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“ASK ANYONE WHO HAS USED IT”

SAID DENVER COL., TO VALLEY STREAM, L. L:

Oae of our most enthusiastic customers communicates by wireless from his home in
Denver to a friend on Long Island. He uses a Brandes Headset—after exhaustive
tests and comparisons.  (Nume on request)

BRANDES
WIRELESS
HEADSET

CLEAR TONE
LIGHT WEIGHT
DEPENDABLE SERVICE

“Superior’’ Ser—2000 obms, $7.

Score 100% efticiency in actual use. Sharp, Unblurred, Leadable Signals assured by

“BRANDES MATCHED TONE”—

Exactly matching the tone of both receivers in each set and thus eliminating all confusion due to unmatched harmonics.

T R l A L Buy a Brandes Superior Headset and use it critically for ten days. Then, if it doesi’t come up to our claimns
or your expectations, return it and your money will be cheerfully refunded.  Test it—compure it with others-
for sensitiveness, clearness, distance. Proze for vourself the fine quality, the “matched tone.” The tuwo dia
O F F E R thragms, toncd eractly alike, strengthen the sianals and prevent blurring.  Used by many U. §. Gevernment
experts, and cxperts abroad; by collcges end techuicel schools; and by profrssionals aud amateurs everywhere.
SEND 4c FOR CATALOGUE "G"

C. BRANDES, Inc., Room 823 32 Union Square, New York, U. S. A.

WIRELESS RECEIVER SPECIALISTS

PlCl'U R below shows

DE FOREST
R T Unit Receiving Set

ing Net consisting of a

Tuner with wave lengh Gives  You Better Apparatus at Low  Cost -

range of 130 t0 235.000 )
meters: a erystal and an I'he DE FFOREST Unit Receiving Set offers the only practical
aundion detector, and a4 system of securing aceurately designed. highly efficient receiving
one-step amplifier. Thi<apparatus without paving for expensive factory assembly and costly
Set is the most complete  calyinets,  You buy the individual units and assemble them yourself,
N S iy Y o .
md - efficient receving g becoming more expert.
apparatus ever put out - . 5 - o X . ey . .
i = e You can stavt with a few, mexpeusive Units which will give vou
i« considerably less than < Receiving Set of an etheient bat simple type, and then build up,
that. e entire set of hways Atting new Units into the systent as additions to the old.  No
Units <hown below 1otal- 1unkig or old apparatus: just add to them to increase yvour selectivity
ing only S8133.57 and circuit efficiencey as new developments come ouf.
If vou are thinking o!f taking up wireless work, find om about the
DE FOREST Unit Receiving Set before yvou get vour apparatus. It will
give von the most highly developed Radio instruments obtainable.  And if
vou are an Amateur, Student or Experimenter. this Unit Set holds even
wreater possibilities for vou heeause fir using your own ingenuity in assem-
hling the Units vou will greatly broaden vopr Radio knowledge.
SEND FOR THE DE FOREST CATALOGUE R. A
GIVING COMPLETE DESCRIPTIONS
a0k of Nadie Mpparatus which illuxtieates and describes many other
meresthng features,

Sent postpard for 10 cents.

De Forest Radio Telephone and Telegraph Co.

Inventors and Manutacturers of Amatenr and Commercinl
Radio Apparatus
1415 SEDGWICK AVENUE, NEW YORK CITY

)’ou—benl'jl'- by mentioning the “leadio Am itenr News" achen arviting te advertizers,

www americanradiohistorv. com
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AMPLIFY % RADIO SIGNALS

NE of tlre greatest drawbacks sinc

of wireless telegraphy is the receiving of weak
Many devices were
proposed to improve this condition, but without suc-

signals at the receiving station.

cess, on account of the mechanical diffi
tered in these ampli-
fying devices.
However, this was
recently solved by the
introduction of an ex-
ceedingly sensitive mi-
crophone transmitter,
which is known to de-

e the invention

culties encoun-

TRANSMITTER herewith shown is two and three-
eighths inches in diameter, five- -eighths of an inch thick
and weighs less than three ounces. It is the most sensi-
tive sound detecting device ever brought before the
public.

The manner in
which the amplifying
process is attained is
by attaching with tape
the DETECTA-
GRAPH - TRANS-
MITTER to the reg-
ular wireless receiver

tect sound waves with
great accuracy and
magnify them through
an intermediate tele-
phone circuit.

By the employment
of the new DETECTAGRAPH-TRANS-
MITTER, the amateur can amplify the
radio signals to such an intensity that he
can hear the signals about his station with-
out the need of the telephone head set.

By the addition of a loud talking tele-
phone lhe is able to hear the messages many
feet away from the instrument. He is also
able to demonstrate the operation of his
wireless apparatus to his friends.

as indicated in the
diagram.

Other Uses

Not only is this in-
strument  applicable
for amplifying radio signals, but it can be
used with equal satisfaction for magnifying
other sounds. Phonograph music can be
transmitted from one place to
another by means of this in-
strument, and those who are af
flicted with deafness will fina
enormous benefit by using this
transmitter.

It is the greatest device for build-

Practical Instruments for Commercial
and Scientific Purposes.

Our Super-Sensitive

Detectagraph Trans- . .
3 , itter. ~ Price, $8.00 ing your own loud talking tele-
The super-sensitive DETECTAGRAPH- e Comrl;f:te phone, detectagraph and other de-

ices. Adjusted

Z;”- J‘z;,)oer ‘;m.r/?/'yj 1/01;d ;a//rmg Ca.n be Model “B» Ht:{n ;vith
icrophone Iransmiller e/ephone TLoud Talking Recelver,
J 4 & Afzs used for Neo.20. Cord Plugs and
—====%| any pur- Desk Stand Basa
p 0 s e DPrice $15.00 Complete.
where a Adjusted
re Nead sel, el o i Model “cC»
b { A Hormn, with
K] tive .dc" Toud Talking
tecting Wall Receiver
instru- No. 20. DPrice
3 .
) Y ment is l 5 00
Our Special No. 25 De/ec/0f 00/-54’/7;///;/9 1000 0N required. i

Radio TelephHone Recewer

DETECTAGRAPHS |

FOR THE EXPERIMENTER FOR DETECTIVES
FOR THE DEAF

Loud Talking Receiver

Complete
Price, $4.50 Complete

DETECTAGRAPH

This detecting instrument of marvelous sen-
sitivity can be used for detecting secret con-
versations,  Outfit consists of Sensitive
Transmitter, 25-it. Black Cord, 00
Receiver, Headband, Case and $18.—
Complete

Super Sensitive No. 40
Recelvers to be used in
connection with Detect-
agraph Transmitters.

$10.2

’_—-Il.

Battery.

DETECTAGRAPH JUNIOR DEAF-PHONE 4 B

The outfit consists of a Super-Sensitive 4 Boissonnault
Transmitter, with a cord connector; Super- Detactufruph Rheostat, V4 (s:f , 25 ‘(’:h(l:xrch
Sensitive Ear Piece with small black cord; eapecially made for am- V4

plifying circuits.

$2 00

Black Single Headband; Black' Case and two
small Batteries. Transmxtter 234 inches in

diameter, 3§ of an inch thick. $18 00

and  weighs less than three

As per your ad in
/ Radio  Amateur News.

please send me free cir
Or write for ,

Complete

Order direct from ad. culars and full particulars

free descriptive circular.  For vour about your Detectagraph De
OUNaEs; Complute convenience use the coupon. / vices.
G. BOISSONNAULT COMPANY O e
¢ ¢ sbprESS

25 CHURCH STREET NEW YORK CITY

Makers of Super-Sensitive Microphone Dovices

// cry
/srave

Radio Amateur News™ when writing to advertisers

You benefit by mentioning the
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AUDIO FREQUENCY TRANSFORMER

TYPE P

PRICE §7.00
Postpaid

IMMEDIATE
DELIVERY

Standard Vacuum
Tubes $7.00 each.

Due to its operation on the principle of voltage ampliﬂcation
through resonance this transformer provides a maximum of iow
frequency amplification and is superior to all others.

Permits reliable daylight reception from European stations.
Establishes new amateur long distance records.

Renders remarkable amplification of all signals.

May be used with the Marconi and all standard tubes.

VACUUM TUBE SOCKET

TYPE TRIODE F

Price $1.25 Postpaid

The base of this socket is bakelite dilecto and will not crack
and break like the moulded materia) of the usual socket. Contact
springs are stamped with identifying letters. Base is provided
with tgl'u-ee rubber feet and four countersunk holes for panel
mounting.

We also manufacture:

Eaton Oscillators Two Step Amplifiers
Grid Leaks Damped and Undamped Receivers
FARADON MICA TRANSMITTING CONDENSERS
Standard and Special Radio Equipment of every description.

WIRELESS SPECIALTY APPARATUS Co.,

ENGINEERS, DESIGNERS, MANUFACTURERS
BOSTON, MASS, U. S. A.

= T

Federal Audio-Frequency Transformers

For Use with Marconi V. T. Class I and II are Pro-
nounced Unexcelled by Experts.

Especially Efficient for

One or Two Stage Am- A
2
pllﬁcatlon — and Regen' E_; Tickler fdem//jped //a ?26 Trans former
erative Circuits— i :" Vf(/aﬂ] Vf[/asJE Vf(/a;JI
Fans E )
All Amateurs, Labora- Z’W 'Z" | fﬁ*
tories, Schools and Ex-
perimenters who wish to
obtain the best results l ‘_,_ L
should have this trans- 2\ ' 1_+.*+‘. ) '“D
£ Mrga/mr — ‘“E'ﬁ .I
ormer. Orid Leak LT ‘ZM(meﬁr/dZm/r
= L, .
PRICE WRIITE FOR P Mf»rym/rs B Batlery, 251 80 vorts
Il $7.10 Each BULLET N NO. 102-W Fig. 3. Regenerative Circuit with Three-Stage Amplifier

FEDERAL TELEPHONE AND TELEGRAPH CoO.
BUFFALO, N. Y.
Distributors for Marconi Vacuum Tubes—Standard Sockets and Leak Resistances

Standard Air Core Audio Transformers—Navy Type “Liberty” Head Telephones.
Famous “Century” High Frequency Buzzers—Anti-Capacity Switches.
Standard Jacks, Plugs and Accessories.

You benetit by mentioning the “Rodio Amatens News” when writing to advertisers,

www americanradiohistorv. com


www.americanradiohistory.com

212 RADIO AMATEUR NEWS Noveribers 1919;

THE HEART OF THE WIRELESS

An Amateur Station
Without a Vacuum Tube
is Years Behind the Times

MARCONI V.T.
$7.2° each

Under agreements recently effected the Marconi V. T. 1s the
only vacuum tube, or audion, which may be sold to amateurs,
laboratories, schools of instruction and experimenters,

The approximate operating life of the MARCONI
V. T. is 1,500 hours.

Fleming Pat. No. 803684
De Forest Pat. Nos. 841387-879532

Class I.—Designed for use as a detector; operates
with plate potential of 20 to 60 volts.

Class Il.—Designed for use as an amplifier; plate
potentials from 60 to 110 volts may be applied.

Tubes in either class may be used for detection or
amplification, but those of Class | are best as detectors,
and Class I tubes are superior as amplifiers.

FH Standardized Socket $1.50 additional

The Marconi Resistance, connected in the circuit
between the grid and the filament of the Marconi V.
T., is made in the following standard sizes:

14 megohm, | megohm, 2 megohms, 4 megohms,
6 megohms.

Resistances of any special fractional values up to 6

Standard Resistance, Complete $1.00 megohms can be supplied.
Send all remittances with order to COMMERCIAL DEPARTMENT

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA = sxoaowax. new vor

Retail Office and Exhibition Rooms—25 Elm St.,, New York
Sole Distributors for De Forest Radio Telephone & Telegraph Co.

BRANCH OFFICES:
Schofieid Bldg., Cl I S F Cal. 301 Commercial Bank Annex, New Orleans, La.
chofie g., Cleveland, Ohio Insurance Exch. Bldg., San Francisco, Ca so1 S?)uth St Pluladclplna 54

American Bldg., Baltimore, Md. 136 Federal St., Boston, Mass,

You benefit by mentioning the ‘Radio Amateur News” wihen writing to advertisers.
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$ briefly announced in our October issue, the ether
is free once more for transmitting to the American
amateur. While the Government has consented
towards the lifting of the ban, it should be under-
stood .by all that this is at best only a transitory stage.
By this we mean that indications point to the fact that it
may not be permanent. There are several bills before
Congress now, all seeking regulations or modifications
of radio, particularly of radio transmission. This, of
course, means radio telegraphy as well as radio telephony.

Amateurs should thoroly understand the fact that they
fhave, so to speak, been put upon probation. If they are
going to annoy Government and commercial stations or
even make themselves felt in such a way that they will
only slightly hinder prevailing Government or commer-
cial traffic, it will cut down our dearly won freedom by
just so much.

There will come a day when amateurs will not need to
bother their heads about Government or commercial sta-
tions, but that day has as yet not arrived. The radio
illenium is still to come. We mean by this, that with
our present form of crude apparatus still in vogue, and
when we are only using quasi makeshifts, we cannot
expect that we can tune our transmitters down to within
the hundredth fraction of a meter. Usually the amateur
wave is so broad that it can be picked up all over the
scale. As long as we persist in sending out such waves
we must expect criticism from the big stations with which
we interfere.

Amateurs should understand once and for all that they
should not use spark coils in connection with the usnal
stationary spark gap. This gives rise to a broad wave
which can never be tuned out because such waves are not
sharp. Hence interference on a large scale.

An improvement is found in our rotary spark gag, and
in our quenched spark gaps, but these are not wholly sat-
isfactory by any means, and at most are still exceedingly
crude. The best of the two gaps is, of course, the
quenched gap, providing it is built correctly. More often,
tiowever, the amateur has neither the knowledge nor the
necessary precision machinery to turn out an accurateiy
built quenched gap.

Most amateurs are greatly in favor of using rotary gaps
at the present time which, however, leave much to be
desired. They are neither efficient nor are they carefully
built to give the results which we are after. For one
thing the present rotary gap is built entirely too heavy
and too clumsy.
1/4 of a.FF P.to run, which not alone.is wasteful in cur-
rent, but wctually does not make for better results. It
should be possible to build very light and small gaps that
can be worked by the smallest battery motor or by an
equally small power. Such gaps can be readily constructed
with ball wearings, and the zinc plugs can be spaced much
closer together than the practice in vogue now. By speed-

We have seen gaps using as high as.

Our Freedom of the Ether

ing up this gap, we should be able to get better results
than with the cumbersome large machines we use now.
Another improvement that occurs to the writer might be
thad by using such a small gap and constructing it in such
a way that two discs studded with zinc plogs could be
run at opposite directions driven with one single motor.
This gives twice the speed and should result in a better
wave. Other experiments along this line that might be
tried are as follows:

By enclosing the rotary gap in a housing,
to pipe it for gas supply, compressed air, etc.
these ideas have been tried out abroad with good resu
and it is up to the amateur to improve upon them. Dur-
ing the war, the Germans used a certain rotary gap run-
ning in a liquid, the nature of which has not been dis-
closed. Very good results were obtained from this spark
gap, and right here is a point worth while working upon.
Much good might result from such experiments.

1t is, of course, true that a rotor running in a liquid
tends to cut down the speed quite 1 good deal, and it takes
also much more power to run sucn a gap. 1f we increase
the over-all efficiency of the gap, however, this should not
cut much figure, at most the power necessary to drive the
rotor in liquid should not be more than 5o to 75 per cent.
over a rotor running in the air under atmospheric pressure.

So far for wireless telegraphy. We now come to wire-
less telephony. Here the case is facilitated a great deal,
and here we need not be concerned so much that we inter-
fere with commercial or Government stations, for the rea-
son that when we use the audion principle of sending out
undamped waves, we immediately use a sharper wave
which makes less trouble, besides it is ppossible with the
audion or oscillion arrangements to tune on a compara-
tively short wave. In other words, here we have not so
much trouble in staying within our 200 meters wave length
than if we were using our rotary or quenched gaps.

It is to be hoped that amateurs will pay earnest atten-
tion to their transmitters during the next few months so
that we will have a clean start. Once we have set our
fiouse in order, it should be easy for us to keep on
improving our stations in such a way that our legislators
in Washington will not even have the slightest pretense
for criticising amateur stations.

At this point, we wish to pay homage to Representa-
tive Greene of Massachusetts, who lias constantly cham-
pioned our cause in Washington. He, more than anyone
else, was the man responsible to have our radio stations
opened October 1st. If it were not for him, the lid night
have been on as yet. Amateurs owe a good deal of thanks
to Representative Greene, who not only has championed
our cause, but who has done so in an energetic as well as
intelligent manner. He is one of the few legislators who
know what radio is and what it means to this country,
and what its great and unlimited possibilities are.

IT. GErRNSBACK.

it is possible
Some of

O
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Audio-Freauency Wireless Telephone
By EDWARD T.JONES.A.M.I.R.E.

R. EARL C. HANSON, an in-
genious inventor, who has
specialized in audio-frequency
currents, is the partv respon-
sponsible for the TPS system

employed thruout the war for tapping the

Mr. Hanson speaking into the transmitter of
bis Audie-Frequeney Wireless ‘Teleplione,

enemy’s lines of communication. This sys-
tem was also installed in and about hos-
pitals; music and phonograph renditions
were furnished the wounded inmates. In
the photograph is shown a wounded sol-
dier listening to the music produced by a
centrally located phonograph, wh.ch of
course, furnishes the same music to the
numerous buildings located on the hospital
reservation.

those listening in, or lectures or speeches
delivered by simply throwing a switch and
the speaker talking directly into the trans-
mitter furnished with the switchboard. A
close-up view of the switchboard is shown
below. One very interesting feature of
this particular apparatus is the method em-
ployed to transmit the sounds reproduced
from the records by the Aeolian-Vocalion,
and which is shown in one of the photo-
graphs. Three transmitters are mounted
on the reproducer of the phonograph so
that each transmitter picks up and sends
out faithfully the reproductions from the
records. Each transmitter is connected to
a separate primary winding of a special
audio frequency transformer; the second-
ary leads go to the antenna and ground
proper, respectively. A diagram of the
connections employed is shown in Fig. 1.
One remarkable feature of this system is
the fact that the party receiving the music
or other renditions from the phonograph
can vary the intensity and pitch of the in-
coming sounds to suit his taste. This is
done by varying the pressure of th: hand
on the insulated cylindrical metal piece fur-
nished for that purpose. This is shown in
Fig. 2. where one connection is made from
the metal cylinder to the bed, while the
body of the operator is employed as the
remaining portion of the circuit, being
electro-statically connected to the bed
thru the thin layer of insulation on the
metal cylinder held in the hand. From
the foregoing it can be readily seen that
increasing or decreasing the pressure up-
on the cylinder changes the capacity cf
coupling between the body and the bed,
and the resultant sounds produced in the
receiver vary accordingly. Besides. as the
inventor points out, this adds materially to
the pleasure derived from the instrument,
as it arouses their curiosity, and provides
a very interesting form of amusement for
bed-stricken patients ¢f any hospital.

A detector is not required, since we are
dealing with audio-frequency currents, and

Arrangement of controls and meter on the pancl of the upper compartment.

Note the

type of trans nltter used.

The entire transmitting apparatus is en-
cased in the Aeolian-Vocalion, as shown
in the photograph, and arrangements are
provided whereby music can be sent to

if it is desired to increase the strength of
the sounds received it is only necessary to
connect an amplifier directly into the cir-
cuit.

www americanradiohistorv. com

The importance this last mentioned fact
lends to future amateur communication

Showing the lower compartment of the
vovabivu phonograph

cannot be underestimated. + Amateurs in
and abcut a city where a large commercial,
Naval or Army station is situated could
operate on any wave length possible with
this system without interfering with said
station, due to the fact that audio-frequen-

This comblination of transmltter mounted om
the reproducer nssures perfect music st the
recehving stutlon.

cy currents are being employed to trans-
mit with, and are not picked up by the
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ELECTRO-STATIC PHONOGRAPH.
VERTICAL TRANSYSRSE SECTIONAL viEw.

Leans
+ 420 L2AD
~EUACK L8A

The Diagram on the Left Shows the Detalled Construction Plan and the Connections
of the Wireless “Telephonograph.” It Is apparen! From the Above Fhotogruph That the
Wounded Scoldiers Enjoy the Music Transmitted by This New Inventlon.

commercial station employing a detector of
any type.

This marvelous and useful instrument as
devised by Mr. Hansen, was formally pre-
sented to the Walter Reed General Hospi-

V
(ol lo)

i

. Fig.1

o

4]

Hoere 1s the Method of Connecting the Three
Tranvmitters ln the Clreult.

.
tal May 20, 1919, in the presence of a few
interested persons.

This invention is but one of the many
remarkable things in radio engineering Mr.
Hansen has to his credit. He was the
first one to talk from an express train to
an airplane a consideruble distance away.

Mr. Hansen has made numerous other
inventions in the radio field, among which
have been devices of great aid to. aviators.

r

Eroscar
4
/

Fig.3
I 4

Shewlug the Connertions for Using the Spark
oll for Truasalttlug Bpecch und Muslo.

CONSTRUCTION OF THE ELECTRO-
STATIC WIRELESS TELEPHONE

Now that the apparatus employed in the
various hospitals has been described, the

construction of a complete set for the.

amateur will be discussed in detail.

. The Transmitter

As Mr. Hansen pointed out in his ex-
planation to the Editors, an ordinary spark
coil from one-quarter inch up to one inch,
will serve the purpose admirably well. To
the primary is connected an ordinary tele-
phone transmitter in series with several
dry cells, the number of which best suited
for most efficient operation will be found
after tests have begun, as coils vary as to
their ratios, according to the manufactur-
er. The secondary of this spark coil is
connected directly between .the antenna-
ground, as_shown in Fig. 3.

In order fo makeé the set as comract as
possible, it will be well for the experiment-
er-to encase the spark coil, batteries and
transmitter in a suitable box, well finished
and highly stained and polished to improve
its appearance. The mouthpiece can be
made to protrude out of the box thru a
hole cut for that purpose, or it can be
mounted on the outside of the container.

The Receiver

When the transmitter and receiver are
separated but very few feet, it shall be
found that response can be had by con-
necting an ordinary telephone receiver in
series with the antenna and ground cir-
cuit, but for distances such as woul! be
required by local amateur work, it will be
necessary to employ an amplifier connect-
ed directly in the antenna circuit. as shown
in Fig. 4. With such an arrangement it
will be found that radio frequency oscil-
lations such as emitted by radio stations
cannot be picked up and that the radio
stations cannot pick up the woice currents
which are being sent out by the above
transmitter at audio-frequencies.  This
provides a free field not enjoyed by the
amateurs before.

Amateurs should get busy immediately
and construct this type of apparatus for
local work, as this may turn out to be the
only friend of the amateurs in times of
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dire necessity; for there could not pos-
sibly be a law enacted against the use of
audio-frequency apparatus when it does
not and cannot interfere with the commer-
cial and Navy radio frequency operated
stations.

Besides, this thing is in its infancy and

VAPANNED FinsS e
g

TAPED CONNECTiON.

ANGLE OROOVE MAY O ADDED
NECEDIARTY TO SECUNE WiNE MONE FiRmir.

By Varying the I'resanre of the land on the
Cylinder the Piteh of the Music ls Controlled.

it is up to someone in the field at large
to send us word before long that great
distances are being covered with this sys-
tem without the slightest interference to
local radio stations. Here’s the chance to
tune your set up to 600 meters and feel
confident that you are not going to dis-
turb anyone in so doing.

You can give thanks to the Rapio AMa-
TEUR NEws for briuging this to your at-
tention.

The .amateurs are undouhtedly indebted
to Mr. Hansen for his ingenious and valu-
able gift to them.

Erirear
Pl

~ Fig 4

Thie is the Amplifier Clrenit Used In Recelvs
lug the Audio-frequonoy signale.
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The Eaton Os

One of the earliest devices used for the
reception of undampt signals with a_vac-
uum tube was the circuit invented by Lieu-

T

LT

All you Amateurs having trouble with yeur
C. W. sets will appreciate thls Instrument.

tenant Eaton of the United States Navy.
This system of reception called for the use
of a combination of condensers that would
cause any initial impulse on an oscillating
circuit to be reflected back into the circuit
with an amplified amplitude. The addi-
tional energy is drawn from a local bat-
tery and exactly follows the variations of
the initial pulse. Successive devclopment
of this circuit has reduced it to a form re-
quiring no adjustments. Eaton units can
be connected directly between a tuned cir-
cuit and the vacuwin tube across the ter-
minals of the condenser in the tuned cir-
cuit. They will then serve either as a
source of oscillation in the tuned circuit,
or. as is common practice, a source of oscil-
fations differing Ly an audible frequency
from an incoming oscillation imprest upon
the tuncd circuit, and thus permit the re-
ception of signals by the autodyne. These
devices are distinctive in their elementary
simplicity. They can be directly connected
across a wavemeter or any other induc-
tance-capacity combination, and will pro-
duce oscillations without any further ad-

RADIO AMATEUR NEWS

By WILLIAM H. PRIESS *

design, in that the wiring diagram of the
complete external circuit is engraved upon
the cover so that no instruction is necessary
for its use. The external circuit is engraved
in white, the interni circuit in red. On
the left-hand side is engraved the oscillat-
ing circuit, on the right hand side the tube
circuit.

A high insulation resistance between the
grid and the ground is_provided by a tall
corrugated insulator. The complete inter-
nal apparatus is thoroly impregnated under
vacuum, and sealed in a moisture-proof low
dielectric loss insulator. We recommend
its use for wave length ranges between 230
and 45,000 meters. It may be used across
circuits whose inductance lies between .05
and 100 m.h. and whose capacity lies be-
tween .0003 and .005 m.f.

The Eaton Circuit Driver.

Modern practice in radio laboratory work
is to employ a source of undampt oscilla-
tions for the measurement of resistance,

Elther dumped or 1 d M

generated by this apparatus.
capacity, inductance, and wave length at
radio frequencies. In_the photograph is
shown a device for exciting a driver circuit

November, 1919.

cillator and Eaton Circuit Driver

for making these measurements. The vac-
uum tube control consists of an ammeter
and 35-point skeleton frame rheostat and

Showing the engraving of the escillating and
tube clreuits.

tuhe socket. An auto transformer is in-
serted in the plate circuit for choking the
high frequency energy from the plate bat-
tery. Taps taken off this transformer are
led to the telephone binding posts to per-
mit the instrument functioning as a receiver
of undampt oscillations as well as circuit
driver. The oscillating system is the Eaton
circuit, previously described. A key switch
throws the circuit from the undampt to
the dampt type.

The buzzer used for producing the dampt
oscillations gives a high pitched note. The
current and the buzzer may be controlled
by the same rheostat that controls the
filament current of the tube. Two bindin
posts are provided for the connection o
either the wavemeter or the receiver- cir-
cuit. Binding posts are likewise provided
for the filament battery, plate battery and
telephones.

The instrument is built on two_ bakelite
dilecto panels which form respectively the
side and top of the protective case. An
asbestos shield between the rheostat and

justment of the tuned circuit. with either dampt or undampt oscillations the remaining circuit and” the venti~
lation provided n

The Eaton e the rheostat com-
Oscillator. partment effectively
This instrument prevent the flow of

can be used for the
reception of arc,
tube. high frequency
alternator and other
types of undampt
stations. A new de-
parture in radio ap-
paratus design is in-
corporated in this
device. A glance at
the photograph will
clearly show the ex-
treme simplicity of
this very ingenious
instrument. It con-
sists simply of a
small case with posts
for connecting the
external circuit,

A novel departure

s 3 4

¥
e *’?343;:‘2'1

in radio practice is
ucorporated in this

Constant

An audibility meter is an essential piece
of apparatus in all comparative tests of re-
ceivers and telephones, for the reason that
it reduces the strength of signals to a defi-

heat into the tube
circuit and Eaton
oscillator compart-
ment. The Instru-
ment is mounted on
four rubber feet. It
provides the most
compact form of
twin driver that has
yet been devised.
Early in 1917 ‘the
United States: Navy
standardized exclus-
ively on the Eatom
circuit for its re-
ceivers. Its most
sensitive receivers at
41| the present time em-
ploy the Eaton cir-
ak =4[ cuit for producing

This shews the tep view ef the circuit drlver.

and controlling os-
cillations.

Impedance Audibility Meter

By WALTER ). HENRY't

nite standard basis of numerical compari-
son, thus, unit audibility, or_an audibility
of one. is the strength of a signal which is
just audible. By means of a variable shunt

*¢*hief Bngineer Wirelesa Specialty Apparatus Co.
t8ales Manager, Wireless 'Speclalty Appar atus Co.
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around the telephones, we can always re-

duce the strength of signal to unit audi-

bility. 1f we knew the proportional cur-
(Continued on page 248.)
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The Three-Electrode Thermionic Vacuum Tube and the
Revolution in Wireless Telegrarhy
By PROF. W. B. ECCLES. D.Sc..M.l.E.E.

URING the war dark hints

reached the civilian that a revo-

lution was taking place in wire-

less telegraphy, the principal

agent in which was reported to
be an instrument called a “valve” a
“lamp,” or a “tube” This instrument
seemed to have risen suddenly into a pre-
dominant position among all the apparatus
of the wireless experimenter and operator,
and appeared to be of use in every corner
of his outfit. The complete name of the
instrument is the three-electrode thermi-
onic vacuum tube. It must be emphasized
that it is the three-electrode valve, and not
the valve with two electrodes, that has been
responsible for the overthrowing of the
old methods and apparatus. That it has
been a veritable revolution can be seen by
comparing the common practice in wireless
telegraphy of 1914 with that of 1919, In
1914 practically all the most powerful
transmitting stations in the world generat-
ed waves by sparks, and signals were re-
ceived at nearly all stations by means of
crystal detectors or magnegic detecto‘rs.
The spark method of generating waves in-
volved the use of very large antennz for
spanning great distances; and at receiving
stations which wished to listen to stations
more than even 100 miles away very large
aerial structures were customary: But if
we look at the state of affairs to-day we
find most of the high-power stations for
long-distance transmission are “continuous
wave” stations, that is, they produce uni-
fofm uninterrupted waves instead of a se-
ries of short gushes made by sparks; while
at the receiving end new modes of detect-
ing these continuous waves approp.nate to,
and taking advantage of, their uniformity
in character have been introduccd‘. Th1.s
is where the three-electrode tube, in vari-
ous adaptations, enters the arena. Taken
together, the improvements_at both ends
of the span have made possible the use qf
smaller antennz at transmitting stations,
and have almost removed the necessity for
any antenna at all at receiving stations.
For example, under reasonable weather con-
ditions, it is quite easy to listen to the mes-
sages coming from stations on the gther
side of the Atlantic by using a receiving
circuit of which the receptive element is a
small coil of wire, three or four fee:t
square. Thus, soO far as receiving goes, it
is possible to intercept practically all the
great stations on one half 9f the globe l?y
means of apparatus contained wh(.)lly in
one room, or even in a cupboard. This does
not mean that the use of an antenna for
reception is aholishe(l:.or} the contrary,
when these highly magnifying methods are
put into operation with large antennce for
the purposes of rcccmion.. the range ove:i-
which signals can be rccc:vcd' is cxtended
very far beyond what it was in 1913, and,
in consequence, it is possible, umder rea-
sonahly good weather conditions, to reccive
at the antipndes the signals from' a .modcr'n
high-power station. In accomplishing thlsI
the magnifications in use amount to severa
hundred-thousand-fold, Al thls is th.e
work ofa thing which looks like an ordi-
nary clectric light bufb with a few extra
pieées of metal in it—the thrrc—clcclrgdc
tube. This is not all the story, for, when

the tube is made in large sizes, it can be
used for producing alternating current of
high frequency and of considerable power,
and then it can be employed for transmit-
ting electric waves. Moreover, .by giving
another aspect to its functions, the triode
can be used for modulating the alternating
current just spoken of, and so for impress-
ing upon the waves the human voice. In
this way speech has been transmitted free-
ly across the Atlantic, being received, it
need hardly be said, at the distant end by
the aid of other of the protean properties
of the ubiquitous three-electrode tube.

In passing, it is worth remarking that
the process of thermionic evaporation is
really a wmethod of obtaining electricity
from matter without the use of moving
parts—that ts, without machinery. Possibly
it may lead to the long-sought-for method
of obtaining electricity and power direct
from fuel without steam boilers or engines
or dynamos. In other words, the electric
engines of the future may be based upon
thermionic processes deriving their energy
direct from coal. Before that time comes,
substances may have been discovered from
which the emission of electricity takes
place more easily than it does from the
refractory metals we most frequently em-
ploy in the filaments of three-electrode

" tubes. It is known already, for instance,

that some of the earthy oxides are greatly
superior to platinum or tungsten in this
property of emission of electricity. A new
condition of matter, or a new substance,
may be involved here and awaiting inves-
tigation.

The development of the three-electrode
tube from fundamental ideas can be traced
a long way back. The use of auxiliary
electrodes in order to influence the cur-
rent passing between two main electrodes
in a vacuum tube has often been proposed,
and had to some extent been applied be-
fore the method of obtaining the electrons
from a hot filament was introduced into
wireless telegraphy. Even after the use
of the third electrode had been combined
with the use of a thermal source of elec-
trons many minds and hands were needed,
and many years elapsed before the re-
searchers themselves realized how useful
the contrivance was destined to become.

As has already been hinted, the three-
electrode tube (which will in future be
called briefly a “triode”) has found appli-
cations in every hranch of wireless teleg-
raphy and telephony, as will be shown
shortly. There is no doubt it will prove
equally useful in other branches of anplied
electricity and also as a tool in the hands
of the experimental physicist. For instance,
one fundamental property of the triode is
that an electrical influence in one circuit
may, bv acting upon the control electrode,
be made to exert effects in another circnit
without suffering appreciable reaction:
which implies that practicallv no energy is
absorbed by the control electrade, not even
so much as would be used up in  setting
a galvanometer needle into notion.  This
praperty alone should make the instrument
welcome as a tool in the physical labora-
tory.
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Then, again, the combination of triodes
in cascade so as to obtain very large mag-
nification opens up new regions of research
by aid of the car, and sanguine persons
even anticipate that we shall some day
hear the clatter of the collision of indi-
vidual atoms with one another, Besides
this, there is the fact that the triode pro-
vides a very convenient means of generat-
ing oscillations of exceedingly high fre-
quency, which opens illimitable fields of
measurement .upon the properties of mat-
ter and of electric waves.

Amplifiers using several triodes have
been made in thousands during the war for
use in earth telegraphy, in submarine listen-
ing, in telegraphy by certain invisible rays
or by electromagnetic induction, as well as
for use in wireless telegraph stations. Be-
sides this, it is possible to build amplifiers
for work at ten or twenty vibrations per
second, using a vibration galvanometer as
the indicating instrument. The sensitive-
ness of some apparatus developed in my
laboratory during the war is such that it
is possible to detect with certainty alter-
nating current corresponding to one ten-
thousand-millionth part of a wolt at the
input side. Magnifications of the order
twenty thousand times are here involved.
This tempts one to revive old dreams of
trans-oceanic telegraph by means of alter-
nating currents delivered into the sea at
the ends of long cables. Calculation shows
that by aid of a cable fifty miles long on
each side of the Atlantic Ocean, capable of
delivering about forty amperes alternating
current of frequency 20 cycles, telegraphic
communication ought to be possible by aid
of the three-electrode tube.

Perhaps the uniform generation of elec-
trical oscillations in a circuit by aid of a
triode is one of the most striking and fas-
cinating of its applications. Not that there
is anything visible, for, in fact, rather spe-
cial apparatus is required to tell that os-
cillation is taking place, and the interest
excited is, therefore, scientific.

It is usually found on analyzing an os-
cillator that the maintenance of the oscilla-
tions largely depends upon the interaction
of two purtions of the circuit on each oth-
er. If it be arranged that these two parts
can be separated so as to interact less
strongly the oscillation hecomes weaker.
There is a critical setting where oscilla-
tions are just not maintained, and the sys-
tem is poised in suspense, so to speak.
When it is in this condition, a very feeble
stimulus, if properly timed, can provoke
the systern into vibration; the resulting dis-
play is energetic to an extent out of all
proportion to the initial stimulus. Evi-
dently enormous magnification is possihle
in this manner with a single triode. TIts
most important application is in wireless
telegraphy, and many ships are equipped
with this type of receiver, By its aid
spark signals can be read at distances that
are amazing compared with the old records,

(Continucd on page 245.)
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“Why_.[ Am~Opposed to Radio Government Control”’

By DR. LEE de FOREST. Ph.D.}

The >ecretary of the Navy has recently
undertaken steps to inaugurate new legis-
fation for direction and limiiation of ra-
dio communication in the United States.
It appears to be a renewed effort to in-
tentionally hamper the development of this
art along the lines which Congress refused
to sanction during its last session.

There has been during the past a large
amount of unnecessary interference on the
part of commercial and amateur stations,
with the Navy stations, and also a very
large amount of unnecessary interference
on the part of Naval stations with com-
mercial stations, and with each other.

For years it has been perfecily obvious
to all radio men familiar with the prob-
lems of interference that undamped wave
transmitters would enormously decrease
the interference nuisance and permit a rel-
atively large number of simultaneous com-
munications in the same region without in-
terference.

Intelligent effort on the part of the Navy
to reduce this interference without at the
same time strangling all independent radio
development, and destroying any extremely
important and rapidly growing interest on
the part of thousands of wide awake
American youths should be directed to
scientific methods of reducing wireless in-
terference. Had he taken this course the
secretary would *find little, if any, opposi-
tion on the part of radio amateurs or
manufacturers. Instead of this, however,
the administration advocates recourse to
Governinent ukase, legislative straight-
jacket, and the etheric curfew for radio
babes.

Yet after three years of unrestricted au-
thority, it is not surprising that as the
time draws ncar for the emancipation of
radio from the Navy's era of “Thou Shalt
Not,” an effort should be made to con-
tinue its wunreasoning and unscientific
methods of solving an unnecessary prob-
lem in the wrong way. The average radio
amateur knows enough of the princinles in-
volved in radio cominunication, and of the
extreme selectivity, which the pure un-
damped wave makes possible, to realize that
the problems of interference would largely
vanish with the spark gap. Let the ama-
teur urge upon his Congressman or Sena-
tor that if the Government wishes to fur-
ther legislate against radio interference,

such legislation should be first, simply to
legislate out of business the damped wave
transmitter; second, to assign to the ama-
teur a zone of wave lengths from 50 to
400 meters. The International Regulation
calling for a 300-meter emergency wave
length for ship use is indisputably an un-
necessary restriction on amateur activities,
and is infallibly used as an argument as
to why he should not be permitted to use
above 200 meters. The 300-meter wave
is never used except to salve the Radio
Inspector’s conscience on inspection days.
They frankly admit that the 300-meter
wave is a joke. And thirdly,. to restrict
his power transmitter to half K. \W. or
less if within a distance of 15 miles of a
Navy station, and to one K. W. within a
distance of 50 miles of a Government sta-
tion.

Then it would be found that the ama-
teur and not the Navy would be the one
who would suffer from interference, a con-
dition which would exist until tlie Navy
becomes as up-to-date as the new ama-
teur, and junks every one of its spark
transmitters.

