate and Torrid Zones. The
climate is varied by the mountain range
Serra do Mar which runs along the coast.
The dry season will soon change to the
warm and wet season and its subsequent
tropical storms. Precautions are being
taken to prevent electrical interference.

The observances and records of SPC
will, therefore, assist in studying the pe-
culiarities of the air as far as radio-tele-
phony is concerned. The experiences of
this station in penetrating the Equator
and the Torrid Zone, when corelated
with the data being compiled by other
stations and close students of the new
science, will no doubt result in listing
peculiarities of the atmosphere unknown
to science to-day.

“HOLIDAY RADIO GIFTS NUMBER”
of Rapio WorLp will be issued December 9.
Last copy will be accepted on this number
up to November 30. Rapio WorLp, 1493
Broadway, New York.

$1.40

MICROSTAT COMPANY
WILLIAMSPORT, PA.

Do Your Buying At

PERMANENT

: the prospective invisible radio audience.
' Two 125-foot masts were erected on R ADIO F AIR
“ the ve}:‘rge ofl St;l(ft precipice on which la)rvz ~
stretched a -foot six-wire antenna be-
tween two 26-foot spreaders. The coun- Hotel Imperial
terpoise cr;lnsists of tdwo sections gg fﬁvc: 32nd Street and Broadway
wires each, mounted on two -foot
slf)rel::de;'a ;vhicl}n1 are bala}ncecll olt; {h% efnds New York City
ot the /0-toot horizontal pole bolted iast — - .
, to the mast on the summit. The counter- Buyers — Dealers — Radio De-
poise wires are stretched clear of the partment Managers, Demon-
5 mountain sides, down about 100 feet to strations of Any of the Pro-
< AL B . the topiv, gf ltdwo po}cshlocat?d nearhthe ducts of the Exhibitors. Only
T T terminal building of the railway where .
;:l‘,N“::“&s::t“w:‘;; T‘;:l";'uw . the wires converging symmetrically form I{)i;(:ldul}catcst of ARepresf)gta:l‘ve
phlet. a 10-wire cage which leads into the radio urers Are on isplay.
L. W. GOODMAN telephone operating room. The hum of
DREXEL HILL, PA. the 212’0-volt daltt)crnatg;g-current motor Nearly 100 Manufacturers
Majer , Malifax, M. 8., writes: Delighted. was eliminated by a filter system made ting
D e e oY Sharme lube At Ume | up of microfoid condensers and large Wow Exhibi
money by mm menths age. choke coils.

FRS

ALL MOLDED
UNIVERSAL COMBINATIONS
S Units in 8

F. R. 8. Melded Variometers
F. R. 8. Molded Varteceupiers
F. R. B. Meided Bank Windiags... $5.00

Bank Windings are interchangeable fof
direct mounting on either Variometer of
Variocoupler.

Universal—Accurate—Interchangeable

A Cemplete
Two-suge Long Range Recelver

Set includes two Federal Transformers
Condenser, two-molded variometers,
molded variocoupler, three V. T. sockets,
filament rheostata, dialg. Read 'BEm
binding posts, switch points; in attras-
tive cablnet and drilled panel:
oomplete, ready to hook up. $4O
A $1256 Radio for

F. R. 8. Radio Corporation
409-D East Fort St. Detroit, Mich.
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' DICTOGRAPH
Radio HEADSET Y

Was?122°

A sweeping cut of $4.00 in the price of the Dictograph Radio Head [he tremend
endorsement of radio enthusiasts has made possible this : tion : ot
the demand, production has been planned on a new, giganti . t facturing
economies establish the new pric nly £8.00.

A wonderful bargain! And above all, a wonderful headset he world’s standard of

supreme quality for super-sensitive and accurate sound-transmission.

The same quality, the same guarantec, the same supreme Dictograph
always sold for 312.00, in every respect but the price. Typ R-1, 3, ( T ]
of receiving sel

THE STANDARD OF THE WORLD

List Price
s Note: Plans are now under
20 The Perfect Loud Speaker for the Home way fer the preduction of the
Public demand has made possible the Dictograph Loud Speaker at the low price new 4,000 obms Dictegraph
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 mest pert radle head
distortion or noise. Ask for demonstration at reliable radio dealers. Get world- : P ':: te. For ::.

famous DICTOGRAPH quality and still save money.
Dealers: Order through your jobber or write direct for names of authorized
exacting requirements. A Rew

distributors.
standard of super-scasitive-

DICTOGRAPH PRODUCTS CORPORATION nesa: List price, $12.00.

220 West 42d Street (Branches in all principal citles) New Yeork, N, Y.

mest delicato weork, the most

Varlometers with dial, $2.38 Radio Rates from Italy .

Variccouplers with -dial, $1.88 OFFICIAL reports of new lines of VETS Mecal) Nallis meatem: Ut
Post Paid radio communication between Italy Ll i rd
Money Back {f not Satisfactory and the Umted Statgs, followmg the I’C" L e
OSLAND, INC. cent suspension of direct radio communi- 260 Rairo Btattoms .0 0000
p ’ cation and pending the completion of a L R s o Man
NEW YORK new high-power station at Rome, have Neatly Grrurrition .na’ris.uw'u}'m.s “you em
: - no ance onerin oun
been made to Washington by Commer TRADE CIRCI LAR ADDRESSING CO.

cial Attache MacLean, at Rome.

Radio traffic from Italy for the West-
ern Hemisphere is now being handled  powss smss
by the high-power stations of Germany, - -
France, and England. according to state-
ments of the Ministry of Posts and Tele-
graphs at Rome. Full-rate and deferred
messages, and press telegrams may be
sent by Nauen Transradio and Radio- . - .

