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From Nothing to Something

You will do it—
with this new Paragon RA-.10

Signals which on actual tests are inaudible with any other type of receiver,
become easily readable. “Coming from Nothing and amplifying to something.”

AND
HERE IT IS

The Paragon

RA-10

Greatest Improvement in Modern Radio

Do you remember the super service of the old original Paragon RA-6 ampli-
fying short wave receiver? This new set surpasses it in every respect

Licensed under Armstrong Patent 1,113,149

and the original RA-6 was the only one of its kind

150% improvement over the old original Paragon, away ahead of all other
receivers and excels the most serviceable set on the market today.

Here are the 1509, Pointers

A Wave Length range of 150 to 1,000 meters.

259, more sensitive and selective than the RA-6.

All amplification obtained without change of spark tone.

Objectionable effect of change in note entirely eliminated.

Coupling has scale of 180" instead of go°, giving wider range of
coupling.

Controls on all adjustments fitted with vernier attachments per-
mitting of very fine tuning and control.

No dead end losses.

Cabinet of quartered oak; overall size 2054 x 8 x 714”; white filled
engraving, bakelite panel, knobs and dials.

Every set sealed before leaving factory, which is a guarantee for
two years.

A super product of Adams Morgan Co.’s unapproachable engineers.

And the price $85.00.
Startling surprises in store for you if you will send for special bulletin describing this set.

Remember the old Paragon—this one beats it and all others by miles-—our special bulletin
tells you how. Send for it—it’s free.

Our word of honor to you is our guarantee. Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP.

J. DI BLASI, Secretary Sole Distributors of the Paragon RA-10 J. STANTLEY, Treasurer
DEPT. C.3. 6 WARREN STREET NEW YORK
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Increase Your Range with this Variable Condenser

The almost complete absence of “effective resistance” in the Connecticut Variable

Condenser enables you to receive a signal often ten times the strength of that picked
up with a rotary condenser.

Combined with the finer adjustments given by this Condenser, this stronger signal
apacity remarkably increases the efficiency of any set—which means an increased range.

Compact, stable, simple, operating smoothly throughout a scale of 360 degrees (twice

the scale of the rotary condenser) the Connecticut Variable Condenser is one you should
know all about

We have a brief booklet which tells the whole
story.  Your name on a postal brings it

B CONNECTICUT 322 COMPANY

Meriden Connecticut 050
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DOUBLE SET
.30

RIGHT IN PRICE AND IN PERFORMANCE |

The substantial success earned by these receivers can be attrib-
uted to the instant recognition and acknowledgment of their
remarkable value, by thousands of users, If, by chance, you
are not acquainted with their merits, or are dubious regarding
the possibility of securing really good "'phones at such prices,
we suggest a trial, with the customary assurance of ‘‘satisfac-
tion or money back.”

SOLD BY REPUTABLE DEALERS EVERYWHERE

Bulletin No. 20 will be ready for distribution about September 15

WM. J. MURDOCK CO.

50 CARTER ST.

CHELSEA (50) MASS.
509 MISSION STREET SAN FRANCISCO, CALIF.
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SPECIAL PREMIUM OFF

With a Year's Subscription to Radio News or Science and Invention Electrica Experimenter)

s T T Offer A REG. PRICE Offer C

| YN e S pa e ScienceandInvention $3.00  ScienceandInvention
(Electrical Experimenter) (Electrical Experimenter)
for one (1) year with for one (1) year with

The How and Why $1.75 A Thousand and
of Radio Apparatus * One Formulas il FormuLss

$4.75 b o7
SPECIAL PRICE OFFER, A or C, $3.75 N
h

Offer B REG. PRICE Offer D
Radio News $2.00 Radio News
for one (1) year with for one (1) year with

The How and Why $1.75 A Thousand and

This newest of Radio of Radio Apparatus — ——— One Formulas
works, bound in flexible $3-75

for th_e Exr:\erirnenter.
ns 760 pages. e of SPECIAL 'PRICE OFFER. B or D, $2.75 160 sl =Xl velum,
e

160 pages.
book 6 x9 inches. inches,

Offer E REG. PRICE Offer G

Science and Invention $3.00 Science and Invention
(Electrical Exparimenter) {Electrical Experimenter)
for one (1) year with for one (1) year with

Wireless Course in 20 $1,25 Experimental
Lessons — 7" Electricity Course
$4.25

SPECIAL PRICE OFFER, E or G, $3.50
e — ———

T Offer F REG. PRICE Offer H
= Radio News $2.00 Radio News
| _@ﬁj fqr one (1) Yur_with $1 25 for one (l‘) yoar with
R erelesshg:wse in 20 . ElExP-ﬂ-'""eC"m
VE)IEDIE)IE) . $3.25 ectricity Course

Book

Sork, 4 betd, 5 0=ts SPECIAL PRICE OFFER, F or H, $2.50 Babh Yot
“

160 pp. Size 5xP In.
7x12 inches.
. Oﬁer K . Rer, Price Prist’:lco.y'on
Science and Invention $3.00
(Electrical Expsrimenter)
for one (1) year with
Design and Construction of

Audion Amplifying - Trans- 3 25
formers. $ h
How to Make Wireless Send.

ing Apparatus.
How to Make Wireless Re- 95
oeiving Apparatus. ¢

—_— \

H_., e [—— Ho\:“';[[QLEgISAi&E
T

O‘x‘: R Et:.EMSASKE RECEIVING APPARATUS

SENDING APPARATUS

20 RADIS EXPLRTS
et Sl tnernes

Offer L
Radio News 2.00
Printed on heavy Book has |00 pages. Book has 100 pagea. for one (1) year with $
paper,paper bound. Size 5 x 7 inches. gxoza 3 x" 7 inchea. $2.25
Si x 7 inches, 88 illustrations. illustrations. .95
Flflel ly illuall':':ted. Paper cover printed Paper bound,in two Same Books as Offer (K)
The latest book out. in two colors. colors.

EXPERIMENTER PUBLISHING COMPANY, Inc.,
236-A Fulton Street,
New York City, N. Y.
Dear Sir:
I accept your offer ................... Enclosed find §.
in payment of premium and one year subscription.
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“PITTSCO”

immediate delivery!
All we ask is a trial!

AMPLIFYING
TRANSFORMERS

No. A-3 Acme mounted
No. A-1 Aome semi-mounted.
No. A-1 Acme unmounted

No. P-200 DeForest two s
¥, D. PiTTS CO.,

No. Y-838 Clapp Eastham, large

No. 463 Murdock, up to L EW...

No. P-2 Porcolatn D. P. D. T
F. D. PITTS CO., BOSTON,

“B” BATTERIES

No. 768 Evet-ready 235 V,, large...
No. 763 Bver-ready 22.8 V., small, .,
No. 7638 Standard 22.5 V., small.
No. 183 Btandard 22.5 V., large.

BUZZERS

No. 178A QGenera] Resdlo Hi-pitoh. .
No. Y-744 Clepp Esstham, Hi-pitch
No. 1[;-8M0emu : H}-mu:h..uk.].. &S
b requenay, Hi- N
No. B0 Watoh-onee paare oy

o

The sign of service and

CHANGE-OVER SWITCHES

$12.50
4.

RADIO APPARATUS

Distributors of Reliable Radio Apparatus
for Schools, Colleges and Experimenters
in Every Branch of the Radio Field

COILS (De Forest Honeycomb)
Continued

esetoressrororsts
gEzzasncs

4.75

-~
=
>

s ppmEDaw
& BBrEgLEa

CONDENSERS (Transmitting)

™
Dubilier
Wa tage Prise
D-100 160 10000 07 $19.00
D-101 500 14000 007 30.00
D-102 1000 21000 007 48.00
D-103 lo00 25000 007 50.00
F. D. PITTS CO., BOSTON, MASS,
No. F-1 T strand No. 22 tinoed ocopper
TOO0 o vorioiowaimvst i Bd Honassdls s d Bl cerees 80,0124
500 feet or over, per foot.... .01
No. F-2 No. 1¢ hard drawn ocopper,
(B0 ft. por IB.Nddls ii- sisishieniiionmoioome .60
No. F-8 strand No. 20 Phosphor-
T f00l, .0, uvininnnniuss piw 024
g(‘)'tl feot or over. par f0OL.......cc0vnensnsn, .62
F. D. PITTS CO.. BOSTON, MABS.

INSULATORS (Antenna)

No. 02 4° stemin OD0..0eivnine. ... S abidg s $0.5¢0

No. 03 10” straln type. ... 1.00

No. 04 18" straln type... §

No. 068 Poegelain 3", voty strong. w1
F. D. PITT8 CO., ROSTON, MASS.

REMEMBER!

We carry an immense stock
and can make immediate de-
livery on every item listed!

GROUND EQUIPMENT

Ne. Q-100 100 ampere 600 volt ground switch..$4.60
N(;. ?-2 Weatler-proof No. 4 ground wire, per T
L R R L Lt T T LT T, -
No. G-3 Heavy porcelain knob with scrow  for
wire, complets. each..............00.00.000..

No. 1428-W Foderal brass................ ...32.00
No. 1428-W Pederal silver-pla 2.50
.................... L10

No. J-100 DeForset brass
F. D

TUBE SOCKETS

No. GR-! General Radio
No. R-300 DeForest............
No. WBA-1 Wireless Specialty..
No. lbnpuﬁrd k

gohmas,

$1.00
5

............ 1e0
I i g o 170

TELEPHONES (Pair)

Ne. B-100 Brown 4000 Obm imported Britlsh
pbones, aué)er-uen:lr.lvo T ..$20.00
Na 1 Baldwins, Standard Navy type.. 18.50
Na 2 ] Baldwins., New type, ul
BONBIITO v ssmrea b wem e 6§ 8 s cesviesa. 18.80
Brandes Superiors 2000 ohms.,....... N
Reandes Trans-Atlantlo 2800 ohns. .,
RBrandes Navy Type 3200 ohins.. A
No. 85 Murdock 2000 ohms,...........
No. 86 Mutdock 3000 ohms. . ... WY
F. D. PITTS CO.. ROSTON, AASS

Series No. 7

Important! Every article listed sent to any part of the United States postage
prepaid or express prepaid. We want your business !
(Keep this page and watch for next month’s)
SEND 6 CENTS IN STAMPS FOR NEW CATALOG!

12 Park Square

Dept. C

F. D. PITTS CO., Inc.

Boston, 11, Mass., U.S.A.
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_ / Jhe 7{%’005)/1 ized S, y/nbol of Superior Performarce

Amrad Knob and Dial

In essential features the Amrad indicator leads all others. Clockwise rotation.
Metal alloy dial shields circuits from capacity effects of the hand. Universal
hard rubber knob takes standard 14"
Standard Navy practice fo'lowed in the entire design.

Type A, 0-180, Dial only, 3”. ...50.40
.80 Type B, 0- 90, Dial only, 3”.... .35

Send for Descriptive Bulleiin R

Type A, 0-180. .
Type B, 0- 90

Amrad Rheostat

Intended for use with standard 180 dial indicators. Can be mounted on back
or face of panel. Circuit closes with maximum 6 ohms resistance in series
with filament. Black composition base not susceptible to chipping or fracture.
Heavy current carrying capacity of 214 amperes makes possible the control of

..$0.80

two vacuum tubes with single rheostat.

Type A, as illustrated

Type A-1, with Knob and Dial .. . 2.55
Stnd for Descriptive Bulletin §

shaft or 8/32 thread machine screw.

31.75

Amrad Tube Base

Designed especially for discriminating vperators who place efficient operation
paramount. Intended particularly for panel mounting. Long, genuine Navy
springs which hold their tension used. Bakelite base, perfect insulation, wide
separation between terminals. These features and soldered connections insure
noiseless and efficient circuits.

Type B, as illustrated. ................. $0.90
Send for Descriptive BulIehu S

Amrad Ampliformer

A highly efficient type of amplifying transformer adopted after careful de-
velopment for use in the standard Amrad VT Amplifier Units soon to appear.
Noticeable increase of signal strength made possible by use of cove laminations
punched out of sheet. The low reductance thus cbtained makes the Amrad
Ampliformer suitable for use with a wide variety of vacuum tubes.

Type A-1, as illustrated. . ............,..$7.00
Type A, unmounted. ................... 5.00
Send for Descriptive Bulletin §

Radio Operators: Amrad Bulletins are sent free upon request. See our am-
nouncement on page 253 of this magazine for complete list. he complete Amrad
Catalog sent free, and your name put on our mailing list upen receipt of your
dealer's name and address.  Visit your ncarest Amrad dealer, as advertised in
August Radio News, and inspect, the latest Amrad products.

AMERICAN [R4DIO AND [RESEARCH (ORPORATION

15 Park Row Address all Communications Factory and Laboratory
New York to New York Office Medford Hillside, Maas.
—— —

WwWWWw.americanradiohistorv.com
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The Backward Amateur

HE other day, a young chap walked into my office
and after a preliminary introduction and general
hand-shake, started to “pan me out.”

“Mr. Gernsback,” said he, “you have some
mighty fine things in Rabto NEws, but also some
mighty poor ones. Your last $100 Prize Radio contest was
a fizzle and the mere fact that you are running it again
proves it. What on earth is the idea of giving a prize
for some freak outfits that will never work, and will be of
no practical use to anyone? Why not go after something
that is useful, and that will advance the art, instead of
freakish ideas that retard it?”

The argument seemed good and sound until I took from
my desk a small box about the size of a pocket kodak and
showed it to my visitor. I asked him if he had seen any
thing like it, and he wanted to know what it was. I -
formed him that it was a complete radio receiving ap-
paratus, including a two-stage amplifier, batteries, antenna
and everything combined, and still the whole outfit was
not any too butky, so that it could readily have been carried
in one’s pocket. It took but a few minutes to get it to
work, and actual messages were received in the office in
short order.

My friend was very much crestfallen and apologized
profusely for his criticism, and I then proceeded to show
him the workings of the outfit. The thing that was more
or less new was the tiny “baby” audions, not much larger
in diameter than a fountain en, the exact size of them
as a matter of fact being 1”x 34”. Two such audions
were used, whichi we understand are of Western Electric
make, and do not have 1o glow at a bright red heat, but
arc used best at a low glow. [Hence the very small “A”
batteries can be incorporated readily in the outfit, This
outfit weighs less than three pounds including batteries
(without phones) ; it will shortly be placed on the market
by a Brittsh concern and will prove a distinct novelty
useful as well as practical.

Why are we looking for small outfits of the type aliove
described? The following extract taken from a recent
cable despatch best explains the reason :

“Two reporters of the London Daily Mail were sent off
for the day with a portable radio telephone. They were
told that they might be wanted during the day and that
meanwhile no restrictions need be placed upon their move-
ments except that they should keep in touch by means of
their portable radio receiving set. No pre-arrangement
as to time, place or the nature of the message to be sent
was given.  One reporter was summoned to duty while
r:mll»hn at Hampstead Heath. The other, who had no
knowledge at all of radio, was summoned while in a mov-
ing train, to the astonishment of his fellow travelers. Jle
was suddenly called by name in a clear voice proceeding

199

apparently from a little suit-case, but in reality from a
Marconi six-valve amplifying set contained in the suit-case.
The surprise of the other passengers was not lessened by
a sudden burst of music that issued from the same en
chanted suit-case. It came from the station band a
Chelmsford, and was listened to not only by the reporter,
but also by Marconi himself on shipboard, many thousand
miles away.” -

The London paper remarks :
of our lives in the near future? Shall we go about our
daily pursuits accompanied by a small pocket radio set
which has the power to put us in touch at any moment
with any corner of the globe? If so, the dawn of universal
brotherhood should indeed be near, for surely mutual inter-
course whatever passing friction might arise, can only in
the end meet with mutual sympathy and mutual under-
standing.”

Just so! Evidently most of our amateurs as yet have
not seen the light. They really do not believe in the won-
ders of their own art. They balk at anything that is new
and decry it as impractical and visionary—until someone
comes along and proves it very much otherwise. The
trouble with 90 per cent of you amateurs today is that you
are fast asleep at the switch. Most of you are like sheep
following blindly some well-meaning but misguided leader.
Someone gets up a certain type of an outht and imme-
diately the majority of the amateurs follow suit and copy
it down to the last screw. Someone starts making a two-
stage amplifier outfit as big as a house, and within two
weeks it 1s all the rage thruout the length and breadth of
the country; and so it goes.

If Marconi, Branly, De Forest, Pickard, Fessenden,
Rogers and \rmstrong had all followed blindly in the foot-
steps of evervone else, radio would today be very much
as it was during the days of Hertz. The trouble is that
amateurs do not wish to exercise their inherent ingenuity.
Wale up, amateurs! Get off the beaten track! Do some-
thing new, even if it does not bring you immediate fame
Sometimes a new idea, even if it does prove hopeless for
the time being, may he a stepping stone for something
really wonderful,

When Edison experimented with an electric light bulb
containing two filaments in a vacuum he discovered the
“Edison Effect.” For a generation the idea was not
turned to any practical account, until De Forest and Flem-
ing took it up and gave us the audion.  So from the
innocent Edison effect one of the most astounding scien-
tific wonders was obtained. Does this not teach s a good
lesson? The crying need in America today is for origina
tors in the radio field—and we cannot have too many

Again I say, Amateurs of Awmerica, wake up! Get off
the beaten track!

“Is this to be a feature

H. GerNspack

wwWw.americanradiohistorv.com
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Radio Telephone Progress in Europe

Details of the Apparatus Used in a British 15 K.W. Installation

IHustrations Courtesy of “The Electrician,” London

-

v .
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Flg. 1 and Fig. 5 Respectively.

How Does a 15 K.W. Bulb Transmitter
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Appeal to Your Sense of Power? Above Is Shown a General View of the
6 K.w, Marconl Radio Telegraph and Telephone Set Which Performed
Such Excellent Work During the (nitial Experiments at Chelmsford, Eng-

land.

Recently This Was Replaced by a Unit Capable of 15 K.W. and a

Working Wavelength of 2,800 meters. To the Extreme Right We Have a
Close-up of a 3 K.W. Vacuum Tube Transmitter of the Type Installed on

Large Trans-Atlantic Liners.

We have it from the Knowing Ones That

V. T. Transmission WIill Shortly Replace Spark and Arc Systems. Watch
for Developments.

i

HE devclopment of radio telephouy

i the very early days was so slow

that it seemed almost at one time

as if the results olhtainable would

hardly warrant any great attention
being paid to this system of communication.
A decided fillip to the development was,
however, given by the invention of the
Fleming valve, while experiments carried
out in 1913 by the Marconi Wireless Tele-
graph Company hrought the question into
quite a practical category. When war Liroke
out, sets with a range of alout 50 km. were
actually being manufactured.

In these pre-war sets a three electrode
valve and a 500-volt hattery were used.
Continuous oscillations were generated in a
closed circuit, which was coupled to the

+

acrial. The microphone was connected in
series with, and at the lower part of the
aerial. Since the armistice a large amount
of attention has been devoted to new de-
signs and ideas, with the result that cor-
responding satisfactory progress has been
registered.

Among the latest developments we may
mention the Marconi 6 kw. telegraph and
telephone transmitter, which we illustrate
in Iig. 1. This is the set with which the
first series of recent interesting experiments
in radio telephony which were duly chron-
icled in the daily press were carried out.
Subsequently this set was replaced by one
with a capacity of 15 kw. working on a
wave length of 2,800 meters, of which we
give some details below.

O R T

Fig. 4. Here
are the Vac-
vum Tubes
which Make
These High-
Power Ex-
periments
Posslible.
These Two
Types Are
Known as the
MT2 and
MT4, Re-
spectlvely.
Note Their
Size When
Compared to
a Foot Rule,
Also Notethe
Smaller Bulb
of the Kind
Used by Am-
ateurs and
Others In
This Coun-
i1 try. Nothing
Mean About
the Con-
struction of
T h e s e
Hlamps!’’

200
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THE 15 KW. SET.

The generator used in these experiments
was a 15 kw. alternator generating current
at 500 volts at a frequency of 200. Current
from this machine was supplied to the
primary side of a 20,000-volt transformer,
whose secondary winding was tapped at its
middle point as shown diagrammatically in
Fig. 2. The two rectifying valves connected
to the secondary of the transformer as
shown cause the condenser K to be charged
to half the total secondary voltage uni-
directionally once every half-cycle. This
maintains the condenser charge at about
10,000 volts, and thys forms a source of
high-tension direct current for supplying
the transmitting and low frequency magni-
fying valves. The arrangement generally
comprises two tugh frequency circuits,
A L. E, which is the aerial circuit, and
La C K. which is the closed circuit. By
means of the transmitting valve shown in
the diagram, and the reaction coil R, the
continuous oscillating current maintained in
this latter circuit is transmitted to the aerial
through the coupling coil C.

SPEECH PHENOMENA.

As mentioned above, a wave length of
2,800 meters is used, the frequency of the
continuous oscillations in the aerial being
about 100,000 per second. It is obvious that
for speech to le heard at the receiving end
the wave forms produced at the transmit-
ting end must be superimposed on the or-
dinary high frequency wireless transmission
current. The elementary diagrams which
we produce herewith indicate this graphic-
ally. Fig. 3a diagram shows for clear-
ness the ordinary countinuous wireless wave,
and Fig. 3b, the composite wave formed
by the cotnhination of this and the waves of
varying amplitude caused by the voice.
The lower half of the lower curve, which
is shown dotted, is of course rectified by
the valve apparatus. To eliminate the dis-
tortion of the harmonics in the speech
waves, and so obtain the best quality speech,
it has been found that the best method is to
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absorb the energy in the
aerial in accordance with
the speech wave formed.
This is effective by step-
ping up the microphone cur-

rent to produce a voltage
curve similar in shape to
that produced by the vary-
ing current caused by speech
by means of a two-stage
low-frequency amplifier.
The voltage variations are
thus magnified and arc im-
pressed on the grids of the
absorption valves. As is
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well known the resistance of
a three-electrode valve var-
1es with the voitage im-
pressed on the grid, so that
m this case the conducting
power of the absorption
valves varies with the voltage curve pro-
duced by speech.

In the present instance, therefore, these
valves absorb energy froin the aerial in
amounts depending upon the degree to
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Diagram of Connections

15 KW VALVE SET

which “they are made conductive by the
voltage generated by the impressed speech,
owing to the fact that they are connected
across the aerial tuning inductance. This
energy is dissipated in heat in the valves
themselves, so that they must be large
enough to prevent any ill effects from over-
heating.

DETAILS OF APPARATUS,

Their resistances are also higher, as they
have to withstand higher voltages. The
vacuum is also raised to as high a degree
as possible by means of the most modern
exhaust pumps. The valve filaments are
made of tungsten, and the anode and grid
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are of nickel. Fig. 1 shows
the arrangement of the
valves during operation.
Six transmitting valves of
type M T4 are mounted on
the ieft side of the panel;
the four middle valves are
the rectifying valves type
g M R4, while of the MT4
valves on the extreme right
side of the panel three are
absorption valves and one
is low-frequency magnifying
valve. In this case the low-
frequency amplifier em-
ployed has one stage only.

In the middle of the lower
half of the panel is fixt an
electromagnetically operated
signalling switch which is
employed forkeying whenthe
set is used for continuous wave telegraphy.
Fig. 5 shows a 3 K.W.V.T. transmitter.
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The Qision of Radio

WHEN such a huge machine as the old
battleship Ohio, without a man on
board, can be made to perform all of the
evolutions required of a vessel, with the
dn'ectmg impulses furnisht entirely by the
mystic medium of the radio apparatus, the
predictions of radio enthusiasts must be
taken wnth more seriousness than we have
been giving them. It is their vision that
the day is uot far distant when earth, air
and water shall fall under the sway of
ether wave and when men many miles
distant shall control machinery and direct
commercial enterprises of vast importance.