By GREENLEAF W. PICKARD

I am opposed to Government monopoly
of radio communication. As a citizen of
this Republic, and expressing what I be-
lieve to be the opinion of a majority of
my f:llow-citizens on the subject of Gov-
ernment monopoly of public utilities, I do
not believe that such monopoly can place
at the disposal of the general public the
same facilities which would be and are be-
ing given by private enterprise. It is in-
evitable that politics rather than service
becomes the controlling factor where and
whenever a democratic government under-
takes to operate a public utility. And
where politics, or indeed any consideration
other than service to the public enters,
disintegration sets in because of lack of
public support. Public opinion is today
crystallizing against government ownership.
Justice Charles Evans Hughes, speaking
before the Institute of Arts and Sciences,
recently characterized as “enemies of 1ib-
erty”—

“All those whose interest lie simply in
extending the activities of Government so
as to embrace all industry. It cannot fail
to be observed that even in connection with

the war, despite the endeavor and patriotic
inipulse of countless workers, inefhciency
in important fields of activity has been no-
torious. The notion that the conduct of
business by Government tends to be effi-
cient is a superstition cherished by those
who either know nothing of Government
or who know nothing of business. The
instinct of the American people, I believe,
can be trusted to thwart the insidious plans
of those enemies of liberty who, if given
their way, would not stop short of a tyr-
anny which, whatever name it might bear,
would leave little room for preference as
compared with Prussianism.

Speaking as one associated with radio
communication since its very beginning in
this country, and who wishes to see its
future bear out its present promise of dom-
inating the entire field of communication,
I can frankly say that I see disaster ahead
if Government monopoly of radio should
come to pass. I am an inventof in this
art, and I know that development is mere-
ly another name for invention, Whatever
stifles invention stifles the art. America is
first among the nations in her develop-
ment of the useful arts, for she has pro-
vided the soil for invention—competition.
Perhaps in the millenium we may say with
Kipling—"And none shall work for monzy,
and none shall work for faine”—but today
the inventor’s spur is the hope of reward
and renown.

What hope of either reward or renown
has the Government employee?  Private
enterprise richly rewards the successful in-
ventor. and as a result we have our Morse,
our DBell, our Edison and our Wrights.

Where is our Government inventors’
Hall of Fame?

Under private enterprise, free of musz-
zling restrictions, men of vision in this
art stand ready to draw aside the cur-

tains of the future. If radio is to be a

Government monopoly, its future wiil be
but a petty development of its present; the
larva will not cast its cocoon of red tape
and acquire wings.

We stand today at the parting of the
ways, and the issue before us is broader
than radio. Shall we encourage inven-
tion by the reward private enterprise of-
fers, or shall we kill the spirit of initia-
tive- by Government monopoly? The
scripture- saith, “Thou shalt not muzzle the
ox that treadeth out the corn.”

Underwater Submarine Telegrarhy

A practical dem-
onstration of what
an American subma-
rine can do in war
in respect to main-
taining communica-
tion when sub-
merged was given
in the Hudson
River, New York, |
N. Y, off 9th
Street.

Submerged at a
depth of fourteen
feet and making
headway at five L
miles an hour the
H-2 communicated

flawlessly with the
destroyer  Blakely,
thereby establishing
a record as the first
submerged craft to
actually  communi-
cate.

Transmission was
possible up to 100
miles; however, re-
ception may be ef-
fected from several
thousand miles.

The H-2 while
submerged, the peri-
scope was in play

The U. 8. Submarine I-42. Which Estnhliahed n Record Sn Under Water Commaunleation.

Note the fnsuluted under-water aerial.
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Developing an Audion for the Amateur

By E. T. JONES,

ATHER Gerns-
back, as usual,
with the needs
of the amateurs al-

ways uppermost 1in
his mind, planted on
my desk one after-
noon some ordinary
double filament 8-
volt auto lamps and
began seriously:
“With your experi-
ence in connection
with the handling
of vacuum tubes
and their associated
circuits, why cannot
you develop some
method of utilizing
these lamps as sub-
stitutes  for the
regular vacuum
tubes?” We both
considered and ac-
knowledged the
many disadvantages
which such a crude
lamp offered. How-
ever, 1 agreed that

o0 A
teemed conr‘ﬁbino‘;
of the third and vi-
tal element of the
present day ' vaCilunt
tube, begin!'’ el

We 'repéated’ ‘the
experjmerits'' of ‘thid
eminent scientist and
it was an'‘éxception®
ally, interestinig' pro?

cedure. o0 L)
. Ihe'  fivst” :aldng
;1his' line ‘was, ‘hatur?
"ally, that employing
an' ordinary’ bpnsen
‘burner and twb elec

trodes in the otrtside

‘dnvelope o'f 7 the

flamé'’ shown'!in the
“phb't’dgr'aph;' an'd

‘the ‘circuit used 1is
"given "in. Figure '3,
“Thé | local 'Naval
“Station”'NAH was
‘feceived ! faintly, but
‘ag”waselearly evit
" dét, 'the’ adjuitrient

‘of the''plate§ in ress
‘pect to their separa?

an investigation of
the subject was 1=
worth the time
and expense. With
the hearty co-operation of Mr. Kraus,
Field Editor, EL:ccrricAL EXpeRIMENrer,

Fio.1

Tl <

In this oxperiment the external grid and plate
were conpected In (he circult ae in the stund-
ard Audlon hookup.

we immediately hegan experiments along
this line in a quickly arranged “audion”
laboratory.

Anyone who understands the fundamen-
tal principle of operation of the vacuum
tube will immediately condemn such an
undertaking; however, it is only by bring-
ing to the attention of our nmultitnde of
readers the prospects of such an accom-
plishment that further improvements will
result, the total of which may furnish us
the desired article, s

First of all, let it be understood that at
all times when working with vacuum tubed
—the grid must be placed betweecnnlthe
Alament and plute, and absolutely no, res
sponse will be had when employed. othery
wise. One of these schemes is showu 1
Figure 1, and has been claimed by srv('_r.'\l
contributors to possess merits worthy while.
[n order to prove their statements, tests
were conchieted and several standard vac-
wum tubes of modern design were used.

Apparatus used in condac ing the Audlon experlments.

It was found that with an erternal grid
placed parallel, and in every possible angle” '“at *its"’best’ this

to the plate and filament, no response was
had in the telephones. 1f the connections
are changed as shown in Figure 2, whéré
the two plates are connected togethct 'dind
used as the plate of a Fleming Vilve, sigs
nals from the local Naval Station!(NAHY
were recorded fairly well, and thevalve
actually functioned as a rectifiér af ‘ded
tector. This circuit with 150 volts' 6nthe
plate gave approximately 1/36tht the' re2
sponse possible with an ordinary ¢rystal-géJ
tector. This then made it tadvisdblé 'to
ahbandon further experiménts *with' single
filament lamps. I'“'l HITY BV LT I
In order to carry.cfﬁ'ff'tfii:;.’%plfk"sygt‘é’-t
ur‘experiments, §£,l‘k'tl-l
g€ DeForest, our o5
ronicvnto |
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Next Dri Lebl DoToreat’s stunt was tried out

by Insorting twe bpintes lu A Dunson ime.
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‘tion 'was 'recessaty,
. ‘and'severdl fimés the
Usignals’ were Uit
) Yereaséd by -the ‘ad:
justment of the plates in'tlie:flame, OFf conirse
< did net give miich result
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lere tha two extornal elements are connvcted
n8nd used ws & plate of 'a’Fleming Vilved.

fo B& [a 5 R .

non o H . P .
but'iseived as 4 purposé td deménstrate the
requisites of the present:day vacuum!tube
It' will repay many dn_expefimenter to con-
duit just such’ tests, as 'it'is’ from “sezing”
that one' gets intd the' habit.of “bélieving,”
and there arc.many points' in connection
with vacuum tubes to see and believe from
this crude arrangement,

The circuit devised by Dr. DeForest to
disprove the rectification theory was also
tried; ,Havinga itwo-flament lamp at. our
disposal the circuit shown in Figure 4
was tried, and it 'made absolutely no differ-
ence, as the Doctor ‘pointed ont’ previously,
whether ‘the plate. was maintained cold or
heated by an' external battery supply.  As
shown at 4-a, the two filaments were heated
and at' 4-Iy but one was heated—the enld
filament taking the place of an ordinary
plate in the Fleming valve—this  then,
proved very convincingly that no “rectifi-
cation” was taking place between the two
heated sources; and since it mattered not
whether the elements inside the bulb were

(Continned on page 2323

{s
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Destruction of the Brussels Radio Station in 1914

N the neighborhood of Brussels, upon a
I plot of ground given by King Albert,
Mr. Robert Goldschmidt had erected
one of the most powerful wireless teie-
raphic and telephonic stations in the world.
%his station was constructed so that direct
wireless communication might be held be-
tween Brussels and Boma, the capital of
the Congo State, a distance of about 4,000
miles. After trials
extending over two
years. Mr. Robert
Goldschmidt succeed-
ed in establishing
communication  with
Boma three or four
months before the
declaration of war.
Current was sup-
plied by a high-fre-
quency alternator
driven by a motor of
400 horse-power, the
current for which
was supplied by an
sdjoining local sup-
ply at 6,000 volts.
The maximum wave
length was about 10,-
000 meters. The an- .
tenna consisted of 77
wires supported by
eight steel masts of
7 square meters In
cross-section  placed

By Ah Eyewithess

By HENRY M. de GALLAIX

lent explosion was heard in the direction
of the wireless station at Laeken, near
Brussels. By chance 1 was close by. At
first 1 thought that the bridge had
been blown up, when suddenly 1 was as-
tounded to see one of the wireless masts
bend over and fall to the ground. 1 had
scarcely recovered from my surprise when
another explosion occurred, more violent

diers returned, and one after the other
the masts fell. The soldiers had cut the
cables on one side so that the masts bent
toward the other side; then, having mined
the foundations, they fired the fuse and ran
back as quickly as possible, while the light
metal framework slowly crumpled up in
the midst of volumes of thick, black smoke.

In one case a mast was prevented from
falling by the an-
tenna of a neighbor-
ing mast. In another
case the first explo-
sion only shook the
mast, and the blast-
ing had to be repeat-
ed once or twice un-
til the mast was ut-
terly destroyed. At
about half-past three
the antennae were
entirely destroyed,
but the transmitting
and receiving station
was still intact. This
station was situated
in a tunnel under the
Vilvorde Road, be-
tween the Willebroeck
. Canal and the ground
" where the masts had
stood.

It was only possible
to carry away some of
the light instruments;

in two parallel rows. T had scarcely recovered from my surprise when another explosion occurred, more violent the remainder had
t

The height of the two

masts nearest to the

station was 630 feet and that of the re-
maining six was 300 feet. All the masts
were stayed with humerous steel cables.
In the month of August, 1914, the foun-
dations of a ninth mast of the same type
as the others was commenced. This
mast would have been square in section,
the sides being 18 feet long and 1,000 feet
in height, and arrangements had been
made for an electric lift to reach the top.
It was to be placed between the other
masts to raise the antenna, and thus in-
crease the radius of action of the installa-
tion.

On Wednesday, August 19, of the year
1914, the most contradictory rumors
reached Brussels. Some folks affirmed that
the Germans were at Louvain and would
not stay to enter the capital. Others said
that the town was protected by a ring of
troops. Nevertheless, the hurried depar-
ture of Queen Elisabeth appeared to sup-
port the views of the pessimists. Another
event more unexpected and more convinc-
ing succeeded in persuading all that the
enemy was at hand.

About one o'clock in the afternoon a vio-

DEPARTMENT OF COMMERCE
Navigation Service
Office of Radio Inspector
Customhouse
New York, N. Y,
September 30, 1919.

Editor Rabio AmaTEUR NEws.

Sir: The Navy Department’s restrictions
on the operation of amateur stations and
technical and training school and experi-
mental radio stations will be removed Oc-

hsn the first, and a second mast fell”

than the first, and a second mast fell
“They are blowing up the station; the Ger-
mans must be near,” I said to myself. 1
tried to get nearer, but at 200 meters from
the station 1 was stopt by a cordon of town
guards. By making a detour 1 was able
to skirt the station, and was then only
separated from it by the canal of Wille-
broeck.

1 waited for some moments, and then the
characteristic throbbing of a Taube aero-
plane made me lift my eyes. It came slow-
ly toward me, gradually descending until 1
could quite clearly see the black cross
painted on its wings, It flew over the sta-
tion, encircling it twice, and was starting in
the direction of Louvain when suddenly a
shot was fired near me; others followed
and continued unceasingly for some min-
utes. The Taube aeroplane, finding itself
a target, turned slowly and disappeared.
A group of Belgian military engineers
ran to the other side of the canal and called
out to me: “Look out! Run for your life!”
Without knowing why, I ran back some
yards. A third explosion occurred, and a
third mast fell to the ground. The sol-

AMATEUR LICENSES

tober 1. Please bring to the attention of
the amateur fraternity that it will be nec-
essary for amateur operators to obtain
authority from the Radio Service, Bureau
of Navigation, Department of Commerce,
before their stations can be re-opened.
Amateurs of the 2nd District should
communicate with this office by mail, re-
questing application forms for station and
operator’s licenses, and these will be is-
sued as promptly as possible. Letters
should be addressed to Chief Radio In-
spector, Room 603, Custom House, New

York.

www americanradiohistorv. com

to be destroyed. The

most delicate parts
were broken up with hammers, and to com-
plete the destruction the station was blown
up with dynamite. The explosion was so
violent that part of the granite parapet was
broken and a large crack opened in the
roof of the tunnel. Finally, so that even
the ruins could not be put to any possible
use, the station was filled with straw and
hay and set on fire. A dense smoke rose
from the tunnel. It was seen rising over
the canal until the evening, and the last
bursts of flame were not extinguished when
a detachment of the enemy’s cavalry ap-
peared on the scene.

We heard afterwards that the Germans
had hoped to seize the wireless station,
which would have put them into communi-
cation with the most distant points of the
theater of war. Orders had been given to
a troop of cavalry to advance by forced
marches to prevent its destruction, but the
Belgian authorities, warned of this move,
were able to forestall them. The German
plans were frustrated, but the defeat cost
Mr. Robert Goldschmidt not only an enor-
mous sum of money, but also the patient
research and labor of three years.

L)

Because of the great number of appli-
cations which we expect, it will be impos-
sible to issue station and operator’s li-
censes immediately, but temporary permits
will be issued based on these applications
if the information thereon indicates that the
radio equipment and the operator comply
with the requirements of the law as to
amateur stations and operators.

Respectfully,
L. R. Kruny,
Chief Radio Inspector.
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170-25000 Meter Receptor for all Types of Radio

T seems to be the trend among pres-
ent-day amateurs to do away with
the large and imposing panel recep-
tors used in pre-war times. The real
wireless bug is forever experiment-

Communication
By FRANCIS R. PRAY

magazine writers to exclude the names of
manufacturers from their articles as much
as possible.
magazine depends on the support of the
advertisers, so if they have something of

However, the success of our

able price, and are also conipact, being
only 234 in. diameter and 114 in. deep.

If the vacuum tube is mounted on the
front of panel, there is great danger of
some flying missile generally present in

ing; trying out new circuits and apparatus.  merit, we might as well admit it. It will amateur stations, breaking the VT. Fur-
To do this, he must have a very versatile be “casting bread on the waters.” There- thermore, the bulb, wheu placed in a hori-
outfit but unfortunately, many accomplish fore, do not be surprised to see names zontal position will slowly change its in-
this end by spread- ternal  characteris-
ing the odd parts of 5 tics, due to sagging
the outfit over the ([ yntenno Swirch of the filament.
table. We all know || ~ome Therefore, rear of
that ‘this is poor board mounting
practice; the long seems to be the
leads and false ca- best.  Sockets de-
pacities  presented signed for this
bein exceedingly method of mount-
g . - .

out of place in the 4 FILAMENT ; ing, as shown in the
modern delicately (onducror% AYMETER by o/ 8 drawing, are 59|d
balanced circuits. Cement ! by .the Somerville
haAcco rdlr&gly, Fiot rubber Radio Laboratory,

ve designed a set i 102 Ileath Strcet,
for the amateur Somerville, Mass.,
which will accom- at a reasonable
plish three primary price. It is to be
objects, namely: noted that a small

(n A simple, ef- 6/0%5 piece of soft rub-
ficient circuit for || S¢/70¢¢ ber is supplied with
any type of recep- = = Yy the socket, to Dle
tion. g placed between

(2) A careful se-
lection of stock ap-
paratus, wherever
possible, from the best radio companies
catering to amateurs.

(3) Extreme versatility; enabling the
amateur to compare other circuits with
his own standard, without dissembling his
set.

The many advantages of such a set will
at once become obvious; the most import-
ant is that all parts with the exception of
the split condenser box can be used in
any circuit and will never be entirely obso-
lete. In fact, the primary tuning element
makes an excellent wavemeter and with
the secondary tuning unit, accurate cali-
brations of radio inductances, capacities,
wave lengths, et cetera, can be made by
the three way method as explained in the
text-books.

Previously, it has been the policy of

e —i\
6rid condenser ond
leok, on sub pone!

‘Chis shows the geunoral design of the complete receiver.

and leak are carefully built up until the
correct size
plate circuit vaiiable may, be obviated. To
quickly brmg ‘the VT to 'the proper oper-
ating ‘condition, 'the meters -shown on the
VT- con’ ‘rol panel are necessary, but if ex-
pense is an important consxderatlon. these
can be omitted. The plate voltmeter should
be shunted across the “B” batterv and the
filament ammeter placed in series, in the
“A” circuit, as shown in Mr. Brown’'s ar-
ticle in the September RADIO AMATEUR
NEws.

L

Showing the

arrangement of the Audion
punel.

accommodate Weston Model 301 Meters
(tront mounting), as these are the best
jewelled meters on the market at a reason-

adjusting the two ceils shown in the center.

of radio companies in the following text.

The hookup is the famous Eaton Cir-

cuit and is used by the U. S. Navy. What
more can be said in recommendation? Any
time you read of a new receiving record,
rest assured that you can duplicate it by
using this circuit, providing your antenna
system is O. K.
ceive on a loop with this circuit and a
modern two-step amplifier when after long
wave C. W. stations.

It is also possible to re-

If the prospective user of this circuit

is not in a position to make the split con-
denser, he can buy this, together with the
grid condenser and leak; adjusted to exact
electrical dimensions to eliminate the plate
circuit variable condenser; from the Wire-
less Specialty Apparatus Co.. who supply
these assembled
“standardized” grid condensers and leaks
are used, it will be necessary to shunt the
phones, or both phones and “B” battery,
with a 43 plate Murdock Variable Con-
denser.

n a cabinet. If the

However, if the grid condenser

The coupling (s obtuined by

same and panel to
take up vibration.

The best value
for the money seems to be the Remler
rheostat, which is seen below. Before drill-
ing the shaft hole, a deep arc must be
scratched out with a heavy pair of dividers
and the arrow-head and tail cut into the
Bakelite panel with a pen-knife. The re-
cesses thus formed are filled with white
lead. This makes a very neat indicating
dial. The words—~Raise Voltage—may be
printed with white drawing ink. Other
lettering such as Are and Spk. may be
done the same way.

Using the parts prescribed, a panel size
of six by nine by one quarter inches is
correct. This may be supported by wooden
or strap metal angles, screwed to panel
and base.

Instead of placing binding posts on front
of panel, Fahnstock spring binding posts
(which are cheaper) are arranged on
small subpanels of bakelite at the princi-
pal vantage points.

(Continued on page 245.)

is ,reached, the use of the

The VT control panel was designed to

‘ 7Ve’ry /oose

coup/mg

005 m ~.
~ ocosmf

Nl

&)
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4

www americanradiohistorv. com

Here 1s the famous circuit nned-l;.y-the U. B,
navy.
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Awards of $100 Radio Prize Contest

2nd Prize Winner $25.00in Gold

net type, this style having met with in-
creasing favor among the amateurs dur-
The new feature

ing the past few years.
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well known valve circuits and when he is
finished have a diagram ©of its connections
before his eyes. The switchboard also

It Is Apparent That Highly Seleg-

The Iden of Uslng a Bwitchboard Plug Arrange-

This Bet Won the Second Prize and We Can Readily Sco Why,
titve Tunlng May Be Accompllshed With This Set.
ment Is Certalnly New and Novel.
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AN IDEAL RECEIVING SET
By A. C. Burroway

N ideal receiving set is a pretty
large order, for the reason that
the ideal receiving set depends for
its operation on the vacuum valve.
As every one knows, vacuum valve
circuits are being constantly changed and
new hook-ups arc being evolved, so that
the amateur who wishes to keep pace with
the progress of the art must be constantly
changing his circuits and adding to or
subtracting from his apparatus in order to
determine which is the most efficient for
his particular case. Let us suppose for
example that 9FX of Blanc—Waisconsin is
getting cxcellent results on a certain cir-
cuit. He publishes this circuit in Rapio
AmATEUR NeEws and Mr. A reads about
it and wishes to try it out. But he finds
that it will necessitate a considerable
amount of work. The fronts of several
small cabinets will have to be removed and
connections be changed. New lengths of
wire must be prepared and the soldering
iron brought out, and when after much
labor and difficulty the connections are fin-
ally complete they look l'ke a briar patch,
with ten chances to one that operation will
not be at highest efficiency. Obviously
then, the great need in the up-to-date re-
ceiving station is a means whereby any
possible connection may be easily, quickly
and efficiently executed. It is the purpose
of this article to describe the apparatus
necessary for such a system.
General Description,

GENERAL DESCRIPTION

With the exception of the receiving
transformers, the apparatus is of the cabi

of the outfit consists of a “plug in switch-
board” containing engraved in white on a
black background of hard rubber or bake-
lite the circuits of the system. The board

is fitted with plug holes and the operator
is provided with a number of cords with
plugs attached by means of which he may,
time, plug any

in a few seconds’ of the

Mr. Burrowany, the Proud Owner of the

Trize Recelving Set.

www americanradiohistorv. com

provides a convenient means of experi-
menting on new circuits which will from
time to time suggest themselves to the
mind of the serious amateur. Such an
outfit is the latest word in business-like,
efficient, easy-to-operate apparatus.

A general outline of the appearance of
the completed station appears in Fig. 1.
To the left is the long wave coupler
mounted in an upright position to econo-
mize space. The middle cabinet contains
the rest of the tuning apparatus, namely,
four variometers and four variable con-
densers. On top of this cabinet is mount-
ed the short wave coupler. It has two sec-
ondaries and is so arranged that differ-
ent primary connections will make it avail-
able for waves up to 300 meters with the
small secondary and up to 3,500 meters
with the large secondary. The small sec-
ondary is arranged to be used as a tickler
coil when not otherwise employed. It may
be well to state here that two aerials are
used, a small four wire for amateur waves
and a very long single wire for the long,
undampt waves, If it is convenient—the
builder may employ an intermediate aerial
corresponding. to the intermediate division
of the transformers, or he may employ
any form of the underground aerial in
addition to, or in place of any of the
above, as this will afford opportunity to
determine which gives the best results with
the hook-up used. The cabinet to/the right
contains the vacuum tubes with necessary
controls. Also a long-wave loading in-
ductance which is varied by means of the
five-point switch in the center. The first
bulb is employed as a detector and the
other three are used to amplify its sig-
nals. No connections between instruments
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are made inside the cabinets, but the ter-
minals of each are brought out to binding
posts mounted along the bottom of each
cabinet and from there connected direct-
ly to the switchboard. Apparatus such as
the crystal detector, amplifying transform-
ers, high voltage and filament batteries,

etc., are connected at once to the switch-

board from a shelf or some other con-
venient place under the table. The switch-
board itself, which appears in Fig. 2, is
set flush in the table top, and the wires
from the instruments are run thru the ta-
ble top and connected to the correct plugs
as designated by the symbols on the board.
The plugs and fittings are of the regula-
tion telephone type. The switch at the
left of the board is used to change from
the large to the small coupler, and is so
arranged that in the top position the large
coupler is in circuit, in center position the
3,500 meter division of the small coupler,
and in bottom position the 300 meter di-
vision. A standard telephone switch will
do very well here if changed slightly to
suit the purpose. To avoid confusion the
circuits of but one coupler are shown on
the switchboard, but as will be seen it rep-
resents any one according to the position
of the switch. One variometer and one
variable condenser are connected so as to
be available in the primary circuit. The
vacuum valves are of the V T type now
on_ sale for amateur use by the Marconi
Co. They are of constant voltage, thus
eliminating potentiometers, and are much
better oscilators than the old style bulb.
They. are mounted in a horizontal position,

‘as indicated by the drawing, and can be
The filament cur-*

inserted from the front.
rents are turned on by means of telephone
switches and the brilliancy is regulated by
the usual porcelain base rheostat mounted
inside the cabinet and arranged to be oper-
ated from the front. They appear in the
upper corners of the valve cabinet. An
ammeter is connected in the circuits of the
first valve, but is arranged so that any set
of batteries may be tested by means of the
cords. A voltmeter similarly arranged is
also included. Blitzen amplifying trans-
formers are used to transfer the energy.
It will be noted that two plug holes often
appear together. This is because it is often
necessary to make more than one connec-
tion at the same point. Otherwise the
switchboard is self-explanatory and needs
no further comment.
CONSTRUCTIONAL DETAILS.
DIMENSIONS

The cabinets are made of either walnut
or mahogany with front panels of hard
rubber or bakelite, and are identical in
construction. They are 8 in. wide x 10 in.
high x 25 in. long and are made of 34 in.
stock except the bases, which are % in.
It is suggested that unless the builder is
a good wood worker, the cabinets be
made and finished at a reliable cabinet

- shop, as much of the appearance of the

set depends on a good JOb here. The
switchboard is ¥4 in. x 10 in. x 78 in.
The following is a table of the capaci-
ties and inductances of the various units:
Condenser Capacity in M.F. Manufacturer
C-1 001 . Murdock
“

C-2 .0005
C-3 .0001 “
C-4 .005 “

Altho Murdock condensers are used by
the writer, there is no reason why any
other good condenser. may not be substi-
tuted. The tubes for the long-wave coup-

RADIO AMATEUR NEWS

ler were purchased from the Clapp-East-
ham Co., and are the same that are used
on their “Cambridge Tuner.” It might be
a good idea to substitute the new De For-
est honeycomb coils for this tuner, as they
will take up much less room and present
a neater appearance. The following are
the dimensions for the Clapp-Eastham
coils:

Size No.
of Wire of Taps

No.26 34
No.30 18

Size
Coil of Tube

Primary 7% in. x 13% in.
Secondary 6% in.x13 in.

The secondary loading inductance is
wound with No. 28 wire on a tube 4 in.
in dia. x 18 in. long, and is tapped at five
places. The writer would advise the
builder to make the variometers, as they
require little work and will save consid-
erable expense. They are identical in con-
struction with the outer tubes, being 6 in.
in dia., and the inner tubes S in. in dia.
Both are 2 in. wide and are wound with
No. 28 wire, leaving a space of 34 in. in
the center to accommodate a rod. Care
should be taken to get the same amount
of wire on each tube and to wind them in

223

opposite directions. Green sitk wire is

used thruout.

SUGGESTIONS FOR CONSTRUCTION
AND OPERATION

Four vacuum tubes may look pretty big
to the amateur of limited means, but if he
cannot afford all four he should at least
build the cabinets to accommodate four,
and add the others when he is able. This
can be done at very little extra expense.
It is a good idea to number the plug holes
on the switchboard, two plugs at the same
point, of course, receiving but one num-
ber. It then becomes a simple matter to
make charts for different hook-ups by jot-
ting down the connections. These charts
should be kept in a file and will be found
very convenient. Switches, taps, knobs,
dials, etc., can be purchased from any sup-
ply house. In assembling the set be sure
that every connection is soldered and that
a good ground connection is provided. The
completed outfit is a set any amateur can
be proud of. It costs but little more than
a similar outfit which is limited to but
one circuit, and its wonderful flexibility
and convenience will soon repay for any
extra effort or cash that may be expended.
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Fig 2

The Arrangement of the Clrcuits May Be Clearly Understood From This Diagram. The
Tiny Circles Denote the Plug Holes for Connecting the Various Instruments.

Amateur Radio Broadcast

Effective October 5th. A daily radio
amateur hroadcast schedule will be trans-
mitted by Navy Radio New York (NAH),
immediately following the Press schedule,
which starts at 9.00 P. M. (Amateur broad-
cast will start about 940 P. M.). Trans-
mission to be on 1500 meters.

The broadcast will commence with the
words—Amateur Broadcast de NAH
Break Code (Number of code will be in-
serted here) Break, and then the broad-
cast will be transmitted. Codes given be-
low will be used.

Code No. 2-ABCDEFGHIJKLMNOPQ

R
BCPDEFGHIJKLMNOPQRST
Code No. &—ABCDEFGHIJK L

Dl'FGHIJl\L\lNO TNOPQRSTUVWNYZ
Code No. 6-A BCDEFGHI]J KL

To decode, find letter transinitted oppo-
site code number and then look at top of
column for the correct letter.

Example: Use Code Number 10, Navy
would be “WJEH”. Rapio would be
“AJMRX".

R. B. CorFman,
lieutenant Commander U. S. A.
U. S. Navy Dept.,
44 \Whitehall St.,
New York City.
STUVWXYZ
UV WXYZA

TUVWXY?Z
ABC

MNOPQRS

MNOPQRSTUVWXYZ

FGHIJKLMNOPQRS

Code No. R—AB(D EFG HI )KL

lllll\LMNOPQl\SIUV\\'.\'YZ:\HC
CodeNo,10-A BCDEFGHIJKLMNOPQRST

TUVWXYZA BCDE

MNOP QRSTUVWXYZ

DLEFG
UVWXYZ

TRKLMNOPQRSTU V.

www americanradiohistorv. com
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A Damped and Undamped Receptor

OW would you like to have a re-

ceiving set that would enable you

to listen to Arlington or Key West,

and then by a twist of a knob

would permit you to hear a fellow
amateur’s sending? Would not such a re-
ceiving tuner be just
the type you have
been looking for?
In presenting the
design embodied in
this article, I do not
wish to pose as an
originator of a new
type of apparatus,
neither do I wish to
give the impression
that the instruments
here described are
superior to anyvthing
on the market. I
have, however, tried
to eliminate the de-
fects, principally
mechanical, that
seem  present in
most amateur ap-
paratus, Therefore,
1 have attempted to

By R. M. HENDRICKS

just a good substantial piece of apparatus
that any advanced amateur need not hesi-
tate to construct or operate. The loading
coil consists of a cardboard tube, 11 inches
long and 4% inches in diameter. wound in
a single layer with No. 24 D.C.C. copper

produce a design
pleasing to the eye,
smootk in operation,
simple in construc-
tion and of correct
proportions and
specihcations from a radio standpoint.

With this set as many as 50 different
radio stations of from 200 to 3.000 meter
wave-length can be received with but one
adjustment of the primary circuit, while
the rest of the tuning is in the immediate
audion circuit.

The set is mounted of Y4-inch Bakelite-
dilecto, which is set in a mahogany cabinet
of snitable dimensions, having at least six
inches clearance in back of the panel. The
exact layout and dimensions of the panel
can easily be calculated, as the illustrations
are drawn to scale.

The loading inductance presents no
starlhng lmprovemcnts in dcsign or con-
struction, and the receiving transformer is

Bolt?

/‘Iy? 7

method  of
condensers.

This shows the mounting the

Arrangement of controls on the panel.

F/g{

Nute the opening in
the coupling is regulated.

wire, with taps taken off at every 35th turn,
thus giving a total of eleven taps. The
most efficient way of taking off taps is by
scraping the wire to be used for about an
inch and then solder a piece of wire to it.
It is good practice to shellac all windings
when completed.

The recciving transformer. The reader
will take notice that no metal (supporting
rod) is used inside the primary or second-
ary windings. This transformer responds
to wave-lengths as high as 2,500 meters,
without the use of a loading inductance,
and when used in connection with the ave-
rage amateur antenna. The author used
seven-eighths inch white wood for the cnds
of the ‘transformer. e are now ready
for the winding. The primary is wound
on a cardboard cylinder seven and one-
half inches long and five and one-half
inches in outside diameter. The winding is
of No. 24 D.C.C. or cnameled wirc: leads
are taken off every twelfth turn and fas-
tened in the same manner as described in
the construction of the loading coil. In
connecting -these leads to the switch con-
tacts the start of the winding_is sccured
to the first switch point of P1, Fig. 1. The
first lead to the contact one of P2, the sec-
ond lead to contact two of Pl, and so on
until the entire 32 leads are distributed
along the two switches.

The secondary winding consists of a
single layer of No. 28 S.S.C. copper wire
wound on a cardhoard tube 5 inches in
diameter and 7 inches long. It is tapt off
at every thirty-fifth turn and the leads are
brought in thru the inside of the cylinder.
It may be found good practice to leave a
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the center

space of about 1/16 of an inch between
each thirty-fifth and sixth turn, so as to
enable proper connections. The 13 leads
are brought out thru the end of the sce-
ondary support and twisted tightly together,
taking care to keep them well insula!ed
from each other.
They are then con-
nected to their res-
pective contacts on
switch at the right

in Fig. 1. The con-
struction for tne
slider upon  which

the secondary moves
shown at Fig. 3,and
is made of half-inch
wood.

There tare two,
stardard make, vari-
able condensers used
with this set, one
having a capacity
of .001 mfd. con-
sisting of 43 plates
and a smaller one of
17 plates, -about
0003 mfd. These
are mounted as
shown in Fig. 2.

The loading In-
ductance used in the

through which audion circuit con-
sists of a layer of

No. 30 D. C. C

copper wire wound on a tube 4%

inches in diameter and 2% inches long.
Twelve taps are taken off at regular in-
tervals, and the leads are brought to the
contacts of switch L2 at Fig. 1.

The rheostat for the low voliage battery,
6 volts, is of the standard porcelain, back
mounting type which can be purchased from
any reliable dealer. Tt is fastencd to the
back by means of machine screws.

In the illustration and also in the original
set, the regulation of the high voltage bhat-
tery was provided by mcans of a gruphite
potentiometer. This has many advantages
over the switch point type of regulation,
one advantage being that it assures finer
regulation. Fourtecn 3-volt flashlight cells
constituie the high potential Dattery.

'I\nu il
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End view of the coupler showing the method
of mounting the secondary.
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shows the method of l’nutenlnk lho'
Adupter,

This

When purchasing the potentiometer be sure
that the switch arm is provided with a
graphite contact, as the rough surface of
the graphite sector will spread fine par-
- ticles of brass along its surface if a brass
contact is used. This lowers the resist-
ance qualities of the potentiometer.
. The audion bulb is 'supported by a tub-
ular adapter which can be purchased with
the bulb. The screw base is cut off ‘and
holes~ drilled for machine screws.
then mounted as shown in Fig. 4,
There are two double point switches at

the lower left of the panel 'Fig. 1; one is’

i

Before operating transmitting stations it
is necessary to take an-examination and
_secure an operator’s license and have on
file with the district radio inspector a for-
mal application for station license. If
there will be delay in issuing your sta-
tion license, the radio inspector can assign
radio call letters when the application is
received. .

All amateurs should be familiar with the
Radio Laws and Regulations, This publi-
cation can be procured from the Super-
intendent of Documents, Government
Printing Office, Washington, D. C, Price,
15 cents.

All transmitting sets should be induc-
tively coupled. Stations having what is
known as plain aerial, or ‘the spark gap
directly in the antenna circuit, will not be
licensed where they do not comply with

The following communication was re-
ceived by us from R. F. Durrant, Lieuten-
ant Royal Air Flying Corps:

121 Broadway,
Cricklewood,
London,
England.

Editor

“Radio Amateur New&,”
New York, N. Y.

Here's a little dope on our
homeward flight; it may iuterest
your radio bugs. All radio men in
British Air Service devoured the
first number of your magazine and
all vote it should be “Radio
News,” short and to the point. I
have just received your August
issue; many thanks for the article
on R34. We shall be pleased to
correspond with any amateur or
professional who likes to write to
me and so strengthen the radio

It is.-

" RADIO AMATURE NEWS

used to turn the filament on or off and
the other is for changing from damped
to undampted reception. The connections
for these switches are shown in the wiring
diagram,

The knobs and binding posts are made
of hard rubber, the knobs being about one
inch in diameter and the binding posts
ahout ¥4 inch. These, however, can be
substituted to the reader’s own desire.

After the pancl has been laid out, the
rheostat, switches, contacts and binding
posts are mounted. Then the variable con-
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densers should be attached to the panel
and the leads from the transformer and
loading inductances should be soldered to
their respective contacts.  The panel is
next set i the cabinet and the twa lield
together by means of ¥4-inch nickel-plated
wood screws.

Phones of two or three thousand ohms
may .be used m connection with this set.
During operation the filament and primary
circuits are adjusted first and last, but not
least; the immediate audion circuit is ad-
justed,
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regulations 3 and 4 of the act of August
13, 1912,

The List of Radio Stations of the United
States, edition of June 15, 1919, does not
contain amateur stations. This publica-
tion can be procured from the Superin-
tendent of Documents, Government Print-
ing Office, Washington, D. C, Price, 10
cents.

A list of amateur stations may be pub-
lished about the 1st of January, 1920.

Any additional information required by
amateurs may be obtained from the radio
‘inspectors of their districts. Their ad-
dresses follow:

Radio Inspector, Customhouse, Boston,
Mass.

Radio Inspector, Customhouse, New
York, N..Y.
Radio Inspector, Customhouse, Balti-

Notes on R-34 Return Trip

link between the old and new
worlds.
R. F. DurranT,
Lieut. R. A. F.

P. 8.: “Radio Amateur Ncws*” wag the first
radlo paper to cross the Atlantlc by alr,

FROM NEW YORK TO BRITAIN
BY AIR

Notes on R34’s Return Trip.
By R. F. Durrant, Lieut. R. A. F.

HAD to drop -one radio man before
I starting on the return flight as we
were taking an extra engineer.

With a forty-knot breeze in our favor
we were soon doing 80 knots and NAH
kept us busy copying weather reports from
the U. S. Weather Bureau, which were ex-
tremely valuable.

The radio sets were working O. K., vibra-
tion loosened a filament connection on our
transmitting tube which caused Otter Cliff

to say “your bulb is not very good,” but
this was soon rectified. I spoke Canso on
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more, Md.

Radio Inspector, Customhouse, New Or-
leans, La.

Radio  Inspector, Customhouse, San

Francisco, Calif,

Radio Inspector, Federal Building, De-
troit, Mich.

Radio Inspector, Federal Building, Chi-
cago, 11,

Radio Inspector, 205 Citizens
Building, Norfolk, Va.

Radio Inspector, 2301 L. C. Smith Build-
ing, Seattle, Wash,

The territory covered by eath district
is shown on page 68 of the Radio Laws
and Regulations. Amateurs in the fourth
district  (headquarters, Savannah, Ga.),
should address their communications to the
Radio Inspector, Customhouse, Baltimore,
Md

Bank

my radiophone and he reported speech
clear and on his spark said “that’s the stutf
to give ‘em.”

The day is dawning when aircraft will
forsake telegraphy for telephony.

We worked NAH, NBD, the Dominion,
Megantic, etc.

Dominion said shall T fire a gun if 1
see you. [ Morsed back "Don’t bother
‘em.” Clifden was stronger on return,
which shows our aerial is slightly directive.