France, and full-rate and dcferred mes- \ ¥ _ ma _pet Qs RADIO  EWT i
sag{es by London Marconi. ' : . o [

essages scnt by Nauen are transmit-
ted by radio from Rome and relayed at

Paragen RA-10....988 Grebe CR-S........ 50 Nauen. Traffic handled by France or
Paragea DA-2 ....88 Grebe RORK...... 8 England is sent by land wires from Italy

i -
-

BOYS/azzAs]

-} ABSOLUTELY FREE is

Pricss F.0.R. Red Bask, N. J. %nd thence by radio. Messages by
rance or Germany will carry a rate of
Q@ Bread st'..?’ GREG(.)EY N. 4 twenty centimes, gold, less than the cable
Beak, N. rate, in the case of full-rate telegrams.
By London, the same messages would be S SR—————— e ] o

ten centimes, gold, less than the cable

'.0““! YOIIR GR"TAL 'A“GE rate. Deferred dispatches will be charged

BY (SING A *“PT” ULTRA-SENRITIVE half the above rates. Press reports may

OONTACT IN YOUR CRYSTAL DETECTOR be sent by France or Germany at the

i. It adjusts In a sesend. '
2. Sesures mere sensitive ressite. same ratc as deferred messages, but will

Material = RELIABILITY

N R e gl o i not be handled by London.
e “PT* CRYSTAL CONTACT CO. |
1641 BOSTON 8, MANS. . 4
. Two Danish Radio Clubs ,
WO radio clubs, organized and sup- / ter’-—u:im u::r-
Recommended by Dealers for Rellabiity ported by some of the most promi- . e g
Anlo stonss nr nent figures in the Danish ficld of com- , .’no:rﬂ:::
‘“' munications, have recently been formed :
y | = ) t portable Recharging unit that
e to promote interest in radiotelcgraphy i i-lumn 100 AH batte ernight
nY:wnLn CONIRENBERS-= and radiotclephony throughout Denmark. for $c. to 10c. 7 overE
UGS—RESISTANCE UNITS, ETC. Tdhc aim of these clubs is to spread knowl- At yowr dealery or swrite
It your dealer desen’t eurry, addross Dept. O, edge and create interest in wireless com- King Electric Még. Co.
222 West 34th Strest, New York munication through lectures, demonstra- 3081 Filimere Avenue g M.‘l.?y

tions, and other mcans.
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One Half Actual]l Size

$6.00

. g Frqm Your Dealer or Write
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute

POST ELECTRIC COMPANY, (Div. 509) 30 E. 42nd St., New York

SOLDERING

Both the manufacturers’ and amateurs’ problem on all fine work is readily
solved by the instrument constructed for this particular purpose.

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

Send for our bulletin A21 and see
what SANTA has to offer you, in
RADIO SETS COMPLETE. Also in
parts, “A” and “B™ Batteries. We
handle the best money can buy in
Radio, and we are giving you a won-
derful Christmas treat so all can en-
joy Radio this year.

These offers last till December 25th.
Drop us a card and receive this Sur-
prise,

Radio Supply & Service

Offices: 119 West Chicago Street
STURGIS, MICHIGAN

SUNRAID

Rheostats
POST-PAID

$1.25

None Better
Few So Good

Filament cannot loosen and fall out.

Pressure is even against the inside
wall, therefore contact is always
tight and true.

Unexposed filament means protec-
tion from shorting.

Spring and Ball contact on finger.
Efficient on all tests

SCHEMAN & CARLIN
534-8th Ave. New York City

Subscribe for RADIO WORLD. $6.00 »
ar, $3.00 six months, $1.50 three months.

BroadcaSting in Brazil

Centennial Celebration Stirred Up Interest
and Promising Market for Receiving

Sets Is Predicted

C ONSUL General Alphonse Gaulin, Rio
de Janeiro, reports to the Department
of Commerce that preliminary steps have
been taken for the introducing of radio
broadcasting in Brazil, that indications point
to a promising future market for receiving
apparatus. Until recently radio broadcasting
was practically unknown, but the Centennial
Celebration being held at Rio de Janeiro has
served to stimulate interest in radio and
various concerns in Brazil have been active
in taking it up.

The Rio de Janeiro Light and Power

- Company has recently finished a broadcast-

ing station on the heights of Corcovada,
using a wave length of 483. Music from
the Municipal Theatre is sent to Corcovada
summit by ‘clephone and after amplification
is sent out by radio. A studio near the sum-
mit also furnishes concerts and other en-
tertainments which are heard locally. Ad-
ditional broadcasting stations are now lo-
cated at Monroe Palace (Congressional
Building) and at the offices of the Marconi
Wireless Telegraph Company. A number
of receiving sets have been installed in the
exposition buildings.

Imports of wireless apparatus have been
received both from the United States and
Germany for sale during the exposition.
The requirements of the Brazilian law, how-
ever, make it obligatory for any person
wishmg to install a receiving set to secure
a spectal permit from the Department of
Transportation and Public Works. Only
such receiving sets as have been approved
may be sold by importers especially licensed
to make such sales. The restriction and that
limiting the sale to persons who have re-
ceived a license to install and use wireless
apparatus have hindered the exploitation of
this important product. It is hoped, how-
ever, that by the beginning of the year a
more definite policy will be established by

‘the Brazilian Government and the markets

for radio apparatus thrown open to im-
porters.

A Broadcasting Problem

Sho}xld Manufacturers Contribute to Sta-
tions Sending Out Programs? Asks
Bel Canto Corporation

Em'roa, RaApio WorLp :—Broadcasting has
been under discussion for some time
and much has been said pro and con; but I
have something to say which I think is of
paramount importance.

The Radio Corporation of America was
the pioneer in broadcasting radio concerts
and has not only kept up the fine quality
of these concerts but has improved on
them from time to time, giving radio
fans the best quality of talent procurable.