When young John Hays Hammond made
his first exneriment with a radio-controlled
motorboat in the waters of Long Island

Sound only a few years ago his work was
regarded with patient tolerance by people
who had no intimate knowledge of the
forces with which he was working and the
possibilities which his success might open
up. But the grizzled old hulk of the Ohio
is now a mute warning to all of us that we
must be prepared to believe almost anything
that the scientific visionaries of today are
dreaming.

Suppose, for a moment, that we had had
efficient radio direction of ships and air-
craft during the war. What would the
result have been? Fleets of hombing planes
would have sailed over the enemy lines,
scattering destruction and death, at no risk

of loss of precious lives to us. The Ger-
man U-boat menace would have been a
simple problem to solve, for ships could
have been sent inte every submarine har-
bor—ship following ship as the preceding
one was sunk, until an impassable barrier
had been plled up across the entrance to
every port, with no danger to human life
in the undertaking.

It is a vision that all of ns have not the
sight to see; it is one, however, which we
all can appreciate when we know that the
keen eyes of the elect, peering out over the
horizon of the future, make it out in the
mists coming toward us and very soon to
be alongside—Philadelphia Public Ledger.

A British Vacuum Tube Control Unit’

N the accompanﬁmg iltus-

tration, ave the
British  equivalent to our
many types of control
panels. As will be noted
this set makes use of the
British type of valve de-

tector which las its elements
set in a horizontal as com-
pared with the American
upright method. Incident-
ally this valve detector was
the first piece of British ap-
paratus to be marketed after
the Armistice.

The hook-up is practically
the same as those employed
in this country except that
a 002 condenser is placed
between the filament-battery
side of the telephone and
led directly to the plale in-
stead of belng bridged
across the telephones. The
grid condenser has a ca-
pacity of .0002 mnfd., in this
case.

* Photogroph by courtesy of Mitchell's, London,

Ready for Use While to the Right

To the Loft of Thia tllustration Is Shown the Instrument With Vacuunt Tube
We Have the Base turned In Such Manner

as to Show Internal Set-Up.

WWW.americanradiohistorv.com

The manufacturers de-
signed this unit to enable ex-
perimenters to quickly con-
vert their crystal receivers
to a valve amplifier and rec-
tifier. With a siight modifi-
cation of internal wiring the
instruments can be changed
for C.W. reception. Altho
this set is designed to re-
ceive British valves, the
manufacturers will alter the
base so as to receive Ameri-
can V.T.'s.

In the accompanying itlus-
tration two views are shown.
One showing the instrument
ready for nse and the other
one with the base turned so
as to show internal wiring.

One notable feature of
British vacuuin tube instru-
ments is that they are made
to set on a flat surface in
comparison  to our panel
type method of mounting.
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Reporting News by Radio

The Latest Achievement of the Uersatile Radiophone

E knew it. The
radiophone has at ’
last entered com-
mercial life with a |
vim which prom-

ises many. future conquests.

In this case the radiophone

recently stept into news-

paperdom via the offices of
the Los Angeles Ezxami-
ner.

In order to prove that the
experiment is not a fallacy
nor the product of journal-
istic imagination, two excel-
lent photographs are re-
produced on this page
showing the two essential
sides of the story. The
lower illustration is none
other than Mr, Ray T. Van
Ettisch, city editor of the
Los Angeles Ezxaminer
making use of a portable
radiophone set. He
is instructing reporter
Chaundler Sprague who is in
the country, miles away
from the newspaper,offices,

in the upper photograph
we see Mr, Spragues in the
very act of receiving in-
structions from his chief at
the home office. To the

right is shown Lieut. J. T.

Morris, army radic officer

of Marsh Field, Cal. As

may be noted by scrutiniz-
ing the apparatus, the

United States Signal Corps

installed the system. Major

. K. Yount, ‘commanding
officer of tWe Field, co-
operated with the newspa-
per in order to demonstrate
to the public the possibil-
ities of radio telephony. |

A complete  radiophone Reporter Spragué Recelving Radlophonic Instructions from the City Editor

phone set on any “story”
and use it to good advantage
even in the heart of the
city,

We ‘may thus conjure a
newspaperman reporting -a
big fire, or a big flood, or a
railroad wreck or any other
dire calamities, by pressing
a button in his pocket and
talking thru a small mouth-
piece with his city editor
downtown. These things are
possible but probably will
not take place for many
days to come,

We must disappoint you,
America is not the first to
make use of the radiophone
for reportorial work. The
feat was recently accom-
plisht by the London Daily
Mail and was reported as a
complete success. In this
case the reporter toured the
provinces of the big city in
a motor car and phoned in
his stories to the editor in
the heart of London by
means of radio telephony.
In this event 2 Marconi six-
step amplifier was used at
the receiving end.

Incidentally the first ra-
diophone message spoken
at sea on board a vessel des-
tined for publication in a
daily newspaper was re-
ceived in the London Daily
Mail office several weeks
ago. The vessel happened
to be the British S.S. Vie-
toriean aboard which were
delegates on their way to the
Imperial Conference in
Canada. The event oc-
o 2y curred while the steamer
was a considerable distance

installation was first erected of ‘Los Angeles Examiner Miles Away. The Army Officer Is Lleut. Morris, off the north coast of Ire-
at the Examiner Building, ?aadigsomcger of Marsh Fleld, Callfornia, Who Is Supervising Technlcal land.  Sir Campbell Stuart,

Los Angeles, Cal, and an

extension brought down to

the editor’s desk. After this the reporter
and the radio officer left by automobile to
“cover” various happenings. The first stop
was Exposition Park where the set was
tested out at short range after having taken
ten minutes to set it up, This particular
set having a working range of twenty miles,
the next stop was Long Beach, where a
newspaper story was corraled and shortly
thereafter the set was hastily installed in
a vacant lot. Ten minutes later the re-
porter was again in communication with his
chief and the story accordingly reported.

A short time afterwards the party set out
for the amateur fisherman section of Santa
Monica Bay, Cal. An interesting story was
gleaned here owing to the fact that a fleet
of professional fishing beats had come into
the Bay and was seining for fish much to
the dismay and indignation of those who
were there for sport.

Again the installation was quickly set up
and headquarters was given the “human
interest” fish story, No, curious reader; up
to now we have not heen informed as to
who won priority fishing rights.

The Examiner naively informs us that
althe the 'phone in this instance worked to
perfection, the apparatus is a trifle cumber-
some for use except possibly in an -emer-
gency where the reporter expects to be
miles away from a telephone. Incidentally
we are also informed that many experi-
ments are being conducted wherehy it is
Photos by Los Angeles “Examiner,”

Detalls of Operatlon.

predicted that within a short time the ap-
paratus will be so simplified and condensed
that a reporter can carry a portable radio-

City Editor Van Ettisch of Los Angeles Ex-

aminer, Instructing his Star Reporter by

Means of the Portable Radlophone Set Men-
tloned Here.
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managing editor, dictated a

) message from Ahe deck of

the liner to a reporter stationed at the

Poldhy radio station in Cornwall, Here is

what the reporter had to say concerning the
important happening.

“I spoke thru an ordinary telephone trans-
mitter just as if [ were calling a corre-
spondent in the next town using the regu-
lar land line telephone. I said 'Hello Vic-
torian,’ and it was like calling a spirit from
the deep te hear him reply on the instant,
‘Hello Poldhu’ We were just getting to
conversation when a dramatic intervention
took place. The whole atmosphere was
charged with shrill pipings spelling out in
the Morse Code the seafarers’ dreaded
SOS. On the moment the Government sta-
tion at the Lizard sent out a command to
all operators to cease talking in order that
there should be no hindrance to the trans-
mission of the distressed vessel’s message.

“Then, just as a moment before there
had been nothing but shrill pipings from
all quarters, there came a dead silence,
thru which there rose loud and clear the
call of the distressed ship. She said she
was the American vessel Coguitt and was
in trouble off the Bishop Rock, Scilly Isl-
ands, and requiring immediate assistance.
The Lizard took the matter in hand in a
motherly fashion, arranged for the needed
aid to le sent, and, this settled, the wireless
world started talking again as if nothing
unusttal had occurred.”

(Continued on page 248)
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Developing Radio in the Hills’

How a Radlo Man with an Idea Broke Away from Precedent and Surprised Even

HINGS were getting dill of late.
Nothing new had been said, written,
or worked up in the line of radio. As
a matter of fact, this summer has
been a terribly dull one in our field.
At least in-so-far as anything radically new
is concerned, so last week the man who con-
trols the destinies of Raplo NEws and

Himself at its Novelty
By PIERRE H. BOUCHERON

facturing and testing machinery. The near-
est available source was a considerable
distance from the adjacent site. This en-
tailed the erection of seventeen poles for the
running of a 2,300-volt power line with its
potential stepped down to 220 and 110 volts.
Besides this, a roadway had to be built
covering over half a mile. Finally, came

Spider Web Coil, so called because of its
similarity to the web woven by the common
house spider. Not only is this coil unique
in its appearance, but has proven very ef-
fective for radio receiving and transmission
work. Incidentally, a patent has been al-
lowed by Washington for this device and
will probably be issued within a short time.

Threa Photographs Taken at Radio HIll. To the Left We Have a Practical Working Model Devised by the tnventor for the Purpose of Rap-

Idly Winding *Splder Web" Colls. In the Center |s Shown Mr, "Eugene T. Turney, a Practical ideallst, Surrounded by Some of Hle

‘“Pets” Whlle to the Right Is a Long-Wave Three-Coll Recelving Unit Consisting of Primary, Secondary and Tickler, the Primary and
Tickler Belng Variabte in Respect to the Secondary In the Center.

Science and Invention said, “Why don’t you
go up and see what is doing on Radio Hill.
The radio fraternity has never heard of it,
and perhaps there is something new up there
that would interest it.” So hillward I went.

Radio Hill! What more suitable name
could be given to this most ideal of
spots devoted to the research and long-
distance exploiting of radio instruments?
Such is the name which this inventor, for-
merly of New York City and well known to
many radio amateurs by his development of
the Crysialos detector, has christened his
laboratery—surroundings which would make
any real amateur green with envy should
he contemplate the excellent receiving site
and reception qualities of this neighborhood.

. THE IDEA

For years this man, who has been a con-
firmed city dweller, had lLeen told right and
left that a business, and particularly one
having to do with radio research work,
could not be carried on effectively at any
great distance from a large metropolis,
where parts, renewals, and other necessary
Instruments can always be obtained at a
moment’s nolice. He thought different, how-
ever, and waited for the opportune time
when he could cast aside couventional com-
mercial ideas and install himself in his
“lab” in some far-away place in the hills.
When he spoke to friends and ex-

the large building suitable for work shop
and laboratory. In addition to this, of
course, are residences, out-buildings, garage,
etc. No mean task, let me tell you.

Life at Radio Hill for those engaged in
assisting - its owner would appear alinost
Utopian.  When workmen are thru their
day’s work and when testers and helpers
have tested to their heart’s content, they
may turn to relaxation in the form of fish-
ing, game shooting, swimming, as well as
winter sports. At the base of Radio Hill is
a large lake, which has been stocked with
fish and which is provided with an abundant
number of small row boats. The matter of
relaxation has been given considerable at-
tention and is really closely allied to the big
idea. A well-satisfied workman will natur-
ally do his best in his day’s work and will
have very little time, if any, to think about
strikes, increased wages, etc.

THE SPIDER WEB INDUCTANCE

We can hardly proceed without giving
some attention to this addition to practical
radio of today developt at Radio Hill. Pan
cake coils lave always been very desirable
in many conditions met with in radio on ac-
count of their good appearance and small
space factor, They were, however, rather
hard to wind, at least the old types were.
In the present instance we introduce the

plained his project, they advised him
agalnst it; it simply could not be
done. In order to conduct a radio
proposition, it had to be done near
or in the heart of a big city with its
attendant cotmmerciat advantages. His
plan was to chioose a spot most ideal
for radlo research and there go to it
to his heart's content. The result
is that today a most effective layout
has been installed at Holmes, Dutch-
ess County, not far from the Berk.
shire Hills, New York State. -

There were, of course, many diff-
culties to be surmounted. For instance,
when the muatter of power was consid-
ered—electrical power, which is nec-
essary to operate all manner of manu-

_'Hl:ulmh'am by conriesy “of Laborotories of
Bugene T, Turney.

Evolution of Three Stagger-Wound Coils. The Flirst Is In
the Center and la wound Around Pinas Inserted Upon a
wooden Dlsk. The Second ls to the Right. Having the
Improvement of Being Wound Upon a SP

Disk, The Third and Present '“Spider Web'" is Seen at

the Extreme Left,
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otted tnsutating

The principle underlying this coil and other
similar coils, among which is the “stagger-
wound,” is perhaps uct so strikingly new as
may be imagined by some of the newcomers
in the radio game. In fact, our friend
Zenneck brietly mentions them on page
51 of his excellent volume and refers to
them as “flat spiral” inductances. These
early coils, however, were not effective and
had no evident merit on account of their
large distributed capacity.

In speaking of this development, it may
be said that it has done for the above other-
wise useless coil what Weston did for the
D'Arsonval galvanometer. In this case
Weston placed the coils within the meters
in such a manner as to make practical
measuring instruments. The great success
of the \Weston meters needs no recounting

here,
THE PROBLEM

The effective inductance of today must
have the following desirable qualities.

1. As small a distributed capacity as pos-
sible.

2, The space factor is next in importance.
Coils must take up little room in modern
radio sets.

igh frequency resistance must be re-
duced to a wminmum.

4. Magnetic leakage must also be reduced
Unfortunately the magnetic leakage in many

coils of today ts seldom considered,
- hut nevertheless plays an important
part in ultimate efficiency.

he “spider web” coil is evidently
extremely well adapted to it the
above requirements, This was done
in the following wise. Several years
ago this radio man built one of the
coils sliown in the above illustrations
aud upon test, as we have previously
said, found that thev possest no merit
over other forms of winding; in fact,
it was rather the opposite condition.
It was apparent that by the proper
choosing of the insulation core, as
well as the proper spacing of the
wire, the coil could be made to be a
most desirable inductance,

(Continued on page 226)
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Electron Power Tubes and Some of Their

Research Laboratory, General Electric Company

[Editer's Note:—There seems litile doubt
that C. W. wvacuwm tube transmission is
slowly but surely rising to the point where
we may expect to find this system of radio
superseding spark and are sysiems. In the
present article the three-element electrode
tube, othcrwise known as the pliotron, as
well as many divert names, is given a very
thoro cxposition of factors concerning de-
sign end construction which determine the
output in these power bulbs., The article is
then followed by a description of a typical
pliotron power tube, after which are dis-
cust the properties of oscilaiimg circuits.
Some excellent photographs and descrip-
tions of present-day vacwum tube transmit-
ters will be included by way of summary.
We expect our readers 1o gawn considerable
knowledge of electron power twbes as pre-
sented by My. White in this cxcellent paper.)

HERE is a considerable field of ap-
plication for three-element electron
tubes as oscillators or amplifiers to
give outputs of several hundred to
several thousand watts.

For this purpose it is possible to utilize
a very large number of small tubes operat-
ing in parallel, but for reasons of expense,
complexity, liability to breakdown of units
and space required, such a solution of the
problem is inpracticable an'd becomes in-
creasingly so the greater the power output
required.

In radio transmitting apparatus particu-
larly, there is a field for continuous wave
high-frequency outputs of about one kilo-
watt.

Excluding amateur installations, the
greater proportion of radio transmitting sets
are of the so-called medium power type giv-
ing outputs of high-frequency energy of
250 to 2,500 watts into the antenna. With
the usual size of antenna employed and the
logical organization of wave lengths, opera-
tion in the wave length range of 300 to 2,000
meters (1,000,000 to 150,000 cycles) is usu-
ally desired.

At the present time spark sets, mostly of
the quench-gap type, are used for this class
of transmitting equipment.

The adoption of continuous wave trans-
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Fig. 2. Large Type of Pilotron Tube, Assem-
led and Disassembled.

mission to supersede dampt wave transmis-
sion has brought about wonderful improve-
ments in the case of very low power and
very high power installations,

Spark sets of the medium power class
mentioned above cannot be replaced by the
type of apparatus used on the high power
continuous wave sets,

Neither the high-frequency alternator, the
Poulsen arc nor the so-callied timed spark
systems are practical for this particular
class of stations, principally because of their
inability to operate at the short wave lengths
required and also due to lack of fAexibility
of wave length in the case of the alternator
and poorer characteristics of the arc at low
power.

Also in the case of radio telephony, voice
control is a comparatively simple matter
with three-element electron tubes.

Therefore it is logical to believe that this
class of medium. power transmitting equiﬁ-
ment is a particularly promising field for the
three-element vacuum tube.

There are also several other fields of ap-
plication, some of which will be described
later.

Since the three-element power tube itself
is the basis of such equipments, its charac-
teristics and the features required for
power output will be first considered.

The Three-Element Power Tube

There are a number of factors in the de-
sign and construction of a three-element
vacuuin tube which may limit its output.

(1)} Dissipation of energy in the form of
lieat at the anode so great that deterioration
of the vacuum results, or certain of the
parts lose their mechanical strength, or ¢ven
melt,

(2) Tnsufficient electron emission, result-
ing in a definite limitation of plate current
and therefore limiting the input energy to
the tube.

(3) Insufficient exhaust treatment.

(4) Insufficient dielectric strength in the
materials liolding the electrodes in place and
in the lead-in wires or terminals,

(5) Insufficient mechanical strength of
the electrodes or their parts, so that the
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high anode voltage causes a displacement
and probable short-circuiting, due te the me-
chanical force of the electrical field.

(6)‘ Improper geometrical design or con-
struction so that the electrical constants of
the tube are incorrectly proportioned to the
conditions of operation. This allows the
factors which cause the first five limitations
to be at values above the possible minimum.
. These factors will now be taken up more
in detail, together with comments relating
thereto.

(1) Dissipation of Energy from the Anode

f the input to the plate circuit of the
tube a portion appears as output and prac-
tically the entire remainder is lost as heat
at the plate,

In the types of oscillating circuits used at
the present time the output approximates 50
per cent of the input, actual values ranging
from 25 per cent up. Therefore, in the de-
sign of the anode and bulb provision must
e made to dissipate more energy than is
produced.

The heat energy leaves the anode or plate
mostly by radiation, but a certain proportion
is carried away by conduction thru the plate
supports. The necessary plate area acting as
anode is more or less determined by the de-
sired electrical characteristics, but its actual
area, to facilitate radiation of heat, may be
increased by vanes or other forms of at-
tached surfaces, It is good practice to make
the plate out of the same piece of metal as
the vanes, as it is surprising how poor the
heat conductivity between two pieces of
metal may be that are in intimate contact by
a process such as riveting. This effect is
often plainly apparent in plates that are
runiiug at a red heat by the difference in
color of parts supposedly in intimate con-
tact.

In the choice of material for the plates of
power tubes the use of tungsten or molyb-
denum is very desirable, as it gives the fol-
lowing advantages of energy dissipation for
a given area:

(1) These metals, in the form of vacuum
tube plates, can be" freed from gas to a
greater extent than any other metal,

(2) They retain good mechanical strength
at a bright red heat.
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Radio News for October, 1920

(3) The rate of evaporation of the metal
which would cause blackening of the bulb is
very small, even at a bright red heat.

(4) On account of their very high melt-
g points they can stand up under very high
inputs of energy over a short period of
time. This is important in safeguarding the
tube from excessive inputs with no output
when, from some accidental cause, a high
voltage power tube stops oscillating and the
plate current is only limited by the electron
emission.

The writer has noted this latter defect in
many foreign power tubes. Their rated op-
erating condition is $o near the absolute
limit which the tube will stand that any
change in conditions is liable to spoil the
vacuum, or a mishap stopping oscillations
almost instantly causes destruction of the
tube by excess dissipation of energy. It cer-
taintly is not good engineering practice to so
rate vacuum tubes. This defect in tubes of
foreign design is usually accentuated by the
fact that the design is of rather low imped-
ance for the voltage employved, thus making
the plate current at full rated plate voltage
greatly in excess of the normal load current
in the oscillating condition.

When a tube fails to function properly
and the characteristic blue glow of exces-
sive ionization appears, this gas usually
comes from the metal of the plates, the glass
or from other metal portions of the tube,
such as plate supports, grid frame or sup-
porting sleeves,

Extravagant claims are often made as to
the output of a vacuum tube. If the tube is
used in the usual types of circuits, so that
the efficiency is of the order of 50 per cent,
an examination of the size and material of
the anode gives very good evidence as to the
power capabilities of a tube, assuming it is
satisfactory in all other respects.

A little experience with tubes of various
designs gives a person a very good idea of
the approximate amount of energy which
can be liberated from any form of anode of
particular material without either rendering
1t too weak mechanically, or too hot so that
excessive evaporation takes place.

(2) Insufficient Electron Emission

When a tube is delivering alternating cur-
rent energy, either as an amplifier or oscil-
lator, a certain average direct current is
supplied to the plate from the direct current
source.

Eiectrons, of course, cannot be “stored
up” and used even a short period of time
after their emission. Therefore, there must
be a constant emission of them sufficient to
meet the maximum demand portion of the
plate current cycle,

Fig. 6. Pllotron Radlo Tranamitting Set. In the Open
Poslitlon Shown All Circults Are Dlsconnected.
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Fig. 4. Typical Osclllating Circult “for Ener-
glzing a Radle Transmitting Antenna.

With a pure sine wave form of plate cur-
rent an emission corresponding to double
the average plate current is required to give
the peak value. Also during the period of
the cycle when the plate current is maxi-
mum the grid voltage and therefore the
grid current is at a pdsitive maximum. A
direct-current meter placed in the grid cir-
cuit of an oscillating tube supplying energy
under proper adjustments shows a current
of roughly 10 per cent of the average plate
current. Therefore the peak value of elec-
tron current to the grid is several times this
value, running up as high in certain cases as
the average plate current itself.

It is desirable to have a certain excess
electron emission so that the tube will de-
liver practically full energy over the range
in variation of filament current that 1s
liable to occur in actual supply circuits
or through the limits of varation of a
filament current regulating device.

Also slight differences in the dimension
of filaments for different tubes of the
same type necessitates usually a further
allowance of excess emission.

These factors taken together usually
require that the emission at rated fila-
ment current be three to five times the
average current while oscillating, as meas-
ured on a direct current instrument.

There is also an effect which is
negligible on receiving and other
low power tubes, but which is an
important factor on high voltage
power tubes. This is the effect on
filament temperature, and therefore
upon the electron emission, of the
electron current of the plate circuit,
adding to or subtracting from the
filament current.

If the filament is operated from a
direct-current source thru a series
resistance in the circuit the electron
current will add to the filament cur-
rent if the negative of the plate
voltage source is connected to the
negative filament terminal and it
will subtract from it if connected
to the positive filament terminal.
This effect will not be uniform
over the entire length of the fila-
ment but will be variahie, heing a
maximum or minimum at the end
of the filament to which the nega-
tive terminal of the plate source is
connected.

When it is remembered that the
average plate current of a tube
usually have a value between 2 and
7 per cent of the filament current
and that a 3 per cent increase or de-
crease in the heating current of a
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tungsterr filament respectively halves or
doubles the filament life, the importance
of allowing for this is apparent.