Thirty thousand words were sent and
received during homeward flight.

St. Johns, N. F, was in touch up to 1.800
miles; this breaks all radio records in
aviation.

My sole operator was so fagged when
we landed that he fell asleep directly he
touched terra firma. 1 felt the strain my-
self for several days, as we had 10 keep
all dynamos and lights going, as well as
the radio. \Walking thru the London streets
1 could hear strong sigs in my ears! . ...
the result of our long vigil.
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The Construction of a Receiving Cabinet of Latest Desigh.

construction of radio apparatus has
undergone a radical change during
the period of the war, and }'eallzing
that the progressive amateur wishes to
“keep up to the times” and improve his
apparatus, the writer has outlined in t.he
following article a receiving outfit which
is the *last word” in radio design and

il

IN view of the fact that the design and

The set herein de-
scribed will respond
to wave lengths con-
siderahly in excess
of 15.000 meters,
and is entirely self-
contained and em-
ploys no external
loading coils or
couplers, the tuning
being done by means
of compact “pan-
cake” inductances
gontained within the
cabinet. It will be
noticed that a “bal-
anced” hook-up s
used which is ex-
tremely selective and
which reduces static
to a minimum. Us-
ing this outfit with
a good amateur aern-
al  no difficulty
should be encoun-
tered in picking up
practically all of the
foreign stations.

Figure 2 gives the
dimensions and
coupling  arrange-
ment cf the three
pancake induct-
ances I, Is, and la
These three coils
are of the same size,
being made by wind-
ing turned wooden
spools with No. 28
SCC wire. It will be noted in the hook-up
shown in figure 1 that two primary coils
are employed with one secondary. When
the long wave transatlantic signals are to
be reccived each coil should be wound
with 1,416 feet of wire, six taps being
taken off at regular intervals. This will
make the coils the correct size to respond
to wave lenpths of 15,000 meters, which is
large enough to pick up practically all of
the fong wave signals. The writer strongly
advises the amateur to wind these coils
with exactly this much wire, as no more is
necessary and anv less will make it im-
possibie to tune to the longer wave lengths.
However, should the amateur desire to re-
ceive only stations operating on a short
wave the coils can be wound with less
wire. The cxact amount of wire necessary
can be ascertained by formula as follows:

By exhaustive cxperiment it has been
fonnd that the natural wave lengths of
each of the three coils cmployed in this
circuit should he as follows in order to re-
spond to the following wave lengths:

Class
Max.\W.L.to of signals
which circuit .L. which can
will respond of each coil be received
375 meters

43.10 meters  Amateur

Natural
W.L

730~ 8395 Commercial
1460 16790 Commercial
2200 ¢ 253.00 * Navy
2850 3272.75 ¢ Time—
Weather report
15000 * 1,725.00 “ Foreign

Knowing what the natural wave length
of the coils should be, we have the follow-

By PALMER H. CRAIG

ing formula for the number of feet of
wire on the coil:

_ WX 394

Where F = number of feet of wire to be
wound on coil,
and W = natural wave length of coil.
Hence the exact amount of wire neces-
sary to make the circuit respond to any of

VIR
L -

793

eslgn of the panel showing the well batwced arrangement of
scales and binding posts. Note the vent-holes for the Audlons.

the above wave lengths can easily be com-
puted. It must be understood, however,
that the above table is applicable only to

= )

lmollfyng' tronst

rig.1

The complete dlagram of connectlons for the
cablinet receiver. Note that two primary
colls are employea with secondary.

the circuit which is herein described, and is
only accurate when .001 mfd. condensers
are shunted across the primary and sec-
ondary coils.

The method of varying the coupling of
the coils is shown in Figure 2. 1t will be
noted that the middle or secondary coil is

’
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stationary while the position of the other
two is variable by means of a gear rack
arrangement controlled by knobs on the
front of the cabinet. The taps are brought
out with flexible wire and switches for
them are arranged as shown in Figure 3.

It is of the greatest importance to be
sure that the primary coils are connected
with their fields opposing. Note carefully
the connections as shown in Figure 1. The
gear rack arrange-
ment is shown in
Figure 2. With this
method of varying
the coupling of the
coils, critical ad-
justment is possible
and the circuit is
made extremely se-
lective. As shown in
Figure 1 a vernter
scale attached to the
knob operating the
gear rack makes a
~onvenient method
of noting the coup-
ling of the coils m
receiving a certain
station. While not
absolutely neces-
sary, this scale 1s
very convenient.

S, is a condenser
switch for switching
the primary con-
denser, Vi, either in
series or shunt with
the primary coils.
When receiving
short waves, throw
the primary -con-
denser in series, and
when receiving long
waves throw the
condenser in shunt.
The primary con-
denser Vi should be
of the rotary van-
able type with a
capacity of 001 mfd. The secondary con-
denser Ve is identical with Vi.

S is a double-pole, double-throw switch
audion circuit should be used for the re-
ception of continuous waves and the audion
circuit for the reception of damped waves.
The former hook-up is a regenerative one,
and causes the audion bulb to oscillate eas-
ily. This switch furnishes a convenient
and simple way of quickly changing from
one circuit to the other.

S, is a double-pole, double-throw switch
for changing from the crystal detector, to
the audion circuit. Throwing this switch
makes the complete change to the crystal
detector—no other change being necessary
provided the switch Sa is on the ULT. cir-
cuit and S, thrown to the right.

S, is the switch for varying the capacity
of the grid condenser. It has been found
that the capacity of the grid condenser
should be variable, and yet each capacity
may be fixt; hence this type of adjustable
fixt condenser is especially efficient. The
condenser is made by mounting twelve
pieces of tinfoil 1 inch square between thir-
teen pieces of mica 114 inches square, and
moulding the entire unit in paraffin after
teads have been brought out from each
sheet of tinfoil. By means of the switch
S, variable capacities may be used. The
switch itself is made by mounting a metal
sector on a rotary knob so that the metal
fin will connect the switch points together
as it revolves over them. ‘This throws any
number of the sections of the condenser
in parallel, thus varying the capacity.

s is a three-point switch controlling the

the various switches.


www.americanradiohistory.com

the audion circuit

November, 1919,

two bridging condensers. These two con-
densers are of different capacities, the
larger one being made of three sheets of
tinfoil 4 x 10 inches, scparated by sheets
of waxed paper. The smaller one is made
of two sheets of tinfoil of the same size.
When the switch S, is thrown on point No.
1. the two condensers arc connected in

series, which is
the lowest capac-
ity obtainable.
When thrown on b
point No. 2 the il
small  condenser [l

is in the circuit,
and when thrown
to No. 3 the large
condenser is in;
thus three distinct
capacities may be
obtained.

Se is the switch
for using either

%
b
!
i
I
E

lone or throwing
in the amplifier.
When thrown to
right the phones
are connected to
the plain audion
circuit, and the
amplifier is auto-
matically cut out.
When thrown to
the left the phones
are hooked up to
the amplifier which
is then in the cir-
cuit. In this way
the entire circuit
can be quickly
changed by one
adjustment only.
The amplifying

e S ]
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The grid teak which is shunted across
the grid condenser is made by drawing a
encil line 34 inch long on a picce of paper.
Experiment will show the correct thickness
of this line.

The two audion bulbs should preferably
be of the new highly cvacuated type devel-
oped during the war. This type of bulb is
very cfficient and, in contrast with the ordi-
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tery 1o supply the 6-volt current and a
serics of flashlight cells to furnish the
46-60-volt potential. An amateur of limited
means who does not care 1o spend consid-
crable money for Hashlight cells may make
his own high potential battery as follows:
IFill twenty-five test tubes with a  paste
made of manganese peroxide and powdered
carbon which has been moistened with zine

chloride and sal

1 coupling arrang.ment of the three Ind

ammoniac Place a
zine strip and a
carbon rod in cach
tube and pour
melted paraffin
over the top. These
cells connected in
series form an ex-
cellent battery
which can easily
be renewed by re-
moving the paraf-
fin and remoisten-
ing the mixture
with sal ammoniac.

The audion
may be
mounted either in
front or inside the
cabinet, the latier
way being prefer-
able as it protects
them from break-
age. If a second
audion bulb is con-
sidered too expen-
sive at first, build
the outfit. hook it
up as shown and
leave a place for
the other butb to
be obtained later.

In  conclusion
let me say that the
set herein de-

transformer 1s of e

the two-coil type

offered for sale by

several manufacturers. However, should
the amateur desire to build his own trans-
former it can be done as follows: Wind
3.000 turns of No. 40 enameled wire on a
iron core ¥ in.in diameter and 1% in. long.
Tape this winding and over it wind 12,000
turns of No. 44 enameled wire. Boil the
entire unit in paraffin and tape.

is statl

nary gaseous bulb, requires no critical ad-
justment of the potential of the “B” bat-
tery. The older type bulbs may be used,

“but it must be remembered that the receiv-

ing bulb must be a good oscillator. The
entire success of the outfit as a continuous
wave receiver depends on this,

The high and low voltage batteries are
hooked up as shown, using a storage bat-

¥ while.the two primarles are adjustable.

. The y scribed is remark-
abl inexpensive
andy capable of do-
doing exceptionally good work. There are
only two variable condensers used; no ex-
pensive and cumbersome undamped load-
ing coils are employed, and the same set
of “B” batteries and filament cells are
used for both audions. Construct the
complete outfit and the results obtained
will amply repay you for your time, labor,
and expense in building it.

San:Diego, Cal., from London

This scheme for long range reception
was evolved by the writer after a consid-
erable amount of experimental work, and
results obtained would appear to “justify
the writer's assertion” that further experi-
ments may yield even better results. .

The aerial used was of the "L” type,
composed of four strands, each 7/23
(B.W.G.) stranded bare copper wire, cle-
vated at the highest end to 125 feet, the
lead-in being taken from a height of 90
feet, the top span length being 650 feet.

With the apparatus specified on attached
sketch, and one valve only in use for recep-
tion, the stations in America were audible
at the strengths stated, strength 7 being
taken as the standard of clear reception
with strength 3 as the basis of a signal
readable by an expert:

San Diego ........ Strength, 3to 4
Great_Lakes ....... “ 3
San Juan ......... - 6
Belmar ..... " 8to9
Sayville ........... “ 8
Arlington .......... " 8
San Francisco...... . 4
Key West.......... ° 5
Balboa ............ “ 7
New Orleans ...... 3

By ALEXIS J. HALL*

q0.000mhH  ..001
so00mh  / 5

1500 o Plone

Here Is & hookup worth trylng out. Note the
different lnduct and ity values

are glven.

Practically all the above stations were
using arc for transmission and were heard
at the strengths stated during daylight.
No _amplifiers whatever were used.

®* Radio Engineer Alliance Aeroplane Works.
Acton, Tondon . S.

www americanradiohistorv. com

TRANSMISSION THRU EARTH "AND
WATER FOUND SUCCESSFUL

San Diego, Cal.—Radiography will be
revolutionized by transmission through the
earth and water, instead of the air, as the
result of discoveries made at a little ex-
periment station on a barge in San Diego
Bay, it was predicted by Lieutenant R. A.
Morton, of the Navy radio laboratory at
Mare Island, who conducted the experi-
ments.

First proof of the success of the new
method of radio transmission through the
earth, according to Lieutenant Morton,
was made when the Navy Department sent
a message from the Annapolis station to
the British admiralty that the dirigible R-34
had been sighted off the American coast.
Lieutenant Morton was at his instruments,
heard the message and copied it in its en-
tirety. He said that under-water cables can
be pointed like a gun toward any station
desired and so single out such a one,
whereas, aerial antenn® are equally affected
by waves from all directions. The signals
received were of the same audibility as in-
tercepted by the overhead antenna.
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How Manufacturers Work ““Formica’’ and *““Bakelite”

XYBENZYLMETHYLENGLY -
COLANHYDRIDE" is the chemi-
cal name of that wonderful
insulating material — “Bakelite.”

It is non-hygroscopic, the best insu-
lator known, will stand a heat of over
400 decgrees centigrade before carbon-
izing, and is practically unbreakable.
The layman gets this compound in the
clear amber color that is one of its char-
acteristics, when he buys a cigarette or
cigar holder. Even umbrella handles are
made from it. For use as a commercial
insulator the compound, still in the molten
state is mixed with paper pulp and allowed
to harden and form “Bakelite Dilecto”.
Also it is mixed with different body mate-
rials and moulded under pressure to form
the various moulded insulating parts so
much used in the world today. Receiver
caps, instrument knobs, switch handles,
commutator settings and many other items
are made this way.

It is well known, of course, that “Bake-
lite Dilecto” in the form of sheets, rods
and tubes, is the standard in both govern-
ment and commercial apparatus for insula-
tion purposes. It is rapidly coming into
its own in the amateur radio field.

The proper use of “Bakelite” and “Form-
ica” seems to be a mystery to the amateur
and many professionals as well. It can
be secured from the manufacturers in
either the natural brown color or in black.
A great deal of government receiving ap-
paratus makes use of the brown and it is
then given a polished finish by means of
fine grade tripoli and an ordinary buffing
wheel. DBlack “Dilecto’ is in predominance
and is gencrally finished in dull black or
what is known as the grain finish. Pol-
ished black surfaces of “Bakelite” are be-
ing abandoned in favor of the grain fin-
ish. as thev look rather shiny and cheap.

The question often asked is. “how can I
finish this stuff except by hand?”

The answer that will be received from
the manufacturers of either “Formica” or
“Bakelite” is, “even the largest users of
our products secure the fine grain finish
by means of fine sandpaper and oil and
handrubbing. No mechanical method
seems to give the proper result. For the
final finish rub with a fine grade of rouge
and wipe with an oiled rag.” The ahove
process gives a fine appearance, but the
writer has succeeded in finding a mechani-
cal means to do the job and it is giving
daily satisfaction in finishing hundreds of
panels. large and small.

To bhegin with a cloth wheel is huilt up
and bhalanced. It should be ahout 12 in. to
16 in. in diameter. Now mix some very
fine emery with a binder and apply the
mixture to the wheel. Be sure to secure a
very smooth and uniform coating. A regu-
lation grinding and polishing lathe is now
belted down to a speed of about 400 r.p.m.
The wheel is locked in place and a coating
of machine oil is applied to its surface.
The surface to be finished is applied to
the wheel with a regunlar and steady down-
ward motion. The chief difficulty seems to

*Rladlo Engloeer. Menomlnee Tlectrle Co.

By ). STANLEY BROWN*

be in getting under the skin. After that it
is easy to work out the scratches and the
brights. This method, of course, would
not pay the average experimenter for the
time it takes unless he is after produc-
tion.

The best way to finish the edges of
panels is against a fine sandpaper disc. It
is well to make sure that the table is at
true right angles with the wheel. The fina!
finishing is always given with an oiled rag,
as stated before. ’

P

Pointés wide

This lho\\‘i the construction of the tool used
for worklng scales, etc., on bakelite.

Cutting, Drilling and Tapping

The average amateur has the “blues”
after his first attempt to work “Bakelite”
or “Formica”. By the time his work is
finished he has a nice pile of broken drills,
hacksaw blades and taps. The tendency of
the substance is to resist any cutting action
so that it does not do to force the work,
as it will quickly draw the temper out of
the best of tool steel. Drills should be
driven at moderate speed and sharpened
frequently; if not ecach hole will be a little
smaller than the one before. Grind the
drill with good clearance and use a rather
coarse feed. Drill all holes from the
finished surface as the drill always breaks
through, lecaving a ragged hole.  When
drilling into the edge of a “Dilecto” sheet
a clamp should be applied to the faces at
the spot to prevent splitting. This is a
necessity when tapping from the edge.

It is customary in tapping to use a size
smaller drill for a given tap than would
be the case in metal; this will assure good
clean threads.

When cutting the substance on a small
basis, a hacksaw with a rather coarse
blade is resorted to. Firm. steady action
of the saw is assured if sufficient pressure
is applied and one does not attempt to
“speed up”. When cutting in large quan-
tities and to irregular shapes a specially
tempered band saw, driven at about half
the usual speed, is used. Here again let
me say that extra production does not re-
sult from forcing the machine.

When straight cuts are to be made a
metal-slitting saw is the best thing to use.
If possible it should be ground just be-
neath the teeth to give it set.

Machining

When turning. a tool with a large tung-
sten content should be used. The lip
should have a positive rake and be slightly
ahove the center-line of the work. \When
using the “Dilecto” rod one will find that
it works much the same as fibre. Many
times discs are turned out of the sheet for
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the purpose of inductance caps, rotary
spark gap wheels, etc. They are first cut
to approximate size on a bandsaw and ac-
curately machined in a lathe by mounting
in groups on a mandrel. The last disc
should always be backed up by a brass
plate, to prevent extreme burring of the
outer edge. Surfacing cuts should be
avoided“if possible, as it is difficult to do a
workmanlike job.
- " Milling

Milling is one of the best ways to work
the substance and cuts should be made at
about the same speed as if one were cut-
ting cast-iron. Always back the work up
with a brass plate when cutting across the
grain. Never use oil or any form of lu-
bricant ~'when machining “Bakelite” or
“Formica”.

Stamping Letters and Engraving Scales

Anyone who has ever taken letter or
number stamps and tried to mark posts or
terminals on “Bakelite” has become very
disgusted, without doubt, and has begun
to believe that “Bakelite” and glass are in
the sameé family. It is quite likely that
nothing resulted but a rough-looking hole
in the surface of a fine new panel.

When a particularly fine job of marking
is desired, it is the custom to have it done
by an engraver. However, the scales and
letters on most all government and com-
mercial apparatus are stamped on. You
say, “How?” Well, the panels are placed
in a vat of boiling water until heated
through and through. They are then laid
on a table and stamped while soft. The
burrs raised up are then pushed down with
the face of a carpenter’'s hammer. After
the water has been wiped off and the pan-
els have become perfectly dry the depres-
sions are filled in with thick white lead.
After this another application of the oil
rag will give a finished piece of work.

The above method of marking scales is
all right from a production standpoint, but
the amateur is obliged to employ a different
means. The writer has used the following
method with considerable success.

First secure a piece of No. 18 (Stubbs’
Steel Wire Gauge) drill rod about three
inches long. Bend at right angles 3" from
the end and grind as shown in Fig. |
Mount in a small wooden handle.

The scales radius and sub-radii are now
laid out on the panel, after the finishing is
done, with a draftsman’s lead compass.
The inner radius should be scratched in
deeply with a-pair of toolmakers’ dividers.
Now clamp the panel to the bench and use
a combination square to guide a protractor
of the draftsman’s type and lay off the
points with a sharp but soft lead pencil.
1f a patented protractor is at hand it will
not be necessary to lay out the scale. as it
can be scratched in by using the protractor
arm as a guide. If not, a .pin is driven
into the center and used as a guide in con-
nection with the pencil marks. The 10 de-
gree marks should be %" long, the 5 de-
gree marks should be 34", and .the single
marks about %” on the ordinary scale.

After scribing the scale in place the burr

(Continued on page 259.)
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~Improved ““B’* Battery Construction

Running an up-to-date audion radio set
in these strenuous times is no joke, believe
me, with raw material at such a high figure,
and in this article | intend having a mighty
hard go at_reducing the H. C. R. (high
cost of receiving), as far as the high volt-
age “B” battery is concerned.

From descriptions in many wireless
magazines the_test tube storage battery ap-
pears to receive a lot of favor—at least
theoretical—from experimenters because of

-Marine 6lve

s~Sand
. Paper
Zine Strip
Bent Spiral i _/f%e_eer Covered
Sawaust
:&otting Paper
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One type of battery which has proved very
efficlent in the plate circult of an audion.

its simplicity, and low cost. I past thru this
stage in my radio evolution, but discarded
the idea as too costly after ruining a uni-
form, and other articles which were un-
fortunate enough to come in contact with
the H.SO.. A dry battery seemed about
the only alternative, and to get over its
high initial as well as maintenance costs I
evolved the following types of cells:

No. 1 employs a construction I have not
yet seen mentioned in radio circles.

It is a miniature of the Minotto cell,
which is a modification of the Danicll cell.
1 first thought of the idea after reading
Mr, Thomas Reed’s article on “"Bats.”

By JOSEPH G. REED

For a 50-volt battery procure 50 test
tubes 1 x 6", 25 yards No. IS B. & S. rub-
ber covered copper wire, 1 sq. foot sheet
zing, as used for dry batteries, 2 1bs. of
copper sulfate, marine glue and sawdust.

section of the battery is shown in
Fig. 1. Cut up the wire into 15" lengths,
have 6” and remove tinning with emery
paper, then form into a spiral as shown.
The outer binding, etc., must be removed
from the rubber insulations or it will cause
trouble later thru capillary action if left on.
Bend the spiral at right angles, place it at
the bottom of the tube and cover it with
1” of powdered dry CU SO, add a little
water to just make damp and then cover
with a layer of felt or blotting paper.
On_top of this pack 3" of damp sawdust
which has been previously thoroly soaked
and cleaned in water.

Now cut a strip of zinc sheet 9” long by
14" wide and form it as shown in the
drawing.

Insert it on the top of the sawdust and
pack on some more of the latter to within
34" of the top of the tube. Place a layer of
paper on top of this, then pour in some
sani to within 14" of the top, and finally
seal with marine glue or sealing wax. To
make a water-tight seal run a hot iron
around the top of the tube to stick the glue
to the glass. The voltage of this cell is
1.06 volts, and it can deliver a maximum
current of about 20 milliamperes for a long
period. Its internal resistance is in the
neighborhood of 50 Ohms. As the current
taken by the audion is measured in micro-
amperes, this type of cell will easily deliver
all the current required.

If the copper sulfate shows a tendency
to work its way up thru the sawdust, it can
be brought back to its proper place by
short circuiting the battery for about an
hour. This will not injure the cells, as
they will discharge continuously without
appreciable diminution of output under
these conditions for several days.

Because of the fact that these cells dete-
riorate if shaken about or held in anv
other position than the vertical, | developed
a more stable variety fashioned after the
regular dry cell.

To make a 50-volt battery procure forty
(40) small bottles of the type used by
druggists to pack vaseline, etc., 10 ft. of
34" zinc rod, 10 plain arc carbons 30 mm x
6émm, and sufficient manganese dioxide,
carbon pouwder, sand, and marine glue to fill
and seal tlie cells. Cut the carbons and
zincs into 3" pieces, and around the zincs
wrap filter paper to a height sufficient to
prevent contact with the manganese diox-
ide mixture. Local action will ruin the

cell if the zinc is allowed to come in con-
tact with the depolarising material, ‘.-
prare a suflicient mixture of 60/ %78,
40% carbon powder, to fill all thg

make into a paste with a 20% N Aan-
monium chloride) solution. e pots
to within ¥4” of 1he top, moi the paper

around the zinc with NH.Cl solution, and
insert it and carbon in opposite sides of
the cell. Cut a small picce of card, as
shown, place on top of the mixture, and
pour in a ¥4 layer of clean dry sand. Scal
the cell*with marine glue, taking great care
to make a water-tight scal, as previvusly
explained, or creeping in of ammonium
salts will be very troublesome. All the
cells should be connected in series hy
tightly twisting picces of copper wire he-
tween the zincs aud carbons, and finally the
tops of all cells given a liberal coat of

AP0 +Larbor]
A Mmxture

Another type which 1s more stahle and pro-
duces e¢ven better results.

paraffine wax to prevent corrosion or ac-
cidemtal short circuiting,

The open circuit voltage of these cells
is 1.5 volts, and internal resistance 10 ohms.
Under working conditions on an audion
circuit taking 700 microamperes for a con-
tinuous period of six hours. a 50-volt bat-
tery of this type had an average voltage of
1.35 volts with less than a 2% variation
bLetween initial and final voltages. As
these cells are absolutely evaporation proof
they last for a very long time before hav-
ing to be recharged with fresh materials.
1 have had one set working on a load of
one milliampere for at least two hours per
day since January, 1919, and the lowest
voltage reached at the end of a run has
been 1.26 volts. 1u conclusion I would like
to invite correspondence from any reader
who has developed any portable audion “B”
battery.

Practical Suggestions on Oscillating

N

HE advent of amplifiers in the gen-
eral radio field makes necessary cer-
tain precautions being taken to pre-
vent undesirable noises offsetting the ad-
vantages of amplification. Mlar]y, some-
what inexperienced iw- regenerative recep-
tion in conjunction with one or two stages

of audio frequency ampiification, are at’

present designing claborate receiving panels
without due regard to the ncccssvty.of
keeping sliding contacts out of thc. dC..\‘I'gn
only where necessary; and the desirability

Audion Circuits
By C. C. HENRY

of making every connection a soldered
one. All leads in the amplifier circuits
should be kept short and. where necessary,
cross each other at right angles. The
transformer coils should be placed at right
angles as well. Amplifiers sometimes show
a lesser tendency to “howl” when the leads
between the detector tnbe plate circuit and
the primary of the audio frequency trans-
former are reversed. In receiver circuits,
other than those used for direction finder
work, it is possible to directly ground one

www americanradiohistorv. com

side of the filament lighting battery. This
usnally removes all tendency to “how!”, as
well as much induced hum from A. C. and
D. C. power and lighting circuits: but does
not decrease signal strength. All A. C. and
D. C. lighting and power circuits and per-
haps telcphone lines adjacent to the re-
ceiving set should be metallic covered, and
this metallic covering grounded, if “in-
duction” is troublesome. 1f drop cords
near the receiver are desired they should
(Continued on page 254.)
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[deas—Second Spasm

Really, the demand for ideas is past al)
supply, judging from the interest shown
in my litle Bridge Circuit, not to mention
the kind assistance of Zip. Just between
you and I, dear reader, that lamp stunt
workzd, didn't it? 'Fess up.

Now, here is a couple more; let's see
what we can get out of them. Look at
the average loading coil or inductances
used for long waves. Inches, feet, yards
of darned expensive wire wound on big
tubes that take up the room that should
be used or available for storage of, say,
coal, hay or other fodder.

Why not devise a core that would en-
able a tiny coil to tune the longest wave?
In the good old days I've loaded 2500 on
an 800 coupler with twenty feet of wire
around a finishing nail, no fooling. The
new core, of course, should have low hys-
tersis, which condition can be obtained by
having the molecules of the iron in a state
of poor equilibrium. But how? Well,
try this. Wind two coils of iron wire in
the manner shown in Fig. 1, using one
layer of wire in each coil to cut down ca-
pacity losses.

Now, we know that a field of magnetic
flux surrounds a wire carrying a current,
and that field starts from the center of the
wire and spreads; this accounts for induct-
ance in a straight wire, the field of flux
cuts some of the conductor while spread-
ing from the center outward.

Carrying on, consider our coil in a cir-
cuit, as shown; as soon as current starts
to flow that flux field starts to build up in
each coil, the molecules in the iron of both
coils are loosened as it were and respond
quickly to the influence of the other coil.
Will it work? The hystersis is cut down,
no choking, or is it?

“I'Il have another cigarette, thanks!”

But then there are other ways of up-
setting the equilibrium of molecules in
jron. We are all aware of the fact that
iron loses its magnetic properties as ils

By THOMAS W. BENSON

= fpd

’

2he Colls Shown Hers Are Wound With Iren
Wire Instead of Copper.

temperature increases up to the critical
point where it ceases to be magnetic.

* Hal Chain that idea. Let's see. Take
a piece of mica and roll it around a form
about an inch in diameter. Take a long
length of iron wire, double it and wind it
closely on the mica, but do not let the
turns touch. When in place the wire is
plastered over with alundum or asbestos
cement and covered with a second sheet
of mica.

The non-inductive heating unit is used
to form a core for an inductance coil.
When everything is hooked up connect the

g —_

fig 2 =

Here We Have a Combination That Can’'t Be
Beat.

core to a source of current properly con-
trolled by a rheostat.

It should work then in this fashion:
The current heats the iron wires and puts
the molecules into vibration, any radio
currents flowing through the coil will
have little difficulty in swinging them one
way or the other, as per existing theories
of magnetism. Lo, we then have a core
with the hystersis under perfect control,
mighty handy to warm the hands on in
winter, to keep the radiator in the car
from freezing or heating wifie’s curling
irons, too. Or, mayhap, to marcel the
waves| |

Hey—wait a minute! Here is another
idea along the same lines. Iron is not
the only substance that is magnetic. An
alloy of 60 per cent copper, 14 per cent
aluminum and 26 per cent manganese is
highly magnetic. Let us then try various
percentages of these metals to form a
new alloy that will increase the inductance
of tuning apparatus without choking the
signals.

They should be formed into a tube and
the wire wound on a second tube some-
what larger to prevent capacity losses—or
why not wind the coil with wire made
from the alloy in layer windings, one wind-
ing forming a core for the next, and so on?
Let's see, what shall we call the alloy?
Er—how about—all right, Mr. Editor, if
you insist, here’s your copy. Au revoir,
Idea-ists, I liave some more detectors I'll
tell you about later,

Curtain—Please.

(39th Associate Epitor’s Nore—This
bird Benson sure is unromantic and naive
as a new-born pterodactyl. Here he goes
—see Fig. 2—and builds an honest-to-good-
ness audion—loose coupler combined—hot
filament grid—and plate, and never tumbles
to it! It only remains to place the con-
traption amidships of a vacuum—let us
say the inside of a vacuum bottle, replace
the cork, and off you are 1 |—“Fips.")

Practical Method for [nstructing Code and Tuning

1 believe that if the following system is
used by Radio Clubs in their efforts to teach
aspirants to be good radio operators, that
it will be found a very effective method
since it simultaneously gives tuning and
code instruction. The advantage of such
instruction is obvious.

The only instruments necessary are an
inductance, a buzzer giving a high-tone, a
variable condenser, preferably of .001 mfd.
capacity, a telegraph

is wound with twenty turns of No. 25
double silk-covered wire with connecting
leads of 6 inches. When the inductance
is made it should be connected in a cir-
cuit as the diagram shows.

It can readily be seen that the system is
merely employing a wave meter as a trans-
mitter of signals. The whole apparatus may
be mounted in a cabinet or box, the design
of which I will leave to the constructor,

because of the various conditions that sur-
round each individual case. Above all, the
buzzer should be muffled. Receiving sets
made up of detectors, variable condensers
and receivers, should be brought into use
with this method of instruction. I have
found from experience that if only a
straight inductance is used in the receiving,
better results are obtained in sharpness of
tuning when the unilateral connection is em-
ployed.

key and a dry cell.

The inductance
will give a range of
wave lengths from
200 meters to 600
meters approximate-
ly, when shunted by
a .00 mfd. capac-
ity. It is constructed
as folluws: A card-
board tuhe 3%

= |
: . . W
code instructors for
different methods of
using this system.
Of course the
builder of this ap-
5o paratus is not lim-
ited only to the
small inductance de-

I will leave it to
the ingenuity of the

scribed.

inches in diameter
and one inch long,

By QUlsing » Bugzer 'Trausmitter Several ceveiving bels May Be Used for Instruction

in Code and Tuning.
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Contributed by
Wenperr Kine.
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‘Notes on Crystal Detectors”

In this day, just as of old, the layman
goes through the period of his apprentice-
ship using the crystal detector in prefer-
ence to the more expensive and complicated

vacuum valve.

Fig. 1

A very eficient galena detector design. Note
e rigid comstruction.

He is favored less, however, than the
“Bug” of other days, masmuch as the
ground that he must cover is but occa-
sionally touched upon by the substance of
the current press.

The aim of this article is to bring out a
few points of construction in a general
way with a word or two anent the safe-
guarding and operation of. crystal detectors

As the jarring out of adjustment is a
consideration that should be anticipated in
designing of the device, it will be consid-
ered first. Briefly speaking, 2 design which
best overcomes the effects of jarring and
all ordinary vibration is one in which those
parts not rigid with the base are so light

fig 2

This type of consatructlion is best adapted to
a slllcon detector.

as to be carried freely with the slightest
motion given the device,

These qualities are instantly apparent
in the galena detector shown in Figure 1.

By C. H. BIRON

There is nothing new about this particular
form, but it illustrates the point in ques-
tion very well as all the parts are rigid
except the fine wire contact, which is so
light as to offer practically no resistance to
any vibration transmitted to it. The smooth
surface of galena is adaptable to this form,
as it permits the contact points being moved
over it with the point of a pencil. The rod
holding the wire being tightened at a point
that gives approximately the best working
pressure.

Another style that involves the same
principles is shown in figure 2. This pate
tern is a variation of the so-called “cat-
whxsker, and as the length of the spring
wire contact requires some size and mod-
erate pressure, it is a very satlsfactory
mount for silicon which ranks a close sec-
ond to galena for sensitivity.

Either of the foregoing types will re-
main in adjustment for days at a time
where they are subject to the ordinary
jarring that works havoc with the setting
of many other types. Tho they are but
two of many ideas that embody the same
virtues, they will give very good results
when mounted on receiving panels, on bases
with tuners or other apparatus, in portable
sets or, in fact, any location where the
processes of tuning impart vibration to the
whole.

By way of contrast an opposite extreme
is shown in Figure 3. Here the contact
carrying arm will rebound with vertical
vibration and undergo tortion with sudden
motion in a horizontal plane resulting in
mncrophomc noises in the headset and loss
of setting.

Detectors that employ comparatively
heavy pressures, such as carborundum and
zincite-bornite couples, do not require
much delicacy of design, and nearly any
type of stand will suffice for their use.

Another annoyance common to crystals
is the burning out of a sensitive spot thru
strong signals or the effects of the local
transmitter. A very common error in cor-
recting this evil lines in “shorting” the de-
tector while sending. A glance at Figure
4 will show that this procedure defeats the
purpose intended as the detector then
forms a closed circuit in itself, the size of
which depends on the physical arrange-

Increasing the Secondary Uoltage of

Many amateurs have not obtained full
efficiency from their transformers in the
past, due to the fact that tthe transformer
had a secondary voltage that was too low
to enable full power to be obtained on
two hundred meters with the small con-
denser necessary to obtain this wave-
length. By examining the following for-
mula, this fact will be made clearer:

K.W.=Frequency X (Sec. Volts)*

C (mfds) X 10

For example, take a one half kilowatt
transformer having a secondary voltage of
7,000, with the rotary giving a frequency
of five hundred cycles, and apply the
formula. In doing so one finds that the
maximnm power that the condenser will
handle is about a quarter of a kilowatt,
and while the transformer is efficient for
the power consumed, as the primary will
only draw a quarter of a kilowatt, still

By F. E. TERMAN

Stanford University, Californias.

the transformer is not giving all the pow-
er that it was designed to deliver, and no
enterprising amateur is ever satisfied with
such a condition. Since there are practi-
cal limitations to the speed of the rotary
spark gap, and the condenser capacity is
fixed, the only way in which the power
can be increased is by raising the sec-
ondary voltage of the transformer. One
way to do this is to feed the primary
about 180 to 220 volts. This voltage can
be obtained from a power transformer
working on 110 volts, altho this is a
rather expensive method, or if the house
is wired with the three wire system, the
two outside wires will give 220 volts, and
in conjunction with a choke coil will solve
the problem very nicely. In most cases,
however, it will be casicst to tap the pri-
mary of the transformer, thereby reducing
the number of primary turus, until the
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ments of the parts that make up the loop.
When in proximity of the transmitting cir-
cuit this loop is traversed by a current that
is governed by the plane of the loop in re-
lation to the conductor of the transmitter
and its nearness to them.

Bty

Fig. 3

Carborundum and other mineruls regabing
heavy pressure should be used in a stund of
this type.

The best procedure in safeguarding the
detector while sending is to disconnect
both sides of it from the circuit as close
to the device as is found practicable. It
is also well to cover it with a metal box
or a non-metallic cover lined with tinfoil,
which may be set gently over it after ad-
justing. ’i:hls cover will also preserve the
anmeral by shielding it from grease and-

1rt.

Fig.4

This method should never be emploved. The
Shunilng of a detector with a switch forms
an oscillating clrcuit.

Your Transformer

desired secondary voltage is obtained.

To do this it is necessary to unwind the
insulation around the primary for a width
of about a half an inch, until all of the
layers of the primary are exposed to view
on one side. Then one of the end wires
of a layer about a third of the way from
the outside should be pulled slightly out
of place, the insulation reinoved for a
short space, and a tap taken off by solder-
ing the bared end of a piece of fexible
conductor, as a lamp cord, to the wire.
If additional regulation of power is de-
sired, another tap can be taken about one
sixth of the way from the outside. This
will approximately double the voltage, so
that in cases where the voltage is to be
raised only about thirty percent, one would
obviously take the taps off uearer the out-
side edge, or else a very large overload

(Continued on page 258
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Some Valuable’.Tirs Worth Trying

ANY amateurs will doubtless count
M as valuable the few little innova-

tions and ideas herewith presented.
Some of them were used constantly by
the writer while in France with the Cana-
dian Corps, and others of them are in oper-
ation now at his station.

Instead of considering the old fash-
ioned (?) loose-coupler good only for ex-
perimental work on spark rcception, one
can use it with no change whatsoever made
to it for receiving spark and continuous
wave station signals. In the accompany-
ing hook-up (Fig. 1) L. C. denotes an
ordinary loose-coupler, the secondary coil
of which is in this case a “tickler coil”, be-
ing connected in series with the plate of the
vacuum tube. Regular readers of the
Rapio AMATEUR NEws may have noticed
this diagram in the September issue. It
was there accredited mistakenly to the
French radio service, whercas the circuit
was devised by a Canadian wireless opera-
tor, after a lot of experimenting with dif-
ferent connections, forms of inductances
and battery voltages. The variable con-
denser shown can be omitted, for altering
the couphng of the two coils will bring
about the same closeness of tuning. The
primary taps should be of the units and
tens variety for sharpness; of tune. The
voltage of the B battery should be not
greater than 75 and not less than 15; in
France we used a dry-cell battery with
voltage taps taken off every 15 volts. \With
the hard (exhausted) type of valves., six
volts may he required in series with a
small variahle rheostat made of about ten
feet of good resistance wire wound in the

Connection for a change over switch.

amateurs will resume operation of

their transmitting sets comes the
itching to get that key under your fingers
once more, to jazz out your thoughts to
your friends far and near.

But are you one of that ostracized class
who. although old hands at the radio game,
are still referred to covertly hy their fel-
low operators as “hams”, either because of
a disinterested style of sending or its other
extreme. too much swing or as one might
say. jazz? If so, then for the sake of
your own popularity during the coming
days of competition, you had better turn

W[TH the approach of the time when

By_). W. F.ICHIPMAN

form of a spiral, while with soft valves
four volts should suffice to light up the

filament.

Fig.1

A

A new clrcuit to be trled out by you
nmateurs.

The cost of accumulators may be some-
what prohibitive for some amateurs, par-
ticularly where their use entails the pur-
chase of a rectifier for charging them. On
that account some experimenting was done
and it was found that just as good results
were obtained using ordinary wet cells as
by lighting tthe audion filament with stor-
age battery juice. The best type, and per-
haps as cheap as any, is the common car-
bon-cylinder, zinc-pencil cell, using sal-am-
moniac solution for the eletrolyte. There
are no noxious fumes from this type of
battery, and they will only require atten-
tion about once in three weeks, when the
solution should be renewed, and the ele-
ments and containing jar be thoroughly
cleaned. It is most important, however,
to have the zincs well amalgamated with
mercury, otherwise the cells will quickly
run down when lying idle, by reason of
the zincs becoming eaten through.