Without this broadcasting, there would
Be nractically na marbet fae enrdim omeba

and it is my opinion that each and every
manufacturer of radio parts—whether it
be a loud-speaker, a complete set, a hun-
dred feet of antenna wire, or any of the

other numerous parts that go into the

making of a complete set—should be will-
ing to contribute a certain portion of his
net profits towards the maintenance of
such a station.

Each and every manufacturer of radio
parts is indebted to the breadcasting sta-
tions. Without them the manufacturer
might just as well put the key in the
door and hang up a sign, “TO LET.
Why should a corporation, such as the
Radio Corporation of America, spending
millions of dollars to make radio a per-
manent, sound and healthy institution,
which in time is destined to become one
of the greatest industries of the world;
or, in fact, any other organization main-
taining broadcasting stations throughout
the United States, bear the entire expense
of maintaining these stations?

A certain percentage of the net profits
of all the manufacturers, in my opinion,
should be set aside to be paid over to
the proper organizations conducting
broadcasting stations throughout the
United States, and that all unnecessary
broadcasting of concerts, - lectures, etc.,
should be abandoned. There is no neces-
sity of having numerous broadcasting sta-
tions in one vicinity, for it only causes
interference, which the average radio fan
cannot tune out.

Proper broadcasting is the only thing
that can make radio a real success; and
I say again that each and every manu-
facturer who is now conducting a profit-
able business owes every cent of profit
he is making to broadcasting. We are
willing, ourselves, to set aside a certain
portion of our profits for the purpose
above mentioned. We feel that all other
manufacturers will be in accord when
they give it due consideration.—Duryea
Bensel, secretary-treasurer, Bel-Canto
Corporation, 417 East 34th Street, New
York, N. Y.

STANDARD HEADSET !
2,800 ONM
e & e $5.75
Dealers and jobbers write.

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

THE
AI‘LANTIC & PACIFIC
CME  OF | ERFECTION

—a=2—RADIO COMPANY —wa—
e AV Y 2 BN O NG N

This ‘“Acme of Perfeetion” radiophone set has
been proven better than the best! YWe have
receired innumerable compliments and have be-
come convinced that there is none better. Thie
set has an exceptionally long distanece range;: has
the loudest tone of any set on the market ; elfmln-
ates all distortlon: reproduces the human volee and
other sounds pecrfectly: and is operated simply and
easily. We furnlsh artistically designed eazlnm
for It on demand. We can show customer’s testi-
monials on the wonderful performance of this set.
All our sets are sold on Money-Back Guarantee.

Write for “Acme of Perfection™ F.
on Sets from wch:. —

We Carry Everything in Supplies

ATLANTIC & PACIFIC
RADIO COMPANY

__Show Rooms, 131 W. 37th St. N. Y.
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Broadcast Bill’s Radiolays

By Willlam E. Douglass

HERE ain’t no use in talkin’, T've

had troubles of my own, an’ lately
they’ve been pilin’ in, they never come
alone. First off I lost my chickens, dern
near all died with the pip, an’ then my’
dog keeled over without lettin’ out a yip.
The bay mare’s got a collar-sore from
plowin’ here this fall; the other one is
spavin’d—luck’s deserted me, that’s all.
On Sunday I got all dolled up to take
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Min in to church, an’ when I cranked
our Lizzy, she just up an’ gives a lurch,
an’ knocks me down, blacks both my
eyes an’ tears my Sunday pants. Some-
times a flivver's pesky if you give ’em
half a chance. I called old Lizzy some
hard names, not knowin’ why or which:
to even up, on our way in, she runs off
in the ditch. We got to church in time
to hear our friend the parson say, “—
give thanks for the blessings Providence
may send your way.” When old misfor-

~heap to keep my spirits down.

tune comes my way, she does the thing
up brown, but all the same it takef’ a

ve
noticed too, most every cloud that dims
our path so bright, has got a silver lining
an’ most things work out all right. Just
last week, for example, Min got out my
winter suit, an’ found that it was stained
a bit with plums and other fruit. She
worked with it for quite a while an’ got
it good an’ clean, I guess she must have
used about two quarts of gasoline. Then
in the kitchen by the stove, she hung it

up to dry—the “Hook and Ladder” boys

will tell you now I'm one suit shy. Like-
wise the house where I was born ain’t
what it used to be, we're shy about eight
rooms or so, as far as I can see. We
saved 'bout all the furniture an’ grand-
ma’s feather bed, the only thing she
thought of, though, was that there fancy
spreach that won first prize four years
ago down at the Country Fair, an’ after
she had got it out she didn’t seem to care
a rap about the other stuff. But, like I
said before, though trials and tribulations
congregate about my door, there’s bound
to be a rosy side. {rfy trouble’s I'll for-
get, because I rescued first of all my
good ol’ wireless set.

—Copyright, 1922, Westinghouse Electric & Manu-
facturing Company.

Radio Don’ts

ON’T transmit without a ernment license.
D Don’t be careless about ;:::r ut?n

Don’t let the aerial wires touch roofs, buildings,
or trees. ’

Don’t purchase cheap apparatus and expect long-
distance results.

Don’t place too many wires in your aerial.

Don’t forget that just as much tuning is required
in the secondary as in the prfmary.
Don’t blame the set on poor reception. Some-
times it is improper tuning due to your

own fault.

Don’t light the filaments to exceptional bril-
liancy and expect loud signals.

Don’t monkey with the works of your set if
somet In" :oos wrong. Take it to an ex-
pert radio-

Don’t keep on .changing connections if signals

have been beard at their best. Legve well
enough alone.

$135.00 Grebe C. R. 9—1(50 to 3000 meters $89.00
132.00 Westinghouse R. C................ 87.00

Pmrn R. A.10................
112.00 De Forest M. R. 6..............