This filament heating etfect of the plate
current also has another important aspect.
If for any reason a high voltage power tube
stops oscillating, the plate current will usu-
ally rise to a value limited only by the fila-
ment emission. lf the return or negative of
the plate source is connected to the negative
end of the filament this abnormal current
flow will increase the temperature and there-
fore the emission which in turn increases
the plate current, this effect being accumu-
lative, often destroying the filament in a few
seconds.

Therefore, on a high-voltage power tube
with direct-current flament excitation it is
advisable to connect the negative terminal
of the plate voltage source to the positive
end of the filament.

If possible, alternating current should be
used for filament excitation with the regu-
lating rheostat in the power side of the
transformer circuit and the return of the
grid and plate circuit made to a center tap
on the winding supplying the filament,

This connection assures minimum disturb-
ance in the plate and grid circuits from the
frequency of the filament source.

The plate circuit current in this case di-
vides evenly between the two filament legs.
Also the direct electron current and the al
ternating filament current add ata 90-degree
displacement to give the combined heating
current so that the additive effect is much
smaller. For instance, a one-ampere elec-
tron current added to a four-ampere fila-
ment current would give a five-ampere heat-
ing current at the hottest part of the fila-
ment if it were d. c., and only 4.13 ampere
if a. c.

For'a tungsten filament there is a definite
relation between the electron emission cur-
rent, filament heating watts and tempera-
ture.

A curve is shown (Fig. 1) giving the plot
hetween milliamperes emission current per
watt of filament heating energy and abso-
lute temperature of the filament. This rela-
tion holds for any «iameter or length of
ilament, but its values are subjcct to some
modification for particular cases owing to
the cooling cffect of lead wires and filament

(Continued on page 245)

Fig. 6. Another Multiple Pliotron Set Ar.
ranged for Only Three Wavelengths,
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Crewless Battleship Controlled by Radio

Some Interesting Experiments Now Being Carried on by the United States Navy.
Designed to Revolutionize Present Naval Warfare

E are advised that

the long forecasted

experiments employ-
ing radio control of battle-
ships are now being con-
ducted by the United States
Navy. If the experiments
are successful some inter-
esting changes will probably
be made in the futare build
ing program of our battle-
ships. In this instance,
radio once more takes its
place as the prime factor of
operation.

Recently two battleships
left the f’hiladelphia Navy
Yard bound for the Dela- I
ware Capes, where the secret
experiments took place. One
of these vessels, Coast Bat-
tleship No. 4, which was
formerly the U. S. S. fowa, |
of Spanish-American War |1
fame, is shown in the ac- | Pl

3
%
!

control system which is at
present entirely secret. Com-
manded by a skeleton crew,
the Jowa proceeded to the
Capes under her own steam,
where the crew abandoned
the ship and radio con-
trol took charge, not a
single person remaining on
board.

Meanwhile the U, S. S.
Indiana, sister ship of the
lowa, and also a hero ship of
the Spanish-American War.
is being fitted with a similar
equipment at the Philadel-
phia Navy Yard, and if the
above experiment proves
successful, the surrendered
German  warships  which
have been on exhibition in
New York Harbor will prob-
ably be equipped with the

; -~ F T
"4 Tt e | -
3 : s o TR same system, thus affording
-4 ! Jt&_—m k. ,a the American Navy an ideal

companying photograph on

this page. The other vessel Carrylng Out a Secret Experiment, the Controi of One Lar
is the U. S. S. Ohic. The WNo Person Aboard, by Ancther Warship, Thru Radio, Two 3 S
T N ships Recently Left the Philadelphia Navy Yard for the Delaware Capes

Photo by International Film Service opportunity for target prac-

e Battleship with tice under war conditions.
. Navy Battie-

In addition to the above

latter will be the one doing where the Radio Contro) Experiment was Made. Coast Bameshlg 4, Once the Ppossibilities, statements have
1

the controlling from her U. S. S. lowa (photograph), of Spanish.American War Fame,
radio cabin and the move- the Sea with Her Englnes and Helm Controlled from

ments of the fowa will be

effectively directed at cer-

tain distances. That is to say, the starting,
stopping, and slowing down of the egines
as well as the steering apparatus 1s to be
entirely controlled by means of a secret
radio system devised by John Hays Ham-
mon, Jr, who, by the way, will supervise

clally fitted on the Warship Ohio.

the technical details of the experiment.
Not only will the speed and direction be
controlled by radio, but also the smoke
barrage as well.

During the last few months both of these
vessels have been fitted out with the radio

owed Thru been made that the present

the Radlo Rogm Espe- gystem will make possible

the satisfactory operation of

) directing torpedoes by radio,

which up to now has not been entirely
successful,

It is also understood that similar experi-
ments are now being conducted by the Brit.
ish Navy. Details of the two systems, how-
ever, will not be made public for some time.

A New Amplifving Transformer’

ONE of the most important items in the
successful operation of an audio fre-
quency amplifier is the coupling or inter-
valve transformer,

In order to produce a satisfactory ampli-
fying unit, it is essential that the input and
intervalve transformer characteristics be
such as to “blend” with some of the tube
characteristics. The D. C. resistance of the
primary winding should be comparatively
low, in order that a low plate potential bat-
tery may be used and that the ratio between
the primary reactance and resistance
be a maximum value.

Furthermore, the question of pri-
mary impedance must carefully be
considered and that of the ratio of
primary and sccondary number of
turns. The latter is determined both
from the desired value of amplifica-
tion and the tube characteristics in
order not to exceed the grid volt-
age where distortion of the output
begins to become effective

Other items enter in the design
of the transformer, such as core
design, where it is necessary to
carefully apportion the dimensions

in order to obtain the minimum core Top and Side View of the Smallest Eficlent Amplitying

:" Q
j\S.COHEN “ N. " C

as this is usually the prime cause of “how!
ing” and “squealing.” Tlese noises are due
te coupling giving rise tp the generation of
e.m. f's at audio frequencies.

The coils must be so designed as to mini-
mize their distributed capacity or inorease it
to such a value and with this high resistance
produce a broad resonant condition with
the existing inductancg "of the windings.
This is sometimes advisable when using the
amplifier as a signal amplifier when the
natural frequency of the transformer is

4

O}

shown in the photograph. This new “Saco-
clad” transformer is of the totally enclosed
shielded type. The leakage reactance is
practically zero and the coupling is a maxi-
mum.

Primary and secondary windings are
wound in sections, and both of these wind-
ings are assembled alternately. With this
arrangement the coupling is increased and
the leakage reactance reduced.

The ratio of primary and secondary is
1 to 4.5, giving a far greater voltage trans-
formation than found with exist-
ing types of transformner.

The core being a shell and com-
posed of silicon steel laminations,
these give a very low core loss.
With thys type of core, and with a
minimum leakage coefhicient, it be-
comes possible to mount these trans-
formers in any position without fear
of coupling due to the leakage flux,
for this flux is practically zero.

Incidently, this coupling or inter-
valve transformer is the smallest
transformer of its kind, measuring
1 15/16” in diameter and two inches
high and weighs 9 oz.

loss for the frequency under which Transformer. This Inastration fs snngmy Less Than Actual NEXT MEETING OF THE

the transformer is operated. The
magnetic reluctance must be so ad-

justed as to give least distortion of the out-
put, at the same time deriving maximum
coupling and the carefu! design of magnetic
joints in order to avoid noises due to poor
magnetic joints.

The problem of leakage flux from the
core and windings is also of extreme im-
portance, as this is the main controlling fac-
tor of coupling between amplifying stage

i H[u-lrnll'ou by courtesy of My. S. Cohen,

Size. Nifty, E

equal to that of the incoming signal, hence
further amplifyving of the incoming signal
due to resonance phenomena.

It is obvious, therefore, that in order to
produce a satisfactory amplifying coupling
transformer that all of the above items must
be considered

The above items have been fully met in
the newly designed coupling transformer
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INSTITUTE OF RADIO
ENGINEERS

The next meeting of the Institute of
Radio Engineers will be held on Wednes-
day, October 6th, 1920, at 8.15 P. M., at the
Engineering Societies Building, 29 'West
I9th Street, New York.

A paper on “Radio Taste Reception” by
Alfred N. Goldsmith and Edward T. Dickey
will be presented. Menibers and their
friends are cordially invited to attend.
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A Portable Combination Receiver

By RUSSELL H. ROBINSON

- =

Rear and Front Views of This Well-Arranged Portable Recelver Unit. Everything Necessary is Contained Within the Case Except

Antenna and Batterles.

Editors’ Note: Mr. Robinson evidently
made good use of his time while tn the
Signal Corps branch of the U. §. Army.
Judging from the excellent photographs
shown on this page we are confronted with
striking evidence of his handiwork and skill.
Our readers will agree with us, when we
say that this pormgle V.T. receiver is in-
deed ¢ well planned and excellently designed
set. While it is vather too large ¢ umit to
be entered in our Portable Redio Contest,
it is nevertheless a most effective way to
employ four wvacnum tubes in a portable
receiver.

Do we understand rightly that this ex-
ample of workmenship is only one of the
many which have been con-
siructed by er-army and

navy radio men? If so let [ == |
us hear from you former »
“doughboys” and “gobs”. 5

=

Be ltke Mr. Robinson and do
not hesitate to show off your
skill to the radio public.

HE receiving set ‘.é :{
illustrated herewith 1
was constructed at
the Signal Corps
School ~at Camp
Alfred Vail, N. J, by the |" I
writer who was formerly a
student at that school.

The parts were obtained | L

from supply houses in New L
York City, Toledo, Ohio,
and Boston, Mass.

This set has the following
advantages: It is portable,
everything being enclosed
in the carrying case except
the antenna, ground, storage
battery and plate batteries.

It can be made to receive
short and long waves either
dampt or undampt with «@r
either the crystal or audion
detector. The crystal and
buzzer tester is used when
storage batteries and high
voltage plate cells are not
available or are exhausted.

As shown in the ilustra-

Ichier Det plote
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Complete Wirln

Takes the Place of Recelving Desk.

tions four bulbs are used. The first to the
left is the detector, the second and third
bulbs are amplifiers. The fourth bulb is
used with the heterodyne reception.

The operator may quickly change from
short to long wave reception or vice versa
by use of the upper De Forest switch

vy

e
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Note Well Manner of Housing Extra Colls. Also Note That in the Right-Hand Photograph the Lid of the Case

shown. The lower switch governs the par-
ticular detector being used.

For receiving on short wave lengths from
300 to 800 meters the De Forest coupler is
used. Honeycomb coils are used in receiv-
ing long waves ranging from 800 meters to
25000 meters. The mounting for these
coils is in the upper left-hand corner of
the pannel. The third plug of this mount-
ing is for the tickler coil.

The mounting in the upper right-hand
corner holds two coils either L or LL 1000
for the teterodyne reception.

The left-hand telephone jack can be used
when the signals come in so loud that the
detector bulb is sufficient for reception.
This of course is designed to save both

A and B current, for

~ the insertion of the receiv-
ing plug cuts off the fila-
ment current from the two
amplifiers.

Separate switches control
the flament current to the
receiving bulbs and to the
heterodyne bulb. The rheo-
stat is in the circuit to the
receiving bulbs. The tick-
ler cotl may be cut in or
out by the lower left-hand
switch.

In tests made with this
| set at the school, Western

. Electric’s VT 1’s were used.

Ship stations came in very
loud and clear on the short
wave coupler,  Arlington
canie in clear on the honey-
comb coil mouting using
two LL 500 De Forest coils.
Coils LL 1500 and LI 1250
were used respectively for
= the primary and secondary
L in receiving the long waves.

n receiving signals from

. stations  transmitting long
! undampt  waves such as
oy

Pl Sayville and Annapolis the
heterodyne was far superior

.- ere- e
& A Hel\ plate Buzzer
Bt 40V Bor L5k

manshlp.
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9 Diagram of the Portable Set Which Employs Four Vacuum
Tubes. Mr. Roblnson |5 To Be Complimented Upon Hlis Excellent Crafts-

to the tickler method. 1In
sor fact, the signals in this case
came in se loud that the
operator had to remove the
receivers for comfort.

<tV fil
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Radio News for October, 1920

The Audionh—Its Action and Some Recent

Applications

By LEE De FOREST, Ph.D., Sc. D.

Part [

A lustorical paper of unusual interest to the Radio fraternify

NALOGIES arc apt to be interesting,
and in scientific matters frequently
instructive and clarifying. The title
of this paper, “The Audion,”
suggestive of Sound, prompts the

consideration of an analogy in the realm of
Sight—the microscope. The audion, in a
measure, is to the sense of sound what the
microscope is to that of sight. But it is
more than a magnifier of minute sounds,
electrically translated; the audion magni-
fies and translates into sensation electric
energies whose very existence as well as
form and frequency, would hut for it re-
main utterly unknown. As the microscope
has opened to man new worlds of revela:
tion, studies of structure and life manifes-
tations of natural processes and chemical
reactions whose knewledge has proven of
inestimable value thru the pasi three gen-
erations, so the audion, like the lens explor-
ing a region of electro-magnetic vibrations
but of a very different order of wavelength,
has during the scant thirteen years of its
history opened fields of research, wrought
lines of useful achievement, which may not
unfairly be compared with the benefits from
that old prototype and magnifier of light

—QO——il
hadd f/"g.?
‘““What | Had Already Found in the Flame

Detector | Now Saw It in a More Stable and
Practical Form.”

waves. But when the first steps were taken
in the work, which eventually resulted in the
audion of today, I no more foresaw the
future possibilities than did the ancient who
first observed magnification thru a drop of
water realize the present application of the
high-power microscope to bactericlogy.

In 1900, while experimenting with an
electrolytic detector for wireless signals, it
was my luck to he working by the light of
a Welliach burner. That light dimmed and
brightened again as my little spark trans-
mitter was operated. The elation over this
startling discovery outlasted my disappaint-
ment when I proved that the unusual effect
observed was merely acoustic and not elec-
tric. The tllusion had served its purpose.
I had become convinced that in gases en-
veloping an incandescent electrode resided
latent forces, or unrealized phenomena,
which could be utilized in a detector of
Hertzien oscillations far more delicate and
sensitive than any known form of detecting
device.

The first “commercial” audion, as it origi-
nally appeared in 1906, was therefore no
accident, or sudden inspiration. For failing
to find in an incandescent mantel the genu-
ine effect of response to electrical vibrations
I next explored the Bunsen burner flame,
using two platinum electrodes held close to-
gether in the flame, with an outside circuit
containing a battery of some 18 volts and a
telephone receiver. See Fig. 1—the form
used in 1903. Now, when one electrode was
connected to the upright antenna and the
other to the earth, I was able to clearly hear

T—,
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“I Next Explored a Bunsen Burner Flame,
Using Two Platinum Electrodes Held Close
Together, Connected with an Outside Circuit.”

in the telephone receiver the signals from a
distant wireless telegraph transmitter. The
resistance of this new “flame dectector” was
decreased when the flame was enriched by
a salt. Next the incandescent gases of an
electric arc were considered; and likewise
the action in the more attenuated gases of
an ordinary lamp bulb, surrounding an in-
candescent filament or filaments,

But during these early years I was af-
forded little time to concentrate on this
laboratory problem, and it was not until
1905 that I had opportunity and facilities
for putting to actual proof my conviction
that the same detector action which had
been found in the neighborhood of an in-
candescent platinum wire, or carbon fila-
ment, in a gas flame existed also in the more
attenuated gas surrounding the filament of
an incandescent lamp. In one case the burn-
ing gases heated the electrodes ; in the other
the electrodes heated thie remanent gases.
But in both it was first the electrons from
the hot electrodes, and secound ionization of
the gases which these electrons produced,
which established an electrically conducting
state, extraordinarily sensitive to any sud-
den change in electrical potential produced
on the electrodes from some outside source.

Considering therefore this actual genesis
of the audion it will De seen that it was
never, strictly speaking, a rectifying device.
True, hoth electrodes were seldom alike and
a “polarization” was always had from the
outside battery, but any rectification of the
alternating currents impressed on the de-
tector was merely incidental and played no
vital part in the action of the audion. From
the heginuing 1 was obsessed with the idea
of finding a relav detector in which local
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“This Curve Shows Why, Were Even Both

Anode and Cathode Hot, the Reception of

Waves Would Produce a Change in the Nor-
mal Phone Current.”

www.americanradiohistorv.com

electric energy should be controlled by the
inqommg waves—and not a mere manifes-
tation of the electrical energy of the waves
itself. Hence it was that the external bat-
tery as a source of local energy was always
employed when the incandescent filament
was utilized as source of the electric car-
riers through the gas. The battery for light-
ing the filament Q styled the “A” battery
and, as distinguished from this, the other
battery was named the “B” battery. This
nomenclature has been retained, and is to-
day commonly accepted, even by the many
who for various reasons refuse to recognize
the name "audion.” .

At the period now under consideration,
1903-05, 1 was familiar with the Edison
effect and with many of the investigations
thereof carried on by scientists, Professor
Fleming among others. In 1904 1 had out-
lined a plan of using a gas heated by an in-
candescent carbon filament in a partially ex-
hausted gas vessel as a wireless detector, in
place of the open flame. But here the recti-
fication effect between hot filament and a
cold electrode was not considered. Two fila-
ments, heated from separate batteries, would
give the desired detector effect equally well.
What I had already found in the flame de-
tector and now sought in a more stable and

i —(-DII
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“Then Obviousily, Too, i must so Connect My
Telephone ‘B’ Battery so as to Make the
Cold Electrode Positive.”

practical formn, was a constant passage of
electric carriers in a medium of extraordi-
nary sensitiveness, or tenuity, which car-
riers could be in any conceivable manner
affected to a marked degree by exceedingly
weak electrical impulses, detivered to the
medium, indirectly or thru the hot elec-
trodes. Fig. 2,

The ordinary small incandescent lamp of
that epoch supplied admirably the condi-
tions I required merely by the introduction
of a second electrode. That added electrode
could be either hot or cold. Obviously, there-
fore, use it cold, avoiding thus the unnec-
essary battery. Then obviously, too, I must
so connect niy telephone “B” battery as to
make this cold electrode positive, for other-
wise no local current could flow through the
gaseous space in the lamp between the un-
like electrodes. Fig. 3.

The high frequency impulses to be de-
tected were, as in the earlier flame type,
originally applied directly to these same two
electrodes. That these alternating electric
currents were thereby rectified was merely
incidental. A glance at the plate-current,
plate-voltage curve (Fig. 4) shows why,
even were both anode and cathode hot, the
receipt of a train of high-frequency current
waves would produce a resultant change in
the normal telephone current and result in a
signal. This typical curve, taken from a
“gasey” lamp, such as I first employed, is
curvilinear over two portions. If now the
“B"” battery potential was so adjusted that
the detector was operating on either knee of
this curve the increase to this locally applied
voltage, resulting from the positive halves
of the wave-train, would produce a greater
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Thls Shows the Original idea of Keeping the
High-Frequency Current Path Distinct from
the Local Telephene Current.

(or less) increase in the local current flow-
ing across the gap than would the negative
halves of the wave-train produce a decrease
(or increase, as the case might be).

In other words, the responsive action of
this two-electrode audion was due to the
asymmetry of its characteristic curve rather
than to its rectifying property. This latter
property could be made to aid, to increase
the intensity of the signal produced origi-
nally and mainly by the so-called “trigger”
or genuine reloy action of the device, which
was always controlling the local energy by
means of a much smaller incomte energy.

In other words, then, the two-electrode
audion, with “A’” and “B” batteries, was not
primarily a “valve.” And I have always ob-
jected to this misapplication of the name
valye to the audion; a name which our Brit-
ish friends have from the first persisted,
with a stubbornness worthy of a better
cause, in misapplying!

Long before the two-electrode relay au-
dion of 1905 had a chance to prove its worth
in commercial wircless service I had found
that the influence of the high-frequency im-
pulses could be imprest to better advan-
tage on the conducting medium from a third
electrode. In its first inception the third
electrode also dates DLack to the flame de-
tector of 1903. Fig. 5, taken from the earli-
est patent of the audion group, shows the
original idea of keeping the high-frequency
current path distinct from that of the local
teleplione current. Consequently when in
1906, having secured the maximum efficiency
from the two-clectrode vacuum type, 1 cast
about for further means of inprovement, it
was but natural to revert to this plan of
separating the two circuits, The new elec-
trode connected to the high-frequency sec-
ondary circuit was at first applied to the
outside of the cylindrical lamp vessel; the
other terminal of the secondary circuit was
led to one terminal of the lamp filament.
Fig. 6, of a 1906 patent, shows this progeni-
tor of the third clectrode. This simple ar-
rangemeuit proving a step in advance, 1 con
cluded that if this auxiliary elecirode were
placed within the lamp the weak charges
t.hercto applied would be yet more cffective
in controlling the electron-ionic current pass-
ing between the filament and plate.

Fig. 7, taken from a patent filed two
months after the preceding one, illustrates
the next arrangement tried. Here I used
two plates, one cither side of the filament—
otie in the telephone circuit, the other in the
high-frequency ecircuit associated with the

figo :

This lllustratlon, Taken from a 1906 Pataent,
Bhows the Progenitor of the Third Electrode.

antenna. It will be noted also that here for
the first time was shown the third, or “C”
battery, in the input circuit, so much em-
ployed of iate, notably when the audion is
used as amplifier of telephonic currents.
This two-plate device proved another de-
cided step forward, and I realized then that
if this third electrode were placed directly
in the path of the carriers between the fila-
ment and plate anode 1 would obtain the
maximum effect of the incoming impulses
upon the local current flow. But obviously
another electrode thus placed directly in the
stream must not be a plate—it must be per-
forated to permit the carriers to reach the
anode. A wire bent back and forth in form
of a grid should answer admirably. Fig. 8,
taken from the patent filed in January, 1907,
the so-called “Grid Audion” patent, illus-
trates the preferred form which the idea
promptly assumed.

In surveying the wide field of electric
communication today one cannot look back
at that little figure, of the first grid elec-
trode, without a sense of wonder at the
enormous changes which it has wrought. It
has made possible commercial trans-oceanic
radio telegraphy. It has realized tfans-
continental telephony : it has made recation
of wireless signals half-way around the
globe an everyday occurrence. The uncanny
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Rotentiai of grid with respect to negrtive eng of fiomen!
f:’g 9

Curve Showlitg the Expresslon of the Current
Going from Fllament to Plate.

accuracy of millions of shells from the
Allies’ guns, the clock-like precision of ad-
vancing barrages, would have been impossi-
ble save for the effectiveness of their trench
and airplane radio service, in which the grid
audio was the essential heart. Today this
little grid controls and modulates an ever-
increasing kilowattage of radio telephone
energy, which as early as 1915 conveyed the
spoken voice from Arlington to Honoluly,
and more recently from New Brunswick to
the transport George Washington, in the
harbor of Brest. It has already placed
twenty simultaneous telephone messages
upon a single pair of wires. A few ounces
of grid wire make possible the saving of
hundreds of tons of copper in long-distance
telephone conductors, It has given to the
physicist a tool for the exploration of un-
probed fields of research; and‘to the elec-
trical engineer a generator, without moving
parts, of alternating currents of any de-
sired frequency, from one to ten million
period per second-—a machine absolutely:
constant and rehable in its silent work.