A great saving in the time of operating,
in space, and in expense, can be accom-
plished by having all your double-throw
switches mounted in such a way as to have
a 90-degree throw instead of the usual
180 degrees. The writer has all such
switches fastened on a board at right an-
gles to the top of the operating table, so
that half of the contacts are mounted on
the table, and the other half on the board,
the knife-blade hinge being in the corner.
Instead of going to the expense of buying

Your “Fist”
By C. H. PFEIFER

your introspective eye and ear on your
fist, and analyze it with a view to im-
provement.

There are almost as many styles of send-
ing as there are operators. The require.
ments for the ideal fist are a reasonzble
speed, legibility, and—mark this—individ-
uality ; and while the first two are of great
importance the latter will make or break
you no less. Any ome who has listened to
automatic tape transmission, which is per-
fect Morse. knows how monotonous this
becomes after a short time. Why? Be-
cause the human touch is lacking and the
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double-throw switches, why not buy the
single-throw variety, and either make or
else buy (they are easily obtainable) the
opposite contacts. o

For stations using the supply mains, and
also having audion reception, it is advisa-
ble to have a quick change-over switch
which will make or break several differ-
ent circuits. The four-pole double-throw
switch represented by Figure 2 will prove
a handy arrangement for this purpose. No
explanation is necessary of this, for it can
be seen that in changing from send to re-
ceive, the supply main to the key and
transformer is broken, the aerial and the
earth thrown to the tuner side, and the
filament current circuit of the audion is
made.

Instead of having the test buzzer cir-
cuit closed, as is usually the case, by a
push button located on the table top or on
the panel, it is far better to do away with
the push and arrange two metal contacts
in such a way as to be able to close them
by pressure of the knee sideways against
the leg of the table or other support. By
so doing, one can get at his crystal de-
tector with both hands to recover that sen-
sitive point. .

In Figure 3 is shown an arrangement
made possible by a double-pole, double-
throw switch, whereby the sending key
may be used for practicing, with a loud
buzzer and battery in series. On the
throwing over of the blades of the switch,
the key is in circuit with the sending trans-
former and the mains.

o L
r19.-3

u v

Arrangement for utllizing buzzer for praotice.

sending has lost its individuality. It is
too perfect.

The other extreme, the affectation of an
exaggerated swing, has its drawback in loss
of clarity and speed. Since a swing is
the assertion of the operator’s individual-
ity, it is not well to discourage it alto-
gether; but beware of its exaggeration, for
when too amply cultivated it becames as
rasping as the cheaper popular song heard
several times and then tired of. The writer
has been vastly amused more than once by
hearing amateurs in the developing stage

(Continued on page 258.)
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USING A PERMANENT MAGNET
WITH THE AUDION

Very few articles have been published

concerning the use of a permanent mag-

net in connection with the three element
vacuum valve. Some of them state that

Method of mountlng the magnet.

the signals are greatly intensified while
some say the opposite. After experiment-
ing for some time I have found that the
permanent magnet is an accessury worthy
of a place upon the operation table.

If the rheostat jis left slightly under the
best point of adjustment and a magnet of
the permanent type moved toward it at
about the heighth of filament, the election
discharge will be varied by the influence
of the magnetism until a point is reached
where the intensity of incoming signals
of a certain station are loudest. The po-
larity of the magnet will make quite a dif-
ference in the intensity of signals, one pole
usually bringing in some signals louder
than the other.

The magnet may also be used to reduce
interference, its inanipulation being much
more accurate than that of the other re-
ceiving instruments.

A convenient stand for magnet is shown
in the sketch. It consists of a wooden
base slightly larger in dlameter than the
length of the magnet, a brass rod, and a
springy brass clip. The base is made large,
to prevent it from toppling over. If this
is to be used on a cabinet where the bulbs
are inclosed, the base can be made smaller
and weighted by drilling holes in the bot-
tom and filling them with lead. This will
allow the rhagnet to pass through the
“peep hole.”

Contributed by H. Karic.

SPARK PLUG FOR SPARK GAP

Now that we are permitted to transmit
once more, those of us who have an old
discarded spark plug hanging around can
make good use of same as shown in the
drawing.

‘5
1

Hookup for uslng & spark Plug os o spurk
gup.

RADIO AMATEUR NEWS

I have found this to work very well on
small coils and also for amateurs of lim-
ited means. The plug can be an old one,
and it works as well as when new, that is,
if the insulation is O. K.

Contributed by T. G. Winpom.

“DEAD-END SWITCH

Here is a design of “dead-end” switch,
which I think is even simpler and less ex-
pensive than most switches of this type.

A is a piece of thin spring brass about
a quarter of an inch wide.

B is a piece of stiff brass a quarter of
an inch wide and bent into the shape
shown.

Anaucrance

e
Leads %32 bross screw

Dead eond switch arrangemoent.

The switch lever C should be somewhat
heavier than usual, so as to depress the
spring 4. The turned-over end should be
well rounded in order to slide upon the
piece A4.

As shown in the accompanying rough
sketch, when the lever C makes contact
with A4, the remainder of the inductance
is entirely disconnected. (Contributed by
F. S. Williams.)

Showing the construction of the aerlal
connector.

AN AERIAL CONNECTOR.

The material necessary for this antenna
connector are:

A small piece of 1-16” sheet brass, five
(or more) machine screws % x 14 x 24
Cut the brass to the shape shown and the
size to suit vour requirements. Bend the
upper edge to form a proteciion from snow,
etc; drill the screw holes with a No. 6
drill and tap with a 14x 24 tap. Drill the
fioles for the wires so that the wires will
barely slip thru tightly.

Contributed by Ray T. Evviorr.
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AN ARC BUZZER PRACTICE SET.

Since restrictions have been removed
from amateur transmitting stations, it
is still necessary to use buzzer sets to
keep in practice on the code. The ideal
practice set is one that will give an exact
reproduction of a wircless set.

nv ‘
[
rK

L« jomp

K= hey

8+ Buzzer

C =Conaens:r
P Plones

‘‘he buzzer s connceted In series with o
25-watt lamp.

The apparatus needed for my practice
set is a small buzzer set, consisting of a
high-tone buzzer and a key mounted on the
same base, such as is sold by any wireless
supply house, a 25-watt lamp, a telephone
condenser, and a source of 110 volt direct
current. Connect as shown in the diagram.
Adjust the buzzer so it gives a rather
ragged, high-pitched note and screw the
key down tight. Then to transmit signals,
instead of pressing on the bakelite knob,
touch the metal part of the key.

When you touch the key your body acts
as a condenser in the phone circuit and so
varies the frequency and therefore the note
in the phones perceptibly. This sounds just
like a station with a singing arc operating
thru heavy static. With a scheme like this
you get very fine practice in receiving thru
static and interferences.

Contributed by R. E. MaTHES.

a |
CONCENTRIC KNOB CONDENSER
CONTROL

With the modern undamped receiving
sets requiring two or more variable con-
densers, one of which is usually oil-filled,
the experimenter finds difhculty in plac-
ing controls on the avecrage size panel.
The following description and the accom-
panying diagram show a compact and effi-
cient method of mounting two condensers
on less than four square inches of front
panel space.

Two concentric knobs such as are nsed
on most types of variometers, are mounted
on the front of the panel with their point-
ers and scale. The inner shaft may be
geared by a simple arrangement, to a ver-
tical oil-filled condenser, while the outer
is attached by a pulley to a horizontal
condenser mounted on the back of the
panel.

Contributed by T. H. LASSAGNE.

Y

Snorr ro cono f

Mounting of tha concentric condenser control
for two oondensers.
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PROBLEMS FOR WIRELESS
OPERATORS
By W. H. Eccles, D.Sc.

More information is wanted on the
measurement of change signal strength
when land or mountain ranges lie between
a ship station and a high powered shore
station. For instance, a ship when round-
ing the bend of West Africa on the Cape
route, gradually brings land between Euro-
pean stations and itself.

Another problem which needs investiga-
tion is: What distance do the directive
properties of a directional acrial persist?
It is the common belief among theorists
that at a great distance signals should be
equal in all directions. The writer’'s own
investigations made on Atlantic trips show
that the directive properties are decidedly
pronounced at distances of several hun-
dred miles.

(Abstracted, Oct. Wircless World)

D. C. ROTARY GAP SET

A transmitting set which operates on di-
rect current has been developed by L. M.
Cockaday of New York City. A rotary in-
terrupter is mounted on the same shaft
as the rotor of the spark gap. This inter-
rupter in series with the primary of the
transformer, can be made to give 500 sparks
per second in the secondary circuit. The
stationary electrodes of the spark gap may
be shifted so that a spark occurs when the
primary circuit is broken by the inter-
rupter,

(Abstracted, Oct. “Wireless Age”)

SYSTEM OF RADIO FOG SIGNALING

In cooperation with the Bureau of Light-
houses, experiments are being carried on
by the Bureau of Standards to establish
a radio fog signaling system. Such a sys-
tem, when perfected, will give to the navi-
gator a reliable signal under any condi-
tions of fog and make him independent of
the lighthouse lamp. The principal object
to be sought is the sending out of a radio
signal automatically from a lighthouse and
the reception of this signal upon a ship
by a very simple radio direction finder.

If a number of important lighthouses
on the Atlantic coast are equipped with
this system, the safety of navigation will
be greatly advanced. In connection with
these experiments, radio transmitting ap-
paratus is being placed at three light-
houses in Chesapeake Bay and the radio
receiving apparatus and direction finder in-
stalled on a lighthouse tender. Three
lighthouses are used, so as to give com-
parative information on different types of
modern transmitting equipment and to de-
termine which is the best suited for this
work. The apparatus is of special types
developed by the bureau as a result of some
of its researches on radio problems during
the war.

LARGEST STATION IN THE WORLD

The Marconi Wireless Co. has begun
work in Buenos Aires on a station which
is planned to be the largest in the world.
[t will be used for commercial messages
direct between New York and Buenos
Aires.

AMATEUR RADIO NEWS

RADIO DIGEST

SUSTAINING THE VIBRATIONS
OF A TUNING FORK BY A
TRIODE VALVE.

W. H. Eccles and F. W. Jordan.

It is well known that oscillations of
acoustic frequency are easily produced con-
tinuously by including a suitable inductance
and capacitance in a triode tube in any
of the retroactive connections familiar in
wireless telegraphy. For this purpose
rather large inductances and capacitances
are required, and the set-up is therefore
rather costly and bulky. onsequently it
is sometimes desirable to use an alterna-
tive method. Such a method can be ar-
rived at by replacing the inductance by
mechanical inertia and the capacitance by
the elasticity of matter. For example, if a
tuning fork is so arranged that two electro-
magnets act upon its prongs, one being in
the plate circuit and the other in the grid
circuit of the tirode, the movement of the
grid prong induces emf, in the grid coil,
and this controls the plate current, which,
in its turn, on traversing the plate magnet
in the correct sense, sustains the motion of
the fork. The arrangement is shown dia-
grammatically in the hgure, which explains
itself.—London Electrician, June 20, 1919.

N

N 3

o circuit
under fesf|

The elasticity of matter used to provide o
means of coupling between the grid and
plate circuit of a triode valve.
NEWSPAPERS IN GERMANY WILL
ADOPT WIRELESS

The German government is experiment-’

ing with wireless with a view to extending
its vse internally.

It is proposed to install stations in all
the larger German cities, and to utilize the
wireless as an adjunct to the existing tele-
graph system.

An especial advantage from use of the
wireless is seen in its adaptation to news-
paper purposes. A single story intended
for a number of newspapers throughout
the republic could be sent once from a cen-
tral station and picked up by the substa-
tions in various cities. The technical work
is just now being undertaken.

REMARKABILE SUCCESS OF AUSTRA-
LIAN WIRELESS APPARATUS

The wireless operator on the S. S, “Ka-
roola” has reported that when his ship was
off the north west coast of Australia he
received clear messages from an English
low-power station in the North Sea which
were transmitted on the ordinary short
wave length of 600 meters.

This feat was achieved with the new
expansc type magnifying valve receiver
designed and manufactured in Sydney by
the Amalgamated Wireless (Australasia)
Limited. These receivers were originally
designed by the company”’s managing di-
rector, Mr. E. T. Fish, for demonstrating
the possibility of receiving messages in
Australia direct from the Marconi Sta-
tion at Carnarvon in Wales.
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HARMONIC OSCILLATION OF
RECEIVERS

By E. W. Stone.

A cord may be caused to vibrate by im-
pulses which are harmonics of its funda-
mental frequency. In a similar manner,
when a receiving set is tuned to a certain
wave length, it will respond to oscillations
which are harmonics of its own 4une.
Thus, a receiving set, adjusted to a tune
of 15000 meters will respond to signals
on a tune of approximately 5,000 meters,
its third harmonic. When the receiver is
oscillating harmonically in this manner it
is difficult for the operator to teil whether
he is receiving signals on the fundamental
oscillation of his receiver or on an har-
monic, - so he should search the lower
range carefully, in order to obtain the true
wave length of the transmitting station.

The foregoing is an abstract from one
of the many interesting paragraphs to be
found in “Elements of Radio Telegraphy,”
a new book by Ellery W. Stone. Up-to-
date types of receivers are treated in de-
tail; also the book is an authoritative ref-
erence on impulse transmitters.

QUANTITATIVE EXPERIMENTS
WITH COIL ANTENNAE IN
RADIO-TELEGRAPHY.

1. W. Austin.

The writer derives equations that show
that, other things being equal, if antennas
be used both for sending and receiving,
the received current falls off as the wave
length, while if one coil be used, it falls
off as the square of the wave length and
with two coils as the cube of the wave
length. Test data were obtained at the
Arlington station using coil antennas.—
Journal Washington Academy of Science,
June, 1919,

NEW DUTCH STATION

The Dutch Government soon will begin
the erection of a radio plant powerful
enough for direct communication with the
Netherland East Indies, at a cost exceed-
ing $2,000,000.

NAVY MAN GIVES ALBANY CON-
CERT BY RADIOPHONE
Albany radio amateurs were treated re-
cently to the first demonstration of radio-

phone in Albany.

Richard D. Swanson, radio operator of
the destroyer Blakely, tied up at the Al-
bany Yacht Club pier, for an hour gave
a demonstration of the transmission of
music from a talking machine in his quar-
ters by radiophone that was heard with
distinct clearness by Albany amateurs.
Later, in his quarters, he said that although
hi¢ radiophone set was only capable of
transmission within a forty-five mile ra-
dius, navy operators in New York, 143
miles away, had heard his concert.

RADIO STATION CLOSED.

Because the wholesale discharges of en-
listed men have not been made up by re-
enlistments, the radio station at the Naval
Academy, Annapolis, has been shut down
indefinitely. It was a receiving and send-
ing station and all communications to the
Academy from the Navy Department at
Washington were transmitted by this
means.
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- THIS Department is open to all readers,

It matters not whether subscribers or not.

All photos are judged for best arrangement and

o N

efficiency of the apparatus, neatness of connections and general appearance. In order to increase the interest in this department, we

meke it a rule not to publish photographs of stations unaccompanied by a pic

ture of the owner.

We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 x 7. We cannot -*produce
pictures smaller than 3% x 33%”. “All pictures must bear name and address written In ink on the back. A letter of not less than 100 words
€iving full description of the station, aerial equipment. etc.. must accompany the pictures.

1 All other pictures publisht will be paid for at the rate of $2.00.

ZES: One first monthly prize of $5.00.

———eenn T . L [T T TP TP -

Robert Torcén’s Station

—
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The desicn and neatness of Robert Forcan’s station wins the First Prize of $3.00.

ICTURE No. 1 shows my home prac-
tice set. This set consists of an omni-
graph, a key, buzzer, and a single re-

ceiver and headband. On the back of this
bench can be seen an unfinished Ouidin
coil, which was described in the Experi-
menter several nionths ago.

Picture No. 2 is a flash exposure, using
a flash sheet for illumination.

My set consists of (sending), Packard
14 K. W. transformer, 12-plate adjusta-
ble condenser, 7,500 R. P. M. rotary spark
gap, and an oscillation transformer. Of
course, I have a kick-back preventer, aerial
switch, and key. Since taking these pic-
tures I have mounted my aerial switch on

Thére are some pictures of my station
sent in to show the “boys” what I have
and it is hoped that others will satisfy my
curiosity by sending photos and descrip-
tions of their stations. My receiving set
consists of the following: 3,000-meter re-
cefving transformer in conjunction with a
3,500-meter primary loading coil and 3,000-
meter loading coil for the sccondary cir-
cuit, an electron-audio detector, crystal
detector and variable condenser.

To the right of the vacuum valve cabi-
net is a telephone transmitter which I in-
tend to use in connection with a radio tel-
ephone set I am now constructing and
which T will be pleased to show you when
completed, in these columns.

Max Pigrce. |
Corserrana, lFex

Morris Hoag’s Station

Morris Hoag and his atation. Note the
elaborate transmitting set.

Max Pierce’s Station

A

ERE are some pictures of my set, as

I think they would interest some of

the readers.
‘I am an amateur and therefore the set is
also the work of an amateur. I made it out
of things found in my “lab” with the ex-
ception of two E.I. variable condensers,
one consisting of 43 plates and the other of
17, and a set of W. E. phones. It is entirely
home-made. The cabinet includes a Navy
Type loose couple, tuner and variometer,
two variable condensers, one fixed con-
denser, three detectors “of my own type.”
The small push button in center of set is
for a test buzzer, one of the switches is
for the control of the loose coupler, a
tuner and a variometer. The other switch
on the right of the set controls the three
condensers, the triple bladed switch con-
trols the three detectors, Nos. 1, 2, 3.

RoBerT TORCAN,
871 Cambridge St., Cambridge, Mass.

a large marble base, which adds a lot to
the appearance of the set.

My receiving set consists of 3,000-meter
loose coupler, large fixed condenser, Crys-
taloi detector (type AA), crystal detector,
Jr. fixed condenser (across phones),
and a Murdock solid type head set rated at
3,000 ohms., A small auto lighting switch
is used to connect the two detectors at will
into the receiving circuit.

My aerial consists of four wires, spaced
two feet apart, eighty feet long, and thirty
feet high at one end, by twenty feet at the
other end.

Morris Hoag,
Sheridan, Wyoming.

This stution s o fine one. Max Ploroe has every reason to be hroud of it
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Local Forecast--Stormy

REALLY do not know why I was

chosen to tell this story except that I

am directly connected with it. I claim

no literary talent. I have never trans-

mitted a message in all my life. In
fact, I have done nothing but listen ever
since the beginning of my cxistence. Some
people have ungratefully named e a Re-
ceiver, yet 1 have received nothing in all
my life but hard-luck stories, and once in
a while some cuss words directed to me,
altho in most cases I was quite innocent.
Sonte people call me a ‘Phone, yet there is
nothing phoney about me, and I try when
treated right to be as truthful and frank
as possible. Now that I have introduced
myself, and made myself as clear as I pos-
sibly could under the extraordinary cir-
cumnstances, with your permission T will
proceed with the story.

It was perhaps the most eventful part
of my life when Johnny Atkins first pur-
chased me from the glass show case in
which I was displayed in a small wireless
shop and introduced me with due honors to
the other members of his elaborate radio
station. Right here I must state that the
life of a receiver is not what it's cracked
up to he. You would think that all radio
instrinnents got along splendidly, but sad
to relate, they don’'t do anything of the
sort. Iiven among the receiving instru-
ments there is rivalry, class hatred and
envy. At first they all ignored me com-
pletely, from the aerial switch down to the
galena detector. The stately loose coupler
with liis fashionable grcen shirt, dominates
everyone and continuously makes funny
remnarks about my shape. The galena de-
tector calls me a tailor-made set of cans
because he points out that my long green
cord is a fail. Ouly the audion has a high
respect for me and treats me like a high
born lady, because he confided into me
that we are the only real sensitive instru-
ments in the station. He says that the
others are all “low brows” and that Mas-
ter could dispense with all of them, and
still receive messages using only the au-
dion and myself. The loose coupler who
overheard the conversation, of course, de-
nied this vehemently, and grew so apoplec-
tic that his green secondary got stuck on
the slider rods. But the audion and I
only langhed at him.

One thing greatly puzzles me. It's the
audion. I admit I soon grew quite fond
of him. And he is so wonderful. He not
only receives messages but can send them
as well. Radio telephone messages at
that! And he whistles so devinely. And
his light is so soft and inviting! But of
late every time I look at him his reddish
filament grows bright and lights up al-
most white. Perhaps he is bashful and
it's his way of blushing! Anyway I am
frank to admit that I like him.

To proceed—With the entré into the
Atkins family I knew I had attained the
position that I had long wisht for. Not
only was Johnny, or rather my Master, of

By DOROTHY KANTRO

a kindly disposition, but he showed such
consideration for me and treated me so
well that I vowed that I would serve him
with all the faithfulness and good will
that I could place at my command. At the
Audion’s suggestion, I was always care-
ful not to hurt my Master’s ears by press-
ing them too tight. The Audion was kind
enough to tell me confidentially that Mas-
ter scrapped my predecessor because she
hurt his ears too much.

How proud I was with my well-polished
head-dress (some people call it a head-
band) when I received my first wireless
message! How my Master jumped up and
down in his chair that made my heart al-
most jump to my mouth with fright. ’,Yet
what tales I could tell, and what stories
I could relate that came to my, sensitive
diaframs in due time. But this is not the
purport of my story. And, as a moral.l
wish to say that all is not gold that glit-
ters. This last statement I had heard from
my Master and I believe it fits my case ex-
actly. Some people think that I have a
very comfortable existence. In fact, some
of my fellow apparatus of late often ex-
press their envy of my position. They
think I have no grounds for complaint,
and should not even think of going out
on a strike, altho confidentially—and I
trust it will not go any further—I had
once or twice gone on a strike and re-
fused to receive, much to the chagrin of
my kind Master. I now confess that I am
sonewhat ashamed for this action. The
cause for my rebellion was not purely sel-
fish. I had never really revolted against
my Master, but Y do say that oftimes my
patience was very severely tried. My Mas-
ter's numerous friends would many a time
climb up to his station and fiddle and fuss
with me until I could have cried out in
anguish. Not alone that, but some lay
friend of his, who knows as much about
radio as the moon knows about cheese,
would persist in trying me on his bone-
head until my hard rubber caps hurt. But
I got even with him. I pressed his ears
with all my might, so that he took me off
his head in two minutes. With other fel-
lows this method was without result. So
I simply pulled my diaframs onto my pole
pieces and quietly “went dead”! These
troubles while of more or less seriousness
to me was not my bugaboo. And here is
where the story begins:

Johnny Atkins had a younger brother
Willie, and take it from one who knows,
whatever he “willed” he put into effect.
It was no wonder that Nature had placed
upon his head as a danger-signal a crop
of red hair. She, I mean Dame Nature,
knew what she was about. Not only were
cats and dogs (except one dog who had
a streak of red and who recognized in
Wiilie a kindred spirit) and everybody else
around the Atkins house in awe of Willie
and his devilish pranks, but I admit weakly
that Willie was my arch Enemy, and I
feared no one more in all my .life.
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How often when my Master is engaged
with me do I see the door slowly open
and the sharp, mischievous eyes of Willie
with mouth agape, watch the proceedings
with devilish-interest. I immediately knew
that this interest was not in my favor, and
that I would have now no further rest
or peace.

Alas my pessimistic premonition was
only too true. Willie had bided his time.
My Master was called away, so I heard,
and Willie had sneaked in the room be-
fore Master had closed the door behind
him. No sooner did the footsteps of my
beloved Master die out, when Willie crept
from underneath the table, and with screw-
driver in hand he.seized me before I could
make an.outcry. He opened one of my
caps and began to attack me with a zeal
and-ferociousness unprecedented in all my
existence,' The Audion, who had watched
it-all, had’ gone “white” with anguish. I
could hear him whistle at the top of his
beautiful voice till my cords were discon-
nected by Willie. His last words were:
“Courage, I love M T at last knew
that my fate was sealed. But just as I
was making my last prayer (Willie had
already begun to dig the screw driver way
into my abdomen (or pole pieces, as they
call it) the door flew open and in, rushed
my Master with clenched fists and in great
excitement., I fell to the floor with a
bang and with thankfulness in my heart.
But as for Willie, he made one dash to
get away, but was caught in my Master’s
strong arms. The rest is too sad to re-
late. I lezve it to the imagination of my
readers. This was the first time that Willie
and I had anything in common. He, too,
became a “receiver’—but he did not “re-
ceive” weak signals, either, from his
brother!

To explain the return of my Master:
That afternoon he called in for a weather
report and he was told that the Forecast
was “Stormy.” As the clouds were rather
threatening Mrs. Atkins had dissuaded
Johnny from going on his fishing trip,
and he had rushed into his laboratory to
signal his friends that he was not going,
when he discovered Willie in the act of
dismembering me, and saved me from a
horrible death. 5

Now you see while the Transmitter
might have told you this story to better
advantage, I, as the victim, had been cho-
sen to relate this tale. [ trust there will
be no serious consequences.

I thank you.

P. S. The Audion has just asked me to
marry him! I accepted under the condi-
tion that we wait till my trousseau arrived.

A girl can't very well get married when
her only set of green cords were chewed up
by an idiotic, long-eared pup.

P. S. 2. We will get married next week.
Master just sent an order for a new set
of silk cords to a N. Y. mail order house.
Won't the Audion “light up” when he
sees me all dolled up!!
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) E lay at the (oot of Madison Ave-
nue, sweltering in the hot July
sun. The last few truck loads of

freight were being rushed aboard
while bellboys and stewards were
trying their best to break off the remaining
au revoir parties scattered over the dock.

The steamer was a side-wheeler, broad,”

close to the water, and insufferably airless.
The heat of the opprest city rushed down
the street in waves, gathered up several
hundred degrees from the engines below
and finally lloated up to my position on the
after deck. The air was absolutely still,
nothing seemed to move except the steam
rising in a desultory fashion from the stack
and the hastening truckers on the dock. The
noise of the squeaky wheels below floated
up to my seat in muffled tones, sounding
as tho the heat had stifled the raspy racket
Across the river the Fayette Broun was
being coaled, her last two haiches ncarl
filled with black lumps of anthracite. Eac
time a car was emptied of its contents, a
cloud of dust floated across on the empty
air, and dropped on the decks of the
steamer. The dull rattle of the coal as it
shot down into the hold of the freighter
only accentuated the booming and roaring
in my head.

Early in the afternoon I had noticed a
slight headache which increased toward
sailing time. At times I was tempted to
ask the captain to be relieved from duty,
but it at once came to my mind that such
a procedure would not help matters at all.
The tiny stateroom was stuffy, and the
radio cabin could not be much worse than
the exhausted atmosphere outside. Only
the lake seemed inviling and it was two
hours away. T1he half hour before time
for the plank seemed to go with utmost
motionlessness, and with each moment my
pain seemed to grow more acute.

My hand clutched a small box of pills the
steward had’ given me in the afternoon.
I always had dreaded medicine, especially
the variety put up in small pellets. It was
foolish not to take one of them, I thought,
but to save my life I could not do it. From
moment to moment I thought of the lake
with its breeze, and decided to wait until
later to take one of the pills.

‘When the blast of the whistle finally an-
nounced that we were clear of the dock, 1
breathed a sigh of relief. The earsplitting
toot tore through my tortured nerves like
a dull knife, and as the Cherry Street
bridge went up, I made my way slowly to
the radio room through an almost 1mpass-

.

Its piz nose
was gazlug at me with the utmost batred In
its expression.”

“The generator had come to life,
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The Third Pill

By J. K. HENNEY

able crowd of heat-flecing passengers.

Once in the radio room, I sauk into my
chair, every nerve taut, cvery blood vessel
throbbing with tired, sick and aching blood.
Off the yacht club I seut our position re-
port to Deiroit, received the answer, aml
then pulled the round box from my pocket.
I looked at the contents—four small, round,
white pills—wilh mingled mistrust and re-
lief. 1 thought of what the steward ut-
Lered as he counted the tablets into the

oX.

“One of them will stop a man-size head-
ache,” he had said, “two will stop an ele-
plmnt"s headache, and the third will kill a
man.”

He was joking, of course, but somehow
I remembered his words. Out in the bay I
sent several messages for passengers, and
then decided to_try one pill. My pain was
not leaving me in the least, despite the fact
that we were out in the clean air of the
lake. I was staring a sleepless night in
Detroit in the face, and I mentally prayed
that one pill would be enough to stop the

ONE CENT A WORD FOR -~
YOU.

If you have a good true story to
tell us about yourself or your sta-
tion or any unusual radio occurrence
or matter connected with radio, we
want that story. We will pay one cent
a word upon publication for gll ac-
cepted stories. We desire you to feel
that this new magazine is your maga-
zine, and we will do all in our power
to make it so. We want to make it
as human as it is possible. Will you
help?

pain. The first dose was soon swallowed,
and I sat stupidly in my chair, the re-
ceivers strapped over my ears.

Behind and below me the throbbing en-
gines tried to keep time with my pulsing
blood. In half an hour we passed Maumee
Light and I took the second pill. Still the
ache continued, and I thought of the fever.
We had been unfortunate on the way
down from Mackinac in breaking our water
purifier, and already two of the crew had
been taken ashore to the marine hospitals.
After we had passed the light far astern,
and were out in Lake Erie proper, I took
the last pill.

My chair was stilted back against the
switchboard, my feet on the pig-nosed gen-
erator below the operating table, and my
head on the back of the chair. Suddenly
I looked at the pill box. There were still
three pills in it. The apparent lack of har-
mony in my actions and thoughts rather
struck me at the time, but in my stupor
I thought I had not taken the pills at all.
Hence I began again the process of taking
a dose every half hour. \When it came time
to take the third pill, I thought of the stew-
ard's words:

“And the third will kill a man.”

T decided to wait. If my head still pained
when we reached the river [ should not
care if the third pill did finish me. Our
vessel laid up at Detroit during the night,
and the prospects of sleep in that stuffy
river port were not particularly encourag-
ing. At my back the pounding walking-
beam could be heard in its unceasing pound,
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up and down, up and down. The shadow of
the piston rod fell through the skylight
between the radio room and the engine
room, making a line across my table at cach
revolution.

1he small cubbyhole situated in the mid-
dle of the ship wherein the radio apparatus
was installed had Leeu a linen closet before
the days of wircless. IFFrom my seat 1 could
count the revolutions of the paddle wheels
outside, and as is customary with side-
wheelers, each turn of the wheels meaut a
vibration that went through the ship. In
this small roomn the noises seemed to con-
centrate, and iny tortured brain repeated
over aud over some mielody to the time of
the pounding engines below. Vainly 1 tried
to think of the words of the song, trying
at the same time to make the meter rhyme
with my heart beats and with the pumping
piston rod. And cach time it seemed as
tho my head would burst with pain. At
last I reached for the third pill, deter-
mined to end it all with the last dose, when
suddenly it came to me what the tune was
1 was trying to sing. It was the words of
the steward timed to the revolutions of the
paddle:

"AND THE THIRD PILL WILL KILL
A MAN.”

Fanic stricken, I rose and threw the box
from the room, locking the door behind it.
With a cry of pain I staggered back to my
chair and covered my face with my hands.
This pain was really unendurable, but bet-
ter bear that than be killed by the abomina-
ble pills, thought I. When I again opeuned
my eyves, | noticed that the box was in its

. former place beside the transmitting key,
and that there were three round, white pel-
lets in it. Uncomprelending what was
wrong, I merely sat there and gazed. Then
things began to happen with startling ra-

pidity. First the pills began to change in
color. The first one changed into a dcep

malevoleswt red. The others followed suit,
while the farst one—how shall 1 ever forget
the scene—the first pill suddenly took on
legs and began moving around with a sick-
ening stagger. 1 brought my hand up in
horror as 1 recognized the form of the
four-legged pill. It was that of a lizard
with the steward’s face for a head. My
hand struck the light and in an instant all
was darkness.
When at length I had found the light
_and the room was once more dimly lighted,
the lizard was gone. I brought myself up
sharply.
(Continued on page 255.)

“Jt pounded and pounded ench time striking,
me down, down. dewn. until 1 felt myself
golng thru the tloor.”
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SCOUT JACK WILKINS IS A
YOUNG MARCONI.

By Boy Scout Editor the Sunday American,
Atlanta, Ga.

First-class Scout Jack Wilkins, of Troop
15, has completed his new radio station
and receives radiograms every night from
Arlington, Va.; Key West, Fla., and other
big government stations, as well as numer-
ous ships along the Atlantic seaboard.
Scout Wilkins uses a four-wire antenna
stretched above his home at 715 North
Boulevard to pick up the mysterious wire-
less waves from the ether. This set is
arranged in an orderly manner and so that
the instruments are most efficient. A neater
amateur station could hardly be found. The
Government allows amateurs to receive,
but has requested them not to send mes-
sages until further orders, so Jack can
only use the receiving end of his station
now, while he waits impatiently for permis-
sion to throw on the rotary gap and send
15.000 volts flashing into the air bearing
his messages.

thousands of miles. He is also building
a portable field wireless set, which Troop
15 will use while on hikes to keep in touch
with their troop headquarters in Atlanta.
Scout Welsh Geeslin, also of Troop 15,
operated a wireless station before they
were ordered closed for the war and is a
member of the Atlanta Radio Club.
“Wireless” is one of the Scout merit
badge subjects, and Scouts have always
shown a great interest in radio telegraphy.
When we declared war the older Scouts
volunteered their services for radio and
signal corps work where they would be
worth most to the military forces. In the
event of another war, upon the shoulders
of just such amateurs as these Scout oper-
ators will fall the job of keeping up com-
munication lines for our army and navy.
A. S. M. Boyp Tavvror.

LUVCONE RADIO CLUB
The Luvcone Radio Club reorganized
September 17th. At this meeting the con-

First class Beout Jack Wilkins waltlng for N. A. A. Press. Note the neatness of his
station.

The sending set consists of a one-half
kilowatt Packard transformer,' large send-
ing condenser, oscillation transformer and
three-speed rotary spark gap, all mounted
neatly on a box twelve by twelve by twenty-
four inches. Scont Wilkins is confident
this set will send 500 miles and he is anx-
ious to try her out as soon as he can. The
receiving set which he now uses consists
of a Duck loose coupler, fixed and variahle
condenser, galena crystal detectors, and
Brandes head phones.

This young Marconi has under construc-
tion at present an audion panel receiving
set with which he will he able to receive

stitution was changed slightly and six new
members admitted into the Club.

Fach member purchased an authentic
work on wireless telegraphy and the Club
is to hold classes with this book as their
text-book. lLater, a buzzer practice system
is to be obtained and code practice worked
upon.

The reorganization of the Club shows
each member to be enthusiastic and will-
ing to work. With this condition con-
fronting them, many good times as well
as beneficial results are to be had.
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Ideas will be very gladly welcomed from
any radio club or any individual inter-
ested in the organization. The Club de-
sires very much to obtain any correspond-
ence from such a source. Address all com-
munications to

NorveL, A. CANFIELD,
Secretary.

AMATEUR RADIO OPERATORS
TO REORGANIZE.

Reorganization of the Houston Amateur
Radio Club, an organization composed of
amateur wireless telegraph operators, was
taken up at a meeting on the roof of the
Carter Building. The purpose of the or-
ganization is to study wireless, send
and receive messages to all parts of the
world, and to relay messages between dis-
tant points.

When the war broke out Houston had
several amateur stations. They were dis-
mantled pursuant to orders from the Navy
Department. The amateur stations are
allowed to receive messages now, and will
soon have authority to send them, as they
did during pre-war days. The reason given
by the Navy Department for ordering the
wircless stations dismantled was that they
interfered with government messages be-
ing transmitted from one part of the coun-
try to the other. At the same time the
government drew most of its wireless op-
erators from the amateur stations and put
them into active service on sea-going
vessels.

Any person interested in wireless tele-
graphy may become a member of the new
organization, according to James L. Autrey,
Jr.. and C. W. Vick, who have called the
reorganization meeting. Mr. Autrey said
before the government ordered his station
dismantled in 1917, he received * wireless
messages from 22 states, some of the mes-
sages coming from New York and Massa-
chusetts, and others from Chicago and the
Great Lakes region. Numerous messages
from steamers on the high seas were picked
up by the amateur stations in Houston.

CENTRAL ILLINOIS RADIO CLUB
ACTIVE.

Jacksonville, Florida. — Wireless tele-
graph enthusiasts of this city are planning
to revive interest in the Cyentral IHinois
Radio Club, which became an inactive or-
ganization when the government caused all
amateur stations to be dismantled. A meet-
ing was held at the Y. M. C. A,, at which
time committees were appointed to start
things moving. !

Edward \Ayackerle, Philip Dooling and
J. Clarence Walsh were named as a com-
mittee to confer with directors of the Cen-
tral 1llinois Radio Club, relative to a trans-
fer of the latter’s station to the new club.
W. H. DeShara and Anthony Branom were
appointed to draw up a constitution and
by-laws for the new body.

UNIVERSITY RADIO RESUMES
OPERATIONS
. The University of Pittsburgh radio sta-
tion, one of the most powerful of univer-
sity wireless plants, is again in operation,
after a long shutdown in compliance with
Government orders.
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== THE TESLA-MARCONI CLUB

IGH schools can do a great work in
creating an interest among ama-
teurs in the locality where they are

located. The Physics Laboratory can be
equipped with a station for receiving and
sending, placed in charge of a group of
boys interested in radio. The work of
one high school is here described.

The Tesla Marconi Club was organized
in 1913 by Mr. M. J. W. Phillips, head of
the Science Department and instructor of
physics, himself an ardent radio amateur.
The membership was limited to twelve
boys selected from the high school, boys
interested in radio.

We have a complete three-quarter kilo-
watt sending station and also a receiving
station. Most all of the apparatus is of
our own construction, much of it designed
by club members and constructed in our
Manual Arts shops.

The Club has just reorganized this sea-
son, with several new members, all going
into wireless with heart and soul. Mr.
Phillips has planned to have the Club
give about six benefit motion picture en-
tertainments in the High School Audi-
torium during the year. We expect to use
the proceeds to secure all new receiving
apparatus, an audion set with a two or
three-stage amplifier and a loud-speaking
phone, so that all the members of the Club
may hear the signals thruout the labora-
tory.

We are all working now to “brush up”
on the code and get the new fellows to
be proficient in receiving. In the past we
received the “time” signals from Arling-
ton and Great Lakes, Illinois. Also, the
weather forecast daily. The “time” com-
mittee set the master clock each day, so
our classes are run on standard time re-
ceived by wireless. Another group had
several copies of the weather forecast
typewritten and posted about the High
School. This practical work showed the
rest of the students that our Club work
brought results. (Enclosed is a copy of
the Weather Forecast Blank printed in our
own print shop.

The Club has elected Miss Ruth Ne-
prud, one of the Science Instructors of

Membors of the Tesla-Marconl Club.
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Two members.of the Tesla-Marconi Club

the school, as an Honorary Member. Miss
Neprud has become very much interested

Daily Weather Report
received by
TESLA MARCONI CLuB
of
West Allis High School

as sent out by
United States Government Wireless Stations

at
Arlington, Va. and Lake Bluff, IlL
‘Weathar Forecast for__
for
3 Great Lakes Ragion
for
2 Milwaakee and vicinity __ -
Pressure. Tempernture, Wind
Received by
{ Operater Time,
Remaris

Weather report blank printed In the IIlgh
School print shop.

in radio and is a “regular fan.” She at-
tends the meetings reguiar and gets “right

There were thirteen., honco the falr one tor luck.
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iistening in at the Migh School station.

in” with the boys. In the picture of the
station she is shown listening in to NAA.
All the members are planning to have sta-
tions at their homes. Six of us already
have receiving stations.