25.00 Federal J.
g_lnnn .........................
$5.00 Tuska

®ec e sen s et oacn

-------------------------

“s;l"onAEefd& B BATTERIES ki R B,
__________ 11.580 -Hour Exide ........... . ctopraph .............. 15.75%
g::::::. 'l'““'.(? ,,,,,,,,,, $ 6.25 120-Hour Westinghouse... 19.00 utovoix ................. 12.50
Helzer Cabet............. 5.80 Waestinghoute Stoage B.. 3.75 Waestern Eleetrie ......... 112.50
Murdosk 3000 ehm....... 4.50 22 . France Variable.. (.75 | Baldwin Clacephene ..... 16.25
Murdeek 3000 ohm, single. 2.00 | 43 V. Francs Variable.... 3.30 VARIOMETERS
Murdeesk 2000 ohm........ 3.50 22'% Burges Var.......... 25 | pathe ................ .. $3.50
Murdook 2000 ohm, single. 1.50 | 80-Heur Wastinghouse.... 14.00 | pp g "0ccccntc-ccoeee 5.25
Brandes ................. 6.00 BATTERY CHARGERS Baldwin ................. 3.69
Federal 2200 ohm........ 4.95 Homechargers ............. $13.50 | Atwater-Keat ............ 6.40
Foedoral 3000 obm........ 7.50 Westingheuse ........... , 14.40 TRANSFORMERS
Western Eloetris.......... 7.50 .| Westingheuse (largej...... 22.00 | jofforson $3.00
Fremeh Brumett, 4000 ohm. 7.75 RHEOSTATS 240 | U- V. 7020000000 Yeeo
VARIABLE CONDENSERS Romoter ¥, oo riesrres 3340 e g g o e e e
23."“. V“'.r, MR | enexsyemeRe ‘5.25 Btal' ..................... 060 Fodon' ............... 5.25
43-Plate Versniler.......... 5.75 Cutler Hammer .......... 80 | paragen i 4.00
.001 Balaneed Do Forest.. 4.75 Murdoek ................. 75 Meyers Coif .. .. . "' 3'00
za.Pht., moulded onds. ... 1.25 PWOII ................. 1.20 De Forest .:..’:': 3'00
23-Plate, plain........... 1.00 K'“"Foi’s’ﬁﬁiﬁéifﬁé Marle ................0°0 300
VARIOCOUPLERS Radlo Corp. ......... Thordarsen .............. 2.50
at ............ 6. LOUD SPEAKERS Radw Service ...... """ 4.7
Emes ................... 4.75 Magnavox ............... $32.50 Baldwin ................. 2.25%
Tesea .............o...... 3.50 Federai Horm ........... 9.00 Aeme ................... 4.00
Priess Goed for Decomber, 1922. Orders Must include Postage and Money Order.

577 MYRTLE AVE.

RADIO UP TO A STANDARD

BUT DOWN TO A PRICE

$40.00 Tum? Detocter Set............... $20.00
36.00 De Ferest Detector Set, eomplet®

. with tubes and battery........... 25.00
335.00 De Feorest 2-Stage Amplifier...... 18.00
123.00 General Elestric 2-Stage Amplifier. 90.00

REPRESENTATIVES WANTED!

RADIO WORLD waats young hustling subscription representatives ia ov
wout the country. Sea
RADIO WORLD, 1493 Broadway, New York Gity

.jectery and big business comcern ths
pacticulars.

uldmahﬁ

d ws youww mame

RADIO BOOKS
XMAS

The Most Acceptable Gift
Prices to Suit All

“Design and Data For Radlo Transmitters and
Recelvers”—Paper cover

‘“Radlio Hook-ups’’—Same type cover aa above.
Never sold less than 75c. Sale price...... 85¢

“Radlo For Everybody'’—The famoua book.
Heavy cloth bound. Sale price........ $1.00

‘“Radio Phone Recelvers’”’—A practical book for
everybody. Cloth bound. B8ale price....$1.00

‘“‘Radio Experimenter’s Handbook”—A book to
answer the practical pnoblems of beginners
of Radio Experimental Work. Heavy cloth
bound., Sale Price........cceeeveceences .. 90¢

“Practical Wireless Telegraphy’’—Heavy cloth
bound. S}Ie price

‘“How to Conduct a Radio Club”—Plenty of de-

sired information. 8Sale price............ 88¢
‘Practical Wireless Rtations’’—This tells you
how and why. 8ale price................55¢
“A Complete Wireless Course’’—Heavy cloth
bound. 8ale price.........cccviirerennnen 90¢
“How to Make Wireless Receiving Apparatus”—
Paper cover. Sale pPrice...........ceeuuu. 28¢

“Wireless Construction and Instaliation For
Beginners”—Paper cover. Sale price....28¢

“Experimental Wireless Construction”—Paper
cover, 8Sale Price ......c.cceveveenn. ... 28c

‘“Complete Radio Recelver’—How to make your
own. Paper cover. S8ale price..........20e

« “Armstrong’s Super-Regenerative Circuit’t—A

book complete in its line. Sale price....70¢c
DIAGRAMS

Detector and Two Stage—Complete with in-

structions. Bale price ..............0.... 38e¢

Short-Wave Regenerative Recelver—Wonderful

opportunities with this circuit. Sale price—
38¢ .

Armstrong BSuper-Regenerative—With full in-
structions. S8ale price................0... 35¢c
BLUE PRINTS .

Armstrong Super-Regenerative Hook-up—With
list of material needed. S8ale price...... 28c

We have any and all the PARTS to make the
best apparatus at a very low price, and invite
your Inquiries and trade. The books listed as
paper covered or the diagrams will be given
FREE with purchases of parts for any set.

We have in stock the new Spider Web In-
ductance for Rheinharts Tumer—A wonderful

new idea, sure to prove satisfactory, full In-
structions ...

Tubular Glass Grid Leak Resistances at the
special low price of 38c; elsewhere 7§c.