Let us consider briefly the explanation of
all this radical advance, the theory of the
invisible mechanism wherehy this astonish-
ing control of powerful energies hy minute
impulses is effected. Lacking a very con-
crete conception of just what electrons are
and just how electric charges residing on a
grid can so effectively dam back the flood
of electrons expelled at enormous velocitics
from a hot cathode at the urge of high po-
tentials—our minds must be content with
pictures of characteristic curves and mathe-
matical formule, at best but crudely inter-
pretive.

The fundamental operating characteristic
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In This Instance We Have the Next Ar-
rangement Trled Following That of Fig. 6.

of the audion is that expressing the current
flowing from filament to plate in terms of
the potentials supplied to the grid. Fig. 9
expresses this relation graphically. Here we
see that a moderate negative potential (10
volts) applied to the grid completely cuts
oft the current between filament and plate.
As this negative grid charge is reduced to O
the plate current rapidly increases. As the
grid potential becomes positive this plate
current continues to increase up to a point
S, after which it rapidly approaches a satu-
ration value, above which the plate current
will not rise, regardless of how high is the
positive potential applied to the grid. This
curve was taken with a given fixt potential
difference applied between filament and
plate, and for a given filament temperature.
This sample characteristic was taken from
a “hard” audion, from which the gas has
been sufficiently well exhausted to show no
irregularity in its curve, due to ionization.
It will be observed that over the straight-
line portion of this curve, between points O
and S, when the grid potential varies a
small but equal amount on right and left of
zero, the amplitude of variation in the plate
current is directly dependent on the varia-
tion of the applied grid potential. In other
words, there will be over this range no dis-
tortion between the wave form of the in-
coming alternating potential impresst on
the grid and that of the current fluctuations
produced in the plate, or outpw¢, circuit. Ob-
viously, therefore, the straight-line portion
of the audion characteristic is the one to
utilize in an audion amplifier, or repeater,
whether for amplifying radio or voice-
frequency currents. Consequently we find
telephone engineers going to extreme
lengths 1o so design their audions and cir-
cuits, and to so regulate the potentials ap-
plied to.1he grid, as to operate entirely with-
m this straight-line characteristic. The re-
sult is a perfect reproduction of voice cur-
rents, but magnified to any extent desired by
the use of two or more suclh amplifiers con-
nected in cascade—{rom ten to twenty thou-
sand times or more.

But when the audion is used as a simple
detector of dampt radio signals, where it
is desired to obtain the maximum possible
integrated effect from a train of incoming
high-frequency waves upon the direct cur-
rent in the plate circuit, it is desirable to
operate at the lower, or upper, knee of this
characteristic curve, for the reason already
explained. Here we have taken advantage
of the asvmmetry of the curve, so that the
sum of the decreases in the plate current as
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This Arrangement, Taken a Patent
Flle of January., 1907, Illustrates the Pre
ferred Form of Element Arranpement.
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the grid potential decrease, greatly out-
values the sum of the increases in the plate
current, when the grid potentials increase.
This results in an integrated decrease in the
current through the telephone recciver,
which may represent much greater energy
than that of the incoming wave-train.' It
is thus that the audion can operate as a true
relay device, possessing a sensitiveness far
greater than that of the most perfect crystal
rectifier, or of any valve. Consideration of
the advantage of thus working on the asym-
metric portion of the audion curve would
lead us to expect an increase in sensitive-
ness as a detector of spark signals if this
asymmetry be fyrther emphasized by the in-
troduction of a small amount of gas into
the bulb, thus producing a very appreciable
amount of ilonization. Such has long been
known to be a fact—no high vacuum audion
today equals, as a radio detector, the “soft”
bulbs which were in very general use a few
years ago. The presence of such an amount
of gas is usually evidenced by a blue haze
seen around the anode when high potentials
(say from 60 to 100 volts) are applied
across plate and filament. Ionization phe-
nomena always introduce certain irregulari-
ties in the operation of the audion and kinks
or cusps in its characteristic curves-—even
where the gas pressure does not greatly ex-
ceed one-ten-thousandth of a millimneter of
mercury.

Qur knowledge of electrons is of com-
paratively recent date. In 1899 J. J. Thomp-
son showed that negative electricity is given
off from a heated carbon filament in the
form of electrons having a mass of 1/1800
that of a hydrogen atom. These electrons
may be considered as atoms of electricity.
Richardson, in 1903, first applied the elec-
tron theory of metallic conduction to emis-
sion from heated conductors. He assumed
that electrons are ordinarily held beound
within the metal by an electric force at the
surface, by a tension similar to the surface
tension of liquids. But if the velocity of an
electron be made sufficiently high, as by ap-
plied heat, it is able to overcome this sur-
face force and escape. The number of elec-
trons, therefore, which attain the necessary
critical velocity to escape will increase very
rapidly with the temperature. The laws are
similar to those governing the increase in
vapor tension of a liquid with increasing
temperature. Richardson thus concluded
that the electronic emission from an incan-
descent metal should increase according to
a similar equation:

-k
t=aVTeT
where i is the current per square centimetre
at temperature T, and % is a constant de-
pendent on the latent heat of evaporation of
the electrons. But actual investigations of
the Richardson law, notably by Dr. Lang-
muir, showed that as the heat of a cathode
filament was increased the thermionic cur-
rent increased first in accord with Richard-
son’s equation, but that beyond a certain
point further increase in temperature pro-
duced no further increase in thermionic
current.

A family of saturation curves, each one
corresponding to a certain applied fixt po-
tential between cathode and anode, results,
as shown in Fig. 10, where the first parts
of the several curves combine to form a
single curve following Richardson’s law.
These curves * show that the thermionic
current does not continue to increase as ex-

cted, because the space surrounding the

ot filament is capable of carrying only a
«certain current for a given potential differ-
ence. The explanation offered is that the

electrons surrounding the filament soon set
up a “space charge” which repels new elec-

1 Where a *C” hattery is employed for keeping
the grid always negative, the audion is operated on

the lower knee of its characteristic curve.
z Due to Dr. Langmuir.

trons escaping from the filament, causing
sonie to return 1o the filament.

From a study of the curve family of Fig.
10, Langmuir has evolved a formula intro-
ducing the factor of plate potential, in the
case of a filament coaxial with a cylindrical
anode. Here the current in amperes

, 6 Vs
1= 1465 X 10 .—

r
where r is the radius of the cylinder in cen-
timetres. But extremely minute amounts of
gas vitiate the correctness of this formula
by neutralizing more or less the space
charge.

Therefore for a power oscillator a cer-
tain definite amount of gas in the tube may
prove a distinct advantage. The filament,
if of tungsten, has a tending to absorb gas,
so that if a small amount only is left in the
tube on exhaustion the audion shows a ten-
dency to grow “harder” with use. A per-
fect vacuum is never attained; spectrum
analysis shows traces of residual gases al-
ways present, even in the “hardest” of tubes.
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in This Case We Have a_Family of Satura-

tion Curves Each One Corresponding to a

Certain Applled Fixt Potential Between Cath-
ode and Ancde.

1f powerful bombardment of anode plates is
long continued, gases will be thereby dnyen
out from the milal and the tube rapidly
become too soft to be of use—unless the
gases have first been thoroly exha.us'ted
from all metal parts within the oscillion,
by methods well known to the X-ray tube
art. Moreover, too much positive ionization
tendsto disintegrate the cathode filament.
With negligible ionization there appears to
be no disintegration of the filament by the
electronic discharge, and its life is as great
as tho no electronic current- flowed.

We have -just seen, then, how the space
charge surrounding a hot cathode can, in
the absence of sufficient ionization, produce
a saturated condition of the plate current.
This current, or number of electrons emit-
ted, is fixt by the cathode temperature for a
given applied voltage, while the velocity of
the electrons is dependent on this applied
voltage. These clectrons, escaping from
the cathode and producing the choking
space charge, can equally well charge up a
third electrode located in this space to a
considerable negative potential with respect
to the cathode. It will he seen, therefore,
how readily one can expect to control the
plate current by means of relatively small
potentials, positive or negative, applied to
this control clectrode, the grid. But the
presence of the grid between cathode and
anode so complicates the electric field dis-
tribution that a theoretical analysis of the
relation between the plate current and the
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plate voltage and the grid voltage (with
respect to the filament) is too complicated
to be of any practical use. Empirical for-
iula for predetermining the characteristics
of various types of audion have been
evolved, These, unlike the greater mass of
mathematical writings already flooding this
new art, are aclually proving of some real
help to the tube engineer.

| In a highly exhausted bulb the so-called
‘space charge” ordinarily acts to very
quickly liinit the thermionic current flowing
from the hot cathode to the cold anode, but
the present of positive ions partly neutral-
izes this space charge. Now 1f a small posi-
tive charge be applied to the grid the veloc-
ity of the electrons passing thru it is in-
creased, and consequently they produce more
ions by bombardment. Moreover, the num-
ber of electrons passing the grid is in-
creased, which in turn again increases the
ionization. If too much gas is present, per-
mitting too large a plate current to flow,
the relaying action of the audion disappears,
because the grid charges are then unable to
contro] the large ionic currents. This con-
dition is wusually evidenced by the visible
blue glow. In the region between these two
limits the audion may possess an extraor-
dinary sensitiveness, as is usnal with any
condition of instability.

In the early days when audions were ex-
hausted, like the ordinary incandescent
lamp, by oil pumps merely, it was ordinarily
impracticable to exhaust to such high vacuua
as to permit the use of more than 40 to 80
volts of B potential, without producing this
excessive ionization. However, in 1912,
when I first began to construct larger bulbs
for large amplification of telephonic cur-
rents, it became apparent that the higher
voltage necessary for producing the loud
amplifications desired required higher and
higher potentials, which obviously necessi-
tated higher vacuua, and better methods of
exhaustion. It was then for the first time
that I caused audion bulbs to be exhausted
by X-ray tube methods, enabling me to ap-
ply several hundred volts of plate potential.
So the perfecting of means for exhausting
the bulb kept pace with the growing re-
quirements for larger power to be handled.
There was at no time in the evolution of the
audion, from the original incandescent lamp
vacuum to those high exhausts now neces-
sary in the largest “power-tuhe,” or oscil-
lion, any definite demarkation in the degree
of vacuum needed or obtained. The lamp-
makers’ and glassblowers’ ski!ll kept pace
with the radio engineers’ requirements of
larger bulbs and greater amounts of energy
handled.

In the earlier types of audion detector a
stopping condenser in the grid lead was
usually, but not always, employed. There
were then sufficient ions in the bulb to or-
dinarily prevent the gradual accumulation
on the thus insulated grid of a large nega-
tive charge, which would very rapidly com-
pletely cut off the plate-filament current.
However, when heavy static discharges
struck the receiving antenna it was fre-
quently observed that the audion would be
“paralyzed” for several seconds thereafter.
We early learned how to discharge this
residual negative accumulation on the grid,
at first merely by putting the wetted fingers
across the grid and filament terminals. This
primitive “grid leak” was soon made in per-
manent form—for example, a wet string,
and later a high-resistance graphite pencil
mark. As the degree of vacuum of the
bulb was increased the necessity for this
grid leak hecame more urgent, and since
1913 it has been generally applied to all high
vacyum tubes, when stopping condensers are
used ; whether the bulb be a detector, ampli-
fier, or generator of alternating currents.

Part 1 of a paper read before the Section of
Physics and Chemistry and the Philadelphia Sec-
tion, American Institute of Electrical Engineers,
Januvary 15, 1920.

Part 2 of this intcresting historical Paper will bg
publisht in tihe November number of Raprto News.
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Loud-Talking Reproducer for Radio and
Telerhone Sighals

Full Working Details
the Latest Type

E instruinent described here-
with, when used in connection ﬁ_
with a two or three step audio |
amplifier, will reproduce radio '
signals or regular telephone
speech so that it can be heard all over
the room and, in fact, over a distance
of several hundred feet, providing it
is carefully built and properly oper-
ated.

The mechanical details of this ultra-
powerful /oud-talker are quite simple
and the parts required in building it
are relatively few in number. There-
fore, the clever radio and electrical
experimenter should find little diffi-
culty in building one of these instru-
ments. For one thing, after the pow-
erful electro-magnet has been built,
or else obtained from the usual junk
pile, as it would not have to be ex-
actly like the one here shown, either
in size or magnetic power, the builder
may save himself a lot of trouble by
using a good sized phonograph repro-
ducer, or perhaps a watch case tele-
phone receiver, or again, the diafram
end of a large sized Bell telephone re-
ceiver which holds the diafram, and
serves as a mounting and opening for
the sound amplifying: horn.

. For general experimental work, any
size diafram, of course, can be used;
but in the commercial type instrument
working on this principle the diafram
has a free or vibrating diameter of |
335 inches, and it is recommended |
that it be made to have a free diam-
eter between the supports of at least
3 inches for model shown here.

BUILDING THE ELECTRO-MAGNET

i
The <_1|rec'g current electro-magnet |
shown in Fig. 1 has been designed |

Fig. 1
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especially to operate on storage bat-
tery current; but it can be wound
with proportionately smaller wire, so
as to be operated on 110 volt direct
current where desired. The dimensions of
the winding bobbins or spools are given
in the drawing Fig. 1. The spool measures
six inches between the bobbin cheeks, and
the winding when finisht measures ap-
proximately 214 inches in diameter.

The core, as well as the pole-pieces and
the yoke, are made of the best grade pro-
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Construction of the Moving Dilafram Coll
and Method of Winding |t.

Complete Description of the COnstruciIonal Detalls of the
Electro Magnets and Manner of Winding Them. Pole

Pleces Are Also Described.

curable of soft wrought iron. It should be
as soft as possible, so as not to retain any
appreciable degree of residual magnetism.
The wrought iron magnet cores can be cut
from a piece of 9/16 inch diameter round
bar stock and should have their ends faced
off in the lathe, or else filed perfectly flat
and true. The length of the core is 61
inches; the lower ends of the bobbins are
provided with 3/16 inch fibre cheeks, meas-
uring 24 inches in diameter and tightly
fitted on the core; while the two upper ends
are to be provided with fibre cheeks 5/16
inches thick, about 214 inches in diameter.

Suitable holes should be drilled in the two
lower bobbin ends thru which to pass the
lead wires from the magnet windings. Be-
fore winding the spools the iron core should
be c:lrefully covered with about three layers
of thin otled linen or shellacked paper.
Paraffined paper is also good. It is always
the best policy in winding any type of
electro-magnet never to rely on an inside
lead comprised solely of a length of the
fine wire of which the magnet is wound,
and you will invariably find it the best
policy to employ a piece of small stranded
cable in every case, such as thin lamp cord.

The starting end of the winding can then
be soldered to this stranded lead mside the
spool end, and the joint covered with a
piece of tape or silk, Each of these spools
will require approxinately three pounds of
No. 20 single cotton covered copper magnet
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25 ohms, which gives
watts here consumed will be about 2214.

24 volts poterttial, or 1.88 amperes.
joint resistance of the two coils connected

That the Experimenter Can Build One of
for Radio or Telephone Reproducers

wire. The two spools should be wound
evenly in layers on a lathe if possible,
or clse a small winding rig can be fixt
up for the purpose. When the spools
have been wound full the outside layer
should be covered with a picce of
heavy cloth or string, shellacked and
glued in place to protect them,

The wrought iron yoke connecting
the bases of the magnetizing coils and
core is made of 1 inch by ¥ inch
stock, about 4 inches long; the yoke
is preferably drilled to accommodate
the two 14 inch No. 20 thread ma-
chine screws, for which the cores
have been tapt at both ends, and also
the yoke is drilled and tapt for the
same sized thread to accommodate
two similar size screws for the pur-
pose of mounting it rigidly on base.

The method of connecting up the
two _electro-magnet spools is shown
at Fig. 1A, both for series and also
for parallel connections, more about
which will be said later.

The wrought iron pole-pieces are
to be made according to the dimen-
sions given at Fig. |, and should have
slots drilled and filed in them with a
rat-tail file, so that when the complete
electro-magnet is assembled the two
pole-faces can be approached to with-
in 1/16 inch of cach other, or, in fact,
a little closer.

CURRENT CONSUMED BY
ELECTRO-MAGNET

The electro-magnet as described
was especially calculated for operat-
ing on battery potential such as stor-
age battery current. The resistance of
each spool or coil will be about 1214
ohins or 25 olmms for the two coils
when connected in series. If you have
24 volts available, say from dry or
storage batteries, or else from a
dynamo, then the current ‘will be E
divided by R, or 24 volts divided by
94 ampere. The

only 12 volts D. C. is available, then

the two coils may be connected in parallel

the current will then be twice that at
The

(Continued on page 253)
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Improved Vacuum Tube Circuits for Short
Wave Communication

A V. T. Transmitting and Receiving Circuit Suitably Adapted tor Amateur Work

By THOMAS BROWN
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Diagram of the improved Vacuum Tube Transmitting Circuits Described Here. There Are

Two Distinct Sets of Tubes. The First, which Conslsts of One Tube, Is That Shown to the

Extreme Left, While the Second, Which Consists of Two Tubes, is That Shown to the Ex-
treme Right. The First Is Used as an OscHllator and the Second as an Amplifier.

EDITOR'S NOTE: Here indeed are two
itnigue vacuum circuits, one of which ts de-
signed for amateur C, W. transmission,
while the other s suitable for reception.
Mr. Brown is to be complimented npon his
excellent contribution to amateur radio. In-
cidently it is suggested that our readers
"arefu?}y read and analyze what he has to
say concerning this most important of radio
subjects—that of continuous wave radio
telegraphy. Judging from present indica-
tions, this method of transmission is destined
to shortly take the place of both spark and
arc. Amatewrs would do well to confine
part of their attention to experimentation
along these lines,

O doubt mos{ experimenters who

have attempted to carry on con-

tinuwous wave telegraphy with

vacuum tube transmitters and the

heterodyne receiver at short wave-
lengths have found that it is extremely dif-
ficult to obtain really satisfactory com-
munication owing to variations in the tone
of the beat note. Movements of the op-
erator's body near the apparatus and sway-
ing of the antenna or lead-in in the wind
cause slight changes in the capacity of the
different circuits which are nevertheless
sufficient, at wavelengths less than 200
meters, to often cause the heat note to
change beyond the limit of audibility. Part
of the message is thus lost.

It is the purpose of the present article to
describe circuits which overcome the above
difficulty, Both the transmitting and re-
ceiving circuits are invelved. At the trans-
mitter it is desirable to so arrange the cir-
cuits that the antenna in nc way affects the
frequency of the system, The writer has
not seen any circuits published for amateur
use where this is done. All of the usual
circuits show the antenna as part of the
oscillatory system and any change in ca-
pacity of the antenna therefore causes a
change in the radiated frequency with loss
of beat note at the distant receiver. In ad-
dition to entirely removing the antenna
from the oscillatory circuits it is also im-
portant to properly shield those circuits so
that the effective values of their eclements
determining the frequency shall not be
altered by changing the location of the set
or by movements of the operator or other
persons in its neighborhood. At the receiv-
er the swaying of the antenna or lead-in

does not usually affect the beat note be-
cause of the extremely loose coupling com-
monly and properly employed for sustained
wave reception and the ensuing independ-
ence of antenna from the tuned osciliating
secondary circuit. The latter must, however,
be properly arranged and adequately shield-
ed to immunize it from stray capacity ef-
fects which will cause changes in tuning.

TRANSMITPTER.

The transmitter to be described is shown
in Fig. 1. It will be seen that there are two
distinct sets of tubes, (1) used as an
oscillator, and (2) used as an amplifier. In
the figure the oscillator is shown as com-
prising a single tube while two tubes 1n
parallel are used in the amplifier. This dis-
position and number of tubes is by no
means necessary, however. The arrange-
ment in any given case will depend upon the
power it is desired to develop. One tube
may be used as an oscillator and one as
amplifier or several may be used in parallel
as amplifiers and will multiply the output
accordingly. It will be evident from the
diagram that the functions of the oscillat-
ing tube (1) are first, to generate oscilla-
tions whose frequency to all intents and
purposes is fixed by the values of induct-
ance V; and capacities C; and C,;, and sec-
ond, to excite the grid or input circuit of
the amplifier tubes (2) with radio oscilla-
tions of this fixed frequency. A certain
amount of oscillatory power is absorbed in
the grid circuit of the amplifier and this of
course increases with the number of am-
plifier tubes. With the tyre of transmitting
tube usually supplied to the amateur it will
be found that not more than four amplifier
tubes can be effectively driven by one os-
cillator tube.

No attempt will here be made to give
exact data for the construction of the
various circuit elements because these will
depend upon the number of tubes used and
upon the antenna and range of wavelengths
to be covered. It is, however, desired to
present such theory regarding the operation
of the several circuits as to enable anyone
at all familiar with vacuum tube apparatus
to design the various constituent elements.

Referring to Fig. 1, the oscillator circuit
(1) is of the usual capacity coupled type.
C: should be about twice as large as G,
and for wavelengths in the neighborhood
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of 150 meters these condensers may con-
veniently have capacities of 1500 and 700
micro-microfarads respectively. The grid
leak resistance Ry may be of the order of
10,000 ohms and blocking condenser Cs
2000 m.m.f. as usual. The input or grid-
filament circuit of the amplifier is con-
nected across the plate condenser C; of the
oscillating circuit, the oscillating voltage
developed across this condenser serving to
drive the amplifier. Cendenser C, prevents
the high (d.c.) positive voltage supply to
the plate of the oscillator tube from get-
ting to the grid of the amplifier, and with
the leak resistance R. gives the amplifier
the proper negative grid bias. One of the
functions of C.i is obviously to act as a
coupling medium between the oscillator and
amplifier. If it is made very small its im-
pedance will be high and the oscillating
voltage impressed on the amplifier will be
small. More powerful excitation is ob-
tained as C. is increased. For two ampli-
fier tubes of the usual amateur type and
wavelengths of the order of 150 meters C,
may conveniently have a capacity of 2000
m.m R: may be in the neighborhood of
5000 ohms. The choke L, may be con-
veniently used to prevent the passage of
radio frequency currents through Ra

THE RADIO FREQUENCY OQUTPUT
TRANSFORMER.

The output of the amplifier is passed to
the antenna through transformer T. The
design of this transformer is very impor-
tant and differs materially from that of the
usual radio oscillation transformer. This
transformer is closely coupled, that is, its
primary and secondary windings are so
disposed relative to one another as to re-
duce magnetic leakage to a minimum. It
has even been found desirable under certain
conditions in circuits of this type to make
this transformer of the closed iron core

pe.

When this transformer is properly de-
signed the operation of the circuits is as
follows. The wavelength which it is de-
sired to radiate is set by means of vario-
meter V;, the oscillating circuit Vi, G, C:
having been previously calibrated. ‘The
antenna variometer V. is then adjusted until
the antenna current is maximum. Before
tuning the antenna, the plate current supply
to the amplifier tubes will be very small if
transformer T has been properly built. If
the transformer has not been correctly de-
signed the plate current with the antenna
detuned may be very large and endanger
the tubes. When the antenna is tuned to
the frequency of the master oscillator (1)
the tube plate current should increase to its
maximum value.

The load on the amplifier tubes is the an-
tenna, introduced into the output or plate
circuit of these tubes thru the trans-
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Fig. 2
Approved Conatruction Layout for the Radio
Frequency Qutput Transformer.
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former T. When the antenna is tuned it acts
like a resistance and the load on the tubes
is therefore resistive only. When the an-
tenna is detuned it acts virtually as though
opened and the load on the tubes is only the
inductance of the transformer oprimary.
This primary inductance disappear$ when
the antenna is tuned and current flows
therein, for then the antenna current at
every instant flows in_such a direction and
with such amplitude that the magnetic field
produced by it in the transformer exactly
opposes the magnetic field produced by the
primary current.