The officers of the Club are

Theo. Gevaart, President.

Russell De Bruine, Vice-President

Wm. Noble, Secretary.

Arthur Bostrum, Treasurer.

Vivian Hughes, Radio Enginecer.

Wm. Runge, Chief Operator.

The dues are one dollar per year.

The Official Magazine is the Rapio AMA-
TeUR NEws, for which a subscription has
been ordered, and it is now in the School
Library.

TO AID RADIO AMATEURS
Secretary Daniels Says Transmission Re-
strictions Will be Removed.

The American Association of Engineers,
through Kay B. Knudsen, the secretary,
has made public a letter received from Sec-
retary of the Navy Danicis giving his views
on amateur wireless operators. He told
the engineers that restiictions relative to
amateurs receiving messages had been re-
moved and that restricaons against ama-
teur transmission would be removed just
as soon as the President declares a state
of peace exists.

“The Navy Department is not contem-
plating any legislation that will perma-
nently restrict amateurs,” the Secretary
wrote. “On the other hand, we are con-
templating legislation which we hope will
be of much benefit to them and to the
country at large. We regret that there
is a misunderstanding on the part of the
amateurs as to the attitude of the Navy
Department and that they do not realize
that the Navy Department appreciates their
service to the country during the past war.

“Not only do we believe that the ser-
vices of the amateurs during the war were
a great aid to the country in time of need,
but we also believe that every step should
be taken to encourage amateurs in the fu-
ture. In addition, the Navy Department
realizes that from the ranks of amateurs
there have been and will be delevoped
scientists of value to the country
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By W. A. HEPPNER.Associate Editor

THE CONDENSER AND ITS USE

N concluding Lesson Two- it was stated
I that a transformer and spark gap alone,

formed a crude combination for.trans-
mitting wireless waves. These
would not be very powerful and therefore
the desired distance
could not be cover-

waves .

Lesson Three

tricity is due to the electrical straining of
this dielectric.

Returning again to our analogy we have
another .point-to consider. The amount of
air that tire will hold depends upon the
flexibility of the rubber. In other words,

T

denser a certain quantity of electricity will
be forced into it. This will continue until
the condenser exerts an electrical pressure
equal and opposite to the applied force.
The condenser is now charged and if we
attempted to increase the appplied electri-
cal force we would
be in danger of

ed. The device nec-~
essary to make the
combination  trans-
mit its greatest
amount of energy
into the air is called
the condenser. This
is a device for stor-
ing up energy in the
form of an electro-
static field. A sim-
ple condenser con-
sists of three parts;
two plates of metal
sheeting  separated
by a dielectric
(some insulating
material  such  as
glass, hard rubber
or mica).

Let us now take
up the condenser in
detail by studying
the analogy in Fig.
1. We have often
observed a  man
pumping up an au-
tomobile tire. What
happens? The air is

puncturing the di-
electric.

Suppose that we
attach another valve
to the tire, set so
that when the tire is.
inflated or charged
to its maximum, the
air will suddenly be
released and the tire
will  become de-
flated. In  other
words, we want to.
make use of the air

power stored up in
the tire.

In the same man-
ner a condenser
would be of little
use in the transmit-
ting circuit if we:
didn’t have the
spark-gap. The
spark-gap acts in:
the same manner as
the cxtra valve in
the tire. When the
condenser has be-
come charged the

forced into the tire
and exerts a pres-
sure uniformly over
its inside surface.
This pressure causes the rubber tirc to ex-
pand, or in other words, the tire is
stretched and due to its flexibility, it ex-
erts an opposite pressure upon the air.
Similarly in a condenser, Fig. 2, if we
apply an electrical pressure to the two

FPump 1

Tire deflofed Fit Jire pumped up

The dlelectric of a condensacr mny be com-
pured with a rubber tire.

metal plates we literally force the dielec-
tric to expand inwardly. The important
point to remember, then, is that the prop-
erty the condenser has of holding elec-

A slmple water analogy of the effect which &

«ireult.

we may call this flexibility of the rubber,
the capacity of the tire.

In a like manner the amount of eléc-
tricity which a condenser will hold de-
pends upon the “flexibility” of the dielec-
tric between the . plates. To express it
electrically then, we might say that the ca-
pacity of a condenser depends upon  the
amount of strain upon the dieclectric. Of
course we cannot see this straining but we
may with the aid of electrical instruments,
ascertain that a current is flowing into the
condenser. when an electric pressure is ap-
plied.

We also observe that, as more air is
forced into the tire the opposite pressure
of the rubber due to its flexibility increases
until it is equal to the applied air pres-
sure. We now say that the tire is inflated
or charged. 1f we obmin a large pump
and attempt to force more air into the
tire it mayv burst. Likewise if we apply
an electrical force to a condenser. due to
the straining of the dielectric of this con-
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condenser produces in the transmitter

resistance of the air

between the elec-

. trodes of the gap is.

: broken down, the:

condenser then discharges itself across the
gap in the forin of a powerful 'spatk.

Now we come to the use of the condens-

er in the transmitting circuit. In Fig. 3A

Circult showling the Eﬁnrge and discharge
of » condenser.

we see that if water from a thin tube be
allowed to drop on the horizontal arm of a
paddle pivoted at X, the waves created:

r : 24 o Anfenna . ]
ronstoranr . . .
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by the movement of the paddle in the pond
are of a very small and feeble nature.
As stated in our last lesson, these minute
waves do not carry very far. If this water
were allowed to drip into a tank or con-
tainer we would be

able to release the

RADIO AMATEUR NEWS

swing in a body of water. Now water is
poured into one side of the tube until it
is full, as shown in Fig. 3.

The weight of the water now forces the
upper vane of the paddle to the right and

241

denser until it has reached its maximum.
The condenser having been charged to its
full capacity, now discharges across the
gap and thus causes a powerful wireless
wave to be sent out from the aerial, just
as the water in the
tube forced the

stored up water at

intervals, so that a Glass

Oielectrrc
/afg’ )

powerful wave arefectric i Plate
would be created Metal 4
by the paddle in > plare

the pond.

Similarly, we de-
sire to use the con-

paddle to create a
powerful wave in
the pond. Also, as
water in the tube
surged back and
= forth, the c¢on-
denser is charged
first in one direc-

IR EE R

denser to store up -— tion and then in
energy so that more . the other and dis-
powerful  wireless — charges in the same
waves can be sent - manner.
out when it dis- i While the spark
charges across the - L il . transmitter  shown
spark gap. Conaenser Uncharged Condenser Charged Condenser Drschargmg in Fig. 4 produces
It can be readily Flg- 2 excellent results, it
understood that is still very crude.
when alternating Here we see what happ when a l er is charging and discharging. The wave sent out

current is used to

charge the condenser, the latter is charged
first in one direction and then in the other.
This is also true of the condenser when
it is discharging.

The water analogy of the charge and
discharge of a variable condenser is shown
in Fig. 3. If a quantity of water is re-
leased suddenly into one side of a U-tube,
the momentum of the water tends to send
it upward in the other side of the tube
Due to the same force it returns to the
original side. This to and fro motion con-
tinues until the encrgy has been entirely
expended and the water comes to rest.

At the bend of the tube let us now place
& paddle pivoted as shown in Fig. 3A. The
upper end of the paddle extends into the
tube, while the lower end is allowed to

the lower end creates a sudden and pow-
erful wave in the pond, as shown in Fig.
3C. The water, in returning to its origi-
nal position again causes the paddle to
send out a wave, Fig. 3D. The waves con-
tinue to be sent out until the to. annd fro,
or oscillating, motion of the water in the
tube ceases and comes to rest, as in Fig.
3E.

If we now return to our condenser, we
will readily see that the principle is much
the same. Referring to Fig. 4, the high
voltage of the condenser forces a current
into the condenser, thus charging it to its
maximum capacity.

Just as the paddle held back the water
in the U-tube until it was full, the spark
gap likewise keeps the charge in the con-

.

from its antenna is
of a varied nature. It is not sharp. That
is to say, the receiving station will be
able to pick it up ower a wide range of
wave Icugths. To explain this by an an-
alogy. Try by meansof a wide open, ragged
nozzle of a garden hose to force a stream
of water thru a knot hole in the fence,
standing a few feet away from the fence.
Result, the water will splash all over the
fence and but little will go thru the hole.
Now take a well-made nozzle which gives a
thin, fine stream of water. You won't
havé much trouble not to “shoot” the en-
tire water stream thru the knot hole. The
latter method compares to good tuning.
In our next lesson we will show why
a tuning coil is necessary in order to send
out a wave of desired length.

THE JUNIOR CONSTRUCTOR

A COLLAPSIBLE HEAD SET
In making a portable outfit at one time
I was forced to conserve as much as pos-
sible in room. The thing that took up
most room was the headset. Looking
about for a solution to the problem that
confronted me I stumbled upon my moth-
er’s old collapsible pocket book and an
idea.
Fastening the frame with a screw,—re-
sult—
Contributed by
ROBERT D. BARNARD.

[ ==

"l

I

1

Here is that hand-band you have been
longing for.

___

This type of connector is simple to mauke
sud is reliable.

RECEIVER CONNECTOR BLOCK

The drawing is almost self-explanatory.
“A" is a strip of brass, bent in the ap-
proximate shape shown, and drilled to
hold the set screw and to catch the mount-
ing screw, the latter screw coming up from
the bottom of the base and passing through
the brass strip and the binding post. “B”
is an ordinary binding post. . “C" may be
made of hard wood, fibre or hard rubber.
The whole device is simple and effecti.ve.
and provides a ready means for making
connection to the receiver cord tips. No
dimensions are given, for the simple rea-
son that they are unnecessary, and the
constrnctor is allowed a wide scope in
both the size and kind of material used,

Contributed by Roy NELsON.
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LEAD-IN INSULATOR FROM
PHONOGRAPH RECORD

A very efficient as well as clever scheme
for furnishing a lead in insulator is shown
in the sketch below. An ordinary phono-
graph plate type record is first procured.
Four holes are bored in same, so as to
fasten it to the wall. A hole is drilled
through the center and an cight-thirty-
second screw with sufficient nuts to clamp
it to the record is also furnished. The
lead in wires are connected to that ‘portion
of the eight-thirty-second screw which pro-
trudes cutside the building. Wires to the
instruments are then connected to that
portion inside.—(Contributed by Don C.
and Bill Brockway.)

The recora 1s

= _oriied ond ||

— = Xremedon ||

= — il 4 5cews ||
. ovéro fofke

=i the side ||

of bundnzg §

Another use for old phomograph records.
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Electricul

Osclliatlon Arc

Generator.
(No. 1,298,490, lssuced to Leonard
F. Fuller))

An object of the invention is
to provide an arc gencrator
which has a large power out-
wit in proporiton to i1s slze,
Vhen the generntor is connected
1 in a radio transmission systemn,

the
carth and

connected 1o
the anode 1o the an-
tenna and they are also con-
nected to the opposlte sides of
a suitable sonrce of direct cur-
rent, which produces the arc.
A very small potentinl difference
exists between the poles nad the
cathode, hence there s no ten-
deney for the eurrent to jump
from the cathode to the poles
and the poles may he placed as
close to the enthode as desired.
The potentinl difference between
the anode and the poles, how-
ever, Is relatively high and the
poles must be spaced awny
from the anode a greater dls-
tance than the spacing of the
canthode and the poles, The
apode and cathode must be
spaced apart a suitable distance
to produce the dexired arc.

the anode and cuthode were of
the same thickness, this would
requjre that the poles be spaced
apart a considerable distance,
and in order to maintnin the de-
sired nux density. a Inrge
amount of copper and iron must
he meed In the magnetic clreult.
In order to overcome {his dif-
ficuhy and to permit a much
closer arrangement of the poles,
the anode 3 18 provided with u
tip 7 of much less width than
the cathiode, s0 that the distance
between the anode and (he poles
is greater than the distance be-
| tween the eathode and the pules,

cnthode is

Transmitting Apparatus IorL Wire-
1

multiplying the generator frequency,
each set comprising mono-inductive
alternating current resistances, have
mls closed iron cores and primary
and sccondary alternating current
windings and an auxiliary magnetiz-
ing winding mounted thereon, and
a working circuit receiving the en-
ergy from said fre(}uency changers;
the generator and frequency chang-
ers and working circuit being con-
nected by oscillation circuits and
means for rendering these circuits
approximately aperiodic to render
transmission of encrgy from the gen-
cralor to the working circuit as in-
dependent as ossible“{rom the varia-
tions in speed of the generator.

Eleetric Wave Repeating
Appuaratus.
(No. 1,307,511, issued to Alexander
McLean Nicolson.

This inventiun relates to electric
wave repeating apparatus, and par.
ticularly to the use of vacyum dis-
charge repeaters, as exemplified by

f

S

the so-called audion, for repeating
and amplifying in an output circuit
waves of electric energy received in
an input circuit. An object is to
improve the quality of transmission
bf’ producing, in the output circuit,
electric waves free from distortion
with respect to the input waves.

It is especially useful in telephone
and telegraph systems for repeating
and amplifying alternating current
waves of small magnitude.

This electric wave repeating ap-
paratus of the audion type comprises
a_ divided input and divided output
circuit; means for producing two
space currenl paths, these paths be-
ing oppositely included in the out-
put circuit, and a variable potential
cold control electrode common to
said paths.

Manufactiire of Vacuum Tubes.
(No. 1,297.309. fasued to Harold
Tonnald.)

This fnvention relates to a
method of exhausting air and

less Telegraphy and 1 Y-
(No. 1,308,571, issued to Georg von
Arco and Alexander Meissner.)

1ligh frequency oscillaiions which
have been herciofore used in trans-
mitting siations for wireless teleg-
raphy and ielephony, have Leen pro-
duced heretofore chiefly by means
of sparks ur eclectric arcs.

Lol oy Ao
¢ |
{1 Lkt tomg—1
I..,,:r@w;,rOunﬁq

Ilere is shown an arrangement for
muliiplying 1he freqaency of alter-
naling currenis comprising an alter.
nating current gencrator, a plurality
of scts of frequency changers for

other gases and vapors from the
gluss bulhs or containers. which
inclose the electrode elements of
thermionic repeaters, such as
andlons, and similar devices in
whilch extremely high vacun are
dexlred,  1ts objects are an ef-
feetively complete elimination of
the gases occlnded by the walls
of the containing vessel. and by
the cleetrode clements nnd other
metallic nrfiuces fnclosed thereln,
n removal of snch Eases or any
other gnses from the coniainin
vessel, and a resulting produe

characterized by stabliity and be placed oLposife the two plntes

" uniformit of o

erntion. To
these ends this finventton pro-
vides for the attachment of the
vessel (0 be exhnusted to any
suitable vacuwm pump and for
the application of heat to the ex-
terfor of the vessel during the
process of evacuntion, It fur-
ther provides for the heatlng of
one or more of the inclosed
clectrodes by the passage of an
electric current there through,
and for the productlon of an
electron discharge which may be
made to bombard and heat an-
other electrode through the ap-
plication of a suliable potentia)
difference between the electrode
and the source of discharge.

An Open-Alr Aundion.
(No. 1,299,356, issued to Dr. Lee
DeForest.)

lHeretofore, it has been neces-
sary to inclose the electrodes of
the audion in an evaculated ves-
sel for various reasons, one of
them being that the filament
clectrode, being more commonly
a carbon filament, would oxidize
in the open air, and would im-
mediately burn up. Dr. DeFor-
est_has found that by employing
a Nernst filament, this objectivn
is overcome, and consequently
an_ open alr audion. ns distin-
gulshed from the andion the
clectrodes of which are sealed in
an evacuated vessel, can be em-
ployed. It will be noted the
cold electrode G

which in this

g Lim——37

instance is the grid electrode.
surronnds the Nernst glower,
and (he plate or wing electrode
W is in the form of a plate
which surrounds both the grid
and filament electrodes, The sig-
nal receiving device R s con-
nected between the ring and fila-
ment electrodes in series with
the current source B {in the
usual manner,

Directivo Wireless Telegraphy.
(No. 1,297.313. is {ssued to
. Belllni.)

This invention has for its ob-
Ject “to provide wireless tele-
graph and telephone apparatus
which allows. {n regard to trans-
missfon, of controlling the df ‘ec-
tion of maxlwmum projectic.. of
electromagnetic waves, without
turning the antennae, and In
regard to reception of making
adjustment for reception from
selected directions and ascertaln-
ing the direction of the trans-
mitting etation also
moving the antennne. The ap-
paratus  essentially  comprises
pairs of fixed conductive plates
arranged around an axls, dia-
metrically on;:osife each otrer,
the number of pairs being equal
to the number of aerinls for df-
reeted waves, and the two op-
posed piates of each rnlr belng
connected 1o one of the aerluls,
Opposite the fixed conductlve
plales are arranced rotahle ¢on-
ductive plates dircectly or findi-
rectly connected to high fre-
queney  apparatus  guch as a
sparking device, an are, an alter-
nator, or A detector. Theae
rotatable plates are mechanieally
connected 1o each other, and can
be rotated awour the rxls of the
fixed syatem. 8o that they enn
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of any of the fixed pairs, or in
any fintermedinte {»o»hion. The
fixed conductive lpul.es nnd the
movable condictive plates are
arrnnged in co-axinl eyilnders, a
short distance apart,

Aro Transmitter Key Relay.
(No. 1,300,156, irrued to Leonard
F. Fuller.)

The apparatus of this inven-
tion is particulariy useful in a
transmission system employing
continnous oscillations, and par-
ticularly a system employing an
arc as the sonrce of continuous
oscilintions. In such systems.
signals are prodiuced by making
a small change in the length of
the radiated wave nnd this is
usually accomplished by varying
the inductance of the oscillniory
preferably Ly short-cir-
culiing a portion of the in-
ductance. In high power trans-
mitting stations, the currents
which must be handled by the
ghort clrcuiting appnratus are
Iarge and diticulty has hereto-
fore heen experienced in opening
and closing the e¢ircuit. In ae-
cordance with this invention. a
multiple contact key is provided

-

-

and so arranged that each con-
tact earrics oniy a portlon of
the current. regardloss of
whether all of the coniacts are
closed or opemed at the same
time or not.
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THIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit

of all, but we can only publish such matter of sufficlent interest to all

1. This Department

cannot answer more than three

estlons for each correspondent.

u
Only one side of the sheet should be written upon; &l matter should be typewritten or else written in ink. No attention pald to

nenciled matter.
3. of

be informed as to the price charge

, dlagrams, etc., must he on 8e
4. ur Editors will be glad to anawer any letter at the rate of 25¢ for each question.
work, intricate calculations, patent research, etc., & special charge will be made.

te gheets, This Department does not answer questions hy mail free of charge

You will do the Editors a personal favor if you make your letter as brief as possible.

rge.
If, however, quéstions entull considerable research
Before we answer such questions, correspondents will

WAVELENGTH OF COUPLER.

(75) Joseph Griffin, Jr., Brooklyn, N.
Y., asks: .

Q. 1. Please publish in your magazine
under “I want to know,” the wavelength of
the following: (a) Loose coupler (pri-
mary) § inches in diam. wound for 11
inches with No. 22 enamel wire (second-
ary) 4% inches in diam wound for 11
inches with No. 30 enamel wire. (b) If
cotton or silk covered wire were used
would it increase the wavelength?

Q. 2. Please state the name of a book
that describes the construction of loading
coils and loose couplers. . .

A. 1. (a) 3500 meters; (b) no, it would
slightly decrease the wavelength. .

A. 2. How to Mdke Wireless Receiving
Sets, published by the Experimenter Pub.
Co., 231 Fulton St., New York City, for
25 cents.

RADIO CIRCUITS .

(76) Chas. Hackett Monroe, Atlantic
City, N. J., wants to know: X

0. 1. Kindly tell me theengh your in-
formation column if the circuit (c), on

age 120 of the September Rapio AMATEUR
ﬁlaws employs a plain double slide tuner
or a snecial wound coil.

Q. 2. What would be the tglephone
range of this set using a V.T.1 with 22%
volts on the plate?

Yes, this coil in the form of 2
double slide tuner will do.

A You would most probably haye to
use a high voltage on the plate circuit for
radio telephone work—about 5 miles.

SHORT AND LONG WAVE
RECEIVER

(77) Vincent Tassie, New York City,
asks: L. y

Q. 1. Will you please publish in the “I
Want to Know” columns of the Rapio
News a short wave regenerative hook-up
for the following instruments: 1 loose
coupler for up to 1500 meters, one 001 mf.
variable, one .0005 mf. variable, one grid
fixed condenser of correct capacity, and an
audiotron bulb. I also have wire for any
extra coils or variometers necessary.
should also like you to show, with dimen-
sions of loading coils, etc, how I could
change over this hook-up from the short
wave regenerative to long wave (up to
about 6,000 meters), dampt and undampt.
1 intend to construct a cabinet with_these
instruments, and would be very glad if you
will publish the hook-up and thus help me
out very much. . .

A. 1.” The circuit you request 1s printed
elsewhere in our magazine_in the_text of
article entitled “A Short Wave ]Segcnver
of Novel Design:for the Amateurs,” in the
October issue. ou of course have this
copy on hand, being a subscriber.

SPLITDORF COIL FOR SENDING
(78) Robert H. Priebeg, Woodhaven,
L. 1., desires to know:

Q. 1. I have a “Splitdorf” spark coil in
good condition, taken from an automobile.
T'd like to know if it is possible to hook-up
a vibrator with it, and use it for transmit-
ting wireless messages?

A. 1. Yes, if you are familiar with the
correct procedure necessary to put the vi-
brator in its proper place.

ANTENNA WAVELENGTH

(79) Orion G. Albert, West Philadel-
phia, Pa., asks:

Q. 1. 1 would like to know the wave-
length of an aerial 40 fect high and 50 feet
long, consisting of 4 wires of No. 14 cop-
per wire?

Q. 2. Also the approximate distance I
could receive using a galena detector, a
double slide tuning coil and a fixed con-
denser; using 2,000 ohm phones with the
above aerial?

A. 1. 125 meters,

A. 2. You should be able to receive 500
miles on the day time and double or treble
that distance at night.

Radio Articles in Nov-
ember issue
Electrical Experimenter

Radio Between Submarine, Air-
plane and Destroyer.

New Kolster Decremeter and

Wavemeter.

Improving the Amateur Receiving
Set, by E. T. Jones.

A Loose Coupler Wrinkle, by
Thomas Reed.

CALL LETTERS ON GREAT LAKES

(80) E. Wendell, Barnard, N. Y., asks
the following:

A. 1. T have a 5-bar generator. What
is necessary to rig this up with to run a
transformer for wireless transmission, or
what is necessary where I do not have an
A.C. supply?

. 2. Give natural wavelength aerial 2
wires 140 ft. long, 5 ft. apart, 50 ft. one
end. 30 other, 20 ft. lead, 20 ft. ground cop-
per wire No. 10?

Q. 3. Advise where I can learn names
of boats ¢n Great Lakes that I hear?

A. 1. A gencrator constructed from the
magnets you have would not produce
enough current to operate a wireless trans-
former. It will be necessary for you to
purchase a gas engine generator outht with
an A.C. generator, or if you have a direct
current supply, then a motor generator set
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comprising a direct current motor and an
A.C. generator.

A. 2. 100 meters.

A. 3. From a radio call book published
by the Consolidated Radio Co., 41 Park
Place, New York City.

VACUUM TUBES ON 110 D.C.

(81) W. G. Voss, Brooklyn, N, Y..
wants to know:

Q.1 Would you kindly let me know
whether it is possible to operate an audion
detector on the house lighting current by
using some suitable resistance to cut down
the current, where only D.C. may be had.

Q. 2. Could this be done by using a high
resistance })otennomheterl?(

X not, what kind of resistan
would be suitable? ¢ “

A. 1. Yes, this is possible by employin,
a pupin coil and large condenser connecte
as shown in past issues of the Electrical

l-;xpcrifltflzter. This crrcuit takes out the
ripples in the circuit and commutator
noises,

A. 2. Yes, if you refer to diminishing
the current supply.
A. 3. See above.

LOADING COIL

(82) A. H., Brooklyn, N. Y., asks:

Q. 1. Would I get better results by
using _No. 24 wire for a loading coil for
the primary and No. 30 for the secondary
or No. 24 for both the primary and sec-
ondary?

Q. 2, What would be the wavelength
of a loading coil made of No. 24 wire
wound on a tube 4)4 inches in diameter
and 12 inches long?

. 1. Yes, use No. 24 for the primary
and No. 30 for the secondary.

A. 2., 2000 meters.

BUZZER TRANSMITTER DATA.

(83) B. G. Silberstein, Duluth, Minn.,
wants to know:

Q. Give data for buzzer transmitting

set.

Q. 2. Is NAJ undampt?

Q. 3. Does NAA ever send dampt waves
besides when it is sending time?

A. A buzzer transmitter will work
up to five miles on a suitable antenna if
connected as shown in the following dia-
gram after Mr. Jones' article printed in
the July issue.

A. 2. NAJ sends on dampt and undampt.

A. 3. Sometimes this has been done, but
was not found to be necessary.

ANTENNA WAVE LENGTH.

(84) C. W. Taylor. Allston. Mass.. asks:

Q. 1. Dlease answer the following
question in the “I \Want to Know” column
of the Rapio Amaterr News. What is
the natural wave length of my aerial? It
is 20 ft. high, 40 ft. long and has 5 wires
1V, ft. apart with a lead in of 8 ft.

A. 1. Approximately 100 meters.
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LOOP ANTENNA.

(83) Fred G. Maner, Ridgwood Quecn,
N. Y. C., desires the following inforna-
tion : . R

Q. 1. Tleasc pulilish the followmg' in
your “I Want to Know” columus. \What
size wire should be wound on a square
solenoid loop antennze 2 ft. 10% inches
square or 11 ft. 5 inches all around?

Voo
is —J an—

o)

Showing bow a bnzzer may Dbe used for
transmltting.
Q. 2. What is the proper spacing for
the above loop? . .
A. 1. No. 18 annunciator wire can be

employed. .
A, 3, One-quarter inch.

WIRELESS TELEPHONE SET.

(86) W. A. Canfield, Luverne, Minn.,
asks the following:

Q. 1. What are the dimensions of the
coils, the voltage of the “B" battery, the
capacity of the variahle condenser and the
type of microphone shown in the wireless
telephone diagram on page 103 of the Sep-
tember R. A, N.? .

(). 2. What is the approximate range of
this set. using an aerial 100 fect long and 50
feet high? .

A. 1. A short wave loose coupler will
do with a tickler coil or coupling coil, as
shown, 100 volis D.C., an ordinary trans-
mitter employed for telephone work.

A. 2. Approximately five miles.

EXCEPTIONAL RECEIVER QUERY

(87) Geo. L. Rhoads, New Haven,
Conn., wants to know:

In your August issue of Rapio
AnmaTeur NeEws you publisht an article
entitled “An Exceptional Radio Receiver.”
Ou page 63 it says the primary two and
one-half inches long and is wound for
two inches with a double bank of No. 24
D.C.C. wire. 1 wish you would please ex-
plain the meaning of the phrase “double
bank” as used in this article. Does it mean
a double layer? Ilease let me know as
soon as possible, as | am constructing a set
similar to the one described.

A. 1. The mecaning of double bank
winding is a double layer of wire, "banked.”
This is shown in the drawing below.

[VAVAY)

Q88

A

Hero 8 the best hook-up for your apparatus.

WAVE LENGTH OF COILS.
(88) Alex O’liare of Chicago, 1ll., wants
to know:
(. 1. What wave length will a loose
coupler of the following dimensions tune
to with an aerial 50 feet high and 65 feet

RADIO AMATEUR NEWS

long, two-wire: Primary 414", dia. 8” long,
wound with No. 27 D.C.C. wire; sccondary
3va" dia., 12” long, wound with No. 31
D.C.C. wire?

Q. 2. \What is the hook-up of the fol-
Jowng instruments: 1 loose coupler, I Mur-
dock loading coil, 2 E. 1. 43 plate var. con-
denser, 1 galena detector, 1 Murdock fixed
cond., 1 Turncy 3,000 ohm head set?

Q. What is the recciving range of
the above set?

A. 1. Approximately 4,000 meters.

A. 2. A good hook-up is given below.

A. 3. About 500 miles during day time
and triple that distance at night.

RECEIVING RANGE,
(89)  Arthur Tabraham, Bloomington,
111, asks:

Q. 1.  Please publish in “I Want to
Know” the wave length of the following:
Load coil (A) 18%4” by 3", No. 30 S.C.C.;
load coil (B) 20" by 4”, No. 32 enameled
wire; coupler prim. 4”, diam. 140, turns
No. 24. sec. wound 6”, 3%4” diam., No.
30 S.C.C.

Q. 2. Would the wave length of the set
be increased by placing load A inside load
B in the form of a coupler? Which load
should be used as primary and which as
secondary ?

Q. 3. What is approximate range of the
set using audion and 95-foot aerial 40 feet
high at one end and 25 feet at other end?

A. 1. "A” 2,500 meters, *B” 3,200 meters.
Coupler will respond up to 4,000 meters.

A. 2. Yes; but the size wire employed
is not very good for the primary. At all
times the larger size wire is employed for
the primary.

-;-—l—a—.._'_—-—-"'——‘-u--—\. —
Heiod or banting rhe M/Id/ﬂgwﬂ order

o recuce ifs distributed copocrty Q8

This explains the meaning of “double bLunk.”

A. 3. You should be able to cover dis-
tances up to several thousand miles using
an audion.

RECEIVING RANGE OF SET.

(90) Elmer H. O'Neill, Sr., Dauners
Grove, Il asks:

Q. 1. How far can I receive on the fol-
lowing (also the number of meters)? (a)
1 Resco. naval loose coupler 18%4” long,
about 2.000 meters, one slider and a 10-
point secondary winding. (b) One .005

m.f. variable condenser (Murdock). (c)
Silicon detector (a very small one). (d)
One large Murdock fixed condenser. (e)

One pair of 2,000-ohm Murdock head set
phones. () Aerial is 4 wires 2V feet
apart 50 feet long and about 25 feet high.
(Note: I live on a very high hill.)

Q. 2. What changes and additions would
improve this outfit?

A. 1. You should be ahle to receive
about 400 miles during daylight; however,
this distance will be doubled during night
reception.

A. 2. By introducing an audion bulb in
your detector circuit or an amplifier con-
nected in where the phones are now con-
nected.

WAVE LENGTH OF TUNER.

(91) €. W. Kress, of Rochester, N. Y.,
wants to know:

Q. 1. What is the wave length of a
double slide tuning coil 3” in diam. and 15"
in length and wound with No. 22 single
cotton covered copper wire?

Q. 2. llow far and what stations can 1
receive with the following instruments:
A Murdock fixed condenser, a Murdock
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silicon detector and a tuning coil described
A Circuit is given herewith.
above .and a 75-ohm receiver connected
to a 300-foot one-strand wire?
A. 1. 3.000 meters.

A. 2. Approximately 500 miles.

nil

button

Q 9z J.

Hoek-up of pocket sign recelving sets.

POCKET SIZE RECEIVING SET.
(92) Nicholas S. Metri of Chicago, IIL,

inquires:

Q. 1. Please give a hook-up of the
pocket receiving sct, described in the Sep-
tember issue of Rapto News, including a
43 plate "variable” condenser, a loading
coil 3 inches in diameter by 6 inches in
length, wound full of No. 24 D.S.C. wire
and tapped off every fifty turns.

Q. Describe the possibilities of this
set, with a medium sized aerial.

Q. 3. Please give some good suggestions
as to size of loading coil with wire and
whether it would be better to enlarge the
receiving transformer. 1f so give all the
dimensions.

A.l. Hook-up is given in the drawing
elsewhere in these columns.

A, This all depends on the sensi-
tivity of the crystal employed and at what
precision the set is adjusted. Actual ex-
periment is the only solution.

A. 3. This set is not intended for long
wave lengths, therefore it is not necessary
to provide load coils, for then the object
of the set will be defeated, since it is in-
tended for the pocket.

Buzzer fest

VARIABLE CONDENSER QUERY.

(93) E. Culver, North Balimore, Md.,
wants to know:
., How far can I receive with the
following instruments: Pair 2,000-ohm
phones, one fixed condenser, one galena de-
tector, and a two-slide tuning coil, 15 in.
long and 4 in. in diameter, on an antenna
60 ’{veet long and 30 feet high.

( B

NI
IN

@93,

Plucing the varlable condenser across the
tunlng coil incrcuses the wave length.

Q. 2. How can I hook up a variable
condenser with this set to increase its wave
length?

Q. 3. Give a diagram of the best way
to hook-up this apparatus.

(Continued on page 259.)
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The Three Electrode Vacuum

ube -
By Pror. W. H. EccLes |
(Continued from page 217.)

If any one tries the experiment just in-
dicated to find what order of magnification
is obtained by the sub-generative method.
he will discover that, on passing gradually
from this adjustment to the oscillating con-
dition, other phenomena arise. If the in-
coming “oscillations which he is trying to
magnify are unceasing and uniform, and of
nearly the same audible frequency as that
natural to the oscillator, he will find that
a throbbing appears in the formerly steady
musical note of the telephone. The throb
appears only when the input current is
really being introduced into the oscillating
system. and is more marked the greater the
original strength of the current that is to
be magnified; but the input necessary to
produce a perceptible amount of throbbing
is exceedingly small. It would seem that
the input current, when it reaches the grid.
becomes magnified, first by the more ordi-
nary process of the triode, and then com-
bines with the local oscillations to produce
what the musician calls “beats,” and then
the beats are themselves magnified by cir-
cuits of the triode.

As carried out in wireless, the operator
at a receiving station sets his apparatus
near the wave length he desires to re-
ceive. and then causes his triode to sus-
tain his circuits in oscillation. The waves
from the distant station, acting upon his
antenna, produce minute currents in the
antenna which are transformed so as to
apply an electromotive force to the grid of
the triode. The result is an audible note
in the operator’s telephone ‘each time the
key of the transmitting station is depressed.
provided, of course, the frequency of the
receiver is near enough to that of the in-
coming waves. He can adjust the local
frequency at will, and make it very near
to the waves or very different from them:
these adjustments alter the pitch of the
beat note, and he chooses the more agree-
able and efficient setting for the recention
in hand. This process of receiving continn-
ous wave signals on an oscillating circuit
is called autoheterodvne or, sometimes.
endodvne reception. Circuits can be de-
signed in which a change of capacity of |
abont one-thonsandth part of the electro-l
static nnit can he detected: and in such cir-
cuits the change of capacity produced. for
instance. by substituting coal gas for ::\ir|
in a condenser, is measurahle with faculty.

Lecture delivered before the British As-{
sociation mecting at Bournemouth, Eng- |

land.
|

"170-25000 Meter Receptor
RBRv F. R. Prav
(Continued from page 221)

The split-condenser box with A:'(-Spl:.’
switch should have a height sufficient to
bring the secondary condenser up to al
level with the prinary condenser. Thel
sides may he made of scrap pieces of hard I
rubber or Bakelite. The general constric-
tion of the switch is shown in sketch: the
end of blade hent at an angle, to give a
“wiping” contact. '

The most convenient condensers for this
method of tuning are the small and large
Murdock Variables. The De Forest TTon-

AN OPEN LETTER TO ALL
RADIO MEN

WM. J. MURDOCK CO.

MANUFACTURERS OF

WIRELESS APPARATUS
CHELSEA, MASS.

October 1, 1919
Gentlemen:

The first MURDOCK receivers for radio use were produced
in 1904, their introduction being coincident with the first signs
of interest in experimental radio telegraphy.

In reviewing a record of fifteen years of production, begin-
ning with a few sets virtually built to order, and growing
to the present output cl thousands, there is a real satisfaction
in the knowledge that thece receivers have come to be uni-
versally recognized as desirable additions to the experimenter’s
outfit. No volumes of persuasive advertising, nor no piling
up of boastful claims could achieve such a permanent success
as this. The real cause of the success depended upon the
receivers themselves.

These fifteen years of steady growth in the esteem of the
leading radio experimenters of the United Stites is the best
assurance of the value of MURDOCK receivers, and is, more-
over, a true pledge, for the future, of the satisfaction of those
who have not as yet become acquainted with their worth.

Sincerely,
o ﬁo”“__,:f_ﬁyfr
THE QUALITY IS UNUSUALLY HIGH
THE PRICES ARE REMARKABLY LOW

3000 OHM
Double Set

$5.50

2000 OHM
Double Set

$4.50

Sold vlvith the usual “MONEY BACK?” guarantee.
To be sure of getting vour set, ORDER NOW.

BULLETIN 19B showing the complete
MURDOCK line of really good radio

apparatus, sent free on request.

WM. J. MURDOCK CO.

50 Carter Street
CHELSEA, MASS.
509 Mission St., ) San Francisco, Cal.

T e ———

You benefit by mentioning the “Radio Amatenr News” ihen writing to advertisers.
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www.americanradiohistory.com

246

You are Judged by
Your Appearance

The world sizes you up by your own
opinlon of yourself—as cxpressed in
your looks, your actions, and the force
of your ambition. L.ook at the photo-
graphs of any of the world’'s business
leaders.  Note that clean-cnt, sharp,
alert look in each one's eyes, the firm
tilt to the head and chin, the square
set of the shoulders. It's the strong,
virile man, the man of tircless ehergy,
that gets to the top,

You can’t be aleri, you can’t have
full control of your faculties, you can’t
have that Inexhausiible supply of vi-
tallty and energy that mean success in
life  unless_ you have PERFECT
1IEALTI. Your physical condition is

the root of your whole life. Build up
your body and muscular strengih and
¥You build up your mind and vitality
and insure success.

& axLt LIEDERMAN
The Acme of Physical Pertection |

There is a Short-cut s
to Health

I have found it and applied it to my
own body and proven fts resulis. And
I have trained many of the world's
strongest men by this same method—
taken them when they were mere phys-
lcai wrecks and inade powerful ath-
letes of them. I can do the same for
you. No need for you to drift aln-
lessly nlong—merelﬁ existing, Get a
grip on yourself. esolve right now
to start on the road to success—the
first step (of which is better health.

Seni for MY NEW BOOK

**‘Muscular Development”

It tells the secret.
lustrated with 20 full Page phologrnphs l
of myself and some of the world's best
athletes whom I have trained. Also
conintns full particulars of my splen-
did offer to you. The valuable book
and special offer will be sent on receipt
of only 10c¢, stamps or coln. to cover
cost of wrapping and malling.

Don't miss this opportunity. Sit
rizht down now and till in the coupon,

The sooner you get started on the rond

to health the easier It will be to reach |
perfect manhood. Don't drag along

3no day longer—mall the coupon to- |
ay.

EARLE E. LIEDERMAN
Dept. 904, 203 Proadway, New York

Farle E. Liederman

Dept. 904, 203 B’way, N. Y. C.

Dear Sir:—1 enclese berewith 10c., for which you
are to send me. without any obligatiun on my pan
whatever. a copy of your jatest book "“Muscular
Development.”  (Please write or print plainty.)