/

DUO LATERAL COILS

DL-35, 35 and 60..85¢ | DL-1250

DL-75, 100 & 200. .50¢c DL-15600 ......... $1.48
DL-260

Jones Licensed Regenerative Receiver....$58.00
Detector and two stage amplification in-
cluded with above outfit. Bulbs and batteries

extra. This set has a wave length range of
150-2500 metres.

" All sales prices in November issues

RaAp1o WorLD are good until Xmas. Postage
must be included with order. Checks must
mclude 10c exchange and please have them
certified. All goods are shipped P. P. in-

sured.

RADIO DISTRIBUTING &
AUTO SUPPLY COMPANY

64 West 66th Street, New York City
Phone Columbus 8584
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The HOMCHARGER

AUTO or "RADIO
BATTERY

for & Niskel. Pries, $18.50
Send for FREE Bulletin
DEALERS—WRITE NOW!

! 5 “ Th
ey 4 Automatic Electrical

Devices Co.
West Third 8t., Cls., 0.

TOBACCO HABIT
BANISHED

QUICK, SURE, LASTING RESULTS

Tobacco Redesmer banishes the habit com-
pletely, almost before you know it. A beolutel
scientific, thoroughly reliable treatment.
matter how long the habit, or in what form used,
you will have no craving for tobacco after you
take this pleasant, inexpensive treatment. Th
we positively guarantee. Your money returned
without argument or gquestion if | \ ed

Write for free explanatory booklet and proof of
what Tobacco Redeemer has done for men addicted
to the tobacco habit. Send post card or letter today.

Sowell Pharmesel Co., Dept. 971 , St. Louis, Mo.

— .

Those Brokem aad
Buraned-Out

Vacuum

Tubes
Can Be

Bepkai;_d

and Guarantesd Tes!

I? your dealer does net kpew,
send direst te Oa.

Harvard Radio
Laboratories

168 High Strest
BOSTON, MASS.
Tubes returned P.P., C.0.D.
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GITHENS TRUTONE RADIO
HORN—LOUD SPEAKER

First one to sell
on ten day trial

Money back
Guarantee

Retail Price
$21.00

Includes

Loud Speaker

Trutone has been pronounced the best on the market
by experts. 1t has a clear, true tone. Every radio
fan should try Trutone and compare it with others.

If YOU don’t find Trutone the best, your money will
be refunded. It is sold on a ten-day tria! money-back
guarantee. If not carried by your dealer write us. |

Distributors and Dealers, write!

AUTO PARTS MFG. CO.

1815 Trombly Ave., Detroit, Mich.

"N

That Armstrong Circuit

So much interest has been dil%l;(ed in the
special article, “TESTED INVENTION OF

AJOR 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 for those
who were not able to get this issue when pub.
lished. Copies will be sent, postpaid, on receipt
of 15c, or send in your subscription, $6.00, for one
year (52 issues), $3.00 six months, or $1.50 three
months, and subscription will be starte _with the
issue containing the article about Major Arm-
strong’s Amplifier.—RADIO WORLD, 493 Broad-

way.

Talk by Radio from Coal-
Mine Depths

British Colliery Tests Prove Succonful‘

and Valuable Data Are Obtained

NTERESTING results were obtained

by experimenters at the Baggeridge
Colliery in Birmingham, England, a few
days ago, says “Wireless World.” Ef-
forts were made to transmit messages
from a depth of 700 yards to the surface.
A three-tube set was used. The aerial
was erected by slinging a wire from a
steel hoisting gear 100 feet high to a
girder of a railway bridge.

The ground wire was clamped to the
lower part of a railroad rail. At first the
transmitter and its aerial were installed
in the steel cage, but considerable screen-
in%‘ effect was experienced. _

ests were made at various distances
down the shaft, and reception was found
to be clearer when transmission was.nade
at the lower points. This was thought
to be due to presence of structural steel-
work, which might have caused screen-
ing higher up.

Another experiment was made by tak-
ing the transmitter along the workings
and groundings were effected by bring-
ing a length of cable along the floor. The
aerial was slung between pit props. Sig-
nals were clearly received at the pit
mouth, although, owing to limited power
of the transmitter, telephony was weak.
It was suggested that the carbon in sus-
pension in the air was having an absorb-
ing effect on the signals.

Likes Mr. Miller’s Set

Result of Trying Out Hook-Up in Radio
World, No. 30, dated October 21

DITOR, Rapro WorLp :—We have been

trying- out Mr. Miller’s H-C hook-up
the last few nights and using a U-V-200,
but only have been able to get, in less
than an hour’s time, 2X1, WGY, WSB,
and WDAP.

We find, however, that the tuning is
extremely sharp and can be materiaily
helped by using an .0008 variable with
vernier and a vernier rheostat.

Last night (November 17), we tried out
with two stages of amplification and a
Western Electric power-amplifier with
horn, with excellent results,

Jt’s just about the simplest hook-up we
have tried and, while critical, anyone
should be able to work it.

In receiving code, however, we do not
seem to get the proper increase of signal
from amplification when using large coils
for high-wave length.

We regard this hook-up as a good win-
ter-time one; that is, for good radio
weather, but doubt if it would be as sat-
isfactory in summer time or poor radio
weather. This would apply only to long-
distance phone broadcasting. :

It will also be noted that this hook-u
treads on the toes of Major Armstrong.
—Smith Novotoy Electric, Inc.,, Char-
lotte, North Carolina.

Air Service Radio School

A NEW Army radio school for train-
ing Air Service radio operators and
electricians has been established at Cha-
nute Field, Illinois. The school was re-
cently removed from Post Field, Okla-
homa, and new classes for radio instruc-
tion dre being formed. Enlistments for
training in radio for the Army Air Ser-
vice are now being accepted at Chanute

Ficld, where a six months’ course will’

soon be started.