In order to protect the tubes from ex-
cessive plate current when the antenna is
detuned, it is necessary to design the pri-
mary winding of the transformer with suf-
ficient inductance to choke down the cur-
rent. As explained, this inductance is neu-
tralized when the antenna is brought in tune
and the load then becomes practically pure
resistance. When two or three amplifier
tubes are used at 150 meters or thereabouts
an inductance of the order of a millihenry
will be found sufficient to hold the plate
current to safe values provided care is ex-
ercised in the winding so as to reduce its
self capacity to a minimum.

As is well known, maximum output is ob-
tained from any electrical generator when
the impedance of the load it supplies is
made equal to its own internal impedance.
In the present case our genecrator is the
vacuum tube amplifier with internal impe-
dance equal to the resistance between plate
and filament. This may be of the order of
5,000 ohms for a single tube and therefore
one-half of this value for two tubes in paral-
lel, one-third for three tubes, etc. For maxi-
mum output the load must be made equal to
this. Obviously a transformer having a one
to one turn ratio would not be suitable be-
cause an antenna never has a resistance of
the order of thousands of ohms. A more
likely value for the antenna resistance
wouz:l be 20 ohms and a one to one ratio
transformer for such an antenna would only
introduce a load of 20 ohms into the plate
circuit of the vacuum tubes. By changing
the ratic of primary to secondary turns,
however, the effective resistance on the pri-
mary side can be made anything desired. It
can easily be shown that if R. is the load
resistance on the secondary of a closely
coupled transformer and N; and N. the
number of primary and secondary turns re-
spectively, the effective resistance on the
primary side is

N.y?
Ra =(—) Ra
N

Thus, if our antenna resistance is 20 ohms
and the combined internal tubc resistance
2,000 ohms, we choose the ratio of primary
to secondary turns in accordance with the
above formula so that the 20-olin- antenna
load shall be introduced into the trans-
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In other words, the primary winding
should have ten times as many turns as the

secondary in this case in order to get maxi-
mum output,

If the set is apt to be used on any one of
several antennas where the resistances will
.be different in each case or over a very wide
range of wavelengths, in which case the
antenna rtesistance may vary considerably,
the secondary winding of T should be pro-
vided with taps brought out to a switch. By
means of this switch the turn ratio Ni/N-:
of the transformer can then be changed so
as to match up the antenna and tube resis-
tances for any given set of conditions and
thus always get maximum output.

An approved construction for the trans-
former T is shown in Fig. 2,

In Fig. 1 it will be seen that the high
voltage d. c. is supplied to the plates of
oscillator and amplifier tubes thru choke
coils LiL.. These coils prevent the radio
frequency currents passing into the battery
circuits. Condenser G is a radio frequency
by-pass for the high voltage supply.

Iig. 3 shows the characteristic variation
of power output intoc an antenna with
change in the turn ratio of the transformer.
This curve was taken for an internal tube
resistance of 3,000 ohms and an antenna re-
sistance of 10 ohms. It will be seen that
maximum antenna power is obtained when

; 1
; = i
: = . i i i 1
E = E
| = = 7 ¢ §
| L <
5 e 11
f iy Ly ,
| " __AJ 3

Fig -4

Improved Hook-Up In Redelving Clrcults Sultable for Short Wave Work. This Arrangement
ts Moant for Setf-Heterodyne Reception In Connection with an Audlo Frequency Amplifier.
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N,
17.3, making the introduced load re-
s;is.tanceaequal to the tube resistance.
1
N— Re == (17.3)* X 10 = 3,000 ohms.

RECEIVER.

_Fig. 4 shows improvements in receiving
circuits for short wave working. The ar-
rangement shown is for self-acterodyne re-
ception with an audio frequency amplifier.
If the amplifier is not used the telephone
receivers are of course to be connected in
the circuit in place of transformer T. The
primary and sccondary tuning condensers
are covered with metal cases which should
be grounded to the movable plates of the
condensers. This effectually shields the con-
densers from the effects of the operator’s
hands and body.

The unit CeLeLe, CeLiLe:, is a filter circuit.
This circuit entirely isolates the radio fre-
quency system from effects impressed at
binding posts 1 and 2. In ordinary cir-
cuits this filter is not used and as a result
it is a common experience to have a change
in heat note caused by touching the metal
part of the head telephones, or by removing
these from the head, or rearranging the
plate battery, or connecting in an amplifier,
etc., etc. The use of this filter prevents all
such effects, and to those who have never
employed the arrangement the enormously
increased steadines of note in beat receiving
will be a welcome surprise. Ior wave-
lengths from 75 to 200 meters the proper
values for the capacities and inductances in
this filter are as follows:

Ce = 1,000 m.n f,
L¢ = 0.05 m.h.

The dotted line in Fig. 2 shows the out-
line of the set box containing the radio cir-
cuits.

SUMMARY AND DISCUSSION.

Improvements in transmitting and receiv-
ing circuits for amateur use at short wave-
lengths have been described. The chief ad-
vantages of the use of these circuits are
case of operation and stability of beat note.
This is secured in the transmitter chiefly by
means of a new type circuit in which the
anteuna is entirely removed from the os-
cillating circuit, the oscillation frequency
therefore being independent of changes in
the antenna constants. At the receiving end
improved beat note stability is obtained by
the proper use of shiclded condensers and
of a special shielding filter circuit.

In the usual types of vacuum tube trans-
mitting circuits the antenng system 1s made
part of the oscillating circuit. The capacity
of the antenna determines the frequency of
oscillation or wavelength of the set. The
performance of the circuits is also very ma-
terially affected by the resistance of the an-
tenna, since this is directly in the oscillating

(Continved on page 251)
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(mportant!—The Ground Switch

By EDWIN D. STRICKLAND
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Complete Layout with Proper Dimenslons of Metal and Wood Parts and Size of Screws of a
Good Ground Switch.

URING the hot summer months at-
tention should be called to the Ground
or Lightning switch of a radio installation.
In order properly to protect the instruments
and building on which the switch is placed
from the enormously high voltage and cur-
rent present when dealing with hightning, its
construction must be heavy enough to
safely carry said lightning; and its insulat-
g qualities must be sufficient to hold the
high voltage. Furthermore, if the insulation
is poor, the efficiency is reduced; for a cer-
tain amount of energy, which would other-
wise actuate the receiver, is dissipated,
thru the faulty insulation, before reach-
ing the instruments.
The Ground switch described here was

constructed for approximately one dollar
and a half. Its construction combines su-
perior insulation, mechanical strength and
ruggedness, heavy current carrying capa-
city, neat appearance, and comparatively low
cost. A short description should enable the
average amateur to readily construct this
switch.

The base is 16”"x3"x1%” in dimensions.
Two 34" holes are bored 1” deep in the
middle and near each end to admit the 4”
porcelain tubes. The porcelain tubes should
fit quite snugly into these holes. The an-
chor strips near the top of the porcelain
tubes are 3”"x1"x34”. The copper bars that
carry the switch jaws and binding screws
are 4”x1”x%".

Assemble the three groups of tubes, an-
chor strips, bars, and jaws by inserting two
porcelain tubes thru 54" holes in the anchor
strips; the jaws are held in place by 14"
screws that pass thru the anchor strips and
binding screw bars with a nut screwed on
the upper end in the bottom of the jaws,

Note that two 10/32 screws are used for
each connection. This greatly simplifies
connecting, as, when stranded wire is used,
half the strands may be secured by one
screw, while the other half is fastened to
the screw remaining.

In order to keep the bars from turning,
T4"x14” washers, wooden or otherwise, are
secured to the underside by 6/32 screws,
threaded in holes that should be in align-
ment with those of the tubes.

The switch lever is copper, 934"x1"x%4".
The handle is made from a round stick, 4"
long by 17 in diameter, flattened on one end
and slotted for 1” to admit the lever. It is
secured by two 6/32 screws and nuts and re-
inforced with wire. The tubes are glued
in _the holes in the base, which should fit
quite tightly with strong glue after the as-
sembling of each group.

100 ampere switch jaws, procelain tubes,
copper strips, and 18 screws are all that it
is necessary to purchase, The base handle
and anchor strips are of pine wood and are
enameled black.

The assembly of the various items may
be gleaned from the drawing. Of course, the
positions of the connection screws and
other constructional details may be altered
to suit individual conditions; but if the gen-
eral points of construction are followed, the
amateur will have an addition to his station
that should adequately protect him from
lightning as well as maintain the efficiency
of the station to the maximum. Every up-
to-date amateur should be satisfied with
nothing less.

Editor's Note: Mr. Strickland sent us a
photograph of the switch described above
but unfortunately it was too small to repro-
duce here. It was however, clear enough
for us to see that the finisht instrument
pre;ented o good appearance and was well
maae.

A Finish for Your Cabinet

[f the following instructions are followed
closely when you finish your cabinet set it
will look like a manufactured cabinet, just
as would a fine piece of furniture. It will
give you a hand-rubbed piano finish.

After you have constructed your cabinet,
whether it be out of oak wood for an oak
finish or out of birch or mahogany for a
mahogany finish, scrape the surfaces with a
steel scraper, or a piece of glass. Then
sandpaper with a No. 1 or No. 2 sandpaper
and finally sandpaper with a No. 0 or No.
00 sandpaper.

When you get your cabinet perfectly
smooth give it one coat of any good pene-

By ). B. LONDON

trating wood stain (do not use varnish
stain)}, employing the color you desire. Do
not put the second coat on until the first
coat is perfectly dry. Rub over cabinet very
lightly with steel wool between coats. Put
as many coats as is needed to give a light
or dark color as desired. After the final
coat of stain has“dried thoroly give the cab-
inet a VERY THIN coat of orange or white
shellac. When the shellac is dry again take
a piece of steel wool and rub over the cab-
inet very LIGHTLY (being careful not to
press too hard—thus cutting into the stain),
just hard enough to take off part of gloss.

Now procure a good furniture varnish
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and give the cabinet one coat, being careful
not to let the varnish accumulate too thickly
in any one place, which can be accomplished
by brushing lengthwise first, then crosswise
and back to lengthwise. You should use a
camel’s hair brush for varnishing but any
other soft brush will do. After varnishing
the cabinet put it in a closet or any other
dust-proof place. Each coat of varnish
should set in twenty-four to thirty-six hours
if it is not disturbed. ‘After the first coat is
set rub very lightly with steel wool and
apply the second and third coats, following
the same directions given for the first coat.
(Continued on page 250)


www.americanradiohistory.com

Switches for Radio Sets

AVING noted a nummber of radio
sets employing various forms of
switches mounted on the outside of
the cabinet the following para-
graphs were prepared to describe
several forms of switches, easy of construc-

7

&wss o
AL
1 4
Grtacrs

Fig.1

Slmple Form of a Double-Pole, Double-
Throw Switch Controlied by Rotary Knob.

tton, that can be mounted inside the cabinet.

In Fig. 1 is shown an exceedingly simple
form of a double-pole, double-throw,
switch control by a rotary knob. This
switch has But two positions, having no of
point. No dimensions are given for the
reason that the design permits of wide
variation without affecting the result. The
switch consists of two brass strips arranged
to move between stationary contacts. The
fixt contacts are mounted on “L” shaped
strips of brass fastened to the block by
wood screws or bolts as desired. A rec-
tangular block of insulating material
mounted on a shaft serves to spread the
strips when turned thru an angle of 90°

us moving the brass strips to the other
pair of contacts.

The action is smooth, the switch retain-
ing either position, despite excessive vibra-
tion. The use of silver or platinum points
as illustrated will decrease the resistance
of the contacts. The mode of connecting
this switch is very evident but in adapting
for any purpose it should be noted that one
or the other set of contacts are always
closed and hence it is unsuitable for certain
purposes. This form of construction is
limited to the two pole type.

Where a double-pole, double-throw
switch having an of point is required the
form of construction shown in Fig. 2 can
be employed. Here we have two brass
strips that play bctween fixt contacts. The

By THOMAS W. BENSON

strips rest in the slot in the cam when in the
off position but can be thrown to one side
or the other hy rotating the cam.

The side view shows how the switch is
attached to the panel, it requiring but two
holes, one to pass the knob spindle and the
other to take a short bolt passing thru the
metal strip attached to the insulating block.
It will be evident that this switch can be
extended to four, six or even eight poles
without difficulty. When a greater number
of circuits are controlled it is advisable 1o

Thlis Switch
Medlfication of

F/"g..!
This Hlustrates a Double-Pole, Double-
Throw Switch Where (t Is Necessary to
Ciose All Contacts In the "OH' Poslition.

add another strip to support the free end of
the cam shaft. In the two-pole type this
extra strip is not required. Platinum points
can also be used to improve the contact.
For some purposes a double-pole, double-

throw switeh in which all contacts are
closed in the off position is necessary. A
form of switch that will accomplish fhis is
shown in Fig. 3. In this case the center
stud is stationary, two sets of hrass strips,
the contacts on which are normally in con-
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In This Case Two Brass Strips Play Between
Fixt Contacts.

tact with the studs, are raised by rotating
the cam. The construction is similar to
that shown in Fig. 2, and more contacts may
be added if desired; an end support for the
cam will also be required with this switch,

By a slight change in construction the
last switch described can also he made with
an off point where all contacts are open.
This modification is shown in Fig. 4, where
it will be seen that the contacts are open
when the ends of the brass strips rest on the
rounded sides of the’cam. Howecver, when
the cam is rotated the strips will fall into
the low spot and allow contact to be made.

The capacitive effect of these switches
can be reduced somewhat by employing
spring wire in place of strips. Certain
changes in design will be necessary under
this condition, chicfly the use of grooves in
the cams to prevent side motion of the
wires and the use of “V” shaped stationary
contacts to receive the wires. It is well to
bear in mind that the dielectric losses in
bakelite are rather high. For this reason
parts carrying radio frequency currents of
opposite polarity or of appreciable phase
displacement, should be mounted as far
apart as possible in this material.

The arrangement of stops on the front
of the panel is left to the constructor. The
use of these switches will result in a panel
that can easily be wiped clean, a necessity
where high efficiency is desired.

Change-Over Switch for Receiving Cabinets

. This change-over switch is very simple
in design, easy 10 make and looks very neat
when mounted upon a receiving cabinet.

No dnmensxops are given as the space in
the cabinet will govern the size of the
switch in most cases.

When the switch is on primary position
the detector circuit is connected directly to
the primary thus making the primary a
single slide tuning coil, which is often a
very effective and useful method of tuning.
When on secondary position, the circuit is
loose coupled as most receiving circuits are.

Amateurs will find that this switch is very
useful for tuning in stations of unknown
wavelengths as the primary switch can be
set to its correct wavelength without hav-
ing to explore with both primary and
secondary on every wavelength before the
desired station comes in loudest.

A rod of brass R constitutes the axle by
which the switch is manipulated. A piece
of hard rubber or fiber H is drilled to take

Here s a Well-Deslgned Change-Over Switch
Sultable for the Panel of a Recelving Cabinet.
The Sketch to the Left Shows the Manner In
Which the Switch Wil Look When Arranged

In Back of the Panel, While the Sketch to
the Right Shows a Side View of Both Front
and Back Parts.
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the contact points (CP) as shown. Twe
discs of fiber (DD) are drilled to fit over
the rod R. On these discs are fixt the
contact springs which are made from thin
sheet brass. The free ends of the springs
should be bent over so that they bear upon
the contact points with slight pressure to
insure a perfect connection.

Collars with set screws (C1 €2 C3)
should be set on the rod to keep everything
in place.

The front eof the cabinet can be marked
off as shown and a pointer should be at-
tached to the knob K as shown.

From the present position of the switch
blades it is easy to see that the detector and
telephone circuit is connected for single
coil tuning, while if the switeh is moved
to the secondary position, the circuit be-
comes a regular loose coupled one. The
device is indeed a simple and effective one.

Contributed by RAYMOND LISTER.
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The

HE steamship Orion strove to make

hadway toward Panama, thro the

furious storm, raging continuously

since nightfall, The enormous

freighter, encumbered as she was,
pitched and groaned heavily. The wind
whistled and raced with inexorable violence
thru the taut, stranded wires of the ves-
sel’s antenna.

The utter blackness which enveloped the
ship portended the imminent peril of
the turbulent sea. The massive bulk upon
the ocean’s infuriated waters, was as a child
clutched in the jaws of a huge ammal bent
on destruction.

The distant droning of the engines served
as a scdative to Ralph Goodwin, radio oper-
ator aboard the Orion. He was quite serene
and listened intently to the detonations of
the storm. .

Although it was his period
of off-watch, sleep was im-
possible in such weather and
besides Goodwin had the
receivers clamped to his
ears. The intermittent sig-
nals from afar were gener-
ally feeble: “San Diego” he
declared resentfully, “what’s
the matter with a few
ships?”

Charles Goodwin, his
Lirother, smiled complacently.

“My dear bey,” he
grinned, “would you value
my position as purser?”

“Purser!” ejaculated the
wireless man, “I wouldn't
trade you for a fortune. No
my sweet brother I'd as
soon be a sailer.”

At the mention of the
word “sailor” Charles Good-
win _expressed animosity.

“Saijlor! the exasperated
man cried. “Do you know,
Ralph, what one of those
conternptible scoundrels accomplished ?”

Surprised, the brother answered: “No,
you mean to tell me one of those insignifi-
cant individuals can anger you?”

The ringing of the ship’s bell sounded the
hour.

Charles Goodwin quickly arose.

“There goes the bell for me—tell you
about it some other time, a purser has duties
that must be attended to, you know.”

Goodwin gave little attention to his broth-
er departing. The insistent transmitting of
the powerful /San Diego station was monot-
onous. Goodwin copied, but soon observed
that it was government code, and desisted
muttering in an incoherent manner.

A heavy and abrupt step sounded outside
of the radio shack. Goodwin turned and
recognized the habit and figure of the cap-
tain in the doorway.

“Are you in communication with San
Diego?” asked the skipper, his voice tremu-
lous, yet austere.

“Certainly,” answered Goodwin expect-
antly, “we are only two hundred miles
south.”

“Take this message and send it immedi-
ately: ‘To Mrs. Mary Smith, 18 State St.,
San Diego, Cal. Son washed overboard
during storm. Will send letter explaining
manner of death. Lobb, Commander.”

After repeating the message the captain
hurried from the radio room.

With the closing of the door, the dyname
began to purr, its volume rising to a windy

During the

Radio Man’s Code

A Story of the Sea
By ERALD A. SCHIVO

roar. Then there was a clicking of switches
and the abrupt crackle and detonation of the
spark penetrated to the commander, some-
how thrilling him with its monotonous and
insistent sharp piercing tone.

Three times éioodwin called the station
at San Diego. Then the Orion’s call fol-
lowed, endlessly repeating its cry thru
night-bound leagues of violent atmospherics
and loneliness.

Fifteen minutes past: Goodwin suc-
cessfully transmitted the message, thank-
ful for the brief intermission of action.

The tumult raged relentlessly: it was
not extraordinary that a man had been
washed overboard into a whirling sea. He
sympathized with the mother who would
receive the disastrous news. “Washed
overboard” he had transmitted. What did

Fury of the Storm a Sallor Had Been Shoved Overboard.

the captain mean by that short'sentence?
Indubitably there must be something more;
the commander, he was convinced had with-
held something.

Goodwin extracted a cigarette from a
fresh package. Abstractedly he lighted it
and soon discharged a whirl of smoke to-
ward the ceiling. He then contemplated
over the message of the skipper.

Synchronous with a buzzing in his re-
ceivers, a thunderous blast of wind caused
the vessel to tremhle from bow to stern, the
trembling continuing for some moments.
The operator was annoyed because 9f his
inability to decipher the incoming signals.
The low tone, he was certain, belonged to
a ship station.

An unexpected calm awakened him from
a short reverie. He tuned frantically to a
three hundred meter wave length. Im-
mediately the incoming signals were much
louder.

“They are calling the Orion!” he mur-
mured; waiting impatiently for the un-
known call. Then after a moment: “The
Hartford! What can he wish?

Goodwin slammed the dynamo switch
shut: he faced the apparatus eagerly. Soon
the rotary gap settled into a resounding
roar as he threw another switch and
pressed the key. A little later his deft mani-
putation of tﬁe key was filling the little
room with a deafening clamour. He called
the Hartford signing the call of the Orion.
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“Go ahead,” he instructed the Hariford
operator.

He then stopt the whirling machine and
turned to the receiving instruments. His
trained fingers first adjusted the sensitive
apparatus for any flaw in wavelength.

Goodwin copied the Hartford message
with flushed face: To Commander, Orion,
Harry Smith picked up by this vessel while
clinging to drift log. Requests arrest of
Charles Goodwin for attempted murder.
Declares shoved overboard. Johnson, Com-
mander, S.S. Hartford.”

Goodwin transmitted his O.K. and com-
munication between the two steamers
ceased.

Charles, his brother, attempted murder!
Absurd! What possible motive could he

have?

The written radiogram
literally burned the fingers
of the young operator. He
must take the message to
the captain. His brother
would be arrested, per-
haps subjected to irons; cer-
tainly imprisonment for the
remainder of the voyage if
not the former.

It was incredulous: his
brother was incapable of
committing such an act.
There was positively no
motive.

Perspiration began to cov-
er Goodwin’s entire body.
He remembered the conver-
sation with his brother prior
to the captain’s appearance.
He admitted being quite
angry with one of the sail-
ors. Was attempted murder
the result?

He stared at the message
in his hand. It was incon-
ceivable.  His duty told
) him to deliver the radio-
gram; tmmediately brotherly affection told
him to withhold the message and warn his
brother,

What was he to do? An alternative pre-
sented itself that of warning his brother and
thus give him a chance to skip at the next
port and say he never received the message.
But before a notary public he had sworn
the ecath of secrecy. Revealing to his
brother the portending danger necessitated
the breaking of the vow. ...

Goodwin remained motionless, his hand
retaining its grasp on the inevitable mes-
sage. Conflicting emotions carried his con-
victions first one way and then the other.
The matter was incontestable. He was a
radio operator. It was the code of the
radio man to remain faithful to his position
no matter what the circumstances,

Despite the storm, he prepared to take
the message to the captain. The opening of
the door brought him face to face with
the wrathful and scnorous storm. He was
certain to find the skipper on the bridge.
Gradually he struggled toward it. He could
now faintly hear the stentorian voice of the
second officer. It was not the commander
who was then on the bridge.

Thru the turbulent night, ¢lamorous with
the agitation of the tumult, Goodwin la-
bored, striving to reach the captain’s cabin.
After winding thru narrow passages he
eventually arrived.

His dull knocking was almost immedi-

(Continued on page 240)
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Wireless Fakes and Fakers

Some Experiments Demonstrating the Credulity of Laymen and Radio Mgn Alike in the
Old Days of Induction Coils, Spark Gaps and Eleetrolyfic Detectors

“The Manager Arrived,

Hong Kong, China, and the buszer in the
house wext door may sound exactly alike in
the telephones of a receiving set. To the
laysman there is absolutely no difference in
the buzces; and to the professional radio
man there is only a difference in that one
can be translated” into words and sentences
and messages, while the other is meaning-
less. But supposing that buzzer is connected
i ctrcut with a telegraph key, and said key
is manipulated by a skilled” operator bent
upon deception. Then, in nine cases out of
ten, the average professional radio man may
be deceived if the joke is handled with the
requisite skill and good fudgment.