Name

’ R. v. 1919
2 (O (O 1000 R0 L O 0V 1 L )

§ | act capacity prescribed.
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eycomb inductances are fastened to the
condensers with Colburn plug adapters,
which are sold by the Somerville Radio
Laboratory. This method of mounting
does away with leads, allows practically
any degree of coupling, and is cheaper than
the regular mounting. Since the data on
the proper selection of Honeycomb coils

is given in the De Forest catalog, it will

not be repeated here.

Many long wave stations require very
loose coupling between the primary and
secondary circuits; in fact, as much as a
foot is sometimes used. Hence, mechani-
cal connections between the primary and
secondary would be out of place. With
the coupling device shown in sketch, the
coils may be placed at right angles, as
far apart as the flexible lead will permit,
or so close that they will touch one an-
other. It is surprising how convenient this
method of coupling is, especially if this
section of the table is covered with a
square of plate glass. Besides furnishing
a good sliding surface for the variable, it
gives a good writing surface for copying
messages. Furthermore, operating data of
important stations may be placed under-
neath for easy reference. This is also a
good place for Honeycomb coil data, and
characteristic curves of your vacuum
tubes. The glass may be purchased from
plate glass window concerns who obtain
it as salvage from broken windows.

The primary variable is to be connected
to the antenna change-over switch by a
flexible cord, which may be made as fol-
lows, to a length of one or two feet.
Fasten ten or so strands of small magnet
wire, say number 34 to 38, in the chuck
of a small “eggbeater type” drill, with the
other end to some projection such as a
nail, and twist until the cord makes one
complete twist for each inch of length.
The cord is then cut in three pieces and
braided in the usual way. (Any girl will
show you how.) Of course, two of these
braided cords will be needed. In order
to protect the insulation, the two cords are
placed in a length of ¥ in. 1. D. rubber
tubing, and separated by pressing the tub-
| ing out flat, filling with rubber cement,
and vulcanizing with a flat iron or warm
soldering iron, as shown in small sketch.
The ends of the conductors are then
cleaned of their insulation and dipped in
solder, to prevent their unravelling.

For those wishing to build their own
fixed condensers, the following data will
not be amiss.

A K
C = 4 T 900,000 = capacity in micro-
farads.

Ilandsomely 1l- |

A area in sq centimeters.
T thickness of dielectric (cms.).
K constant (5, when using mica).

Two sheets of copper or aluminum foil,
each having a total active surface of six-
teen sq. in., separated by a dielectric of
sheet mica, 1/100 centimeters thick, will
have a capacity of .0005 M. F. However,
the majority of amateurs, lacking micro-
meter calipers for measuring dielectric
thickness, will have to arrive at the pre-
cise capacity by varying the area of the
plates. Both parts of the split condenser
should be identical, but not exactly the ex-
A variation of
0001 either way is not harmful to the best
l functioning of the circuit.

You benefit by mentioning the “Radio Am at-eu_r News” when wr-uTnp to advertisers.
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PAPER TUBES

AT ATTRACTIVE PRICES
Special made, smooth, round, senmicss.
gray cardboard tubing in selected sizes for
constructing loose couplers, variometers,
loading colils, ete.
FOR 3500 METER COUPLER
Primary 33, ” outside dia. 7” long—25¢
Secondury 3%” outstde dia. §” long—20c
FOR VARIOMETERS
Primary 4% " outside din. 2%" long—12¢
Secondary 3% ” outside dia. 27 {long—10c
FOR LOADING COILS
8%” outside dia. 14” fong—40c
4% " outside dia. 14” long—50c
S];e(;lnl Len
)

h"s Cut to Order
3%~ dlar 5o por te: e are R in
’ All tubes h.f:ve " w;all. L 5
LABORATORY SIGNS
Attractive 8" x 10" signs

printed on high quality coated white
cardboard in selected wordings for
the electrical experimenter.

1. DANGER! HIGH VOLTAGE

2. Experimental Radio Laboratory
No Admittance

3. Government Licensed Radio Station

4. Do Not Touch the Instruments

5. Please Be Quiet While

The Operator is Receiving

16¢ EACH, ANY TWO FOR 25c
ALL 5 FOR 50¢

IMMEDIATE SHIPMENTS, POSTPAID
The TAYLOR COMPANY

Box 1043.B
Lowell, Mass.

The Electrlc Safety razor makes shaing a

pleasure, Blade vibrating 7,200 times a minute
cuts the beard smoothly and wlthout alightest
puli or irritation—feels llke a gentle massage.
Can be used with or without electric current.

Aluserscftbe Lek-Tro Shav epeak well ofit

N A barber says—'‘Have shaved for years and have
nover used any shaving device near (ts equal.”
home user says— ‘The most pleasing shave I'se

ever bad In my life. Shaves my face cioser than
used to shave, but there 13 no after Irritution or i1l
efTects as I usually get from another razor. ™

No. 1 Made for use from Light Socket.

No. 2 Made for use from Dry Battery

Write for {llustrated clrcular dexcrihing Lek-Tro-
Shar Safety Razor Dilly.

An Ideal Christmas GUt For Men
VIBRATING ELECTRIC RAZOR CO.
Dept. 145, Omaha, Nebr.

INDUC- wooD
TANCE PAT-
WIND- o TEKNS
ING

1250 W. 97th PL
CHICAGO, ILL.
[

Special Radio and Electrical
apparatus built to order
Electrical Experimental Work
—_—

Write for Estimates—I Will Save You Money

www americanradiohistorv. com
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Other AMRAD pro-
ducts that every ama-
teur should use are:
AMRAD Detector

~Stand AMRAD
Antenna Switch, AM-
RAD Induction Coil—
for use where AC is
not available. Ask your
‘dealer about AMRAD

products, the commer-
cial grade apparatus for
amaleur use.

AMRAD
Variable Air
Condenser

AMRAD
Detector
Stand

AMRAD

Variometer

RADIO AMATEUR NEWS

Now that the ban is off—

There will be more severe government
restrictions imposed than ever before.

To secure three to four times your
present antenna energy, to assure low
decrement and so comply with govern-
ment regulations, amateurs should use the

AMRAD

QUENCHED GAP
The AMRAD Quenched Gap does

not necessitate the use of 500-cycle
generator. Properly operated with a
60-cycle circuit, it will give a 240

spark note.

" Our bulletin No. 12, sent at your request, will

explain how this may be done.

Folder, giving detailed specifications of the Quenchea
Gap will be sent at your requzst.
 Address Department R 5.

(MERICAN R4DIO AND RESEARCH (ORPORATION

21 PARK ROW

NEW YORK

Factory at Medford Hillside, Mass.

=

AMRAD
Quenched Gap
$17.50

You benofit by snentioning the “Radio Am

Y ew-a" when 1writing to “advertisera.
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BETTER *B" BATTERY

B 40C0r0me 70 6 4 eevEmumInI srsesrcaTIon

RADIO DISTRIBUTING coO.
12 FLATOUSH AVE.  amoOKLYM, N ¥

BETTER “B” BATTERY

The RADISCO BETTER “B” is
guaranteed to be manufactured in
accordance with U. S. Government
specifications and is sold on a mon-
ey back basis. Among the many
reasons it is better are:

VARIABLE VOLTAGE'

This feature alone (on which a pat-
ent has been applied for), makes
the RADISCO BETTER “B” the
battery you will eventually buy.
Considerable has been written about
vacuum tubes that do not require
critical voltage regulation, but the
fact still remains that the vacuum
tube used by the majority of ex-
perimenters requires plate voltage
regulation. To provide this regula-
tion, taps have been taken off the
Ist, 2d, 3d, 6th, gth, and 12th cells,
(sce illustration) and it is only
necessary to connect these to a
switch to provide critical voltage
regulation for your tube.

ECONOMY

With the ordinary 15 cell battery,
when one cell goes “bad.”* the en-
tire battery must be discarded.
\Vith the RADISCO BETTER “B”
you only need test each group of
three cells, and short circuit the
group containing the “bad” cell.

LOW PRICE

The price of the BETTER “B” is

the lowest at which it is possible to

sell a first class 15 cell battery.
BETTER “B” No. 1,

Size 3Y4x2x2%% inches, $1.15
Postpaid 1.25
In Canada, add 3sc

BETTER “B” No. s,

Size 6/4x4x3 incnes, $2.25

Postpaid 2,60
In Canada, add soc

RADIO AMATEUR NEWS

RADISCO
AGENCIES

The BETTER “B” battery is
only one of the many articles of
standard radio apparatus carried
by RADISCO AGENCIES.
These Agencies are the leaders
in'the Radio Field in their locali-
ty. It will pay you to communi-
cate your wants to them.

ALBANY, N. Y.

E. L. Long
21 Magnolia Terrace

ATLANTICCITY, N. J.

Indcpendent Radio Supply
118 So. New Jersey Ave.

BIENVILLE, QUE,,
CANADA

Canadian Radio Mfg. O.

BOSTON, MASS.

Atlantic Radio Company
84 Battcrymarch St.

BROOKLYN, N. Y.

Kelly & Phillips
812 Flatbush Ave.

BRONX, NEW YORK
CITY

Amateur Wireless Equipment Co.
1890 Prospect Ave.

CHICAGO, ILL.

Chicago Radio Laboratory
1316 Carmen Ave.

McKEESPORT, PA.

K. & L. Electric Co.
427 Olive St.

NEWARK, N. J.

A. H. Corwin & Co.
4 W. Park St.
(Note ncw address)

NEW ORLEANS, LA.

L. A. Rose
4323 Magnolia St.

PITTSBURG, PA.

Radio Electric Co.
4614 Henry St.

PROVIDENCE, R. 1.

Rhode Island Elec. Equip. Co.,
43 Washington St.

SCRANTON, PA.

Shotton Radio Mfg. Co.

WASHINGTON, D. C.

National Radio Supply Co.
1403 U Strect, N.\V.

If none of the above agencies are in
your vicinity communicate direct with
the

RADIO DISTRIBUTING CO.
NEWARK, N, J.

_You ba:e}lt by mentioning the "lcadio Amateur Aeowy” when writing to advertisers.

Wwww americanradiohistorv com

November, - 1919.

A Constant Impedance
Audibility Meter
By WAaALTER HENRY

(Continued from page 216.)

rent passing through the shunt, we could
readily dctermme.the number of times
| audibility of the signals, providing at the

The Constant Impedance Audibllity Meter.
Note the Arrangement of the Switch Contacts,

same time we introduced an impedance in
series with the detector output, so as to
maintain.the total impedance across the de-
tector constant.

In the old types of audibility meters, in-
accuracy was introduced in the readings

Rear View of the Audibility Meter Panels.

because of the variation in the total impe-
dance across the detector, which resulted
| in a variation in detector output. The con-
stant impedance audibility meter mainiains
a constant impedance across the detector

| rq — 7‘??,
& i
£ -

| _

L This Shows the lnlc;rlor Connections of the
eter,
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Taught by a Practical Man—and In Your Home

AM teaching electriclty and drafilng to many men. young and old, and wish to Interest you

sufliciently so that you will send for my catalog which tells the whole story regardlng my

method of Instructlon and the good which is belng accomplished. it Is up to you whather
ou look into thiy propesitlon, but if you arve in earncst in your desire to get Into the electrlenl
ndustry, or to become more proficient in that llne, you will send for my catalog and not
regret the time you give In doing so.

THE PURPOSE OF THE COURSE OF STUDY

1 have been designing courses in electrical instruction and (eaching clectricity. off and
on. durtug the past 17 years, and during that tlme 1 have land an unusual opportunity lo
make n specinl study of the teaching bLuxiness, from the standpeint of a practical man. “This
course has Leen designed by me with a view of renching (hese whe do not have a lot of tlme
and money to devote to stdy work and 1o give them ns thorough a knowledge as possible of
efectricity as applicd (o every day practien] work. The Instruction 1s given like you were work-
fug on various jobs and I tell you what to do and kow to do it. glving (he necessary explana-
tion for the understanding of tlie theory covered by the snbject under disensslon. Another par-
tieular fenture of my insteneiion is that I lay particulur stress cn the unnsnal condltions w hich

- = seldom happen in the every day run of electrical work, und thix part of the instruction makes Lhe
course attractive aud valnable 1o fhose sfready enguxed in the FIFTY-FIFTY

electrical industry and accounts for rhe fuct that over 65 Per ¢ opk nhsolutely on a 50-50 buxis with my students and m

2 " , . N < - y methon
cent. of my students are practical men. Awong my s'“.d‘“"‘ are  of nandling their instruction nud my denlings with them have never
beginners. electrictnus, foremen, muintainers. repulr men, u\r_mn- been criticised. You pny me the comparntively low price 1 nsk and
ture winders, power-houxe s, power-house foremen. NAVY 1 give you the instructfon und other help ns stated in my vanlog,
electricians, Chief Navy eleetriclans, chief electricinns, Chief City  No student is permitted 1o pay cush for his entire course on sinri-
Electricinng and Contracters. ‘Tlese men are taking my course  ing, (he conrse Lefug paid for lu small monthiy piiyments as yon go
and tind my instruction and my help of value to them. Not only along. Students have the privilege of discontinuing the work if
ure they satisticd. but they are sending ine more studenis. In  they should find that it was not just what they were after and iheir
several piacen 1 have nearly all the men in the plant taking my payments stop at the snme tfme. This is my way of doing business
work together. 0-50 plan. as I \'\-ould not want your money when

and a part of my 5
1 was not

Apparatus, Instruments, Materlals; Etc.

Certain eleciricnl apparains. instruments, materials, charts, drafting ma-
terfals, etc., as described in (he cntalog. are included as a part of the course
for which there is no extra charge, a8 it is covered Ly the regular monthly
paynents.

¥ill Out Coupon or Drop Me a Postal Card For One of My Catalogs Which
Glves Full Information.

BURGESS ELECTRICAL SCHOOL
750 E. 424 Street Chicago, I1.

The Burgess BLUE BOOK

for all Practical Men and Electrical Students

I have prepared a pocket-size note book especially for the practical man and those who
are taking up the study of electricity. It contains drawings and diagrams of electrical
machinery and connections. over two hundred formulas for calculations, and problems
worked out showing how the formulas are used. This data is taken from my personal
note book, which was made while on different kinds of work, and I am sure it will be
found of value to anyone engaged in the electrical business.

| Yorke Burpess, Burgess Electrleal School,

1 750 East 42nd Street, Chicago, 1llinois.

{ Gentlemen:—

' Send me catalog describing your course in Electricity
t and Drafting.
1

i

1

.

t

CITY ..... vernear . JSTATRH

The drawings of eonnections for electrical appararus include lating Unknown Resistances. Caleniatlon of Current In
Motor Starters snd Siarilng [Boxes. Overtoad and Underload Lranches of nratlel Circnfis, [low 10 Figure Weight of Wire,
Relense DBoxes, Reversible ypes. Elevator Controllers, Tank Wire Gange Rules, Ohw's Law. Watt's l,u\v..lllfurnlnllun re-
Controllers. Suriers for D'rining Press Moiors, Automaitle gurding Wire nsed for Electricnl Purposes, Wire Caleulatlons,

Controllers, Variable Field Type, Controllers for Mine Loco- Wirlng Culeulations. INwmination Cal iions, Shant instru-

motives, Strest Car Controllers, Connecilons for Reversing menis and ilow to Caleulate Resistnnce of Shums, l'ower
Switehes. Motor and Dynamo Rules and Rules for Speed Regu- Calenlarions. Efficiency Calenlatlons, Measuring Unknown Ie-
Intion. Also, Conuvetions for Indnetion Motors and Siarters, sistanees, Dynamo and Dyunamo ‘f'ronh Motors aué Motor
Delta and Star Connections nnd Connections for Anto Trans- Troubles, and Cileulating Size of Pulleys. 5
formers. and Transformers for Lighting and Power Purposes. Also Alternating Current Calenlations in finding Impedance.
The drawings nlso show ull kinds of lizhiing clircuits, includ- Reactance, Inductance,  Fregueney. Aliernations. Speed  of
ing specini contrels where Three and Four Way Swliches are Alernntors and Motors. Number of Poles fu Allernators or
used. Moiors. Conduciance, Susceplance, Admittance, Angle of iag

The work on Calculations consists of Simple Electrieal and Power Factor, and formulus for use with Line W'rans-
Mathematics, Electrical Units, Electrical Connections, Calcu- formers.

This book is recommended by practical men,

It is being used in technical schools.

Electrical establishments furnish them to their employees to save time.
Industrial establishments give them to their customers.

The Burgess BLUE BOOK Will Be Mailed, Postpaid, on Receipt of $1.00

Send dollar bill, money order or check. I guarantee satisfaction or will relurn
your money if you decide not to keep the book after using it for five days.

BURGESS ENGINEERING CO., OB, G B

You benefit by mentionino the “Radio Amateur News” when writing to advertisers.
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DISTRIBUTORS OF ALL PROMINENT MAKES:

De Forest, Wireless Specialty, Murdock, Grebe, General Radlo, Clapp-East-
ham, Brandes, Acme, Arnold, Federal Tel. & Tel. Co., etc., etc.

LARGEST AND BEST STOCK OF ANY HOUSE IN NEW ENGLAND.

Just place your orders with us direct from any of the above catalogs. You
will appreciate our service.

Type ’-500 DeForest Audion Ultraud ion Panel

Audion-Ultraudion Panel with 20-40 volt B Battery and Oak Cabinet,
“Early English” finish without the tube. )
Price, $24.00. Shipping weight, 13 lhs.
All orders shipped the same day. Give us a trial.

F. D. PITTS CO,, Inc.

Dept. C Boston, Mass.

12 Park Sq.

sy

Bunnell Instruments

Always Satisfy---

Our Jove Detectors
Simplest and Best--

Sample by Mail, $1.44.
Tested Galena Crystals, 25¢ per box.

Qur Condensers, Transformers, etc.,
are High Grade, but inexpensive.

Send stamp for our New Catalog 40 R.N.

J. H. BUNNELL & CO. 32 Park Place, New York

(Marconi Licensee)

Jove Detector (Patented)

Tremendous demand for
Wireless Operators! Splen-
did opportunitics now in the
Merchant Marine. Big sal-
aries! Junior opsrators,
$100 per month, Chief op-
crators, $123, food and
quarters included. Our
Graduates in all parts of the
world as operators, instruc-
2ors, inspectors, engineers,
etc., etc. Let the Eastern
Radio Institute train you
+ because we have never yet
failed to secure a graduate
a position. DAY AND

EVENING CLASSES. START ANY MONDAY. Send for prospectus.

BACK BAY
59 64
-5 TERN
N RaBI
[MSTITUTE
o Byston. . RAD MU et

Bostor., ~ e

November, 1919.

terminals, which is equal to the impedance
of the telephones and insures a constant
detector output in all adjustments. This
meter is designed so that this constant im-
pedance is automatically secured. The
range of the instrument is from one to ten
thousand audibility. This meter is inval-
uable in measuring the strength of signals
in comparing the receivers, receiver cir-
cuits, telephones, and the amount of ampli-
fication in oscillating currents, and other
laboratory and commercial measurements.
It can be left connected in the circuit with-
out a reduction or signal strength, when
the contact switch is on one. It may be
used with equal success in either vacuum
tube oscillating currents or with crystal
detectors and reads directly in “times audi-
bility.”

The meter is beautifully furnished in a
hard wood box, with a bevelled bakelite
dilecto top, on which the audibility is di-
rectly engraved. Connection js readily af-
forded by four binding posts, two for the
receiver circuit, and two for the telephoene,
The tubes and contact arm are of polished
nickel, so that the instrument makes an in-
valuable and attractive addition to any radio
station or laboratory.

A (TRUE) HARD LUCK STORY

"Twas in the memorable spring of 1917.

We three—Zabolitzki, Zankl and myself,
fellow students—started one afternoon on
a little expedition we’'ll likely ne’er forget.
The portable set belonging to 9ACA was
to be tried out.

Qur destination was a point on the other
side of the lake, about a mile by Radio.
There. was too much ice on the lake to
make it safe with a boat, so away we
trudged, through mud and slush, only two
miles to go. Two of us lugged along the

| heavy storage battery, the other had the

grip containing the rest of the junk. An
hour’s walk brought us to the end of our
excursion; half an hour more, and the

A minute luter we watched his hand spell
out tho first message ever received on that
portable set.

aerial was safely spread between two oak
trees, and the set ready for business.

Zank] grabbed the key, and the coil sput-
tered out: 9ACA 9ACA 9ACA de 9ACA
Jr. 9ACA Jr 9ACA Jr. ——. .——.

He threw the switch to “receiving” and
a minute later we watched his hand spell
out on paper the first message ever re
ceived on that portable set: 9ACA Jr 9ACA
Jr 9ACA Jr de 9ACA 9ACA 9ACA: Just
got orders from Govt. to dismantle station
immediately. Pack up and come home.
9ACA 9ACA Motto: When the
Government puts a ban- on Radio, don’t
rig up any sets.

Contributed by HerserT RICHTER.

You henefit by mentioning the “Radioc Amateur Neios” when twriting to advertisers.
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Learn Telegraphy

(Wireless or Morse)

) 4 The EASIEST, QUICKEST, CHEAPEST WAY

'" AT HOME

In Half the Usual Time

WITH THE OMNIGRAPH

The Omnigraph is an Automatic Transmitter that teaches you both the Wireless and Morse Codes,
at home, without any expense except the cost of the machine itself. Merely connect to battery and
your Buzzer, or Buzzer and Head Phones, and the Omnigraph will send unlimited messages by the
hour, at any speed you desire.

USED BY THE U. S. GOVERNMENT

The Omnigraph is used by the Government in testing all ap-
plicants applying for a Radio License. It is also used ex-
tensively by the large Universities, Colleges and Telegraph
Schools throughout the Country for teaching Wireless and B

011U Y11 O O O 0 O G I O L N

Morse. s

Hundreds of the Army’s skilled operators who served during 2

the war learned with the Omnigraph. %

Let The OMNIGRAPH Teach You Wireless:
For a few dollars you can have a complete You'll be surprised how quickly you will attain &
outfit that will make you an experienced op- speed. Even if you are already an operator []
erator in the shortest possible time. No hard, the Omnigraph will help you. It will make you &
laborious work — just learn by listening. The more proficient, more accurate and more con- ]
Omnigraph is adjustable so you can start re- fident. Thousands of Omnigraphs are in use B
ceiving messages slowly, gradually increasing to-day and thousands of operators owe their &
the speed as you become proficient. success to them. s
=

Write for Free Catalog """~ —To-osToTmmTmmTTE
Send for a catalog to-day, showing the 3 different
models, $12.00 to $28.00. LEvery Omnigraph is
sold with the absolute guarantee that you must be
satisfied or your money back for the asking. Mail As per your ad in Radio Amateur Nows

[ ]
] The Omnigraph Mfg. Co.,
1
|
I
|
: (
the coupon to-day — the catalog will come to you |  please mail me your free catalog of Omnigraphs.
|
I
t
|
l
(

89 F Cortlandt St.,
New York City.
Gentlemen:—

by return mail.

The Omnigraph Mfg. Co.
39 F Cortlandt Street - NEW YORK CITY
|||.|||.|||.||l.|l|.l||.|||I|lll|||l|||l|||l|||.|||l|||l|||-|llIllllllIIllllllllIllllllI"l

1 o U O O O O L T T | T R VO o

) -7;;4- b—o;o/l_t by mentioning the “Radio Amatour Nows” ,E,,. tworiting to advertisors.
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New Big 264-Page Wireless
and Electrical Catalog

DUCK’S wi'siceyicer™

It is mailed for 12¢ in stamnps o comn which may be deducted on
first order of $1.00. Catalog not sent otherwise.

We regard this catalog as our greatest effort. It embraces every-
thing in wircless worth while. 172 pages with no waste space
devoted exclusively to wircless instruments.  Your amateur
friend will tell you that there never has been any wireless catalog
to take the place of catalog of this company and above all that you can absolutely
depend on our goods. There is no need for any other catalog when you have
this big catalog.

A blg improvemeni Sver our
former wodel  rimary e
vided into four sectivny, with
thiree dend end swilches,
greatly improving selectivity.
Secondary divided Inte three
sectlons, with two dead end
switehes, elbainnting  lar-
monics. The chnuge In the
construction of the pulde rod
support wakes It possible to
abtain a louvser coupling. It
l ix a wonderful improvement

vver our old model both In
performance and appear-
ance. Only $23.50.

The secondary on our new
type Arlinglon is divided In-
to 1wo sechivns with une dead
eud switel, elhuinating dead
eud ellect and Lurmouie and
giving  greuter selectiviny.

The end support similar to
§ lhat on our Nauvy type per-
witting of luuser coupling,
It is a beaulitully Huished
justrutnent sud will be suld

by us w3 sunne prlee as
the old model, $9.00.

THE WILLIAM B. DUCK CO.. 240-242 Superior St., Toledo, Ohio¢

OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER

UNIVERSAL
RADIO
APPARATUS

It is the policy of
this company never
to consider a sale
completed until the
thor-
oughly satisfied.
Incidentally our in-
struments seldom
fail to satisfy, be-
cause they are
scientifically de-
signed and built on
Type UL-5 Receiver honor. If you are

interested in radio apparatus of the highest grade at fair prices,
enclose a 2-cent stamp for our catalogue.
Type UL-5 Receiver.

This is a complete receiver for undamped waves up to 17,000
meters. No external coils, couplers or condensers are needed, since
it is entirely self-contained. Sizes 8” x 12" x 7" approximately.

We control the patent rights for the Mignon System and can
rupply these instruments.

UNIVERSAL RADIO MANUFACTURING CORP.
Dept. W * Flmira, N. Y.

customer is

|

Development of Rudion Bulbs
By E. T. JonEs *
(Continued from page 219.)

both heated, or whether one heated and
the other cold the signal strength on this
crude arrangement did not vary in the
least; rectification of the incoming signals

Here We Have the FElements Used in the
(Open Air) Audion.

( -

Fle.4

Using a Two-Filament

M &

Tinforl

Plate  Copper
6rid
Fi6.5 A
showing the Cunstruction of the (Open Alr)
Audlon.

—

Mereur)
d-(/ P/m‘a)y t

F16.6

e B wo-rlment alb Wus_ Furily lm-
mersed In Mercury, Using the Lutier as a
Plate.

could not be the dircct cause of :i_glua’: be-
ing recorded in the headphones, However,
it not being the intention of the author to
enter into any discussion as to the basic

You benefit by mentioning the “Itadio Amuateur News” when writing to advertisers.
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principles of the audion, these points of
general interest are given for the benefit
of those desirous of following up the work

g

L

-

Fie.7

Using the Tlokler Clrcuilt With the Home-
Made Audlon.

performed by Dr. DeForest with the em-
bryo audion. N

Having at hand quite a number of fila-
ments in their respective supports, we con-
structed an (open-air) three-element au-
dion shown in the photograph. The plate
was made of tinfoil, the grid of copper
wirc well polished, and these two elements
were supported by a wooden post as shown
and brought directly over the filament.
This constituted our first three-element
valve. Due to the fact that the filament
was not sealed in a vacuum chamber, we
could not burn it as brightly as we desired
and for that reason very poor results were
had, and it was found necessary to employ

F
| !

~ F16.8

This Bhows the Clrcult Wherein 8 Varlometer
1s Used te Couple the Plaute and Grid Clreults.

as high as 180 volts on the plate circuit,
The local Naval Station NAH was heard
with an audibility of approximately 20, and
this type of audion also demonstrated the
necessity of a certain distance between the
elements in respect to the sizes thereof.
Finally, we turned to the two filament
lamp and finding that tinfoil placed on the
top of the bulb did not furnish what might
be considered an efficient type of plate, we
immediately struck the idea of placing the
lamp upside down in an earthenware con-
tainer of mercury, and this proved the best
of any arrangement we experimented with.
The cross section of the tube in the vial

L
|

i

F10.9
A
Variabte iennor mnd  Tuducisnee Used
te Tume the Tinte Clreall.

> F
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Thousands of Electrical experts are needed now. Come
to the great shops of Coyne and let us train you quickly by
our sure practical way backed by 20 years of success.

Earn $125 to $300 a Month LEARN DRAFTING

. The country needs hundreds of skilled Drafts-
Come to Coyne where experts train men in all lines at big salaries.

you on the actual apparatus. You work _Coyne is the only SC""‘f’lb!n ‘]"e country that
on everything from the simple bell to | Sivesos the Avipiss of L8, el 0o frasiimg
the mighty Generators, Electrical Loco- courses practical, just like the job you'll have when
motives and Power Plants. Everything you graduate. You can’t get this in‘any other school.
to make you a Master Electrician.

Look at the picture taken from life in

K

WE TEACH ELECTRICITY, DRAFTING,
MOTION PICTURE OPERATING AND PLUMBING
\We teach all these professionsin such a thorough,

Bo suro and check the trade ihat interests you. Do itoov

our shops. practical way that when you finish you can step
. | right into a position of responsibility and big pay
Become an Expert in 3% Months | £ill out the_coupon now and send it for our big
i .ree book of infcrmation. It tells what others are

No need of taking 1 to 4 years to be- | doing and have doue, what you can do.

come an expert. We have proved this
in thousands of cases. We are the only $chool = = —— e o =
teaching by the original Coyne methods, which | covnm scroovs

means no books, no classes—all practical training. | Dept. 11-X. &0-31 E. Hiinols St.

Earn Your Way. Our employment department will CHICAGO. ILL.

help every ambitious man to earn Please send me that blg free
a part or all his expenses—without charge. book. 1'm lnterested in:
| [1Rlectricity [IDrafting
Bennett W. Cooke. President {1’ tumbing
COYNE TRADE AND ENGINEERING scmooxnsl [1Motion Picture Operating

Dept. 11-X. 30-61 E. Illinols Street NAMO o vovviinn iy
CHICAGO, ILL. I
Address

Read All Signals
That Reach Your Station

WIith the ordinary receiver many signala never breome audihle. Those stations
you've wanied to bhear can now be brought In with surprising fnteusity If you connect
futo cireult a

Two-Stage Audio-Frequency Amplifier

Phis amplitler is dextined 1o cllmbuane howling

due ta resonant feed-bnehs, wbhbom Tmpairioe {1
amptfylug ctlicleney. Phe cover s bluged, afford.
ing necessIblity ta all parnise The xockets aecom-
madate the stnmdard four prowg tube awd poerfoet
contact s secured throngh strong phesphor-bronze
springs,

The wirlug and mechanleal econstructlon are
f eharncterisie of Utrebe workmaunship, Better bo

Type RORB, Price $45 anre yonr Awmplliler 1s a Grebe,
Write for frre bulictn describing Grebe Amplitlers; complete entnlog sent npon

recelpt of 10 ceutw,

A. H. GRFBE & CO,, 72 Van Wyck Blvd., Richmond Hill, N. Y.

“you benofts by ;wnumm.y tho “Radio Amatsur News” whon wriling to advertisera,
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for month of November only,
SWiIiTCH POINTS

el

a0

No. 626—13” dia. x 36" high tapped 6-32.......... $.30
No. 627—14 " dia. x 34" head 34" shank 6.32....... .36 1.25 2.00
No. 628—14 “ dia. x 14" high tapped 6-32

Above plain brass finish—Nickel 50 per cent. advance.
KNOBS

SPECIAL

Switch points listed below completo with brass screw or 314 ” brass nut
Imumnediate shipment.

Large stock.
Doz. 50 100
$1.00 $1.75

...... vee. 30 .90 1.50

602 608 601
Each Doz.

No. 601—3% " dia. 8-32 bushing ........................ $.05 $.50
No. 602—1" dia. 8-32 bushing ........................ .10 1.00
No. 606—114" dia. 13/16” high ...... 00000000000 000000 oAl 2.00
No. 608—11/16" dia. 15/32” high, 10-32 bush. ............ .06 .60

SEND TODAY FOR YOUR COPY OF Oli'_l}N’ng CIRCULAR G SHOWING COMPLETE

Agents for all the reliable manufacturers.
Prompt shipment of Murdock. DeForest, Clapp-Eastham, Brandes,

inquiries.

Send us your orders and

Bunnell. Grebe, Thordarson and AudioTron apparatus.

SHOTTON
P. O. Box 3

RADIO MANUFACTURING CO.

SCRANTON, PENNA.

Branch—8 Kingsbury St., JAMESTOWN, N. Y.

Study at home during your spare time.

RADIO INTELLIGENCE BUREAU

Are You Pirepared to Pass the Government Examinations?

Earn $125 to $150 per Month

Complete Course and Practice Buzzer Set

for *15%

We plnce Into your hands a complere conrse
prepared by a Jeading awtbority on the subject with practice set complete for fifteen dol-
lars and express prepnid. Al questjons answered free after purchase of course. The
entire fucully is at your command 10 solve your problems.

We maintaln a Query Department and all questions will be answered at the rate of
25¢ ench, It guestlons lnvolve conslderable rescarch work. ete.. a speclal charge is made.
This charge shali never exceed five dollars.

WE DESIGN

Wireless Recefving sets: Wireless Transmitiing sets; Wireless Telephone gets; Under-
ground “Rogers” installations, complete or individual instruments, at nominal cost. Duild
your own apparatus at onc-temth the cost. We furnish dimensions, drawings, and dia-

grams complete.  Get in touch with us at once—you will profit by doing so.

RADIO INTELLIGENCE BUREAU, 83 Roosevelt Pl.,, New Orleans, La.

CHRISTMAS 1S COMING

Make your gifts this year things your
friemds will apprecinte,

Christmas Ouinits  (Eleetrke Litht Ontfita,
tamp tignrese owers, ¢1e.) Electrieal Toys.
15 Cells B-Banreriea. 22.5 volt, 9Re post-

pokd. Bodio apparntng aud pnrig. Ammeters
and Volimeters. Bleerrle Trons, §1.75 and
up, rie ‘I'nble Stoves. Tuoasters and
rie Dish Washer
imes,  Bleetrie

and Clothes Wae

Srenm  Fovines,  Avropl nml Tralns,

Clectrle ItnadIntor and Rteflector Tlenters,

Kleeteleal Supdies, Flashllzhits (ind acees

gorler) all wlu Muvaa Lamnps from 14
92

SMAKE-UTGOWN BAT

volts 1 N ovolts,

TERTE £1.25 and up. PPewerful hand
weareh lizlos, $1 pnd . Storne and Dry
Batterh ¥ ound el “Transformers. $1.65,
1.90 and vp. Vacuum elenners with all at-
achments, Semd stmsp for complete bulletin

of our entire line.
The 11, 8. WIRELESS €O,
181 Rosx Street, Braoklyn, N. Y.

NEW ORLEANS

WIRELESS SUPPLIES AND
MINERALS OF ALL DESCRIPTIONS

L. A. ROSE

4323 MAGNOLIA STREET
NEW ORLEANS, LA,

SEND 6 CeNTs For CaTaroaoe

AMATEURS
RECEIVING OU;I‘"I'I‘S AND INSTRU

Complete 'runl-nz ‘(‘nl‘l Recelving Bet
$£1.00

Bend miamp for :Ic-‘wrlmivn 1iternture

MAYMIN RADIO MFG. CO.
[ 5.2 b L ’l‘\w-lﬂlvl Street,

Braakiyn, N.

READ THE CLASSIFIED ADVER-
TISFAIENTS ON PAGES 262.263,
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of mercury is shown in Figure 6. The bulb
was held in the vial of mercury with a
piece of No. 18 bell wire first wrapt around
the neck of the bulb and then around the
vial. considerable pressure being demon-
strated by the volmine of mercury being
displaced by the (light) lamp vessel.

With this type of audion signals were
received from the local station practically:
as loud as when employing a galena de-
tector. However, due to the fact that the
filament employed as the GRID is placed:
in such a manner as to be only in between:
the filament and that portion of the plate:
which is at the very top of the lamp, it.
was found that the lamp could be practi-
cally removed from the mercury and sig-
nals did not decrcase in the least. This.
demonstrated that with a tube of this type:
all that is necessary is a plate covering its.
top portion, A considerable amount of
voltage was employed on this crude audion
tube ; however, signals can be received with
about half the sensitivity of a good crystal
detector with approximately 40 volts. If
it is desired to get maximum results 150
volts is necessary.

From the foregoing results, it having
been found that it was only necessary to
cover the very top of the lamp with foil
for the plate, an audion was constructed
as shown in the photograph and with this
bulb very good results were had. Several
of the circuits employed are given in Fig-
ures 7. 8 and 9. for the benefit of those
not already familiar with the usual run of
circuits lLest suited for overall efficient
!mndl_ing.of vacuum tubes in their respect-
1ve circuits,

Further experiments are being conducted
with these types of tubes and it is hoped
that uliimately we will derive an audion
which will work as well as the present-day
commercial type.

Practical Suggestions on
Audion Circuits
By S. C. Henry
(Continued from page 229.)

be of flexible armmored lighting cable or

| ordinary cord covered with metal foil and

taped. If the light is very close to the
receiver, it may be necessary to cover it
with screening, also grounded. Much sup-
posed trouble from induced hum, blamed
on high tension lines, would be minimized
if the filament lighting battery be ground-
ed and wires adjacent to the operating
room metal covered, with the covering:
earthed; because of the fact that by ca-
pacitive induction such noises are often.
transferred to electric lines of lower volt-
ago and from them to the receiving set.
One may readily ascertain by disconnecting-
his aerial whether the trouble comes from
induction to the aerial or to the receiver-
itself.

With regenerative circuits with ampli-
fiers, a direct connection must replace slid-
ing or slipping contacts on variable ,con-
densers.  "Pigtails” made of “Belden-
braid” or thin sheet metal. or even strand-
ed wire soldered to the shaft of the moving~
plates and formed into a flat spiral will
serve. Cotton sleeving such as used by
armature winders slipped over the pigtails
and having its ends bound with thread will
prevent the turns rubbing'together. Stops
must be placed on the condensers to pre-
vent them being turned more than one
revolution. The slipping contact connec-
tion must be removed or the trouble will
still exist. Similar pigtails should be pro-
vided on all the multi-point switches used
for varying inductions if the operator
wiches to eliminate the ear-splitting noises

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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which will result if the receiver be given
a slight jar.

If you wish to gear the condensers to a
fine adjustment knob, do not place metal-
lic gears in mesh with one another. Use
fibre or bakelite. Similarly, if a rack and
pinion device be used for varying coupling,
make either the rack or pinion of an jnsu-
lating material.

Bear in mind that the plate voltage for
tubes using the new standard bases is not
critical so that potentiometers and multi-
point plate battery switches can be dis-
pensed with and noisy coutacts eliminated,
There is only one way to connect plate
(“B”) batteries together ,and that is with
well-soldered joints.

Allow for looser coupling than on an
ordinary receiver if you wish to take ad-
vantage of the selectivity obtainable espe-
cially when continuous wave transmitters,
including radiophones, are being re-
céived,

Below are a few practical examples of
what may happen when signals from an
oscillating audion are amplified. Distant
arc signal harmonics on about six hun-
dred meters have been received without
an antenna with she receiver in a room
covered on all sides with fine mesh
screening, with the screening grounded.
With a similar set induced clicks from
a telegraph set ten feet from the room
were highly annoying to the operator’s
ears. In the same instance, telephone con-
versations induced from a line one hun-
dred feet away could be easily under-
stood. The Navy found it necessary at
one of its long distance receiving stations
to cover its receiving booths on all sides
with sheet copper, grounding the copper
and covering an electric light placed on
the ceiling with screening. Induction
[rom the ignition circuits on submarine
chasers was eliminated by means of series
choking coils and large value condensers
grounding the circuits.