YOUR NEWSDEALER

will 10 WORLD to your home. In order to be sure of gett RADIO WORLD regularly,
an: a single issue, we suggest that you either subscribe direct or through your news-
d (52 issues), $3.00 six months, and $1.50 three months. Or instruct your newsdealer

)RLD regularly to your home each week. Dealers will take standing orders and
.er whenever requested. Radio World, 1493 Broadway, New York.

IS YOUR TELEPHONE
HEAD SET WEAK?
Let meremagnet- $1‘50

ize it. Guaranteed,
Per Set

in one day good as
new.

1 rewind for higher chmage. All
radio telephone repairing at mod-
erate prices. Mail orders attended
to. Dealers write.

ROYS, 101 West 42nd St, N. Y.

To the Man with an ldea

I offer a comprehensive, experi-
enced, elﬂ'i'cﬂient service .l:td &
prompt, le progection, &
development of hl" proposition.

Send sketch or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly
furnished without charge.

My experience and famliliarity with

various arts frequently ena me
to accurately advise clients as ¢o
probable patentability before they

£O to any expense.
Besklet of valuadle infermatien, and ferm

for properly disslesing yeur idea, free e
request. te teday.

RICHARD B.OWEN, Patent Lawyer
32 Owen Bwilding, Washingten, D. O.

2276-P Weslwerth Bidg.. New York Oty

e tottews:

COMPLETE REQENERATIVE
VAGUUM TURE

Bakelite—Y~3x12 $1.00 $2.40
Cabinet of 3-ply weed to ¢ « 1.860 2.50
m '“-Oooo'-‘idlcﬁa .’. ‘.‘.

Baoh 16........c000000000000000 40 A8
Jour ewiteh steps with mas. Nash o4 "
binding pests. Niekel plated 24 48
Two switeh levers @ 808¢.......... B0 90
rheostat, grade. .08 6.10
1 varlo loe. Feurtesn taps.... 2.28 4.00
1 23 plats variable esndenser..... 198 .80
1 tube socket—Msulded........... A
1 grid eondenser and leak......... N ; 28
| ODAenser. .. ..cccc00v0nne A0 i |
1 tube sosket suppert............. - -28
13 fest apeghbetd tubing @ 4de..... A8 M4
15 fest tinned eopper eonnesting
0 T e e —— 80 A

Blueprints showing detalls to as-
semble ............ .0 00000000 .18 .26

list are—
Detector tubss——Cunningham—N
”Mlt ooooooooooooooooooooooo "0.. ‘....
Morw—Aod‘lo frequency..... f:: “:
veney..... -
Double slide tuner—knocked
CO‘l "m .............. EN NN K] ’O.'
mphn-—tnut‘l down.
........................ 3.78
Loose osupler—assembied......... 7.80 12,50
Variometer—Hardwood stators 4%~
Assombled ............c.c0000. 2.28 4.00
Frost Fone—3000 obhms........... 3.98 5.00
x.lmb"o' m. ............ ."‘ .z.o.
Western Kleetrie 2200 ohms...... 0.28 12.00
Blueprints- giving detail of 3 step
amplifier ...........c000e000e0e A0 28
Two step amplifier~—knocked down
Panel drilled ................. 1288 23.58
Two step amplifier assembled. In
eabinet .........c. e enns 18.08 35.08
Vacuum tube set in eabinet -7~x
137, Wired .......co000000ae 17.65 35.88

Sead for list or wder 4
Geods soid wb?o‘c?h reture l:u Hiry o.r..:x':
YOU MUST BE PLEASED.

Radio Parts Manufacturing Co.

15 Park Place West Detroit, Mich.

eshangs.

Subscribe for RADIO WORLD. $6.00 a

year, $3.00 six months, $1.50 three months..
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How the New Langmuir Tubes Will Send
the Human Voice in Both Directions

S ENDING radio messages across the
ocecan by means of the tubes pre-
sented a contrast of apparatus. The Alex-
anderson alternators almost fill the center
of the Rocky Point, Long Island, plant,
whereas the tubes to be used, invented by
Dr. Irving Langmuir, of the General Elec-

RADIO WORLD

Across the Atlantic

be almost indistinguishable until it was
pointed out to the receiver. The switch
from alternators to tubes was made with-
out notifying the senders or receivers
at 64 Broad Street, and although the man
receiving messages from abroad sits on
the other side of a table from the man
sending, the receiver did not notice the

change in the New York plant signals.

R-C CABINETS

Maboganette Phessgraph Quality Fialsh. Ne Drifl-
ing of panels for attashing required. WNHisged .

RETAIL PRICES

=6 ...... $2.50 TIx14 ...... $3.00
=10 ..... $2.78 Ix18 ...... $3.50
Tx21 ...... $4.00

If your doalor cannet supply you, erder direst

THE R-C MILLS

Exosutive Offless, 30 K. 23d 8L, New York, N. Y.
(Msotion RADIO WORLD)

tric Company, Schenectady, New York,
could be put in a suit case.

This does not mean that the alternators
will be immediately superseded, because
the tubes’ superiority has not yet been
sufficiently demonstrated to permit the
scrapping of the larger machines, although twics their pries.
the eventual adoption of the tubes is con- o B A L s
sidered inevitable. Their value, says “The Grvat
Times,” New York, will be even greater
to wireless telephone development, than
to telegraph efficiency, as thcy were
evolved by application of the same prin-
ciple that has made the audion tube the
most important achievement of those
working on the wireless telephone.