And so we must adwmit that vadio is a
fertile field for the practical joker and faker
alike.  Looking back thru the relatively
brief span of radio communication, we can
recall many an amusing cqse of radio fak-
g wwnocent enough in some cases, to be
$ure, but bent on raising large sums of
money from unsuspecting investors om the
other, At any rate, these incidents may make
good reading for the newcomer as weil as
the old hand in amateur radio, so here goes
with a choice collection gathered during my
career of several years in yadio manufaciur-
ing and operating:

T was back in the days of open-core

transformers, TIn the stockroom of the

company for which the writer worked

were a large number of these trans-
formers made after the pattern of the
Rbhumkorff coil. At that time the Mar-
coni magmnetic detector appeared to be about
‘the one hest bet in the line of detectors, and
one could not resist the temptation of striving
to emulate or even surpass Marconi's simple
apparatus. So one day found the writer
busily engaged in trying to make a magnetic
detector from 1 124 -kilowatt open-core
transformerf a pair of telephones was con-
nected with the secondary, while the primary
winding was placed in an aerial circuit.
The aerial consisted of four wires ahout
fifty feet long, with a long lead-in some 75
feet tong passing down thruy a chimney an
the way from the roof to the ground floor
of the six-story building. ’

b ;inmror'na Editar Scientific American.

Listened and Became Convinced.'

By AUSTIN C. LESCARBOURA*

This experiment
proved successful
from the start. No
sooner were the
connections made
when signals were
plainly heard in
the telephone re-
ceivers. These sig-
nals proved to have
a preponderance of
dashes, and were
scent out, so it
seemed, by a skilled
and methodical op-
erator. In those
days the Morse
code was in gen-
eral use, and these
slow and some-
what awkward sig-
nals were certainly
out of the ordinary.,
But try as we
would, neither my
co-worker nor my-
selfl could read
these signals. They
were certainly not
in Morse or in Continental code. What
could they be?

Mars! That came info our minds: for
then, as now, someone was ahways hearing
mysterious signals that must surely originate
in our neighboring planet. The signals con-
tinued hour after hour, with occasionally
a bhrief let-up of only a few minutes. Not
wishing to lose this great opportuhity of
being the first to receive Martian signals,
we ‘phoned to the manager to come over
immediately and verify our “startling” dis-
covery.

The manager arrived, listened and be-
came con-
vinced. Here
we were
with an
open - core
transformer,
a pair of
telephone re-
ceivers and
a small an-
tenna receiv-
ing signals
from some
unknown
source, most
likely Mars!
Fame ap-
peared to be
just around
the corner.
We were
about ready
t0 announce
the matter
to ‘the pub-
lic, when we
were rudely
brought to
our senses in
the follow-

ing wise: "Our Wizard Frlend

A daylater Was Amazed. He
a lineman in Had Never Heard of
the emplo Anything Like This
of a stoc Set Before.”

quotation
ticker agency
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happened to be working on the reof. We
asked him what he was doing, and he in-
formed us that he was running an additional
pair of wires down the chimney. There
were already several wires down that chim-
ney, being used for stock ticker service in
our building. In fact, he suggested that we
might possibly be troubled with induction
from these wires, and that our lead-in
would perhaps he better if it ran along the
outside of the building.

Troubled with induction! In truth, that
was the very thing which we had mistaken
for Martian signals. Here, at last, was the
explanation of those mysterious dashes sent
with such mathematical precision.

Well, that same lead-in served on many
an occasion for a little practical joke.
Those were the days of crude detectors and
receiving sets, and a recciving range of one
hundred miles was something not to be
scoffed at. So one day we were listening
to a visitor who told us he had invented
about everything worth inventing in the
radio line. He had invented a wonderfully
sensitive detector; an interference pre-
venter: a buzzer transmitter that worked
like a charm for miles, and what not.

Not to be outdone by this would-bhe radio
wizard, whose achievements were mostlv of
a nebulous character, we decided to do a
little wizardry of our own. We invited this
second Marconi to call on the following
day, when we would take great pleacure in
showing him our super-sensitive, extra-long
range receiving set—something which was
to be kept absolutely secret for fear some
foreizn government or company might learn
its details and appropriate the fundamental
ideas involved.

A plain box, containing a simple galena
detector and connected with a pair of tele-

(Continned on page 234)
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Electrical Oscillation Generator.
(No. 1,294,326, issued to Joscph
Bethenod.)

This mvention relates to a new
arrangement enabling the power
and the stability of generators of
the preceding type to be increased.
The diagram gives by way of ex-
ample an arrangement enabling the
invention to be put into practise.

4]|||}-s-|||
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The generator is represented by
the vacuumized hulb or receptacle
containing a filament heated by a
source of currcnt and an anode
which may consist either of a plate
(coated, if desired with alkaline
oxides) or of a mass of mercury
or of amalgam.

Between the anode and the cath-
ode is applied the potential differ-
ence of a suitable source branched
in series with an inductance.

Finally, across the terminals of
the clectrodes the oscillating circuit
is shunted.

Up to this point we find the ordi-
nary connection of the singing arc.

A supplementary electrode is
added to the generator, which may
consist of a metallic grid, and this
electrode is connecteg to the fila-
ment by means of a circuit com-
prising an inductance coupled with
the inductance of the feed circuit.

In the diagram it has been as-
sumed that tgirs coupling is due to
a mutual induction hetween the
windings, but of course this coup-
ling could be effected in any other
known manner.

Exﬂ)erlcnce proves that by virtue
of the presence of the c¢lectrode
and of the circuit coupled indue-
tively with the feed circuit a sub-
stantial reinforcement of the oscil-
lations produced in the oscillating
circuits is obtained.

Wireless Transmission of Speech.
(No. 1,341,232, Issued to Carl C.

Hanson.)
AT
M
>z & o
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This invention relates to the
transmission of articulate speech
thru natural media, without con-
necting wires or other conducting
members between the transmitting
and receiving stations. It differs
radically from the well known radio
systems in that it employs only
waves at audio, or voice-frequency,
rather than waves of radio fre-
quency. This distinction betwern
audio or vou:e-frcquem:ly and radio
frequency is now well recognized

b radio engincers, and others
sl{illed in_the clectne arts and is
clearly pointed out in the specifica-
tion forming part of my prior
United States Patent No. 1,315,197,
dated September 2d, 1919.

Said prior patent describes and
claims certain improvements in a
wireless audio frequency receiving
station, in which the essential ele-
ment 1s a vacuuw tube relay for
amplifying the audio frequency en-
ergy. Tru's invention has made
piractical the Edison and Dolbear
systems of wireless communication
in that it rendered possible, for the
first time, the maintenance of re-
liable communication over distances
lieretofore known to be impossible
by use of said systems. .

The present invention relates, pri-
marily, to Certain improvements in
the transmitting circuits employed in
systems of the character above re-
ferred to, and is based upon the
discovery that if a vacuum tube re.
lay, of sufiiciently high power, is in.
serted in the transmitting circuit it
will deliver to the antenna e¢ircuit
voice-frequency energy of such aug-
mented strength as to materially in-
crease the distance over which re-
liable telephonic communication may
be maintained.

At the transmitting station I em-
ploy a transformer, having in its
primary circuit an amplifier the in-
put of which is voice controlled thru
the instrumentality of a telephone
transmitter. The secondary termi-
nals of the transformer are connect-
ed to an antenna circuit.

At the receiving station there may
be an amplifier and telephone re-
cciver connected to said amplifier,
the input terminals of this amplifier
being connected to the antenna and
antenna circuit,

The annexed drawing illustrates
my invention diagramatically. In
said drawing telephone transmitter
M is shown as connected to the in-
put terminals E and F of the trans-
mitting amplifier D, e feeble
voice currents controlled by the tele-
phone transmitter M are amplified
many hundreds of times by the am-
plifier D. This amplified current is
conducted to the primary of the
transformer I from the terminals Y
and W of the transmitting amplifier
D. The secondary terminals of the
transformer are connected to an
antenna cireuit A—G. The switch
H is used to connect either the
transmitting or x_’eceivingl_ apparatus
to the antenna circuit. he receiv-
ing aﬁparams consists of an ampli-
fier and telephone receiver T.
The input of the amplifier is con-
nected to the antenna circuit. The
telephone receiver T is actuated by
varying cufrents received and am-
plified by X. The amplifier X may
consist of, for example, the well
known De Forest audion amplifier.
The transmitting amplifier D may be
of the high power type, using the
Pliotron tube as developed in the
research laboratory of &c General
Electric Company at Schenectady,
New York.

When switch H is placed on point
J the transmitiing apparatus is con-
nected to the antenna circuit A.
When switch H is placed on X the
receiving apparatus is connected to
the antenna circuit,

The use of an amplifier at the re-
ceiving station where oscillations
of only low frequency are employed
at the transmitting station is, T be.
lieve, a new and useful improve-
ment in such a system of speech
transmission.

The nse at a transmitting station
of a voice controlled amplifier, of
the type emrloying Pliotron tubes,
controlling the current flow in the
primary circuit of a transformer,
the secendary terminals heing con-
nected to the ecarth and antenna
and thereby producing only low fre-
quency electro-static fields, is a very
important feature of my invention.

System of Teledynamic Control.
No. 1,319,678, issue¢d to John
ilays Hammond, Jr.)

This invention relates to systems
for controlling and operating me-
chanisms from a distance, and re-
lates more particularly to systems
in  which pneumatic or hydraulic
machinery for operating the steer-
ing gear and engines of torpedoes
and other vessels and the like, is
controlled by radiant energy trans-
mitted from a distant station.

The accompanying drawing shows,
in diagrammatic form, a receiving
station on my system, which may
be located on a torpedo or other
vessel. It is to be understood that
there is a corresponding transmit-
ting station, capable of sending out
electric waves of several pregeler-
mined lengths, said waves having
several predetermined Jfrequencies
of amplitude variaition or several
predetermined group frequencies,

In the drawing, A is a receivin
antenna, connected to earth at
thorugh the inductance ceils L, L%
and L*

Oscillation circuit L* C, compris-
ing_the inductance coil L? and the
variable condenser C, is inductively
coupled to the antenna circuit by
means of the coils L? and L3, and
is tuned to one of the wave lengths
of the transmitting station. Oscilla-
tion circuit L* C, by means of the
stopping condenser Ig and the recti-
er R, transmits umdirectional cur-
rent impulses to the coil L% said
current impulses having a fre-
quency corresponding to one of the
wave - amplitude - variation frequen-
cies or to one of the wave-group
frequencies of the (ransmitlin# sta-
tion.  Oscillation circuit L' C3
comprising the inductance coil L
and the variable condenser C3, is
tuned to this same frequency of
wave amplitude variation or wave
group, and is inductively coupled
to coil L3 by means of Coil L’. By
means of stopping condenser D9
and rectifier R*, the oscillation cir-
cuit LT C2? supplies unidirectional
current impulses to relay F. When
relay F is actuated, it causes elec.
tromagnet M to be energized by
means of the battery B, und the
core or plunger N is attracted.
Under the control of plunger N are
the ports K and J, which open and
close pipes T and V, respectively.
Pipe ‘i‘ leads from the tank er
reservoir G to the cylinder O, and
pipe V is an_exhaust pipe from cyl-
inder O. Tank contains com-
pressed air or other Suitable Ayid
under pressure. Piston P, in cyl-
inder O, is connected, by means of
piston red (, with the helm S,
which is attached to the rudder
of the torpedo or other vessel.

Oscillation circuit L* C}, compris-
ing the inductance coil L* and the
variable condenser C', is inductive-
Iy coupled to the antenna circuit
by means of the coils L2 and L¢,
and is tuned te a second wave
length of the transmitting station
different from the wave length of
oscillation circuit C.

When a signal er impulse from
the transmitting station ceases, the
oscillation circuits, relay and elec-
tromagnet which have bheen active
will be deénergized, the correspond-
ing plunger and ports will return
to their original positions and the
pi?es leading inte and out of the
cylinder O will be closed, In this
way the movement of the helm and
the course of the torpedo or other
vessel can be controlled from the
distant transmitting station. The
arrangement of the apparatus here
shown may bhe altered as found suit-
ahle in any given case, and I do
not limit myself to the use of air
as a working finid, but may use any
other suitable gas or any suitable
liquid, nor do I limit myself to a
steering device for torpedoes or
other vessels, but may put my in-

vention to any use desired; and in
general I do not confine myself to
the particular apparatus and mechan-
isms  here s}lwwn. but wvarious
changes and modifications, within

e

&

the capacity of those skilled in the
art, may be made in the particular
apparatus shown and described
herein, without departing from the
spirit of my invention provided the
means set forth in the following
claims be employed,

Signaling Instrument
(Neo. 1,324,525, i1ssued to Frederick
eorge Smith)

This invention relates to clec-
trical apparatus for teaching the
signaling srstems commonly used
commercially or in warfare, and
my object 1s to devise apparatus
which will give either visual sig-
nals, the tap signals of the Morse
system, or the buzzing signals of
(l’\re wireless apparatus. A fur-
ther object is to arrange the ap-
paratus co that it may be used for
the actual transmission of signals
by Hertzian waves over limited
distances, and also so that the tap-
per or buzzer signals may be lis
tened to telepbenically,

My invention consists in the
novel arrangement of the apparatus
as illustrated in the accompanyin
draying, which is a diagrammatical
view of the apparatus.

In this drawing 1 is an electric
circuit provided with a key 2, by
means of which it may be closed or
opened. Connected with this cir-
cuit is the circuit 3 of the lamp or
visual signal device 4. 5 is the cir.
cuit of the buzzer, of which 6 is
the winding. The circuits 3 and S
are each connected with the cir-

L

w—h

cuit 1 and with switch centacts 7
and 8, The buzzer is of ordinary
construction, the circuit being of-
dinarily made or broken between
the vibrator 9 and the yibrator
ost 10. The vibrator will vibrate
etween the stops 11.
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RADIO DIGEST

STATIC PERFORMANCE ‘I‘EST BY
THE BUREAU OF STANDARDS
AND THE A. R. R. L.

Some excellent data concerning static
conditions during June and July, 1920, has
been prepared by Mr. S. Kruse, Assistant
Electrical Engineer of the Bureau of
Standards. Among these interesting per-
formance records is gleaned the following:

The transmitting and recording stations
of the recent fading test system were chos-
en by the Operating Department of the
A.RR.L. with regard to their geographical
location and also their known past per-
formance. All of the calls appearing in
the system are those of well known stations.
In addition to the fading data obtained,
which will be discussed in a later paper,
there has been obtained considerable infor-
mation as to the pertormance of this group
of stations, admittedly of our best.

A caution is in order; much of the re-
ception here discussed is not commercial
communication, nor even relay communica-
tion. Many very good curves were ob-
tained through atmospherics which made it
all but impossible to distinguish the letters
which were being sent.  Under such con-
ditions the exchange of messages would
have been impossible; in fact it is very
likely that if the test had not been sent at
a fairly exact time the station could not
have been identified.

It is not well, then, to conclude that the
same group of stations could have handled
traffic through the very adverse weather
in which the tests were run.

They did, however, obtain fading test
curves consistently during a season of the
year that has been regarded as making all
short-wave work impossible, and did this
over an average distance of 400 miles at
250 meters wave length with the existing
transmitters and receivers. There was also
a fairly large amount of conversation be-
tween the sending stations in the intervals
between tests.

During the winter the Mississippi Valley
presents ideal transmission conditions,
great ranges being covered by low-powered
stations—not occasionally, late at night,
but consistently, day after day from Sep-
tember to April. Five hundred mile com-
munication between 1,KW. sets is regarded
as a matter of course and attracts little
attention. That is about the distance from
Boston to Richmond.

In the summer, conditions are violently
different. Ranges decrease tremendously ;
often it is not possible for good one kilo-
watt stations 70 miles apart to communicate
in_daylight. And with nightfall comes
QRN_ of a kind unknown on this coast.
s impossible to keep a crystal in ad-
justment during the particularly bad even-
ings, while the uproar in the receivers is
such that receiving becomes impossible un-
less signals are very loud.

I have hieen much surprised to find that
a_t bOlh \Vashinglon and New YOl‘k, local
lighting gencrally fails to produce disturb-
ances of a violence equal to that of these
regular summer evenings statics which are
quite apart from storms. Q. S. T. for Sep-
temlier.

“POZ”-OR THE NAUEN RADIO
STATION

Herr W, Dornig gives some rather de-
tailed information in the Elektrotechnische
Zeitschrift of Dec. 25, 1919, concerning the
apparatus in use at Nauen Radio. We are
informed that there are two aerials the
larger a T aerial over 2 km. long with a
capacity of 30,000 cm. and the smaller a
triangular aerial of 15,000 cm. The former
is supplied from the 400-KW, high-fre-
quency machine and the latter from the
100-KW. quenched spark set. The 7-ton
cast steel inductor of 1.65 metre diameter

runs at 1,500 r.pm. and having 240 teeth
gives a frequency of 6,000. The rotor
carries two ventilators and water-cooling
tubes run through the armature stampings
behind the winding tunnels. The output is
1,200 amperes at 450 volts. This passes
through a step-up transformer and then
through two or three frequency-doubling
transformers in cascade. The Morse key
causes a relay to short-circuit a resistance
inserted between the step-up transformer
and the first doubler. A somewhat detailed
description is given of the 400-K\V. fre-
quency-doubler for f = 12,000/24,000. The
stampings are 0,07 mm. thick but only weigh
26 kg., whilst the weight of copper is only
20 kg. Two such transformers constitute
the doubler. They are oil immersed and
also have forced oil circulation with ex-
ternal oil cooling. The motor input is
620 KW. on a long dash and 325 K\,
when sending. The power supplied to the
antenna is 410 KW,

DESIGN AND USE OF LOOP
ANTENNAE.

M. B. Sleeper in the current issue of Every-

day Engineering discusses the problems in-

. Radio Articles |
in the October Issue
of Science and Invention

(Formerly Electrical Experimenter.)

Radio Transmission of Power, By
Samuel Cohen.

Reporting the Yacht Race via
Radi,e. By Dosald McNicol.
Radio  Telephony Across the
Qcean,—A  Marcont  Experi-

ment.

Simplest Long Wave Receiver—
Euwll Details for Building a
Simple Oscillating Audion Set
with Single Tube, Suitable for
Receiving of Wave Lengths up
to 25,000 meters. By Elliott A,
White, Formerly [ustructor in
Radio, Air Seruvice School for
Radio Mechanics, Carnegie In-
stitute of Technology, Pittsburg,

How to Become a Professional
Radio Man. Part Two. By
Fierre H. Boucheron.

Amateur Radio Laboratory “Ptize
Contest.”

S— |l 4

volved in the design and operation at maxi-
mum efficiency of these very useful an-
tennae. In this instructive article we find
the following timely remarks:

A loop, or ¢oil antenna, or, as the British
call it, a frame aerial, is not merely a
solenoid or pancake arrangement of wire.
The loop has very definite characteristics,
controlled by the mechanical dimensions,
the frequency at.which it is used, and the
circuits connected to it. Experimenters
may know that these things are true, but
few understand the process of actually
designing a loop, or how to use it.

In the first place, let us sce for what pur-
poses a loop can be used. Below are the
most common ones :

1. Short-distance reception.

2. Long distance reception.

3. Direction finding.

4. Directional transmission.

1. A properly designed loop is good for
short-distance reception, particularly on 200
meters, for, as will be shown later, the ef-
ficiency is higher at short wavelengths.
This type of work calls for a small loop,
2 or 3 feet square, which can be mounted
over the operating table. An audion de-
tector will permit reception over several
miles from a spark coil.
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In cities and harbors a great deal of re-
ceiving can be done on a small loop from
ships and 200-meter stations. The direc-
tional effect helps to reduce interference.

2. Long-distance reception requires a
multi-stage amplifier or a very large loop,
10 to 15 feet square. If possible, a loop
should he set up indoors, as moisture and
dust tend to reduce the insulation between
the turns. In general, a straight antenna of
the single-wire type is much hetter because
it is easier to erect and is more efficient.
On the other hand, local interference, if
not in the tine of direction of the loop,
is reduced.

3. Loops used as direction finders, like
those for other purposes, must be designed
for the wavelength range over which they
arc to operated.

4. For transmitting, the loop is not as good
as a straight antenna hecause of its low re-
sistance. However, it is well adapted to
vacuum tube transmitters, and extremely
interesting experiments, either in telegraphy
or telephony, can be conducted with it.
Spark coils have also been used in the
loops, and quite successfully.

In the following paragraphs we shall con-
sider the design factors which influence the
inductance, natural period and resistance of
a loop.

In actual practice it is found that a loop
shoulkl not be operated at less than 1.5 to
2.0 times its natural wavelength.

THE ReCEPTION FACTOR

In experimenting with loops some meas-
ure of efficiency is necessary. This is
called the reception factor, given by the
expression

NaL

MR
N = Number of turns on the loop,
a = Area enclosed by a turn,
L = Inductance of the loop,
A = Wavelength of the incoming sig-
nals.
and R = Effective resistance of the loop
at A,
To determine the. efficiency of a loop over
a range of wavelengths the reception factor
is determined at a number of wavelengths
and plotted against those wavelengths.

Reception Factor =

THE WIRE TELEPHONE AND
RADIO.

Announcement has been made that an
agreement has gone into effect between the
American Telephone and Telegraph Com-
pany and the General Electric Company, for
the purpose of advancing the art of radio
transmission and communication. The Tele-
phone Company has purchased a minority
interest in the Radio Corporation of Amer-
ica, and Mr. W. 8. Gifford, vice-president
of the former company has been made a
dirgctor of the Radio Corporation.

'fhis new development in the Communi-
cation world is of large significance. [t
may come as a surprise to some that the
American Telephone and Telegraph Com-
pany discerns practical possibilities tn radio
telephony. The fact of the matter is, as
early as the vear 1915 the president of the
company at that time—the late Theodore N.
Vail—issued a formal statement outlining
the company’s relations with and obligations
toward wireless communication, in which
it was stated that: “As fast as conditions
make it possible, or potential business makes
present extensions of prospective value to
the system and to the public, either direct-
ly or indirectly, the American Telephone
and Telegraph Company will extend, en-
large and amplify its system in every way
that scientific research and development
make possible and social or business de-

(Continued on page 244)
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Radio News for October, 1920

HIS Department is open to all readers.

it matters not whether subscribers or not.
etliciency of the apparatus, neatness of connections and general appearance.

All photos are judged for best arrangement anad
In order to increase the interest in this department, we

make It a rule not to publish photographs of stations unaccompanied by a picture of the owner.

We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 x 77,
pictures smaller than 3% x 31", All pictures must bear name and address writien in ink on the back. A letter of not less than 10

giving full deseription of the station. aerial equipment. etc., ‘must accompany rhe pictures,

PRIZES: One first monthily prize of $5.00. AIll other pictures publisht wiil be paid for at the rate of $2.00.

We cannot raproduce
wuords

The *“Casey’’ Stationh at Savannah

HIS station, as well as others in va-
rious parts of the U. S, has been es-
tablished for the purpose of giving
free training to all men who have
seen service in the various military
and naval establishments of the United
States. It is not the purpose to confine
this educational work to ex-service men,
for others are also admitted to the class.

By JAMES F. MAHER

ute is regarded as necessary to qualify, as
it is generally conceded that it takes a
thirty-word man to handle twenty consist-
ently and accurately. Great stress is laid
on sending ability, for we say ™anyone can
learn to receive, but only a good operator
can send,” a truism that all old-timers will
recognize. In short, when our men finish
we want them to thoroly understand that

trols, wave changers, etc. It is the usual
compact sending unit, and is very efficient
both for actual working and demonstration.
Then there is the usual assortment of ley-
den jars, transformers, spark gaps, oscilla-
tion transformers, and things for experi-
ments aside. We have 110-220 D. C. and
1100 A, C, at 60 cycles.