The experimenter should not become
disheartened by the above information be-
cause if trouble is experienced, é&ither
grounding both sides of the offending lines
through one of the microfarad telephone
condensers or shielding the receiver, or
shielding the lines and apparatus causing
the interference, or the use of all the
means, if necessary, will cut down “in-
duction” to a minimum. The use of radio
frequency amplification may also help.

Those who wish reliability and ease of.

operation should not employ tuned plate
circuits, although there are times when
freak adjustments can be found to bring
in unusually loud signals,

The Third Pill
By J. K. HENNEY
(Continued from page 237.)

“Here,” I thought, “thers is no use goir]g
crazy over a little hallucination like this.
And I for one won’t go mad.”

Emphasizing .this last statement, 1
brought my hand down on the table with
considerable force. But, strange to say,
the table did not resound with a smack.
There was no mixup of papers as 1 had
expected. Instead the hand went straight
through the tahle and hit, :not my knge,
which was directly underneath, but my pig-
nosed generator. I looked down and in-
stantly brought my hand back in amaze-
ment and fear. The generator had come
to life, its pig nose was gazing at me with
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A MARK

OF QuALITY

INTERNATIONAL
RADIO

High Voltage—Direct Current
Motor Generators

Thia unlt s n normnl ontput of

100 wattn (200 wlllHampeeren wt L0
voltr) wlth o valtnge rmuge of 200 to
500  volin, The  genersior  Is com-
ponuded 1o bnsure consiunt volinge un-
der varlable laad. 1t s furuisied (o

opernte on cbther DG, or A,C.; a shunt
mator belng suppied for 10, nmd nn
Inductlon motor for A.C. The genern-

tor 18 equlpped with a commutat rducing tie ¢
mlnlmu‘l]u. PP 1 tor of 48 segments, reducing the commutator hum to o

[
Price. $75.00 f.0.b, Factory—Welght. 80 Ibs.

Unit is complete with fnsulating coupling and mounted as {llustrated on
a finlshed base 8” x 20”. Shipment can be made Immediately.

The motor generator illustrated ahove ig only one of the many newly deslgned dl
spectaltios which we have rendy for yon. Write na for (h-m'rlplylvo hu’l'l«-lI'nuk\\"‘hlcl:nur:{
being jssued covering ail Internatlonnl ftadio products. Address Depariment 22,
International Radio Telegraph Company
326 BROADWAY NEW YORK CITY

S A, M AR K OF QUALITY m e —

20000 METER LONG WAVE TUNER. TYPE BS.

Tthigran on boniem,  Involnte colls machine wound heat the
honeycomb. No tickler coil.  XDA caiaps In on tap No, 1, NNS
on tup No, 4. Five inaps.  Any nerlal, loop or over head. No
forvizn stations guurnntecd withom a (wo siep anplhiler,  No
cnpuclly effecix. Weixhs two pounds,  Carry 1 with you. No
complirated tunlng—ihirow the switelh doy or ntht swnd 1he Ares
are going.  Formica top, full nlekel finksh. Calls waxed lo nnd
You cnn work thra the worst miatie without Lhaerruption,  Size
41/2x41/2821/2 In.  Absoluiely gunrunrecd 1o Lring o the sigs
or we will give your ok the waoney,  Nothing like these Luners
in the warld,  Prhce $15 00 delivered 1o you.

200 METER REGENERATIVE TUNER. TYPE CS.

Deatgned to nmplify sigs from 175 to 300M.  #ine for relny work., Ured by old
XK In nll relnys. 1las prinnry. sccondury xed aud 1lekler eoil set at an anghe. Ten
taps on each coll. Sume welght and size ns eut 1180 These three taners mny be Bet in
a'panel and get all the waves In uxe.  Very selective, with the tlekler eall ¥ou enn (uue
out a 1KW sget within one mile with only one tap.  Price $15.00 delivered to you.

— 3000 METER ARLINGTON TUNER. TYPE AS,
Arlington tuner gets all from 602M, to 3000X, Ten taps prhinary and tickler. Al

cofls set in wax and will work thru sintic wlhen others stop. Same size and weight
a8 above t¥pes. Price $15.00 delivered to you.

KNOCK DOWN VARIABLE CONDENSERS.

11 piate grid varlable cupuc. 0002

21 “ Bec. “ " L0005

43 “  Pri. @ @ SO0l 50

Packed Jo a neat box with full directions for assembling.

Desaigned for panel sets and are complete with knob, pointer,

graduated ‘180 deg. scale and means for fastening o your panel.

000 soid and no complaintr. Assemble and save money. Plates
aluminum .0i5 thick. Designed 1o use with our tuners.

TRESCO Davenport, lowa.

This Audlon Control
Panel designed and
made by Arnold, is the
only one of its kind on
the market at present
and represents the best
value of any. Just think
of getting un Oak cabi-
net with polished 14~
Hard Rubber pancel
front, equipped so you
can use a V. T. Moor.
head, or any type of
tubnlar  bulb, with
switeh so that you ¢an
use ctther at will? A six point switch for battery control giving 16 to 40 volts?
Yes B:tteries are included, best make, and a mica grid condenser.

A canccaled rheostat with only knob, peinter and senle showing. Al con-
nections made with stranded wire, and «oldered.  Special posts for phone
plugs, binding post connections nicely lettered on rubber and filled with white.

Size over all 12” by 6" by 6”. DPrice as shown $19.50.
’ Call and trv one out.
J. F, ARNOID
2082 LEXINGTON AVENUE, NEW YORK

Fstablished 1910,
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the utmost hatred in its expression. 1
thought of the many times I had mistreated

e that electrical machine, of the many times
1 had blown out its fuses, and of the usual
habit of sticking my feet on it. My eyes
=

hardly grasped the strangeness of the phe- .

" FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES R go:inegnon. 1 saw that fmi: t;vo red pills
L -| ad become the eyes of the beast on the
; YOIII‘ opportlllllty I:.;'.‘:L.":,';.‘}.":.",:“;,‘.,,E,‘:,‘;,‘,‘:' ] ! floor, but what had become of the lizard

Singlo Phase Moto Charging 6 was not apparent at once.
(et | G Gy | Pkt | g T do not know how long 1 sat there and
1800 R. P. AL with pulley “dl{,-ol'!'erynfqhn_rxinx ) | 80, 1750 RPM., complete | T0OPerate on“A_‘S‘_ ?cd :{la:lcghed tht(})‘se' reg e{lels, fa’}c}:nateil by SOT}:-
R, 150 v, nd er Requirements. | oy base and pulley. S—— ¥ i in their depths. en saw the
:4 :""""":‘“‘:LT $24.50 i gé‘ligg vl *{4550 i 1 $40.00 lizard. He wasf on th; switchboarld, brix}l)g-
o s LS00 | 15 v (hemp o 110 volt, AC., 150 wetta, 30 vels, ing two wires from the mercury lamp be-
I’IIE :m,t',;“”:"_ 3335 Wnis, b e $24.50 | 14 - F5D.50 | b e $68.50 hind. 1 knew at once what those wires
12 it e $46-90 | $24.50 |snr. - §72.50 nemmndc e $75.00 f| were for. He was going to electrocute me,

- Py 110120 volt, repel- one wire on top my head, the other round
1 5l S ™ $6T-50 | @ o $38.50 e . $84.50 ey $85.00 my neck. Yet I did not move. I sat there
2hriemnn 10050 Howins anp. $38.50 z 1t A, Twts e, $QE 00 with a sort of glassy stare, a feeling of
3 P bt 5 @ i, 2500p. $58.50 | V1P -$102.50 Sitbed[ewtishbosrd - "> utter dread filling my body, but with an
SRR $12450 |00 85850 1y ypemunm | PR S110.00 B G0 LB ot coward e o
e, # REM. 1 L
5 hilioe. $164.50 Vi e $85.00 | 2 phasa iy - $36-50 | topmAs I e $125.00 one finally came in contact with my hand.
WRITE FOR CATALOQ. BARGAINZ IN MOTORS AND GENERATORS It burned and shocked me unbearably. 1
SPECIA 4 Bl WASHING MACHINE MOTORS | tried to pull my hand away, but the move-
H.

i - ment was utterly impossible for my nerve-
L Wh'wi‘lg'-,s Lr less fingers. The other wire came closer

it ol and closer. The red eyes of the pig ani-
mal stared at me, the lizard waltzed across
the room in a terrifying oscillation, and 1

8. i RPM.

iashers, Ere.

. 25% deposit eoquiced ve oY orders. Balsncs C. 0. 0. by Exprasx:
SHIPPING TERMS: iz} orat wits B0 o Ladieg atoched by treishL _ ; uttered a cry of terror. With a super-
: human effort | opened the switch that con-

CHAS. H. JOHNSTON, Box 1 1 trolled the current, thereby plunging the
o PSR, s : =~ o room into darkness, but at the same time
= | protecting myself from those wires.
“Now,” I thought, “I'm saved.”

WIRELESS But I had jumped at conclusions. The

generator animal was now busy. He was
A“ATEURS, DEALERS AND MANUFACTURERS! lolling across the floor with han \;lncertaliln
gait, going toward the skylight where the

lf:"e Yo EEE Tae walking-beam was still pounding away.

DEPENDABLE The animal tore away the partition separat-

Line of Radio Instruments and Complete Sets? ing me from the engine room, and at once

We manufacture a large line of DEPENDABLE apparatus—not the I saw what he was going to do. The piston
cheap mail order variety, yet our prices are low. Tuners, Couplers, Detect- rod was disconnected, brought closer and
ors, Fixed and Variable Condensers, Loading Colls, etc.; also Binding Posts, closer to the radio room, until it was only
Switch Points, Switch Levers, etc., etc. a foot from my head. Yet it kept up its

Send for New Catalog No. 9 to our New York office, isr;ce;s:?intop\sx;qing motion, and the rhythym

19 Park Place, New York City. “ThE tHiRd PiLl WiLl KiLl A mAn.”
DORON BROS. ELECTRICAL CO. - - - HAMILTON, OHIO. The piston at last reached my head. It
pounded and pounded, each time strikin;
me down, down, down, until I felt mysel

TLEARN WIRELESS TELEGRAPHY| | 0555 % { shai remener

sation was terrible, and I shall remember

F and Edi ional Work—Big Salaries—Prepare Now P | to my dying day that pound, pound, pound.

The United States Shipping Board is making heavy demands uponusfor Dodge-trained wirclessoper. I fell farther and farther, and finally was

ators. Travel all over the world, secure, free, unsurpassed living dations and earn a bigsalary, about to hit the bottom of the ship, a shape-

Sehoot :/V;I:!l:o Ti‘?-—f" RMlorse i:w:;re) 'se{]egmphv and Railway Accounting less mass of flesh, devoid of all life, when 1

chool established 45 years. Lndorsed hy wireless, railway and telesral h officials. Lo § 1

rates. Students can earn living expenses while atending school. Catalog Freelz er;ao Toda;i bri’uv%:: ggasv':]huﬁesﬂzzh'

Dodge’s Telegraph and Wireless Institute 26¢th St., Valparaiso, Indiana ‘As soon as 1 had determined that I was

» e— - e . | really dead, and that I had lost the sense

CONTACT POINTS DEALERS and MANUFAGTURERS shiould get out prices of feeling, things began to take on visible

Sovorel sylcs—ANY QUANTITY—GOOD DELIVERT. Sammies ot bl Lot s comiarr 2 70U Fall suwoly. | shape in my mind. As soon as I was able

ward thru space and on blanketed air, 1
- == ——— | saw thzt I was llnad‘(1 in the Mradhio aoom, gat
' | on my back on the floor. My head was be-
7R§1¥18E§6€|};’\Xl§m hind the pig-nosed generator and my feet
T e [ T ) under the switchboard touching two wires,
COUNTRY 1 was being gently jolted by a current of

10 Amp. $7.75—20 Amp. $8.3% electricity that leaked thru the soles of my

A. H. CORWIN & CO. NEWARK, N. J. to open my eyes, instead of floating down-

Everything You Wantto|
Know about A.C.Motors

|
A th -
1S FOUND INSTANTLY IN THE | B oees cent stamp will brind | shoes. One hand occasionally _touched the
Elec'ri s A | grade spparatus. wires on the generator, making a more
lec'rical Worker's Friend | THE RADIO ENGINEERING COMPANY, complete circuit and giving me a harder
22 Se. Poyt €4 "altimare. Md. | shock.

The ouly complete book of its kind for the man on There was a pounding at the door, which
s

the job of the sudent.  Will inake you an expert l ﬁ . . exp]ained the pounding on my head, while
molor epairman.  Coulai L6 ctri a 1 8 b '
T e T O T merican Electromotive Co. behind me the piston rod was keeping up
and reconnecting.  Tells how to put cach coil in | CYCGIOIS 0 anc its incessant thum thump. M hea ache
nce pparalus P, P f!
:;e[c;l‘,l-s. l:ov; ro e -glerr:. -uu..-.i;:-. clyclc;; I Enclose S was entirely gone, but in its pacde was &
. how to find the coil throw. number of coll i
nclose Stamp for Catalo terrible nausea. I crawled to the door and
":;\::':'I’I"r‘:t'“::":' :.' "E"”:":':" , g admitted the steward. He helped me into
V' cconnectin - . . .
o 0o () FYEAT € 319 East 68th Street, New York | | my chair at the same time joking about my
changing both 1he phase and voltage ai the sametime. faf‘nl,‘ng‘ . =
:v.tm. o yau will undecraud it. You need this | — =  — n \:\é had better take one of my pills,
osk—seund for a copy to-day. . e said. . .
or we w.ll Ship C. 0.D. SEND TO-DAY ( In no uncertain terms I informed him
350 if You Frefel . t th
$3.90 " i For Catalog for Complete Line of | | {121 Fad already taken 3, thse of [0
ree Circular on Reque ReceiVin A arat {  “Why, no, old man,” he replied, “here
HENRY F. BOSSHART g pp atus are two of the pills on the ta_hle," and then
P. O. Box 68, Homewood Sta., Pittsbure, Pa. REMLER RADIO MFG. CO. I saw his eyes change their expression.
st Sutter St. L reco. Calit. | | 1nstead of a jocular light there was a look
oy ' of troubled concern, finally changing to fear.
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3-Inch Dial Indicator

8-in. dial, only 75 cents, postpaid.

3-inch dial, with government type
Bakelite knob, $1.80, postpaid.

Bulletin No. 1, describing these
parts, has been sent to all who
gent for our July 1st catalog. If
you have not received our catalog,
send five cents in stamps for it and l‘
get on our mailing list for future
bulletins free.

4 West ParK Street

257

RADIO MEN

Matke Your Apparatus Up To Date

Indicating Dials at reasonable prices are now available.

These Dials are fine black polished composition with radial - lines and fgures
accurately engraved and flled with brilliant white.

Diameter of Dial is 3 inches, and they are 3/16 in. thick.

The edge is

bevelled. The hole in the center will pass 8/32 screw, and there are three holes

around the center hole to fasten on knob.

(These holes are not shown in illustra-

tion.) We can furnish Dial alone or with fine Bakelite knob mounted. This
knob has a set screw to the shaft of instrument to which dial is to be applied—

heavy knurling.

If your dealer cannot supply you, send us his name with your order. Immedi-

ate deliveries.

For sale at all Radisco Agencies

A. H. CORWIN @ CO.

NEWARKH, N. J.

RY ticcvaica

Hifi
)

Highly pollahed knob of genulne hard robeer

dgewtse contact swlteh lever

Large hrass benarings und shaft. Adnatable tenslon.

THE WILCOX LABORATORIES

»
‘\

THE N. Y. ELECTRICAL SCHOOL Is the pioneer and
premier school of the “Learn by Doing”’ method.
When you have completed this Course you shall be fully
qualified to handle ALL branches of Electrical {ndustry.
The equipment of this Schooi is unequalled and up-to-
the-minuts. No preparation needed to become a “learn-
or” in this school. You can start to learn on any day
of any week throughout the whole year. Send for cata-
logue. OPEN ALL SUMMER

NEW YORK ELECTRICAL SCHOOL
29-31 West 17th St. New York City

WILCOX PANEL SWITCH

“The Best’
TYPE A, a beautlfui and efliclent
standardized switch for gencral
uge {s furnished in two sizes and
two finizxhes. R
1%” Radlns. pol. brass fin. .. 50¢
1157 Radius, nlek, plated fin, 60c g

# Radins. nick. plated fin. 50¢ =2
‘YPE D, Is a componnd switch
«pectnlly snitable for primary of
loose conplers. One slze 1%” out-
aldo radlus,

Poilahed brass finlgh ... ... $1.10

» Radlus, pol. braxs dn, .. 40 { 1.

pinned to  knob. Nickle piated finirh ...... $1.25
ALL POSTPAID
# Dept. G . - . Lansing, Michigan

You bonefit by mentioning

www americanradiohistorv. com
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oJR e of magazine subscriptions expire this month! With
tremendous advance of paper prices and labor it is
l lons gertain that nearfy all magazines will advance their
subscription prices at least from 259, to 509,
BY ORDERING NOW YOU WILL SAVE BIG MONEY.

In announcing these wonderful prices it is with the absolute
knowlddge that our readers are offered the lowest prices for
standard Magazines that it is possible to obtain anywhere.
Only by special arrangement with the publishers are
these prices possible, but to take advantage of them,
you must act quickly. Don’t delay, do it now. This of-
fer is so good that of necessity it must be limited in time.
Just think of buying standard Magazines at reduced prices
in time for Xmas Presents, and they certainly make ideal
gifts being a constant reminder for a whole year of a con-
siderate friend. Just glance over our wonderful prices, and see
how we enable one dollar to bring you two dollars’ worth, and then
make up your list. When sending your order, don’t forget to state

where magazines are to be sent. But be *ure you do it now. To-morraw means® you may forget and lose this wonderful o portunlty. All prices
quoted are for subscribers in U. 8. A. only, Canadian and Forelgn subseriptions require additional postage. u 1t

Publishers
Will Mail the
Magazine
Direct From
Their Own
Office to You.

SPECIAL TO | Radlo Amateur News $1.50 . Radlo Amateur News $1.50( ._tadlo Amateur News $1.5
u“"ﬁcl-:l,l-:ss BUGS.” [ Wireless World }0‘"""“ ’;Boy's Life ........ 2,04 -°f"""“ Vireless Age...... 2.00|Our Price
Radlo Amatenur News $1.50 (London) ....... 2754.00 ! g et i, . SRRl O] ustuien “Wiosid: s 200 o
El""(_rh‘"l Expenle o o00Ble Regnlar price...$4.25 e —— Deznlar price. .. .$5.50
menter ..o 200000 =1 [Radlo Amatenr News $1.5¢ . = 3 }
Wireless Age . . _’.00‘0 You Radlio Amateur News $1.50 . {Popular Seclence.... . 2.01 |Ourl’nc¢|| tadio Amateur News 31.50 05 Price
o | Se) B rn s g 1.50, uiqcl(xn(éﬁc Alrgnpr}cnn‘ 5.00|Our Price 13.00 st. Nicholas . ...... 3,00[3 75
Everyday glneer- Everyday ngineer- n i —| 3.
Ing ....... s 1.50 $1 0. Ing. 1scamsgng o 1.50| 7.00 —Regninr_price. .,, 52 ) Regular price....84.50
Wireless Wor e Radio Amateur Ne 1.506! . =0
(londony ... 2.5 Regular price. .. .$8.00) fidto Amatene Nows sl 2 l0arPricel tadlo Amateur News SL50G o

° ttude (for Musle
————==—=—=——"""""l_ Regular price ..33.00‘ 2°50 Lovers) c:4paide 2'00| 3.00

=

Bl Amte N st Qur T R D
" A vervbody's ...... .00{QgrPrice|Radio Amateur News $1.5 Pri
menter ......... 2.00 :"“ Delinieator ........ 200 5 " |Today's Housewlfe. 1.000"'0'5'
SReEnIne prieurRESL50 00 | ||_Regular price... .$5.50) "7 | Regular price....$2.50 <*
. '8 $1.5¢ i LU LALLCER AR LGSR I
{\‘.'?:‘lelfcfx}smxi"eu':X.q.e.“.s.$2.6(:.cuvl’ricu, ‘Radlo Amatenr News $1.50) Radio Amateur News $1.5
___‘3 00 | I“nwrlcnn“Mﬂgrglne 2.ou-,0 - F?m'llfllr ls%el:)cei. ++ 2.00 0urPrice
k .. .$8. . Yomen's Home Com- OurPrice [Clectrica xperi-
Regular price ...$3.50 || panion ..... ... 200/ 4 25! menter ......... 2.004.75
| Regular price...$5.50| —— | Regular price ...$5.50
8pecial price Bpecial price
With With
Retajl (Radio Retall (Radlo
Club Price Amateur Club Price Amateur
Ne. Magazine Single News) | No. Magazine Single News)
36 DBoy's Life .... 2.00 3.00| 20 McCnll’'sMagazine 1.00 2.23
25 lloy's Magazine. 1.50 356 McClure's Maga-
40 Clristinn Jlerald 2.25 zine . .00 3.00
100 Coumiry Life... 65.00 70 Ouilng . .. 4.00 4.7
36 Delineator 2.00 3. 35 Popular 2.00 3.00
28 lexlgner ... 1.50 2.65| 50 St. Nicholas ... 3.00 3.75%
35 Electrienl Bxperd- System ... 3.00 4.2
menter ..., 5 -
85 Tverybody’s .... 2.00 To\gl"l"‘e s'].l.o ..... 1.00 2.00
35 Etlude (for Mnsic Woman’s llome
SOVETH) L. .00 Companion .. 2.00 3.23
36 TFleld & Strenm 2,00 Wmnnlrl:'s Mnga-
85 Iuntrated World 2.00 zie gooxme. s 1.00 2.10
80 Literary Digese. 4.00 World’s Work.. 4.00 4.23
60 Meiropolitan .. 3.00 Youth’s Compan-
27 Modern [’riscilla 1.50 lon ......... 2.50 3.753

For compuiing together Magnzines listod separately, add Class Number be-
tore title und mulliply by 5, giving our price to you in dollars and cents.

Write for Special Prices on ANY Publication not listed here
We will save you money

% SEND ALL ORDERS TO “CIRCULATION DEPARTMENT”
<5~ EXPERIMENTER PUBLISHING CO., Inc.
233 Fulton Street, New York City, N. Y.

You benefit by mentioning the "ladio Amateur News” when writing to advertisers.
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Mesco Radio Buzzer
With Shunt Resistance—
U.S. Navy and U. S. Army
Standard.

The Radio Officers of the NC planes, after
testing all other buzzers, decided to use the
“Mesco’” on their radlo equipment. The R-34
was equipped with two of them.

Why? Because of its reliabllity and con-
stancy in operation; greater output efficiency;
ease of adjustment; unaffected by extreme varl-
ations in weather condltions ; exposed wire elimi-
nated.

Sparking 1s almost entirely ellminated, so
that the energy lost in light and heat in the
operatlon of other buzzers is here conserved
and radiated in the form of oscillating energy.

This buzzer maintains a constant note and ls
recommended as an exciter for checking wave-
meters where pure note and ample energy are
requlred.

List No. 55. Mesco Radio Buzzer. Price...$2.05

We carry a very farge and complete line of standard
wireless apparatus and soficit your inquiries. Wireless
experts In all of our stores,

Send for the New Edition of Our
| Catalog M 29

It Is pocket size, contains 264 pages, with aver
1,000 f{iustrations, and describes In plain,
janguage all about Bells, Push Buttons, Batteries,
Telephone and Tolorranh Material,
Burolar and Fire Alarm Contrlvances.
Bolls, Medical Batterles, Efectrically Hoated Apparatus,
Battery Connectors, Switches, Battery Gaufes, Wireless
Telegraph instruments. {gnition Supplies. etc.

IT MEANS MONEY SAVED TO YOU
- to have our Catalog when you want to buy.

Manhattan Electrical Supply Co., Inc,
New York: Chicago: St. Louis;
17 Park Place 114 S. Wells 8t. 1106 Pine St.
San Francisco Office: 604 Mission St.

PARSER
HIGHSVICJAGE

Your den ia locomplete without lt.
and send it NOWI!  Price only 20c,
anywhere. Sent unbent.
L¥ONARD BECK
1208 Carroll 8t., Brooklyn, N. Y.

HERE

isa sign that will make
your frlends shudder.
Fill out order in pencil
3 for $0c postpaid

1 enclose $......cents for which send me
..ev.. DHV signs. 7%”/11%". Printed in
bright red on stiff cardboard.

Name
Address

City ...........

.. State

Make Your Own Wireless Apparatus

These Modern Books Tell You How

mgpanrmmagy  NO. 5. Wireless Constructlon
|_""""""’ and Instalintlon for Begin-
Wﬂm{_gsi nors. Explains in detail with
bl i working drawings how (o

mnke simple a 1(mrnma ihat
workas, Aerlals, Tuning Coils,
Couplers, Spark Colis, Kevs.
Sendlng and Recelving Sels.
No. 6. Experimental Wireleus
Conatruction. Wlth worldnk
drawings showing how to
manke more clpborate appa-
ratus, Spark Coils, Condens-
ors, Ljelixes, Detectors, Lond-
ing Coils, Aerlal Switches,
¢, Price 30 cents cach post-
pald anywhere.

COLE & MORGAN, INO.
ark I'l., Dept. 2.

New Yorks N. Y.

Undcrwater Submarine
Tetegraphy
(Continued from page 218)

to avoid ramming boats going up and
down the river. The test last five minutes.

A somewhat similar experiment was car-
ried on at New London, Conn. in Long
Island Sound, by the experimental station.
Communication was established, both tele-
phonic and telegraphic, between a hydro-
airplane flying about 2000 feet in the air
and a submerged submarine several fath-
oms under the sea.

This demonstration was given for the
delegates to the Annual Convention of the
Edison Society of Electrical Engineers be-
ing held at eastern points.

STATEMENT

Of the ownership, management, circulation,
ete., required by the Act of Congress of Au-
gust 24, 1912, of RADIO AMATEUR NEWS, pub-
Tished mounthly at New York, N. Y, fo
QOct, 1, 1919,

State of New York,
County of New York,

sS.3

Before me, aNotary Public in and for the
State and county aforesald. personally ap-
peared Huga Gernsbeck, who having been duly
sworn according to law, deposes and says that
he is the editor of the Rapio AMATEUR NEWS,
and that the following is to the best of his
knowledge and belief, & true statement of the
owwership, management (and if a daily paper,
the circulation,) etc., of the aforesald pub-
lication for (he date shown in the baove cap-
tion, required by the Act of August 24, 1912,
embodied in section 443, Postal Laws and
Regulations, printed on the reverse of this
form, to wit:

1. That the names and addresses of the
publisher, editor, managing editor, and busi-
ness managers are:

Publisher, The Experimenter Publishing,
233 Fulton St., New York City.

Editor, Hugo Gernsback, 233 Fulton St.,
New York Citg. :

Managing Editor, R. W. De Mott, 233 Ful-
ton St., New York City.

2. That the owners are (Give names and
addresses of individual owners, or, if a cor-
poration, give its name and the names and

addresses o fstockholders owning or holdin
one per cent. or more of total amount o
stock) :

Exx;(erlment Publishing Co., 283 Fulton St.,
New York City,
Citﬂugo Gernsback, 233 Fulton St., New York

y.

Sidney Gernsback, 233 Fulton St., New
York City.

II. W. Secor. 233 Fulton St. New York

ity.

4, That the known bondholders, mortga-
gees, and other security holders owning or
holding one per cent or more of the total
amount of bonds, mortgages, or other securi-
ties are (If there are none, so Btate):

one.

4. That the two paragraphs next above,
glving the names of the owners, stockholders,
and security holders, if any, contain not only
the list of stockholders and security holders
as they appear upon the books of the com-
Puny. but also, in cnses where the stock-
holder or securlty holder appears upon the
books of the company as trustee or in any
other fiduclary relation. the name of the
Ferson or corporation for whom such trustee
s acting, is given; also that the sald two
paragraphs contain stalements embracing
affiant's full knowledge and belief as to the
circumstances and conditions wunder which
stockholders and security helders who do not
appear upon the books of the company AS
trustces. hold stock and securliles in a ca-
pacliy other than that of a bona fide owner;
and (his afiant has no renson to believe that
any other person, agsociation, or corporation
has any interest, direct or Indirect, in the
snld stock, bonds, or other sccurities than as
so stated by him. 1I. GERNSBACK,

Sworn to and subscribed before me this
gth dny of Oct, 1919,

BEATRICE K. OWINR, 1129.

(My commission explres Mar. 30th, 1921.)

Nole.—1his statemont must bo made In
duplleate and both coples delivered by the
publisher to the poshnus(er. who shall send
ono copy to the Third Assistant Postmaster
Goeneral ~ (Division of Clnssification), Wash-
ington, . C., and retain the ofther in the
fileg of the post oftlee. The publisher must
publlsh a copy of this statement in the sec-
ond Issuc pr\nlud next afler its tlling,

DHPARTMENT OF COMMERCE
Nnvigation Scrvice
Oftico_of Radlo Inspector
Customhouso
N. Y,

New York, B
919.

Scptember 30, 1
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ARE

%o SLIPPING?

Are you losing your grip—
your ability to DO things, to
make any progress in your
buslness or even to make good
in your present powitiou? If
you wake up in the morning
tired before you begin the
day, with your back aching,
your digestion out of order,
your nerves frazzled, your
brain befogged, don’t lel
yourself slip any further;
there’'s no toboggan slide sv
rapid as the road down to
chronic ill health and the
consequent loss of all enloy-
ment in life,

Get a Grip on Yourself
Don’t wait a single day be
S1mw wr o ITfore taking steps to rid your-
The Perf.ct Manself of the ailments or bad
habits that wili be millstones about your
neck as long as you live, 1f you don’t free
yourself from them. When a map is on the
litnited for the scrap heap every day counts;
what is easy to-day willi be a heap harder
tomorrow, almost limpossible if you wait too

iong.
YOU CAN DO IT

You can have remewed vitality; health.
strength, energy, all that makes life worth
living, |4 you throw away all druggist's
dope and take hold of yourself in the right
way.

I'LL SHOW YOU HOW
I have shown the way out to thousands of
wmen who knew tlle{ were loslng their grip
on things through indigestion, constipation,
biliouspess, and other ailments; I have
shown them lhow to gain the energy and
strength of wil] to break off bad habits they
knew were undermining their comstltutions.
how to build up and strengthen their vital
organs, develop their muscles, and make
live, active, red-blooded, forceful MEN of
themselves again.
My book “Promotion and Conservatlon of
Health, Strength and Mental Energy”
will show you how they did it; how YOU
can do for yourself what they did for them-
seves, in a simple, easy, natural way. Send
for & copy—IT'S FREE. Enclose three 2¢
stamps tp cover postage and packing and

I’ll mail it to you at once.
LIONEL STRONGEORT
pecialist

Physical and Health
111% Strongfort Institute, NEWARK, N. J.

MODEL BUILPERS
Blueprints of the following models %2
actual size, 50 cents postpaid in the
United States.
Bleriot Racer flies 500 feet
Manbaitan Racer fiies 2000 ft,
C Moutauk Flier fiies 500 feet
Two sheet bluéprint of ithe Famous HEC
Flying Boat; will rise from (he water un-
der its own power. $1.00 postpaid., DBiue-
print of HEC 3 ft. Curtis Biplane 75 cents
postpald. Our supplies are the best and
the cheapest. Send for our catalogue "H3.”
HEC AEROPLANE CO.

345 East 40th St., - - New York City

DOPULARITY_FOLLOWS 'mrj

1f you play quaiot, dreamy Hawallan music
o Tatost songa on' the Uknlels vou will be
wanted sverywhoro. e teach hy mail 20
alm; loasons: give you free & senuloc
Has an Ukulels, music, everything—
noextraa, ak ns aand the story

OF Pavwatinn masie. von will lovo It. &
o b Tintion —absohutely froa. &

The Hawaiian lostitute of Music 2.3
1400 Brosdway, Dopt, ] 3K New York gl

Kemarsavie Price On Aerial Wire

Pure copper, B, & S, gage Noo 11 aerial
wire prived at 40¢ por ponml  Inpmediate
shilyiaent. Whiep ondering, do not forget
10 add enough o cover pustage.

A fQive cent stmgls will procure our illus
trated entalogue shwwing many bargains In

Bt apparatus for elecirical experimediiters
§ ELECTRICAT, SPECTALTY COMI'ANY

g, R-—4% 50 Soutds Front stroet

Dopt, Rl Elvatty St

opi =138 aviith - Stroot
Philadonhigs s

You can be quickly cured, if you

STAMMER

Send 10 cents coin or atampa for 70-pago bonk on Stame
mering and Stuttering, *'lts Causeand Cure.” 1. tells how §
sured myaell after stammoring for M veara,

Benjamin N. BOUUC gep Bogog Building, Indianapolis

You benefit by mentioning ihe aRadio Amateur News”

www americanradiohistorv. com
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OPPORTUNITY AD-LETS

Classitied adveriising rate two cents a word for each insertion. 10 per cent. discount for 6 Issues, 20 per cent. for 12 isgues.
Advertisements for the December issue must reach us by November 26.

INC., 233 Fulton Street, New York, N. Y.

Agents Wanted

Name and address must be included at above rate.
EXPERIMENTER PUBLISHING CO.,

RADIO AMATEUR NEWS

Wireless

November, 1919.

Song Writers

Next Saturday you can earn any of the fol-
lowing: a five cup detector, two slide tuning
cofl, telegraph outfit two stations, variable
condenscr. 1000-ohm wireless receiver, ground
swlich, 400 feet of copper-clad aerial wlre,
high-frequency buzzer, or 8 large aerlal in-
sulators, for seeliing 25 hounsehold necessities
that go lke wildfire becanse they scll so
cheap. Send your order now, but no money,
until you have sold them. Write me for ¥y
further information. Leonard Beck, 1298 Car
roll St.. Brooklyn. New York.

Tlierosene Gus ISurners_In Cook Stoves Sluhs
use of wood or coal. Patented. Get exclu-
sive terrhory. The Vapor Gas DBurner Co.,

Wircless Apparatus made to your specifi-
cations. Lowest prices. No order too small.
l.ee Bros. Co.. 605 N. \Walnut 8t,, Champaign,
L

Sonug Writers: You cannot afford to miss
our proposition. Reference, any bank or first-
class sheet music house. Warner C. Williams
& Co., Dept. R., Indianapolis, Ind.

Wireless Sending and Recelving and other
electrical apparatus for sale at real bargains.
Send stamped and addressed envelope for price
list. M. 11. Canedny, Taylors Falls, Minn.

Radio Supplies for Amateurs. Complete in-
struments, parts, raw materials. Tln-foll, 2,500
sq.in. per 1b., 35¢. Galena, carborundum, silicon,
molebynite, 30c. per oz  Bakelite, sheet, 20c.
per oz Contact points, 3-16 dia.. with thread

A 5-16-in., 2c¢. each. DBakelite knobs, 1%-in.

Desk 2, Columbus, Ohio. .— | din. 20c. each, Add Parcel Postage. FEvery-

Agents: Scll lafest” joke novell  Stamp o tning for the Amaleur and Llectrician. Xrmco

brings Wholesale Catalogue. Mears, 66, An- | Quality. Electric-Radio Mfg. Co., 3247 Ger-
derson. Ind. mantown Ave,, Philadelphia, Pa.

Business Opportunitics Complete Reeeiving Sets, $7 and up. With

1,000-0hun recelver, tested mineral; guaranteed.

Stamp Names on Key Clieehs; spare (hne | Bulletln for stamp, Jenkins, 923 Purchase

Send 2he. for
Instructions. | irned Q0 re-
Blet Keytag Co. Cohoesx. N YL
Evenings. b owede Qrowith
iness; onilinned  my
Lonhdet elis how,
. A lbert WL M. Coboes, NUYL
100 Paid tor Names amd Mddeessees,
free. Vieor-Ring Coo 36 Browm-
soston Miss .
Farms for ~ale. MW rie for tist.
Rpawies Ohiboin.,

make as high as §19 a hondie
sample and
quired.
T 000 . Week
a small mail order In
regular job daytime. I
2¢.

Auto decessories

without heat  or tools.
overy Ao Owner.
Muscuatine Agency

Vuleanize Rubber
Whirlwind = scller 10
Furnher paniculars Jree.
EE 102, Muscatine, fowa.

Books

Autro, Avia-
payments.
Awmsco,

Books. Pracrical Mechanical,
tion. 1lome Sindy Dooks. a
Send dime “tonight™ for catalogue.

Department G1. Anrora, llinois.

Liuws of Najure every nuarwed andg engaged

w
b4

person should know, 50¢. (no stamps). Cen-
tral Company, 601 Ninth Ave.. New York.
Novels, mechanical, women's books. Write
for lists.

T Rlbles  Fmallest In 1he world. &lze of posi-
age stamp. Over 200 pages of New Testa-
ment. 12¢. postpaid. Charles Dynes, Win-
chester, Ind. _

Great Rabbit ook, 25¢c. Raise them. A.
A. Leve, 8 N. Y

Syracuse,

very ] Should Know. Cloth-
b What Every Mother Should
Know, clothbound, 50c. y Margaret H.
Sanger, 104 Fifth Ave.,, New York City.

Star Amatfeur Electrician. Pocket slze. 1Zc.
Joet Tillberg, Proctor, Vermont.

How to Mahke Wirc s Reeeviving Apparatus.
100 pages, 90 illustrations. Only strictly
modern radio apparata are deseribed in this
book and the illusirations and descriptions
are 50 clear and simple that no trouble will
be experienced in maling the instruments.
Paper covered, 25¢. postpald. Experimenter
Publishing Co.. Book Dept., 233 Fulton St.,
New York City.

How to Make Wireless Sending Apparatus.
100 pages, 88 illustirations. Written and pub-
lished entlrely for (he wiretess enthusiast who
wants to make his own radio apparatus. Con-
tains more informatlon on “how to make "
than any other book we know of. Paper
bound. 25c¢. posipaid. Experlmenter Publish-
l(jllg Co., Book Dept., 233 Fulton St., New York
iy,

IBuck Numbers R. A. N.— We can furnish
copics of the August. September and October
issuce at 15¢. ench.  Orders filled lmmedlately.
Experimenter Publishing Ceo., Book Dept., 2383
Fulton 8t., New York City.

Novelties

Woaderful Elephant, put pill in mouth, light
with match and see trunk come out—Ilephant,
2 boxes pllls, 25¢. postpald. Btamp gets toy-
novelty catalog. Ricctric Noveity Shop, 2000
Fifih—Charlotte., N. C.

Chemicals

Kxperimenters: \We Bell chemicnl apparatus
at low prices. 8end for price Iist. ddress
David Altman, 225 East 110th 8t., New York.

St., New DBedford, Mass.

Printing

3,000 Two Color Labels, $1.
Station E, Philadelphia.

250 Bond Letterheads or envelopes, elther,
$1.25; both, $2.26. Postpald. B. F. Ball &
Co., Dept. 21A, Buckland, Conn.

Stamps and Coins

8ix Old American and foreign coins, 26c.
&\'uso. Dept. 50, 25 Mulberry Bt., New York
y.