The human voice already has been car-
ried across the Atlantic by wireless, but
only in one direction. By means of these
electron tubes it is expected that the
voice may be sent both ways without
difhiculty, so that extended conversations
may be carried on. This is not exactly
the same as two voices talking at once,
as wireless communication is made at the

A\ BETTER LOUD SPEAKERS

L
‘\‘ AT HALF THE UsUAL PRICE
Tease waaa REAL CABINET TYPE—aet just an enclesed bern.
Weo mako a complete lino——ef the highest

Powerful—Beantifal—TONE INCOMPARABLE
siass construction threugheut, with
fiae hand-rubbed falshes.. All SPIROLAS are soid wnder abesiute e
guarantes to cqual in velume and far swrpase o beaxty and Seee aay at

with buift-in wait sad cerd ready to attash is
(Medel CO) or mahogany (CM), breazed $12 50

SPIROLA DUPLEX—fer uwee with a headest. Improved type with separate teme chamber for easd $4 85
phons, oliminating Interferense. Flnish: sak (Medel DO) or mahegany (DM), breazed threat :

Satin blask finish all ever, nlcheled Nittings (DB)

SPIROLA SIMPLEX—fer weo with a Baldwia or other mait. Oak (80). mahegany (SM) aad blask (838)
finishes, same priess as SPIROLA DUPLEX.

At denlers or pestpaid, earefully pasked (O. 0. D. If preferved).

SPIROLAS for CHRISTMAS! Nething adds 90 mush to & twe-stage sst as & high-grade lond wwmber. If
preferred we will send direst, iIn Miliday pasking, sarefully fellewing your lastrustiess.

DEALERS! Weo ean 01l beliday rush erders! o

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

THE ONLY GENUINE AND GUARANTEED

“All Wave

TRADE MARK
(FLAT AND BANK WOULND) Wave Length, 130 te 3,000 jncicrs

speed of light and a word would reach ERmimates | o, ot oe s unit the - fonsiloos 6
Paris from New York so quickly that LI layloss \SHbined. ek Ti)
there would be no interference with the For the D e D e e e maind

attained by the expert in buikfing the simplest, most compact and most
radio receiving set powsible.

“ M_l‘oc the higher wave lengths that have been and will be
allotled to bLroadeasting stauons because of thelr ever-
increasing number. BUILD s set that eannot become obwolete. &

Unusual Resaits Attaia Individual users of the ‘Al Wave’ Couy)

y writien us that in New J they have
in as far west as the University of Wisconsin and Chicago, reas iR X
Canada, It is nothing unusual o bring In Schenectady, Detrolt, Chicago, Pit
Noewark and the Arlingion time signala direct, and ia Moblle, Ala., Newark
is bruought in dally.

d the ""All Wave’’ Coupler, which ls guarant
h. .' l-iu“_n money back :;.openu as advertised. Look
trademaasr, ‘‘All Wave,”” on the rotor, 2ieo the sizx efficieat hook-ups In !
9 0 Six efficient Hoek-ups semt upem receipt of 1ix
® stampes or Free with each *“Al] Wawe'' Coupler
GULARANTEED WITH AN ABSOLULTE MONEY-BACK GUAR\NTE

Capitol Plhonolier Corporation

Give This Set

word coming back.

Plans for the development of the new
electron tube experimental set were com-
pleted in December, 1921, by representa-
tives of the research and engineering de-
partments of the General Electric Com-
pany and the Radio Corporation, and the
manufacturing of this highly delicate and
specialized set was immediately started in
Schenectady, New York. So fast did the
work - progress that in May of this year
the temporary installation of the set was
started at Radio Central, the Rocky Point
station, and when Marconi visited the
station in July preliminary tests were in

rogress under the direction of W. R. C

aker of the General Electric and C. W.
Hansell of the Radio Corporation.

The set at present consists of three fifty-
kilowatt, 15,000-volt, water-cooled, metal
vacuum tubes, known in the engineering
world as kenetrons, and used as recti-
fiers; and six 15,000-volt, twenty-kilowatt,
water-cooled metal pliotrons, used as
high-frequency converters. For the ex-
periment with the tube set one of the new
mile-and-a-half-long antennae, suspended
from six towers, 420 feet high, was used,
and the tube set succeeded in developing
and sustaining in the antenna a current of
the strength of 350 amperes. About 600
amperes has been used with the Alexan-
derson alternators, but it has been found
that with the development of wireless ap-
paratus a lower amperage may be used.

The most interesting feature about the
experiment to the engineers conductirg it
was that the receivers and senders did not
know that the change from alternators to
tubes had taken place. There is little dif-
ference in the tone, the tube tone having
a sort of companion wave sound, a kind of
wireless echo, which, however, proved to

88 Lafayetite Street
Now Yoerk Cly

f Chrias

—————

With 2-Stage Amplifier

$54
A Real Tube Set For the Price of a Good Crystal Set

A high-grade tube sect that costs less than price of parts used. L
tuning through double circuit and Litz-wound rotor. P ¢d. Super-sharp

All the fun of assembling—but correct assembling made absolutely certain
and simple by means of concise and easily understood instructions.

The set is supplied with the 7-inch x 18-inch hard rubber panel, drilled and
engraved and fastened to the handsome mahogany-finished cabinct; all parts
are packed in the cabinet and include all connecting wires cut, bent, and turned
ready for soldering; instructions for assembling are supplied. Securcly packed
in shipping carton.

A sct that gets the highest results at the lowest price.

If your dealer caw’t supply vou, send check or money order.

Dealers write now for special prices on immediate Christmas deliveries.

RADIO COURSES, INC. (Dept. RW3), 552 Seventh Ave., New York

The Assembly

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
mailed you as soon as possible after re-
ceipt of order.
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DO YOU WANT TO BUY, SELL OR EXCHANGE 'RADIO OR OTHER GOODS?

RADIO WORLD'S QUICK.