The undampt wave transmitter is the

While the Student Seated In the Foreground Is Sending a Message Others Are Observing the Behavior of the Panel Type Transmlitter and
Making Various Adjustments Whlle Under Load. To the Right Is Shown Instcuctor Maher Sending Code to Embryo Marconia.

The course for radio electricians goes
over a period of six months, the first half
of which is devoted entirely to purely elec-
trical subjects, without any reference to
radio whatsoever. Instruction is carried on
with a complete electrical laboratory and
apparatus actually used in commercial
practice. Motors, dynamos, storage bat-
teries, transformers, meters, starting de-
vices, ctc, for practical work; with theo-
retical work on magnets and magnetism,
clectromagnets, ochin’s law, power measure-
ment, measurement of resistance, magnetic
field due to a current, the generator, the
motor, inductance, capacity, electrochem-
istry, measuring instruments, alternating
currents, reference being made 10 standard
books on the subject.

While we do not have any radio during
this period, we do have code practice for
half the session of two hours. This code
work is very thoro, the men being drilled
in mixed number and letter groups, rarely
any straight, connccted matter, except to-
ward the finish, when they may rush off
for speed honors, Thirty words per min-

some poor chap at the other end is trying
to copy everything they send, a matter sur-
prisingly hard te make some realize.

Now cowmes the radio, and everyone now
understands the phenomenon of induced
current, or at any rate thinks he does, so
that when everyone comes up for air in
the early part of the second half of the
course, all they can sce are lines of force
from Carnarvon, Lyons, Rome, Nauen, and
nearer hame, Annapolis, Tuckerton and old
reliable, NAA, with the usual entertain-
ment nightly from the Shipping Board “or-
chestras.”

Audibility in Savannah, Ga. is really
very good during all but the midsummer
months, and static is not what one would
expect, so that reception here is unusually
fine for students. We rather discourage
the use of amplification hecause of the bad
effect of getting used to loud signals; how-
ever, there is a three-step available when-
ever necessary.

The spark transmitter is a one-kilowatt
panel type, 500 cycle, rotary synchronous
and quenched gaps, automatic starter, con-
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usual CW with the small power tubes, and
also the larger 250-watt size. The students
have devoted probably the greatest part of
their time to these instruments, for they
seem to be most fascinating. We have up
to 750 volts direct current available for
vacuum tube work, with a maximum of
134 kilowatt. For filament lighting we
use a set of those “country lighting plant”
type accumulators, immense cells in high
glass containers, excellent to demonstrate
the chemical eflects in charging. In con-
nection with CW work, we carry on con-
siderable experiment with the radiophone,
which is now so common down here as
to excite very little comment. The last
Fourth of July we gave a radiophone con-
cert to the naval destroyers in the Savan-
nah River.

The receiving apparatus comprises every
conceivable form for detecting the elusive
wave; crystals, and their contemporary
brothers, with the whole run of electron
relays, aundions and V. T.s, and the fur-
ther infinite variety of regenerative, tuned

(Continued on page 250)
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T was a few months be-
fore our country entered
the “World War” that 1

first became interested in
radio. It is hard to say what
prompted me at the time,
but I do remember that I
was very much interested—
and still am, During the
war 1 did not have much
time to devote to my new
hobby, for I was kept busy
selling Liberty- Bonds and
working for different War
Relief committees.

After the close of the
war I erected my first aerial,
having previously used a
bed-spring antennae. At that
time I used a small crystal
detector cabinet. Then, little
by little, buying here, con-
structing there, I finally
made my station an object
of pride, which was fre-
quently visited by my
friends, )

“Listening in,” I'll admit,
Is very interesting, but .I
would much rather experi-
ment, — - —, with the re-
sult that I have already applied for two pat-
ents in the radio operati line,

Like other radiophgne enthusiasts, I would

=

This Young Enthusiast Confines His Attentlon to Radlo Telephony. He Has
Secured Good Results Using One Vacuum Tube With a Plate Voitage of Only

Volts,

say, my phone set is the thing I pride most.
With it I have successfully transmitted
speech to a friend of mine a considerable

distance away with forty
volts on the plate. That also
comes from experimenting,
for at that time I used a
“hook-up” on my own.

I have constructed a small
loose-coupler with a wave
length not exceeding two
hundred meters for experi-
mental work. The loose
coupler shown in the pic-
ture has a maximum wave
length of four thousand
meters. I also have two
pairs of phones one Mur-
dock, the other Western
Electric, both giving me
very good results, My “set”
also includes a large crystal
detector cabinet and an au-
dion panel. I hear such sta-
tions as NAA, NAH, WCG,
many ships and also many
amateur stations. I have
not done any spark trans-
mission, for my interest is
at present taken up by
telephony.

I am now organizing a
radio club in this locality
and readers of this page
will hear from us in the wuear future.

CHARLES N. BLOOM.

571 East 140th Street, New York City,

Robert M. Sincock Station

THE following is a description of Radio
Station 8-MT. The aenal is of four
wires on a sixteen (16) ft. spreader and is
on the top of a three-story building. The
round is made on a watcr-pipe and an iron
ence, which is directly under the aerial.
The transmitter is not shown in the pho-
tograph, as it is rather hard to get at with a
camera, Oscillation transformer and gap
are swung from the table-top, thus elimi-
nating a tot of noise and also cutting down
the secondary leads. The secondary leads
are not over six inches over all and the
closed circuit makes use of all the ribbon
in the secondary of the O. T. The high
voltage transformer is an old-style Thor-
darson. Condenser is glass plate oil immersed
and was designed by C. M, Charpeming of
Connellsville, Pa. In designing this con-
denser, be was very particular about cool-
ing, and the result is a very efficient con-
denser, which is almost impossible to "blow”
with a 1 kw. The transmitter is a// home-
made with the exception of the transformer.
For receiving, we have three different
sets. One for short waves, one for 000
meters and one for long waves. Starting at
the right of the picture is a two-step ampli-
fying short wave regenerative set which we
use for amateur work exclusively. [ could
fill a whole column with stations logged
with this set. “Ones,” “twos,” “threes,”
“fours,” "fives,” "eights” and “nines” by
the dozen. Next is a Mignon R, C. L. 5
for six-hundred meter "“stuff,”” and I guess
we've heard almost every ship on the ocean.
Next is a honeycomb set employing a one-
step. amplifier, which can also be used for
the amateurs in an emergency. With this
8ct we have “listened-in' on practically all
of the Europcan high-powered stations.
Aside from the apparatus shown, I have
lust added a variometer regeneration set, a
motor generator sct for storage _lmtlt:ry
charging, nnd a new pair of Baldwin mica
dinfram phones. .
Radio g-M'[‘ has been heard in practically
all the eastern siates and actual work has
been done with 1-¥B, Dartmouth Collere,
anover, N, H.; 4-YB, Savmmah Radio
School, éuvmnmh. Ga., and 9-ZL at Mani-

towoc, Wis,, with an antenna current of
9 to 12 amperes. I should be glad to hear
from anyone who has aheard 8-MT.
Radio 8-MT,
ROBERT M. SINCOCK,
Box 1135, Uniontown, Penna.

The Upper Photegraph Show Mr. Sincock

Entertainini a Radio Frlend by *“Listening-

in.'* Below Is Shown a More General View

of the Complete Sending and Recelving
tnstallation.

A HAWAIIAN RECORD.

Not many weeks ago, when it was an-
nounced in the morning and evening papers
of Honolulu that signals from the power-
ful Lafayette station at Bordeaux, France,
were pickt up by the Yerba Buena naval
station at San Francisco, Lieut. Com. F., C.
Raguet, of the Wailupe station at Qahuy,
and his operators, began to “listen in” for
the Bordeaux station. As a result of their
efforts signals were heard very clearly last
night, The approximate distance was 9,500
miles in a direct line to Bordeaux in an
casterly direction and 15500 miles in a
westerly dircction,

Star Bulletin, Honolulu, Hawaii.

WAH SOON SHIN
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FELLOW MEMBERS, AND ALL
RADIO AMATEURS
EVERYWHERE,

You will notice that our meeting place
will hereafter be at the address given be-
low. There is a hall at that place which
has accommodations for our association,
and due to the courtesy of the librarian,
arrangements have been made for our
meetings to take place there instead of at
the former quarters. Later in the season
we may have the opportunity of securing
the larger hall in the same building,

You remember the success of last sea-
son and the crowning event at Mosebach's.
It made us the real live radio association
of this part of the country. Ferris and
Ballantine leave us for other fields of
labor. The good work they did for us will
nat go astray because they leave us. \We
will have them with us now and then and
their interest in us witl always be with us.
The old crowd are anxious to get down to
“brass tacks” and have the association
started. Then come the newer things in
radio and the varions developments which
have taken place while some of you were
sporting at the shore or up country. But,
say, did vou ever hear so much stuff in the
air as was the case this summer? \Why,
because Radio has gotten a big jump in
the minds of the amatenrs. Wonderful
things to talk about, to hear about and to
do—this season.

Get your friends and bring them in for
a membership card. No fuss about becom-
ing a member. Hand the moitey to the
secretary and lie gives you the card. So
casy. And then the treats you will get in
the winter at our meetings.

Meetings of the Philadelphia Amateur
Radio Association, first and third Monday
nights of each month at 8 P. M.

Building of the Free Library of Phlila-
delphia, H. Josephine \Videner Branch,
1200 North Broad Street.

GORDON M. CHRISTINE, M.D
President, 2043 N. 12th Street
H. PAUL HOLZ
Sceeretary, 1902 N, 11th Street
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Additional Detectors
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fig. 5

In Thls Analogy, the Backward and Forward Motlon of the Plunger Within the Cylinder Can
Be Compared to the Osclllatlons Produced In the Antenna. This Causes a Backward and
Forward Dlsplacement of Water In the First Chamber. At Each Forward Movement, How-
ever, a Certaln Amount of Water Is Forced Out of the Valve Opening, but When the Plston
Starts Back the Second Chamber Is Immediately Closed by Means of the Valve Shutter.
Thus, Altho Water and Plunger May Move Back and Forth In the First Chamber, the Water
In the Second Chamber Moves Only In One Direction at Each Spurt. Each One of These
Spurts Cause the Turbine Wheel to Move Each TIme Accordingly, and by Means of the
Clutch Mechanism Shown, Causes the Dlatram of the ‘Recelver toc Move Up and Down. The
Speed of Thls Movement Depends Entirely Upon the Speed of the Plunger. In the Case of
a Complete Radio Recelver Set the Sameé Actlion May Be Sald to Take Place, Except, of
Course, That In This Case the Windmili Is Replaced by the Aerlal, the Plunger by the Tuner
and Condenser, the Valve by the Dctector, and Finally, the Turbine Wheel and Other
Mechanism Shown by the Telephone Recelvers. Llkewlse in Radlo, the Speed of the Re-
celver Diafram (and Consequently the Pitch of the Note) Depends Entirely Upon the Speed
or Frequency of the Recelved Osciliations,

elephone

THE MARCONI MAGNETIC DETECTOR.

OLLOWING up our study of various

forms of pioneer detectors, the Mag-

netic Detector is one which all stu-

dents of radio should be familiar

with on account of its strikingly dif-
ferent form and manner of operation over
others. It is at present almost obsolete;
that is to say it is being very little used in
the practical radio we know of today. It
was, however, in use for many years on ves-
sels equipt with the Marconi system, partic-
ularly the British, as the American oper-
ators were never very much in favor of it,
prefering various forms of crystal rectifiers.
Its great advantage, however, was its sturdi-
ness and reliability altho not as sensitive
to weak signals as somec forms of crystals.
In Fig. 1 we see the general scheme em-
ployed in the Marconi magnetic detectors,
which may be said to function as follows:

A band made up of a number of very
fine insulated iron wires is made to revolve
upon two grooved wooden or ebony disc
which are in turn operated at a rather slow
speed by means of a clockwork motor. The
band of wire passes thru the air core of the
primary coil, which is wound with a few
turns of small sitk covered copper wire and
thru which pass the received oscillations
from the antenna.

The secondary coil which, as will he seen,

fits directly over the primary consists of a
bobbin of insulated copper wire having the
same cohmic resistance as that of the tele-
phone receivers employed. This is usually
75 ohms. Permanent herseshoe magnets
with their poles arranged as shown in our
illustration are placed directly above. and
quite near to the two coils.

ACTION OF THE MAGNETIC DETECTOR. .

As soon as the aerial picks up a signal
sent out by a distant transmitter station, the
electro magnetic oscillations pass thru the
primary coil on their way to ground and
by so deoing cause a slight change in the
flux of the moving iron band. (This flux
of course is caused by the two permanent
magnets, but, since the band is constantly
moving along, it is acted upon but mo-
mentarily). The presence of this flux
causes a very small amount of electricity
to be induced in the telephone receivers
and this very small current is slightly in-
creased every time a signal is received.
This slight increase causes the diaframs of
the receivers to respond with a click each
time and is a true reproduction of the tone
and other characteristics of the distant
transmitter spark; in other words, twice
as many clicks are heard per second as
there are cycles in the supply current of
the transmitter. These clicks take the
sound of a buzz.
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ADVANTAGES AND DISADVANTAGES OF
THE MAGNETIC DETECTOR.

As previously mentioned, the magnetic
detector is seldom used today, Its great
advantage was its reliability and constant
adjustment. All an operator had to do was
to wind the clockwork motor occasionally
and it was always ready and adjusted for
maximum sensitiveness. It was not very
effective, however, to weak signals around
the wavelengths of 200 and 600 meters altho
for high waves, such as 2,000 and 3,000
meters, it was quite as sensitive as any of
the crystal detectors,

CRYSTAL DETECTORS,

The crystal detecting and rectifying de-
vices are indeed the “grand old playthings”
of radio. Despite the rapid advance of the
vacuum tubes within recent vyears, the
economy, ease of operation and effective-
ness of the crystal detector will always
cause it to remain close to the heart of the
real amateur and particularly so to the be-
ginner. Just think! What could be simpler
and at the same time more wonderful than
to be able to receive radio telegraph and
telephone messages many hundreds and
often thousands of miles away—all this by
the mere use of a piece of mineral crystal
placed lightly between two metal springs or
other similar arrangement. The crystal de-
tector is certainly a useful as well as inter-
esting part of modern: radio.

VARIOUS CRYSTALS USED,

Here is a list of some of the many min-
eral crystals which can be and bhave been
used with excellent results for detectors or
rectifiers of radio oscillations. They are
given in the order of their importance and
‘worth :

Cartorurdum Crysial

Fig. 2
SE Ly

Fig. 24

Flg. 2 Shows a Type of Commerclil Carbo-
rundum Crystal Detector, While Fig, 2.A
Shows a Sultable ‘Method of Connectlon.
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1—Carborundum

2—Galena

3—Silicon

4—Bornite

5—Zincite

6—Copper pyrites

/—Iron pyrites

8—Chalcocite

9—Molybdenite

10—Titanium Dioxide

In fact many other crystals of all de-
scriptions have been proposed and used with
varying degrees of success. For instance,
small pieces of common coal have detected
and rectified signals for small distances.

PRACTICAL FORMS OF CRYSTAL
DETECTORS.

Now carefully study the details of Figs.
2, 3 and 4 which illustrate three styles of
practical crystal detectors which have been
widely used by both commercial and ama-
teur operators.

Fig. 2 is that of the Carborundum De-
tector. In this a specially selected piece of
high grade carborundum* is placed between
a metal contact point and a very strong
brass or, phosphor bronze spring and the
instrument is connected up in the same man-
ner as other crystal detectors. In this case,
however, a weak battery is connected in the
circuit as shown in Fig. 2A, as it has been
found that a small battery potential adds
remarkably to its sensitiveness. There is
no rule for knowing just where the most

. Swire/ [m/[z

The *Perikon’ Detector, Which Makes Use
of a Combination of Two Crystals, Zinc Oxlde
and Copper Pyrites.

sensitive spot of any crystal lies and this
must be found by actual experiment, altho,
ordinarily, it does not take very long to find
the best point of contact.

Fig. 3 is that of the “Perikon” detector,
so-called by G. J. Pickard, its inventor.
This type proved much more sensitive than
the carborundum altho not quite as sturdy
and reliable. [t consists of a combinatio
of two crystals; zinc oxide (also called
zincite) and copper pyrites. As may be
seen the copper pyrites crystals are several
in number and are placed in a cup by means
of soft lead. This cup may be revolved so
as to present its various crystal surfaces to

¢ Carborundum is produced by coke, sand, salt
and sawdust heated to an intense heat in an electric
<furnace.

lephone
Recelver

General Scheme Employed In the Marconl-Magnetic Detector.

Aerlal and Ground Are Connected

Conlinvous band of Fre won wire.

torseshoe
171007815
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Grooved wheel

N,

]

Fig. 1

In This Case the

In an Elementary Manner for the Sake of

Simplicity.

the opposite crystal which is the zincite.
The zincite, on the other hand is placed in
a small cup or holder at the end of a re-
volving arm having a swivel or universal
joint so that by means of the knob the
operator may secure the best adjustment
for sensitive reception. This detector does
not require a battery in its circuit but in
some cases it has been used to advantage.
The *‘Perikon” is seldom used today.
Fig. 4 is that of a detector stand adaptable
for any form of crystal requiring a very
delicate spring adjustment and is suitable
for galena, silicon or iron pyrites. Galena,
however, is preferable to others as it is
probably the most sensitive and reliable; in
fact it is extensively used by practically all
amateurs. It does not require an external
battery and contains many sensitive spots.
In Fig. 4 the crystal is placed permanently
in the cup by means of soft lead and its
mast sensitive surface (to be found by pre-
liminary test) presented to the catswhisker
hair spring s shown. The contact point is
made by means of a lever arm set in a cen-
tral swivel joint hetween two spring brass
holders. This form of detector stand is
probably the most effective for use with the
sensitive galena crystal. However, any
arrangement will do which insures an easily
changed point of contact. Look on the
Junior Constructor page for various
schemes employed by other amateurs, in this
as well as previous issues of Ranio NEws.

ACTION OF CRYSTAL DETECTORS.

All forms of crystal detectors operate on
the rectifier principle. That is to say, they
rectify the alternating nature of the re
ceived oscillations to a pulsating direct cur-

rent capable of making the telephone receiv-
ers respond. This was fully explained in
our August Lesson. In order that the ac-
tion be fully understood by newcomers to
our course, the analogy shown in Fig. §
will help to make matters clear. Carefully
and slowly read the caption beneath this
analogy.

QUESTIONS FOR THIS LESSON.

1. What do you know about the Marconi
Magnetic Detector?

2. Name as many mineral crystals suit-
able for radio detectors as you may recall
without glancing at the given list.

3. What are the advantages of the car-
borundum detector? |

4. What combination distinguishes the
“Perikon” Detector from other mineral
crystal detectors.

5. Describe fully the Galena Crystal de-
tector and its advantages. {(a) Sketch two
crystal detector stands which will be suit-
able for either Galena or Silicon.

Adpusiny
%mm ;?

(alswhvsker  soleng

Boll swivel!
! i “crystol

ol
’

(HPIH ‘ b

Frg 4

A Well-Known Detector Stand, Sultable for
Several Kinds of Crystals Requiring Light
Centact.

Dictionary of Technical Terms Used in Radio
Telegrarhy and Telephony’

Reluctance—Magnetic equivalent of Elec-
trical Resistance. Also sce Hysteresis.
-PM.—Rotations per minute.

K.P.S —Rotations per second,

Refraction—The hending of a ray of elec-
tromagunetic radiation of any kmd which
takes place when that radiation passes
from a medivm having one electric ¢on-
stant to another medium having a differ-
ent dielectric constant

Ruactifier Eleciron—A device for rectifying
an alternating current by utilizing~ the
approximately unilateral conductivity I)?“
tween a hot cathode and a relatively cold
anode in so high a vacuum that a pure

" *This Dictlonary was ntarted In our March
asle.

electron current flows butween the elec-
trodes.

Rectifier, Gas—An electron rectifier con-
taining gas which modifies the internal
action by the retardation of the electrons
or the ionization of the gas atoms.

Relay, Electron—A device provided with
means for modifying the pure clectron
current flowing hetween a hot cathode and
a relatively colil anode placed in as nearly
as possible a perfect vacuum, These
means may be, for example, an clectric
control of the pure electron current hy
s variation of the potential of a grid inter-
posed hetween the cathode and the anode.

www.americanradiohistorv.com

Relay, Gas—An electron relay containing
gas, which modifies the internal action by
the retardation of the clectrons or the
iomzation of the gas atoms.

Reloy Key—An electrically operated key,

Resistance, Cr{n'cal of a Cirewit—That re-
sistance which determines the limiting
conditions at which the oscillatory dis-
chgrge_ of a circuit passes into an aperi-
odic discharge,

Resistance, Effective. of a Spark—The ra-
tio of the power dissipated by the spark
to the mean square current,

(Continued on page 238)
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“BALL-BEARING” SLIDER.

P —— =
Hard RubBer Knob. |

|

Stider Rod~—., ~Screw soldered o |

— —_— == —— — )

An Ordinary Fountaln Pen or Pencil Clip Wil
Make a Pretty Good Silder.

A “ball-bearing” slider for rheostats, tun-
ng coils, etc, 1s easily made by slipping
an ordinary fountain pen clip on the square
brass rod to be used on the instrument, and
hammering the clip square. A small brass
machine screw is soldered head downward
to the clip and a hard rubber knob fitted
to it,

Contributed by JOSEPH LIEBOWITZ.

DUSTPROOF CRYSTAL
DETECTOR.

Here 1s Something Useful—a Dustproof De-
tector. Easlly Made, Too.

This little crystal detector can be made
from an old burnt-out cartridge fuse, any
size, using a glass tube in place of fiber
and you have a neat as well as a compact
instrument. It cost me 10 cents for the
glass tube. Or, if you wish, you may cut
the neck and bottom of a V4-inch vial and
use it as I have. This makes it dustproof,
weatherproof and not easily jarred out;
as the catwhisker is coiled silver wire and
light tension, it cost me 25 cents to have
it nickel-plated and it now looks like a $5.00
instrument. It has stayed in adjustment
one to two weeks at a time.

Contributed by C. H. SHIPTON.

POTENTIOMETER SWITCH ARM.

Many amateurs buy high-resistance sec-
tors and make their own potentiometers for
audions or other detectors, using a brass
switch lever to vary the resistance. The
brass wears away on the resistance sector,
thus lowering the resistance and often
making the potentiometer useless. Poten-
tiometer switch levers may be bought, but
here is a way to make one that is just
as _good as the store-bought variety:

First, procure a battery carbon from a
small, wornout flashlight cell. It has a

—

Switch Lever

T Sodercd. PRgBrass Cap.
~Carbon Stub.

|

Use a Small Plece of Battery Carbon for the
Contact Polnt of Your Potentlometer Switch
Arm.

= : Sl () )

brass cap on one end. About ¥ inch from
the brass cap saw the carbon rod in two.
Now solder the brass cap with the stub
of carbon in it to the end of any brass
rotary switch lever and a first-class poten-
tiometer switch results, The above dia-
gram illustrates the procegdure and appear-
ance of the appliance.
Contributed by MAXEY JARMAN.

WIRE WINDING HINT,

|

Don’t Have Your Grandmother Hold Your
Wire Spool; Let a Small Plece of Stiff Wire
Do the Job.