50 Different Stamps, 3c¢.; 100 different, 10e.
Buckey. 412-B Bowen St., Dayton, Ohlo.

Irvin J. Wolf,

Free, 68 all-different stamps. Dostage, 3c.
Alexander Stamp Co., Thief River Falls, Minn.

The Audion. Its early history and develop-
ment, Electron T'heory and Trigger Action.
Compiled by a Chief Electrician Radio, whe
wias stationed at the Naval Radio School as
instructor for two years, written by an old
amuteur for the amateurs, in words that they
can understand.  Also blueprint diagrams for
hook-ups for Lleceiving Damped Signals, using
both air exbausted and gas bulbs. Receiving
andampal signals and regenerative circuits.
‘I'wo step, Amplifier using same (A) and (B)
Laneries for both steps. Wireless Telephony
with Power Bulb. Working Blue Prints on
Low to build a “One (o One” transformer for
use with Audion Amplifier. All for I'wo Dol-
lars. Address T. O. McKenzie, 104 Warbur-
ton Ave., Yonkers, N. Y.

Ko}fs:gl)ra\\'l;lgvs. Wireless Telephone, 56c.
Irvin E. Pippin, 1220 Locust St., Mt. Vernon,
ind.

Amateurs, Atteation Loose Couplers of
800-15,000 meters, $4-$20. Qur long wave
couplers are perfectly adapted for undampt
wave reception. Our new system of produe-
tion makes low prices with maximum of qual-
ity possible. If your coupler is not obtalned
from us, it's your own fault. N. A. Radio
LEquip. Co.. 510 Claremont Parkway, DBronx,
N.

Detector Stand, with galena, bakelite basé.
15¢c. Radlo Sales Co., 1629 McAllister, San
Francisco.

2500 Meter Navy Coupler—Undamped wave
coupler and pancake coils, B-Battery cabinet,
e, Send stammp for particulars, Carl H.
Rauschenberg, Monongahela, Pa.

Radio Amateurs. We have a large stock of
speclal seamless tubing, 3%-in. dia. x 26-in.
4-in. x 26-In., 35c. 5-in. x 26-in.
45¢. 6-ln. x 26-in.. 55¢. 5-ln. x 36-in., 65¢.
o Senuett & Co., 512
Court St.. Iloboken. N. J.

Radio Head Fones (without
ohms each. Very seasitive. Double, with
nickel-nead bands. $2.60. Single, with leath-
er head band, $1.50. Postpaid. “These are
the high-grade pre-war type Murdock fones.
W. Vetter, 111 Chattanooga St., San Fran-
cisco, Calif.

cords) 1,000-

High Voltage Storage Batteries for Vacuum
Tubes, $4.95! Cheaper than dry cells and last
longer. Do You need one? We furnish parts.
You assemble them. Nothing complicated—
full dlrections. A very compact and efficient
rectifier, 4-cell, to charge above or other bat-
ferles—complete parts, $2.85. Above offers
limited., Don’t wailt and be disappolnted—
order now! Parts for vacuumn tube pancls,
complete panels, switches, switch polnts our
specialty at prices that will agreeably sur-
prise you. Second-hand instruments bought,
sold or remodeled. ‘Write us your needs at
once and become convinced that we can pave
you money. Western Wireless Supply Com-
pany. 2317 Milwaukee Ave., Chicago, 11l.

Make Spark Gap—Zinc strl'p 1-16 x & x
7-in. long, 10c., palr. 20c.; Zinc %-in. rod
6-in. long, 10c.; Zinc radiators 3% x %-in.,
10c., % x 3%-in.. 20c. Phosplier bronze
spring strip, 28, 28, 30 gage. 5 &q. in., 10c.
Send stamp, wireless parts price ilat, Elee-
|rlcCNovully Shop, 2000 6th Ave., Charlotte,
N. C.

Fine Old_U. 8. Cents, 25¢.

lLarge Raglish
coin, 10c. ¥

Bruce Clemmer, Ferguson, lowa.

Best One Cent approvals in America. F, P,
Hand, 1117 So. 60th St., Philadelphia, Pa.

Have You Seen The Stamp llerald? Finest
monthly stamp paper published. Subscription,
0c. a year; 3 months' trial for 10¢s Stamp
{-l%rald Publishing Co., Dept. E., Indianapolis,
nd.

100 Different Stamps, 12c¢.; 200, 27c.
Michaels, 5600 Prairie, Chicago.

Stamps Free—Large packet, including Bra-
zil, Canada, New York State revenues, etc.,
for names 2 collectors. Stamperaft, DBox
252, Hanford. Callf.

200 All-Different stamps, including Bosnia,
Bavaria, China, Gautemala, Bulgaria, Bohe-
mia, Poland, Turkey, etc. and Dime Stamp
Album, ouly one to a customer, all for 26c.
Our approval sheets contaln Bargains, priced
at lc, to 5¢. Net. 150 different U. 8. Postage
and Civil War Revenues for only 76c. Indiana
Stamp Co., Dept. B., Indianapolis, Ind.

Formulas,

Formulas Furnished. Questions Apswered,
10c. each. Elbridge F. Ball, Box A147, Buck-
land. Conn.

Tormuin of the making of Storage Baltery.
Plates, $1. Postpald. H. Deckelman, 7118
Nasbville Ave., St. Louls, Mo.

send for free eatalogue. Golden Opportu-
nities 'Typewritten Tested Formulas, Chemi-
cal Analysis, Trade Secrets in every llne. No
printed (rash. Satisfaction guaranteed. In-
dustrial Sales Service, 73 Washington, Mem-
phls, Tenn.

Invisible Inks—30 formulas, 15c. Horton
P. Jones, Perry, Towa,

Miscellancous

The Master Key is the best and most con
venient for household use; opens 20 different
locks. Sent postpaid on recelpt of 10c¢.; or
complete set of three for 26c. Safety Key
Holder free. Sharpe Novelty Co., Paterson.

For Men

Shavine Powder—enough for five razorless
shaves, 25c. Durse, Dept. 60, 25 Mulberry
St.. New York City.

Health
Tobacco Hablt Conquered. $1 prepaid. Ra-

tirely new. Guaranteed, Harrison, 106 Waiker,
Livansville, Tnd.

Pyorrhea (Rigg's Disease—Bleedin or
Swollen Gums). H. B. Kelty, D.D.S8., LD,
pyorrhen specialist for 15 years, has developed
a  successful home treatment for Pyorrhe’t.
Purifying, hieallng, preventative. Full month’s
trealment, $1 postpald. Or, write for free
hooklet. Pyorem Mfg. Co. 439 Seventh Bt.
Brooklyn, N. X,

Tobacco or 8nulf Habit Cured or no DIYZ‘il
it cured. Remedy sent on trial. Buperba Co.,
SB. Baltimore, Md.

You bonefit by mentioning the “Radio Amatewr News’ when writing to edvertisors.
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Exchange

For Sule: Packard wireless tronsformer.
structo outfits, smnll motors, wireless, vlectrl-
onl. and telephono and telegraph apparatus,
Write for descripttons,  Lawrenco Bilack, 18356
E_S§t., Lincoln. Nebrnskn,

MWanted:  Auaion or mutlo 1roun panel aer,
Must Le In first cluss conaitlou. State price
and send full partdeninrs, Al letters an-
swered., ‘Lvroy Buswell, The Call, San Fran-

else - Clty Clrenlatlon Dept.
Buy, Sell, Ex\'lmnﬁn Wireless and eleetrl-
cal goods. Murdock. Clapp-Easthum, Ther-

darson. Brandes. efc. Send 10e. stnmpa for
our clrculars listing new standard apparatus
at less than manufacturers’ prices.  We have
to exchauge: Wirelvss, Eleetrieal,  Optleal,
Cawmeras, Printing Presses, ‘Typewrilers, Large
Hst free. Le Roy Zehrbach, 16 College Ave,
Hiramn, Ohio.

Wihat lturve Von te Exchunge for Sct of ten
Hawkins Electrien! Guldes aud one Standard
American Eleetrician, by 8\\'lu§le; llorstwman
and Tousley (leather, 640 pages)., Want good
recelving lustrunients, audlons, loose coupler.
rheostats, etc. Also have two Boehm systein
Clarinets worth eighty-tive dollars ench. Wil
sell or vxchange for vqual value in good truns-
mitting and receiving sets.  All the above are
as good and look llke new. C. O. Willlams,
Royal Oak, Mich. - )

Exohnnke. llarley-Davidson “Road Lacer”
bleyele. practically brand new, vahie 62,010,
Will excgnnxe for Grebe regenerative set or
other rellable Woodrulf.
Athenla, N, J.

““Swici Twu navy couplers, two 2-im, colls.
audion cabluet, Biltzen recciving set, 1 KW.
condenser, % KW. jar, 3 pair 3.000-ohm fones,
fixt condenscrs, 2 tuners, 6V Edisou battery,
loads, I). C. motor, 1 KW. transformer and
other goods, all new. Bnrg\uln prices for
stamp, Lerbert Walleze, 234 Vine St Mliton
Pa

“E. 1. Z-silae 1uning Ceil, §1.50. B. 1. iixed
variable, 75¢. ¥ -in. wireless spark coll. gap.
$3. Transmitting condenser copper plates. §1.
Pair tloltzer Cabot phones, 2,0u0 oluns, $11.
Honeycowb coll L-1,500, $2.76. Box 90, Radlo
Amateur News, 233 Fulion 8t., New York Ciry.
“Bargaina: o tew and used appuratus.
Rifes and shotguns taken in exchange; also
uscd apparatus, Vincent Natailsh, Jr.. 145
West 661l St.. New York Clty.

Exchange—22 winchester repeating rifle, %
H.P. gasollne enginc, small stamp collection.
Hne telegraph set, telephone_lrnnsmlners and
receivers, switches, etc. Vwant audion. con-
densers, or any wireless apparatus or parts.
J. D. McMasters, Aberdeen. S. D, R. 1.

¥or Sale: 300-Watt Rnib. $1.25: + keys
new, 45c. each; 1 large sendlng condenser,
$1.00; Western Electric V.T. tube, mew, $10.
Lee. 605 N. Walnut Street. Champaign. Il

appartus, K.

Look! Dargalns—1 KW. gluss plate con-
denser In rack, $10; 1 KW. osciliation trans-
former, $4; above never used; 800-meter Navy
coupler, $6; 3-cup Chamber's detector, $1;
1-1n, spark coll (minus vibrator). $3.25; lves
Minlature Electric Traln Set. $4.75;
Boy” and “Putnam Hall” books, 40c¢. each;
all, $7.60. Everything f.o.b. .
Lerch. 159 Cottage St.. Lockport. N. Y.

Do rorest Osclilion—uGenerul Radlo Wave-
meter. Hot wire ammeter, Graphite Potentio-
meter, Murdock variable condenser. Flxed
condenger, High tension condensers.
perial insulators, 1,000 feet stranded phosphor
bronze aerial wire, Queen 110-ohm plug re-
sistance. Slide wire bridge, telegraph key.
vightning switch, .25 M.F, paper condensers.
160-volt meter, ammeter, Hot wire actions
$1 each. W1l sell for very lttle to dispose of.
§-40 storage battery. Horton, 62 Fulton 8t..
Brookivn N. Y. o -
“hmudlo sustruments for Sale. E. E. Rogers.
.. Pirtsburgh. Pa. 3
T or Saie, tunier, plioles, detector, condenser,
variable, good condition. J. Chamflln, 524
Ridge St., Newark, N. J. ~toome
X i1, Gusoline kEngine. $¥; 08§
Coz‘pler. ; Navy Coupler, $6.50; Loading
Coll, $1.50; %-inch Spark Coil. $1.50; Little
Hustler Motor, 50c.; 1ype S § Dynamo, x\!nh-
out armature, winding or commutator, $2.50.
Write—Chiddix, Emory. Va.

Exchange:

Electrose |

! Telegraph Relay,

1% Lw. Worls McKisson closed

sore transformer in mnhozuﬁ case,, for long |

wave coils or wire to wind them. Also have
large key and other goods.

wood. Mich.

Wanted.
price. Box 71. Primghar, Iowa, =
¥ Smle: Audion double filament. $5.
Soc:ert. '?52. Holster Cabot Phones, 3.000-

ohms, $9. De Forest Crystal Detector, $1.25.
Loose scoupler. $7.00, Buzzer, $1.25. Call or
write. Thomas Lynch, 772 Third Ave. New
York City. o o
Storage Battery, 6 120-amps.
Rotary-gap Motor, 6 Mrge transformer ples,
Volt Ammeter, 1 to 30. State wants: send
stamp. Ray Keogh, 328 Gosel Ave.. Chienco.
Sell or Exchange—s x 10 Studio Camera,
Punching Bag., etc. List for stamp. Want
wircless goods. or what have you? Lawrence
Johnston, Fairfield, IIL

Van Slyck, Iron-

Indian cents before 1873. State |

1
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flelp Wanted

Nell: 2-ta. Npark Coll, $6. B 1. 6-toube
condenser, $1.86. 2 Moyt weter 80-awmp., 80
volts, $3. Motsiuger magneio, $3.60, 1
Spark Gup, 90¢. 2 ‘Pelephover, $3.25.  Imp.
Torch, bue. B 1 Wheostal, 36e. A O ey
“1;\". 319 Oth Ave. So. Knat, Mluneapolis,
h nn.

sale—Ilinlf-hllownt! trnuaformer; condenser;
rotary xap; parin for another transforiner;
wire. tinfoll: cmplre cloih, and maany other
artictea.  Jay Pounds, Coldwater, Kau.

For Swle: Nnvy Bakelite, threo-thousand
meter coupler and Murdock lond; firat nine-
ll:ll‘ty buys. Kdwnard R, Wendall, Baraard,

Waonted lnimediately: Several  Natlonal
Autowmatiec ‘'ransmlitters, also sceparate sets
Morse records. tirat and second serles: high
rice if good order. Qcorge Maron Ilaleun
Rnidlo Co.. 437 Mnrket 8t., Ban Franclaco. t'al.

Kovolvers: 32 lver Johuson solld frnmo, falr,
$2.25. 82 llarrington & Rlchardson, falr,
$2.60. 32 tlarrington & Richardson brake
open, ko new, §8.60. 82 Iver Johnwon Lirnko
open, like new, $8.50. lver Johnsoun 38 calllre
blned Hnish, c¢yllnder and  trigeer  guard
nickel, large western grip. new condltlon. car-
tridges. $13.75. Natallah. Biockbridge, Manws.

" Yeor Salo: Ser llawkine Guldes, $7.60. 1-in,
spark coll, $3.50. Send stawp for list, J,

Nownk, 1419 Franklin Ave. New York City,

Exchange—Brownle No. 2 Camera aud elght
hoy's booksa, for small wircless set.  Charles
Miller. 914 Dirnld 1111 Ave,, Baltlmore. Md.

Wanted: Marble's Gune detter and other
guns, any make, any condition, modern or old-
time. Afso wircless instruments,  Parties who
did net recelve reply, write agaln: milatald
several letters. Lotk Box 101, tMockbridge,
Mass,

Bargain—4,000-Mceter Navy Coupler, dead-
end swlitches, green sllk wire, equal to $25
tnstrument, new, $12.50. Radlator gap, $1.50.
Key, heavy contacts, 2.50. Lighining switch.
marble base. $2.75. Murdock Antennn swleh
Burgess battery. 1.75. DBrandes phones.
$5.00. Varlometer, unmonnted, 1,000-meter.

81:50 Grid condensers, mlca, unmounted, 25¢.
each, Write for descriptions; all new appa-
ratus. Want Paragon RA-6. Fred Marco,

1141 Summerdate Ave., Chicago.

Audio Tron—Nlckeled Bracket—Rhcostat—
45-volt B Battery. I'rlce. $7.00. Remlt by
moncy order. l'ositively new. James Quln-
lan. Herman Keifer llospln\l. Detrolt. Mlch,

Slaughter: 4,500 coupler. eleciro louder. 2-
sllde tuner, detector, switches. $7.50 prepald
(sold scparate). Roland Place, 350 Sprague.
Fall River. Mass. .

Bargain, must sell, Braud New. Owmnlgraph
at $18. Costs $23. K. I. Short Hand Course,
$4. and White Monoplane blue prints, $1.50.
S. B. Ford, Jr.. Rockdale, Texas.

Tor Sale. $25, Short wave regenerntlve
cabinet, $18. De Forest audlon cabinet, tubu-
lar bulb, without bulb §7.. with, $11. Send
for llst. Q)r\\'in Emmons, Sidney, Ohio.

.. YFor sale, good loose coupler. $7.60, loading
coil, $2; crystnlol detcctor. $2.50; crystal de-
tector, 50c. New A. C. ammeter. 0-5 amps..
$10. Will prepay. Send moncy order. llow-
ard Engllsh, 221 Pine St.. Shamokin. Pa.

Thordarson 1 KW. Transformer, With con-
denser. $10.00: also have recelving apparatus.
Rox 473, St. Petershurg, Florlda.

sell or Exchange—One 150-ohim  DBunnell
nearly new; One 5-ohm
Sounder and Key, second-hand, good condi-
tlon. Ray T. Elliott, Antrim, N. 1L

Scenery for Hire

Collapsible Scenery for all plays. Amelia

Grain, Philadelphia, I'a.

Song Poems

Song-\Writers Manual & Gnlde Sent Free!
Contains valuable instructions and _advice.
Submit song-povms for examination. We will
furnish muslc, copyright and facilitate publi-
catlon or sale. Knickerbocker Studlos, 311
Gatety Bldg.. New York.

Motion Pictures

Motion Picture Cameras and supplies. Gen-
eral Sales Co,. Box 661, Evansville. lnd.

Stammering

St-Stu-t-t-tering and Stammering curcd at
trome. Instructive booklet free. Walter Me-
Donnell, 121 Potomac Bank DBldg., Wasbing-
ton, D. C.

Patent Attorncys

M. H. Loughridge. I’arent Attorney. Con-
sulting Engineer. The high-class service of
the large manufacturer at modest costs. De-
slgns and manufacturing speclfications pre-
pared. 1457 Broadway, New York.

" You denafit by memtioming the “R
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Warn »23 Weekly, npure ile. wrelilug for
newspapers, mgnzines.  l0xpertence nniteees
mnry; detalls free.  Preas Syodleate, 68 St
Louks, Ma.

Beteotlves Muke Blg Mo Treavel: be
your own bosn. KHbOer aex. Inntruct, amall
cost. Welte Johuson's Intective Seliool, 202
Nhtcldon Av Gral Maplds, Mbh Brept. AL

CeMeeret servlee Operntiven nnd Deteciives are
in dewd, Earn blg wouey,  Travet every
where,  Faseluntlug work.  Learn {his pro
fenslon by howme whudy Partlevtars  free.
Merlean  Scehool of Criminology, Dept. R,
Detrolt, Mich,

-

Auctionceers

Adotlonvers—NMnke bl juoney.,  Free catu-
:(DIL'{IIL'. Carpenter's Auctlon Behool, Kansua
Iy,

Telegraphy

Betegeuply (hoth Morse nned Wireless) and
rallwny  ncconutlug  tanght  thoroughly and
qulekly,  lilyg salarles now pakl.  dreat op-
portunitles.  oOldest aud Largest Nelhiool,  Est.
15 yenars.  Cntnlor free, Dodges  Instliote,
2600 N Valpmealso, T,

Personal

The Snlesmun Wind,  ‘Phousnnds of posi-
lons opvar. We tenelr travellug salesmanship
by mafl and guuraontee offer of poslilon or
refund tultlon. For interestlng partlenlars,
addrexs Knusas Vocational Bureau, Milton-
vale, Knn.

Instruction

Leurn Chemldntry. It puys, trinl lesson, 35¢.
Elurldze o Budl. Box A7, Bockland, Conn,

Corerisus—"t rombonksin:  NBeud for “Free
Polnters” Weak Llps—I1lgh ‘lones.  Virtuose
"ornet Seliool. Buffnlo, N, Y

Gregg Shorthand.  Business correnpondence
and punctintion rnught by wall.  Low rares.
'rovidence Correspowddence School, 44 Franklin
K. Providence, B 1L

necome o lender ul social gntheringn, Mys-
ify, amuge, entertaln. Learn mlad reading.
Complele private Insiructlons, 25¢. Clreular

free. Mysto. 633 P'roxpect Ave,, N, Y.
Office Devices
Addressogruphs, Multlgraphs, Duaplicutors.

Mulileolors. Folders, 'I'ypewrliers, Dlctaphones,
Check Wrliers, Sealers,  Oflice Deviee Com-
puny. 222 Y North Wabash, Chicago.

Post Cards

Five Pretilest Women Cards.  Iland colored,
2%¢,  Chas. Durso, Dept. 50, 25 Mulberry 81,
New York Clty,

For Advertisers

Moncy? Jacobus Art Ads make swmall space
pay g dividends.  I'rice. $5. Write today.
{:ncohus Service, 1073 Banford Ave., Irviagton,

Blectrical Supplics and Appliances

Boys—Ilet me know what you need in the
electrical line, 1 can save you money. Bell
wlre, per b, 60c.; bells, d42¢.; ametal push-
bitions, 12c¢.; Insulated staples. per hundred,
20e.; buzzers, 42c¢.; 2-cell nlekel plated tlash-
light, §1.20. Posiage extra. deo. M. Wlede-
man, 1305 8. Wichita St.. Wichlra, Kan.

Make-Ur-Own  flashlight  batteries.
plete outlit, $1. Send for clircular.
parien, Conn.

wWelding riants designed Tor all purposes.
Small payment; balauce slx months. ivery
mechanic or shop should have one. Asgk for
our reatal plan. R. W. DBermo Company.
Omaha, U. 8. A,

Com-
Eagleco,

Motors, ngines and Dynamos

Motors—1-12 and 2 ILP. 110 volts d. ¢
Krug Realty Co., Cincinnatt. Ollo,

Phonographs

Bulld Your Own FPhonograph. We furnish
complete material and full instructions. Biyg
protits buildlug aud selling. Wrlte for cata
logue and free blucprint offer. Chorajeon
lPhouu[;r:lnph Co.. 3411 Choraleon Bldg.. Elk-
wart, 1nd.

Tricks, "uzzles and Games

250 Magle ‘I'ricks and catalog, 10c.
ence A. Maugans, Anderson, Ind,

Clar

News Correspondents

Karn $25 \Weekly. spure thne. writlng for
newspapers, magazines. Experlence unneces-
sary; derails free. 1'ress Syundicute, 566 8t
Louis, Mo.

adio _Am—l_lr_eur News” when writing to cdvertisers.
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No. EX2002

[ HE BOY’S ELECTRIC TOYS” contains enough mate-

rial TO MAKE AND COMPLETE OVER TWENTY-

FIVE DIFFERENT ELECTRICAL APPARATUS with-

6ut any other tools, except a screw-driver furnlshed with the outfit. The box

containg the following complete instruments and apparatus which are already
assembled :

Student’s chromic plunge battery,” galva ter, solepold, telepl
recelver, electric lamp. Enough various parts, wire, etc., are furnished to
make the followlng apparatus

Electromagnet, electrio cannon,{magnetic pictures, dancing spiral, electrio
hammer, galvanometer, voltmeter, hook for telephone receiver, condenser,
sensitive microphone, short distance wircless telephone, test storage battery,
shocking coil, complete telegraph set, electrio riveting machine, electric buz-
zer, dancing fishes, singing telephone, mysterious dancing man, electric jump-
ing Jack, magnetic geomectric figures, rheostat, erratio pendulum, electric but.
terfly, thermo electric motor, visual telegraph, etc., ete.

This does not by any means exhaust the list, but 2 great many more ap-
paratus can be built actually and effectually.

With the instructlon book which we furnish, one hundred experiments that
can be mado with this outfit are listed, nearly all of theso being illustrated
with superb illustrations. No other materials, goods or supplies are neces-
sary to perform any of the one hundred experiments or to make any of the
25 apparatus. Everything can be constructed and accompllshed by means of
this outilt, two hands, and a screw-driver, .

The outfit contains |14 separate picces of material and 24 piaces of Anished
articles ready to use at once.

Among the finlshed materlal the followlng parts are included : Chromlc salts
for battery, lamp socket, bottle of mercury, core wire (two different lengths),
2 bottle of iron filings, three spools of wire, carbons, a quantity of machine
screws, flexible cord, two wood bases, glass plate, parafline paper, blnding
posts, screw-driver, ete., ete. The Instruction book is so clear that anyone can
make the apparatus without trouble, and besides a section of the Institction
book is tuken up with the fundamentals of clectricity to acyualnt tho luyman
with all fmportant facts in electricity {n a siniple manuer.

We guarantes satisfaction.

The size over all of the outfit s 14 x 9 x 2%. Shipping welght, 8 1bs.$5 00
fNo. EX2002 “The Boy's Electric Toys,” outfit as described. qoeeneoece s ¥V

: IMMEDIATE SHIPMENTS

ELECTRO IMPORTING CO., & “vore

A Sample of What You Can Do
With This Outfit
This Illustration, =

made from an actual |
photogrsph, shews

oply & very few in-
struments that oan
be made with the
Boy's Electrie Toys:
Electrio Pendulum,
Blectric Telegraph,
Current Generstor,
Blectirio

dreds of experiments
that can be performed with this wonderful outfit.

The “Electro’” Radiotone
HIGH FREQUENCY SILENT TEST
BUZZER

This instrument gives a wonderful high
fllched_ MUSICAL NOTE t1‘1: the rcciluvers,
0

test buzzer. The 1

along entirely now lines; it is
ordinary buzzer, Teconstructed in some
manner. The RADIOTONE has a single
fine steel reed vibrating at a remarkably
1igh speed, adjusted to ite most efficient
frequency at the factory. Hard silver con-
acts are used to make the instrument last
practically forever,

Yes, the RADIOTONDE 18 SILENT. In fact, it is.s0 sllent that you must
place your ear on top of it to hear its beautiful musical note.

You will be astounded at _the wonderfully clear, 500 cycle note, sounding
sharply in your receivers, To learn the codes, there s absolutely nothing
lke It. \Vl!.h ihe radiotone, a key and one dry cell and ANY telephone, &
fine learner’s set is had. Two or more such sets in series will afford no
end of pleasuro for { feati ork, Shippl Welght ( Ib,

Radiotono as described.. . .iuseeorninoss e ..each $ 90
IMMEDIATE SHIPMENTS °

The “Electro” Telegraph

is not 2 toy, but a practleal,
honestly hullt telegraph outiit,
which not only sounds but works
like the blg commerclal instru-
ments. By studying the code
for 30 days you can become a
first-class  telegraph operator.
Such operators are in big de-
mand now. Outfit consists of
TWO completo telegraph instru-
ments eacli measuring 3% x 24
x 2%. Al metal parts are high-
iy nickel plated, including key.
lever. Noto hard rubber Tmnb.
Telegraph Code Chart, telegraph
blanks and connecting wire comes with set, but no batterles. Outfit works
on cells (one cell for cach instrument), The ‘Electro’” is the ONLY
Outfit that works botl ways, each station can call; no switches, no extras.
Nothing to get out of order. Guaranteed to Dlease you or money

back. Pricé Complete as Ilfustrated (TWO INSTRUMENTS).. $1 25

Shipplng Welght, 2 [bs, b
IMMEDIATE SHIPMENTS

The “Electro’” Codophone (Patents Pending)

$1.50

What thils
£ o m arkable
Instrument [s
and does,

celver, The sl

loud-talkilng recciver equipped with a horn, talks so loud that you can hear
he sound all over the room, cven If thero is a lot of other notse,

e HAT'S NOT ALL. By essening or tightening the recolver cup, @ teno
Tom the lowest, softest quality, up to the loudest and highest screaming
sound can be had in a few seconds.

FOR INTERCOMMUNICATION, Using two dry cells for oach fnstru-
ment, two Codophones when connected with one wirc and return ground,
can be used for intercommunlcation hetsveen two houses one-Laif mile apart.

Ono outflt alone Teplaces the old-fashioned learner’s telegraph sct, con-
sisting of key and sounder.

The “‘Electro” Codophgno is a handseme, .well made instrument, fool
proof, and bullt for hard work. Contacts are of hard silver % inch in
dlameter, that will outlast the instrument.
uea‘:myr:uﬁ n,l‘s:"u.opm?hc?dol chart_and full directions enabling any Inteill-
e o, man, [l 0 learn the codes within 30 days, practisiog ome-

Sizes: € By,
Tl)ansEIEC%:'O'X' %x, 2557 m,sh_!r.mlmz welght, 2 1bs. ] .

1A T L "

o “The Llvest Cataleg In Amerlca’”

. 0ur big. new clectrical cyclopedia No. 20 Is walting for you. Positively

l_ne most complete Wircless and clectrieal catalog in print today. 228 Big
nzesi 600 illustrations, 500 instruments and apparatus, ctc. 1ig *‘Treatise

s ioess Telegranhy.™ 20 IRER coupons for gur 180-pago FREE, Sire:
S 20 lessons. = FRER relopedia . measures Tx5%".

Welght 34 Ib. Beautiful stiff covers. e o2y e

ELECTRO IMPORTING COMPANY

231A Fulton 8t., New York Clty

T enclose herewith 6 cents In stamps or coin fof
which please send mo your latest Cyclopedia Cata-
log No. 20 as described.

*** R.AN. 11-19

You benefit by mentioning the “‘Radio Armatexr News” when writing to advertisers.
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.}[AVGIU!]]?“ Volumes
R flincl  Bewolf  Biom (T Y 07 mal] ot} P 3500
Flexible — L l [ [Gul 5 (CUDE ), i , |GUIDE], |GUIDE! UIDE!, |GUIDE ,,!0“ .'S Pages

Covers 4700

Handy Pictures
Per

Pogket- 4 1 b 1 ! ; Loy - [t . 7 Yolume
Size I T R v e RO e B A e e 3P
Volumes ol B LD = 5= == 7 Mol

Just what you need to know to succeed in ELECTRICITY

V%RY ilccmc‘a“- i prigincery every. mcghamc 529‘11“ know READ THIS PARTIAL LIST OF CONTENTS
about these wonderfully helpful instructive books, which give in | N ™3 Contains 348 pases. 388 lustrations. ~Eleeiicnt
plain words a complete working knowledge of electrical engi- - signs and symbols—stutic and current etectricity
8 5 o —primary cells—conductors and 1nsuluators sistance and
neering in all its phases, conductivity—maguetism—rinduction mo princibles
1 rmatures—windi VL

0] @
You run into some new electrical problem almost every day. The brushes, ete.
. 3 : S0 N
information you need to help you in your every day work is in No. 2 Contalns 348 pages, 304 [liustrations.  Motor
calculations—brake horsepower—selection and installs

principles—armature  pegctlon—inotor slanlnx—-{»
fon o
dynamo and motors—galvanometers—standard cell urrent
measurenient — resisianee neasurement — voltmeters — watt-
meters—watt hour meters—operation of dynamos—oberation
of motors, etc.
NO 3 Contains 300 pages, 423 iliustrations, Distribu-
O tion systews—wires and wire calculation -
side, outside and underground wiring—sign flashers—Ilight
ning protection—rectitlers—storage battery systems. etc.
E I E ‘ I R l ‘ A I G U l D E s NO 4 Contalns 270 pages, 379 illustrations. Alternat-
- ing current Drinciples—alternating current dia-

grams—the Dower factor—alternator principles—alternator

These books place electricity at your finger ends. They cover every imaginable construction—windings, ete.
subject, prineiple, theory, problem, trouble, and way of doing things electrically. NO 5 Contains 320 pages, 614 H1lustratlons. A.C. Motors
9 —synchronous and induction motor prineiples—A.

Every subject is indexed 30 that you can ltul‘n right to 1t. They are a study course

and a reference guide in one, written in plain every day language——no wasted words - iy
construction, connections, tests: nverters—i 3 "

—only what you need to know—chock full of up-to-the-minute electrical knowledge. N (‘:nllnins 2’1;3 pages. 4‘q|;ltl-‘nj;|;sm;~|cstl:h:‘r?“relt‘g“"g

The guldes are a complete course in electrical engineering. They will help you in 0. current systeins—switching devlces—eireuit break-

every detall of the day’s electrical work. You can’t ask an electrical questiou that ers—relays—lightning protector apparatus—regulating devices

Hawklns Guides can’t answer. <=8y ing devi ters-—power

factor mdicators—wave form Meas viteh buards. etc.

Containg 316 pages. 37 ons. Alternat-

jons — turbines:

Pocket-Size Flexible Covers ,I:?,,}eme...,‘"s“ e L TSI g

location, ereetl

C. commutator motors—induction motors, transivrmers; losses.

The books are small enough to sllp into your coat cRmoNull rozn‘ (l‘lcl‘;llnnes. exc.z Tel
5 ! “ontaing 332 pages, 436 illustrations. Telegrabh
Whal Eleclncal Men Say pocket—handsomely bound in flexible black covers. No. 8 —simultancous telegraphy and telephony—iwire-
You can carry each volume with you until you have less — clectric  bells — electric lighting — photometr: ete,
. mastered its coutents. 3.500 pages of actual information Lontaina 322 pakes, 627 illustrations.
Helped Him Make Good and 3,700 illustrations.  Once you see these books and o. (Fie railvays—eleetric lovomotives—caf i
it |s only right for me to recom- put them into actual Use you will nover again want to be ing—Ltrolley car operation—miseellaneaus applications—
mend highly the Hawkins Guides, for without them, Try it al our expense. niotion pictures—gas engine ignition—antomobile self-
they have been of the greatest asslst- starters and lighting systems. elecetric vehicles. ete.
ance to me in plaéchm L me dln m); NO 10 };(lzma‘im 513 pages, 599 illusltrmiuns. '
nt 1t as Buperintendent ol > levators—cranes unps—air com-
g;?:lmc?lo:n oﬁt‘partmc‘nt of one of NO MONEY pressors—clectric ho.’uh\:—\‘levlr‘ic l\\'\‘hling—‘— THEO.
Ohlo’s larkest Electrical Combanies. "l“]""“'“leg("d b‘;“{‘»‘““*w“"s"i{" electro- AUDEL
b ysis — electro plaling— electro-therapeutic
:n:";‘;l‘;llu‘)‘:h'l‘: Goideery man P 1t will cost you nothing to recelvo these books—to look rays. etc. € Sty ' & CO.
Goo. Kneeht, Columbus, Ohio. them over—ask them all the questions rou can think of Also a complete 126-page ready 72 Fifth Ave.
—use them fn your work—study them—pick up some reference index of the c lete New York,N.Y.
In the Naval Electrical Dept. information that will increase your earning abllity. = We erence index of the complete ’ T
\ will ship you the entlre set of 10 volumes entirely FREE. library,  This Index has been
*The Tawkins Guides are great This is a sign of our confidence In the guides. Pure planned to render easily Please submlt mo for
help to mo in the Naval Electrical gold doos not object to being tested. Keep them for cessible all the vast infor examination Hawklns
Departineut. whlch they cover very seven days and If vou do not decide that you can’t get mation contained in the Etectrieal  Guld {prlce
thoroughly.'* C. J. Cornoll, along without them. return them to us and owe .us . 5 ¢ ' es
U. 8. Rocelving Ship, Brooklyn, N. Y. Lothing, ,}? electrleal :llll{dvs. §I oach). Ship at oneo. pro-
ere are over 13
i When you deelde to keep them you only have to pay K o - paid. the 10 mumbers, If satis-
Superintendent $1.00 down and remit the balance of $9.00 on tho casy N0 Crpss, . fofer- factory 1 agree (o send you $1
“I am now superintendent of the paymont of $1.00 a month tll paid for. ences.  You thnd ST Bovkn flay i furth
Dunnvills  Hydro - Eleetric  Systems. Use this coupon to get the books. 1t will pay you what you want e A Lol st o
and flawking Guldea were a great many times over. R i mall you §1 cach month until pakd,
ny to know in
bely to o in holding down o re- stautly. '
sponaiblo position.** “ N
. B. Swartz, Dunn¥ille, Ontario. T H E O. A U D EL & C O. Slgnature. .
Wirecless Opcrators 0
atlen. ..
“T hmvo worked wirelems fur ton 72 Fifth Ave. New York, N. Y. ' Ot ien
yoars—but 1 wish I had theso books
yoars ago, as thoy have saved me o % ——= - - —— — - — Employed by PR FEXTICRELY:
greut deal of trouble.”’ EI.:darshall.
Stonmor M & 18 No. 2. Resldence. Cro s @ ok CELr s TP, (Il PO
Walkorvillo, Ont. »
Referonco. - v. Nov.

You benefit by mentioning the *Rodio dmatenr News'  when twriting to advertisers,
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“,~= BE A CERTIFICATED

I WILL TRAIN YOU AT HOME
A REAL POSITION LIKE THIS—FOR YOU

The country needs thousands of trained, Certificated
Llectricians to fill good positions—and at big pay. It's
all a matter of knowing how, and I will teach you by
up-to-date, modern instruction. You can learn at home.
without interiering with vour regular work, by my highly
successful method of /ffome Instruction in Practical
Llectricity.

Prepare NOW and bhe ready

in a few months to earn your
$46 to $100 A WEEK

Send for this Book

My book, “ITOW TO BECOME AN EXPERT ELEC-
TRICIAN.” has started thousands of young men on the
way to splendid success. A new edition of this has just

Leen printed. | want every young man interested

in Lilectricity to have a copy, and will send you

one, ABSOLUTELY IFRELL AND PRE-
PAID. Write me today.

How I T rain My Students

o As Chief Engineer of the Chicago

5 o € D, LEngineering Works 1 know ex-
4l @ actly the kind of training a man
e "vaoo N needs to enable him to get and
1 ”’J”,"oo.,. hold good positions, and to
Y, % € carn big pay. I have trained
5 %,\f;,/ Sn hundreds of men '\vho are
%, L holding  splendid  elec-
. "’:”r',, %, trical jobs.
o - %l S8 I give each of my
A e, % students personal
d‘?},{_ %, attention and a
g %0 complete and

A4
I;_,ﬂ!,
Wi K

thorough training. [ give him a SPLENDID ELEC-
TRICAL OUTFEIT FREE, and much of the training is
done by actual work. When my students graduate and
receive their Certificate, they are ready for a real posi-
tion. But still more, at any time you wish you can come
to our splendidly equipped Electrical Shops for special
training. No other school can give you this.

A Real Opportunity for YOU

Wishing is never going to make your dreams come
true. You've got to siudy—to learu. man is worth
possibly $2 or $3 a day from his neck down—and no
more ; but there is no limif to what he can be worth from
his neck up.

A trained mind is what gets the big pay. Tt is this
training that you need, and 1 can train you in a few
months.  Are you ambitious to make a real success—
then send me the coupon—today.

Electrical Outfit FREE
To every student who answers this ad I am giving a
Splendid Electrical Outfit of standard size Electrical
Tools, Instruments, Materials, etc., absolutely free.
Furthermore, to every Electrical Student I give a truly
zaluable surprise that I cannot explain here.
Free Employment Service
I anr continually receiving requests from employers to
send them trained Electrical men. I assist my students
to secure good positions. I keep in touch with them for
years, helping and advising them in every possible way
Write Now—Don’t Delay
Delay never got you anything. Action is what counts.
Get started—and get started now. Write me, or send
me the coupon, right NOW.

L. L. COOKE, Chief Engineer

CHICAGO

CHICAGO ENGINEERING WORKS
Dept. 410-X

441 CASS ST.

www americanradiohistorv. com
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