This department is intended for
merchandising in the radio field. Readers of

RADIO WORLD

DEPARTMENT AT S A WORD

TRY THIS

ACTION CLASSIFIED ADS

on short annoumcements covering the buying, selling, exchanging yenavel
10 WORLD will ind that it pays to read these columns every wesk. Advertisers rd

will get & ten-dayp

service here—that is, copy received for this department will appear in RADIO WORLD on the news-stands ten days after copy reaches ws.
The rate for this RADIO WORLD CK-ACTION CLASSIFIED AD,. DEPT. is Sc. per word

discoumt for 4 comsecutive insertions,

for 13 consecutive insertions (3 mom ths).

(minimum of m including address
Changes will be made in standing advs., if copy Is

ot this office ten days before publication, RADIO WORLD CO., 1488 Broadway, N. Y. C. (Pbone, Bryant ¢798.)

AT LAST! Your chance to learn to ﬁ{ and
et into aviation. Write to Varney Aircraft Co.,
eoria, Ill.,, for particulars of this great oppor-

tunity. °

RADIO FANS: Have you read of the won-
derful new all-wave Radio Freq}\‘xenﬁv Amplifier
invented by Doctor Miller of the Naval dio
Research Laboratory, Bureau of Standards, Wash-
ington, We manufacture this device
under license. May be added to your present
set, giving wonderful results on distant stations,
or may be made up into loop receiver sets with
extreme range and beautifully clear reception,
for home or automobile use. Besides being the
best amplifier on the market, the Miller covers
all waves at equal efficiency. Price, $6.50 per
unit. Details free. Coast Radio, Inc., El Monte,
Los Angeles, Calif. ,

WE PASS samples or circulars, lc. each, to
houses direct. Lady Canvassers. We mail your
circulars, 25c. a hundred. Guaranteed names
of our mail order customers. 75,000 up-to-date
lists, $2.00 thousand; 7,000, $10.00. C. H. Davis &
Son News Agency and Mail Order Distributors,
614 W. Jefferson, Greenfield, Ohio.

EISEN Supersensitive tested Crystal. No
buzzer test necessary. . If not satisfactory, return
crystal and money will be refunded with mailing
charges. Mounted, 50c.; unmounted, 45c. Special
Prices to dealers. Wm. Hafner, %26 New St.,
Camden, New Jersey. ‘

“MUSIC composed” to words. Bauer Bros.
(formerly of Sousa’s Band), Oshkosh, Wis.

MILLER AUDIO_ FREQUENCY transformer
eliminates howling. Entirely satisfactory on three

stages. Price $5.00 postpaid anywhere in U. S.
‘ 10 SALES CO., Box 1144, Bethlehem, Pa.

RADIO MAN with two years’ experience de-
sires position. Herbert Listerville, New Bruns-
wick, Canada.

MAKE LONG RANGE INDOOR AERIAL
Instructions with small working model, fift
cents. RADIO SPECIALTIES CO., Box 34, Med’:
ford Hillside, Mass.

HAVE YOU SEEN IT? My unusual, fully il-
lustrated radio catalog is complete. Saves you
money. N. E. Ristey, Spring Grove, Minn.

' THREE STAGE AMPLIFIER — Mounted in
Zrig‘som: Cab(i)get. v‘I,n. A-lf condition. Big BAR-
a .00. rite for particulars. Earl
Wright, Cof:OCamp, Mo. particulars i

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

SALESMEN that have been or are calling oo
electric or radio trade, see Mr. Rice, 6311 N. rk
St., Chicago.

EXCHANGE letters with new f{riends every-
where. Pleasant pastime. Information for stamp.
Smith, Box 3125-M, Portland. Ore.

ISSUES OF RADIO WORLD from April 1 to
Oct. 7 (7 numbers) for 15c a copy, or the whole
lot for $3.15. Or send us $6.00 for one a,earninsl

start with the first number. RADIO WO
1493 Broadway, New York,

EDISON B. BATTERY UNITS—One positive
and one negative plate for 10c. 18 sets will make
a 24-volt battery. Wilkinsburg Wireless Shop,
711 Penn Avenue, Wilkinsburg, Pa.

BOOST RADIO. Wear a pin or button. It
shows you are progressive. Designs and esti.
mates furnished by official club jewelers. The
Rankin Co., Radio Dept., 1118-20 Chestnut St.,
Philadelphia, Pa.

HELP WANTED-MALE

EARN $110 te $250 Monthly, expenses paid, as
Railway Traffic Inspector. Position guaran
after 3 monthe’ spare time study or money re-
funded. Excellent opportunities, Write for
Free Booklet G-151. tand. Business Training
Inst., Buffalo, N. Y.

DIALS, 3-inch, genuine hard rubber, raised or
depressed scale, white or gilt lettering. Drilled
for 14 and 3§ inch shafts. 60c. each. 3 for $1.50,
postpaid. No stamps. RADIO SALES CO., Box
1144, Bethlehem, Pa.

PARAGON, RA-10 receiving set for sale with
three steps of amplification, in a neat cabinet;
three power tubes, three amplifying tubes, six
volt Everready storage battery, four 2214 Bur-
gess B batteries, brand new 3000-ohm phones,
three dollar lightning switch, microphoae and a
complete charging outfit. Will sacrifice at $300.
Write Edward Hoffman, 1719 E, Washington, Ft.
Wayne, Indiana.

Manufacturers of Rogers Radio Receivers amd
Rogers Receiving Radiometers. Rogers Radio
Company. 5133 Woodworth Street, Pittsburgh, Pa.

YOUR HOROSCOPE, business, changes, social,
matrimonial prospects. Send birthdate and Tea
Cents (stamps) for remarkable test reading.
ZANYA, 202-]J, West 105th St., N. Y.

NEWS AND GOSSIP OF THE STAGE—3ead
10c. for specimen y of NEW YORK ST
the great illustrated theatrical veekla g.

ear, $2.00 six months, $1.00 three mont ow

ork Star Co., 1493 ﬂmdvny. N. Y.
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