When winding coils, the disposition of
the spool from which the wire is feeding is
usually a bothersome detail.

Attention is therefore called to the fol-
lowing. very simple device, which can be
quickly made, and which meets the emer-
gency admirably.

The drawing makes discription practically
unnecessary. A piece of wire is used of any
desired length. It should be fairly heavy
gage. Bend into shape shown, insert
prongs into hole in spool, and hang up on a
nail by the loop.

Contributed by CHARLES S. WOLFE.

PANEL MOUNTING FOR OSCIL-
LATION TRANSFORMER.

Wil ) ®

108 vrew

Front riew with sele

Here’s a Transmitting Panei Idea Which Wil
Improve the Looks of Your Set.

This is a very easy way to construct a
Murdock oscillation transformer into an in-
side mounting for panel use. All that is
needed in order to do this is a ¥4-inch brass
rod bent to the form that is shown in the
drawing and pounded flat at one end. After
doing this drill two holes in the flattened
end and screw it onto the block that holds,
the coil. When this is done get a composi-
tion knob and thread it onto the end of the
rod. The scale can be scratched on in
the manner described in one of the late
Rapio AmaTEUR NEws issues. My own
panel was made up of 14-inch Bakelite.

Contributed by DON C. BROCKWAY.
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AN AERIAL IDEA THAT WORKS.

/7 77

-Weight. J i
A _J

Even Tho You Have a Small Aerial, Prepare
for the Wintry Winds Like Mercer Did.

Many amateurs are troubled by the wind
twisting their aerials up. Others buy long
ropes and guy the ends of the spreaders.
Here’s an idea that the writer uses. Take
two pieces of stiff wire, each the length of
the spreader, and a_weight and, as shown
in the accompanying diagram, arrange

these.
Contributed ' by R. H. MERCER.

PANEL ROTARY SWITCH.

Here is a rotary switch which can be
mounted on the, panel of a receiving set.

il

|

This Pane! Rotary Switch Might Prove Just
the Thing for .Certaln Hook.Ups.

In the December, 1919, Rabio AMATEUR
NEws there was a hook up for changing
an audion from a detector to an amplifier
by means of a four pole double throw
switch, This rotary switch can do this
much easier than the old type. By putting
more contacts A, A on block of wood or
fiber D you can have any number of poles.

Contributed by JOHN BOWERS.

POTENTIOMETER FROM CAR-
PENTER'S PENCIL.

A very good potentiometer can be made
by carefully splitting a carpenter’s pencil
and taking out the lead. The lead is
mounted on a suitable base by brass strips.
A slider is made to bear on the lead.
ball bearing slider such as the “Electro” is
very good for the purpose. The other de-
tails are shown in the drawing.

Contributed by J. BONANNO.

e —_—
Lead from a
lCarpen'tr; Penc g

]

One of Those Square Carpenter’s Penclls WIll
Do the Trick Very Nicely, Keep Away From
Father's Tool Box, Tho,
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HIS Deparunent {3 conducted for the benefli of our Radio Experimenter, We shall be giad to answer h u
all, but we can only publish such matter of sufficient Interest to all, § & SR TSRt i el
1, This Department cannct answer more than three questions for each correspondent.
:ﬁodogxlyt&l:. side of the sheet should be written upon; all matter should be typewritten or eise written in ink. No attention paid s
pen a 1
3. Bketches diagrams, etc., must be on seran.te sheets. This Department does not answer questions by mall free of ®
4. Our Editors will be glad to answer any letter at the rate of it¢ for each question. If, however, quall’l’ona entalil eo.f.'}iﬁ‘r‘.m. rescaroh
grkrhl:i“::a:: ::lculazleom. p:;ent research, etc., a speclal charge will be made. Before we answer such' questions, correspondents will be
(3
You will do the Editor a personal favor If you make your letter as brief as possible,

NO LICENSE REQUIRED FOR
RECEIVING

A. 1. You will find manner of connection

] > A. 2, The approximate wavelength of th
explained in the diagram illustrated on this is gh 5 o

acrial you mention is slightly over 200

(208) Russell D. Rich, Albany, N. Y, in-
quires:

Q). 1. I have been thinking of setting up
a radio receiving station. However, it is
not quite clear to me whether a license is
required and, if so, what kind; also what is
meant by “special amateur license”?

A. 1. There is no license required for the
operation of a receiving station. Licenses
are required solely when amateurs employ
transmitters as well as receivers. The spe-
cial amateur license is issued to experi-
menters only in special cases, the Govern-
ment officials deciding what js and what is
not a “special case”.

EMPLOYING RECEIVING BULBS
INSTEAD OF A GENERATOR
(209) C. Holmes, Washington, D. C,

writes :

Q. 1. T would like to know if 110 v. A.C,,
which has been stept up thru a transformer
and rectified by means of rectifier bulbs,
could be. substituted for the high voltage
generator described in the Radiophone Set
of Mr. Dannalls in Rapto AMATEUR NEews
for June,

A. 1. Yes. This method of securing the
necessary high plate potential may be em-
ployed instead of the generator. It has the
advantage of being less expensive; in fact,
the experimenter may construct his own
transformer and purchase the necessary
rectifier tubes.

GROUNDING OF LINE PRO-
TECTORS.
(210) L. G. Windom, Columbus, Ohio,

writes :

Q. 1. How should a so-called “line pro-
tector” be grounded?

A. 1. Line protecting devices are grounded
to the nearest effective earth ground, If
this is not available a good ground may be
secured by burying a large metal pipe or
Plate in about 6 feet of preferably moist
ground. A line protector is for the pur-
pose of oprotecting the apparatus from
lightning or accidental high tension fouls.

Q. 2.1 have a %4 kw. transformer but
cannot secure a spark from the gap when
the aerial is connected in the circuit. What
can be the trouble?

A. 2. Your question is rather vague. If
You are employing this transformer in con-
nection with a regular amateur transmitting
Circuit, it is possible that your spark gap is
too wide. It is also possible that your
aerial is poorly insulated or is grounded.

SERIES-SHUNT CONDENSER
SWITCH.
IEZU) John Franklin, Kansas City, Mo,
asks

, Q. 1. Will yoy publish a diagram show-
ing method of quickly changing an aerial
tuning condenser from a series to a shunt
connection

page.

Q. 2. 1 have a considerable amount of
copper tape having the dimensions of .025
by %4 inch. Will this be suitable for a
receiving aerial?

A. 2. If you have a sufficient quantity of
this tape on hand and do not wish to go to
the expense of purchasing antenna wire,
there is no reason why you cannot use the
tape for an aerial. It should prove quite
suitable as it offers a fairly large surface to
electro magnetic waves.

CAGE TYPE ANTENNA.

(212) Clarence Smith, Shamokin, Pa,
writes :

Q. 1. Please publish complete dimensions
for building a cage type antenna in order
to keep its natural wavelength at about 200
meters.

A. 1. We can serve your interest in no
better way than by referring you to page

ir T

¥

K

L |

Q. 211. Connection for Quickly Changling
from a Serles to a Shunt Condenser
Hook-up.

81 of August Rapio News, where we pub-
lisht “The Construction of a Cage Type
Antenna” by Lloyd C. Greene. In this case
the complete information for a cage type an-
tenna having a natural period of about 180
meters was given.

CARDBOARD TUBES OF ALL
SIZES.

(213) John Showalter, Wabash, Ind, in-
quires:

Q. 1. Will you publish the name of a
firm which sells cardboard tubes 2 feet long
and 6 inches in diameter as well as other
sizes?

A. 1. We refer you to The Baechm Paper
Co., 219 Fulton St, N. Y, C.

Q. 2. What js the approximate natural
pertod of a four-wire aerial 100 feet long
and 40 feet high?
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meters.

FEDERAL VERSUS ACME TRANS-
FORMERS.

(214) William Baker, Brooklyn, N. Y,
wishes to know :

Q. 1. Concerning the Federal and Acme
amplifying transformers, which do you
think is best suited to be used with audio-
tron vacuum tubes?

A. 1. These two transformers are manu-
factured by two most reliable firms and
You cannot go wrong in either case, either
:)_ne being suitable for the purpose You men-
ion.

TWO METHODS OF BUZZER
TRANSMISSION,

(215) F. M. Libby, New Brighton, N. Y,

asks:

_Q: 1. What is the approximate trans-
mitting distance of a high frequency buzzer
when used with a coil shunt?

A, 1. This depends upon individual con-
ditions. Some amateurs have only been
able to secure a range of one mile while
others have secured distances of five miles
or more with buzzer transmission.

Q. 2. How (is_vacuum tube radio teleg-
raphy transmission accomplisht?

A. 2. A Vacuum Tube power circuit and
modulated wave is secured by means
of a so-called “chopper” placed in the an-
tenna circuit.  That is to say, the oscillator
tubes generate and cause to be radiated an
undampt wave. This in turn is broken up
or “chopt” so as to bhe readable in spark
receiving circuits by means of a high fre-
quency buzzer placed in the aerial circuit.
Sending is accomplisht by means of a key
and battery in series with buzzer.

PREFIXES OF METRIC SYSTEM,

(216) C. K. Brown, Chicago, Ill., writes:

Q. 1. Please publish the prefixes of some
of the electrical units mentioned in radio
work. I feel sure this is pot very clear to
many amateurs.

A 1. The following list of prefixes is
herewith given:

Prefir — Abbreviation Meaning
micro one millionth
milti m one thousandth
centi c one hundredth
deci d orte tenth

deka dk ten

hekto h one hundred
kilo k one thousand
mega M one million

Q. 2. What are the English. i
to one meter, and to one kgulg';cfcqru?walents
A 2, A meter is equal to 3281 feet, while
the kilometer is equal to 0.6214 mile
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E again make the announcement of
Vv the third $100 true contest cnhslcd
“Smallest Portable Radio Outfit',

A great many amateurs,—if not the major-
ity,—are intensely interested in a amall porta-
ble outfit that can be taken about when visiting
friende. when going away for weck-end parties,
for camping and a great many other pur'posts,
Particularly during the summer and fall a
good portable receiving outfit is greatly de-
sired and highly prized, as we have been able
to matisfy oursclves from experience.

With modern radio apparatus, properly put
together, It io posmble to receive messages over
surprising distances. even with smagll, but com-
pactly built, appartus, and there is no reason
why our amateurs should not be abte to turn
ont something really worth while, In award-
ing prizes the judges will take into considera.
tion mop only the smollness of the outfit, but
ts efficiency as weil, In other words, the first
prize will not necessarily go to the amateur
who builda the smallest outfit, but rather to
the one who builds a small one that is efficient
as well. Of course the word “small” as used
bere is rather clastic. In other words, the
outfit which can be slipt into the pocket
might be a smaller one, no larger than an
ordinary watch! But, bear in mind, what we
are after {s not a freak outfit. A microscopic
radio receiving outfit could no doubt be built,
but we daresay, it would not be very efficient.
We have recently seen a European outfit that
was quite complete and could be carried
around in a walking cane, and this was not a
bad idea at all; besmdes it worked well. This
may be a hint for some of our radio enthusiasta.

Requirements of the Outhit

HE cutfit must have means for tuning, It

may have one or more detectors. [t should
have means for receiving messages by sound,
which may be the usual set of telephone re-
ceivers or something better,

There must, of course, be also an aerial of
some sort as well as a “ground” or ground
connection., Due to the very nature of the
contest, it is of course necessary that the aerial
be such that it will not take up too much

$100 “PORTABLE RADIO™ PRIZE CONTEST

room nominally. Concentrated acrials of the
loop type can {c used, or any other contriv-
Kal takes up a minimum space, but gives

ded or ex-

ance t
quite a good capacity when unfol
tended.

Remember that the editors are not looking
for freaks., The outfit smust work and in order
to prove it, the contestant must build it, for
no entry will be considered, unless it is ac-
companied b{‘ a photograph of the actual outht.

In publishing the various ideas, all the
rights revert to the publishers. The latter
also reserve themselves the right to publish
manuscripts which were sent in to this con-
test, altho they are not prize winning articles.

2L A T

~  PRIZES OF $100 IN
GOLD

First Prize ... ... $50.00
Second Prize.... 25.00
Third Prize...... 15.00
Fourth Prize..... 10.00

L

In that case full space rates will be paid for
any manuscript publisht that did not win
a prize, I
s will be noted, the publishers offer prizes

totaling fuuwa in gold for the best article on
the smallest practical and efficient radio tele.
graph or telephone receiving outfits. i

Several radio experts will act as judges in
this contest. Every one of the judges will
pass upon the manuscripts submitted, and
there can be little doubt that all contestants
will be treated fairly and impartially. From
the very nature of the contest, we are certain
that it will not only bring out the very bes
there is in the American amateur, but that it
will advance the art for portable radio receiv-
ing outfits considerably.

R PO T

Rules for the Prize Contest

THE sct to be described may be of the usual
receiving type. Vacuum tube type, or crys-
tal detectors may be used at option of builder.

There should be some new features em-
bodied in the outfit that are not known now,
or have not been publisht heretofore. It is
quite important, and as a matter of fact neces
sar_r that the set must have been actually
built, that it is either In use, or has been in
use. Wild “ideas’ or patent descriptions are
strictly excluded from this contest. [t is also
obvious that insofar as this contest is con-
ducted chiefly to bring out NEW ideas. com-
mercial radio outfits are excluded from this
contest. It is necessary to state what instru-
ments are used, and if some of the instruments
have been bought, the make must be stated.

good diagram of the connections neatly
executed in ink is to be furnished. A good
photograph, not smaller than $x? inches giv-
ing at least two views of the sct is necessary,

hotograph of the builder is also required.

il photographs, diagrams and other data
sent in by contestants which are not used will
be returned at our cost,

In cases where there seems to be some doubt
as to the practicability of the instrument we
reserve the right to ask to inspect and test
the set; insured parcel post charges at our
own expense both ways. Of course, we shall
return the instrument promptly. ’fhis, bow-
ever, will not be requested if the photographs
and descriptions are convincing.

More than one outfit may ic entered by
contestants. The contest is open to everyone,
radio clubs included, except manufacturers.

The manuscripts should not be longer than
1,500 wards; 1,000 words preferred. Al
prizes will be paid upon publication.

The Contest closes in New York
November 15th, and the first prize
winning article will appear in the
December, 1920, issue. Address all
manuscripts, photos, etc., to “Editor
Portable Radio Prize Contest,” care
of this publication.
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Developring Radio in the. Hills
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Figs. 1a, 1b and tc Show the Core Form and Manner In Which Wire Is Wound Upon [t.

%
i

(Continued from page 203)
Frimary

>:<
i
X
L

o NC N

rig. 1¢

® ‘ t P 3 , ‘ T
Ry

Z
JecL T Y

Fig.2

S2

Primary and a Secondary ‘‘Splder Web’ Coll.

In the illustrated samples shown here a
core made of formica having excellent in-
sulating qualitics combined with great
strength, was cut in the shape shown in
Fig. 1, which in she present case has sev-
entcen slots. Next was wound a suitable
sized wire in the manner shown at Fig, 1,
that is to say, the core was revolved upon a
suitable mechanism and the wire was placed
first on one side of the slot and then across
to the other side of the slot and then back
again until a complete revolution of the core
had been made. Upon the second revolution
the winding upon the coil assumed the form
shown in Fig. le. The process was then
kept up until the coil was wound to a pre-
determined inductance.

The evolution of the three coils is shown
above where one coil was wound upon a
small wooden disk to which had been
previously inserted metal prongs. The sec-
ond step is where the coil was wound upon
an insulated slotted core, hut in this in-
stance distributed capacity was found to
be still too great to make the coil very use-
ful. The next step was therefore the de-
signing of a core having slots wide enough
to permit the crossing of each layer as near
to a right angle as possible. his is ef-
fectively shown at Fig. lc and therein lies
the success of the coil. It will be noted in
such a coil that the distributed capacity is
bound to be less owing to the fact that the
wires cross at less frequent intervals than
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Flg. 2 lllustrates a Schematic Arrangement of a

does any other multi-layer coils. Of course
different sized coils necessitate different
styles of core and wire: In the case of a
200 meter unit comprising a primary, sec-
ondary and tickler coil, a sample of which
ts shown in our illustrations, the wire is
composed of No. 24 B & S gage single silk
covered and in the larger one No. 26 wire
is used.

ADVANTAGES OF THE ““SPIDER WEB” COIL

1. It has more inductances in the same
given space than others. This is due primar-
ily to the fact that there is no magnetic leak-
age in the coupling of adjacent coils and the

(Continued on page 230)
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CORRESPONDENCE FROM READERS

CONCERNING HONEYCOMB
COILS

Editor of Rapio News:

I have just encountered a peculiarity of
Honeycomb Coils, the correction of which
trouble I believe will be of interest to all
Amatcurs using this type of inductance.

1 am the proud possessor of a very
elaborate receiver with three stages of am-
plification, and a good antenna, being on
the roof of a four-story apartment build-
ing, with all four wires brought to the
lifhtning switch at the bottom, but in spite
of all this, 1 could do no long distance re-
ceiving on short wave lengths during damp
or rainy weather.

It is not necessary to dwell on the usual
trouble-hunting procedure through which I
went each time, we have all done it, suffice
it to say that I found none.

One night when this condition was excep-
tionally. bad, I noticed that the fibre bands
which go around the coils were a little soft!
At the time I was trying to pick up some
600 meter stuff but could get nothing.

You can readily see what had happened!
I immediately removed the bands with a
screw driver and there they were! All the
600 meter boys pounding away oblivious of
my joy! The plugs had abserbed moisture
and were fastened to the plug at one end,
and the socket at the other, with screws
through the coil mounting!

To fasten the coils to the mounting with-
out the bands, is a very simple job. Clamp
the two together and drop hot sealing wax
on one side and then on the other, first re-.
moving the small piece of band which is
put between the plug mounting and the coil,
then trim it all down with a knife.

If the job is done carefully and the sealing
wax run well into the centre, it will take
more hard usage than the insulation will
stand to break the bond made by the wax.
To protect the coils from hard usage, I
have mounted them in an upright position
using a suggestion published recently in
Rapio NEws, wherein a strip of wood is
drilied with holes in which the plug is
inserted.

For Amateurs constructing their own
coils however, I would suggest that the coil
mounting be made with a lug or stud of the
mounting material and be made to come thru
the coil and the coil held in place with a
fibre nut, or a brass one well insulated from
the coil itself. If the coils are wound on
heavy enough paper the insulating feature
can be disregarded.

Hamrin R. Forovce, 8AI]J,
Cincinuati, Ohto.

WHY ARE V.T’S SO COSTLY?
Editor of Rapro News:

Judging from your past articles 1 infer
that you are deeply interested in amateur
welfare and particularly that part concern-
ing the H.C. of radio apparatus. For that
reason permit me to make the following
remarks. [

It is agreed that the vacuum tube is in-
deed a most necessary appliance of modern
radio. It is, however, a very costly one
at present. Is this absolutely necessary?

hy do we have to pay $7.00 or more to
our manufacturers for a bulb which the
Yvoolworth stores can give us for $.10, lack-
mg, of course, only two pieces of metal
—the grid and the plate?

am acquainted with several amateurs
who with crude tools have been able to con-
struct a fairly practical vacuum tube for

- It would seem that our manufac-
turers could sell one from somewheres in
the neighborhood of $2.00; so why $7.00?

S 1t a case of profitcering?

It is understood, of course, that the patent
situation is not quite clear and that there
are many conditions attending the ‘manu-

facture of modern vacuum tubes which are
very costly to meet but again 1 repeat, why
$7.00 a throw?
What do other amateurs think of this
matter P
CARL MASSON,
Jamaica Plain, Boston, Mass.

INFINITE WAVE RECEPTION.
Editor of Rapio NEws :

Perhaps some of your many readers will
be able to give me a little light on the fol-
lowing subject. In any case, I would like
to learn their views.

Smith has a IK\V station. Jones has only
a Y4-inch spark coil. Smith, of course, will
hardly speak to Jones now because he
claims he can transmit two thousand miles.
He means to imply, I suppose, that, with the
average present-day equipment at the re-
ceiving end, his set will transmit signals
that are audible two thousand miles away.
For, the distance to which any station can
actually transmit is, to my way of thinking,
infinite! And I mean all this regardless of
the size or location of the transmitting sta-
tion or the amplitude of the transmitted
wave.

Given, an infinitely sensitive receiver,
what is to prevent the reception, in China
(or Mars for that matter), of waves emitted
from a buzzer that is located in Alaska?

To me, the development of a really ef-
ficient receiver contains unbounded possi-
bilities. It is a strange fact but never-the-
less true that to-day, with all our modern
radio improvements and “super-sensitive”?
receivers, with all our “efhcient” bank
wound and “honey comb” inductance in con-
junction with our multi-stage radio- and
audio-frequency amplifiers and with all due
respect to the wonders that have been ac-
complished and the geniuses who have
made them possible; there is not one single
bit more energy abstracted from the aerial
now than there was in the days of the
coherer!

Because man takes that same amount of
feeble current from the aerial that he ob-

tained 15 years ago and by its trigger action

thru a bank of his modern vacuum tubes
causes energy to be released from his “B”
batteries all out of proportion to the re-
ceiving current, he foolishly and vainly
boasts of being able to transmit power by
wireless! Better, by far, bend his energies
toward perfecting a device or a method that
will enable him to do away with his multi-
steps of amplification by making use of a
little more of the energy that is already in
his aerial! _
Wishing Rapte NEws and its Editor
much success, I am,
GeorGe N. Garrison,
East Orange, N. J.
(Mr. Garrison is correct. He voices our
ideas as printed in our January, 1920, edi-
torial, where we said:

The question before us is: How far can you de.
tect an electrical wave? Theoretically there is no
limit. In other words, as time passes and our
detectors become more sensitive we find that we
can reach further and further. We will all live to
see the day when the waves emitted from a buzzr
will be picked up after having traveled around the
globe a distance of 12,000 miles. Undoubtedly the
reach much further but unfortunately our eart
will then have become too small, for the emitted
waves certainly trave! infinitely further.

FADING SIGNALS
Editor of Rapio News:

T take exception to the views of Mr.
Fitch as set forth in the article “A Possible
Explanation of Fading,” which appeared in
the May issue of R. 4. N.

Aboard a steamer [ have listened to many
stations while steadily approaching them,
and also while receding from them. As a
rule there was no fading. I have listened to

227
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NPG continuously for some time while re-
ceding at full speed, and observed no fad-
mg. In such cases, I should have passed
thru Mr. Fitch’s *'stationary nodes” had
they been present.

This much is demonstrable : Each wave is
characterized by a magnetic force and an
electric force which are directed at right
angles to each other and to the line of
their travel. elocity is three hundred
thousand kilometers per second. We are
concerned with the magnetic force rather
than the other, because it is the magunetic
force that cuts our receiving aerials and in-
duces therein the currents the effects of
which we hear in the phones.

I think that Mr, Fitch’s article is mis-
leading. There are such things as station-
ary waves, but such waves occur in special
cases, such as that of reflection, where the
reflected waves meet the original ones.

Fading may possibly be due to moving
massses of clectrically charged water vapor
which pass bLetween stations.

S. W. Surron,
Leavenworth, Washn.

AN ANSWER TO THE ABOVE.
Editor of Rapio NEws:

In reply to Mr. Sutton’s letter I must say
that his experience surely proves that ordi-
nary wireless waves are not standing waves,
but this does not prove that stamling wire-
less waves do net exist. e states that
there are such things as stationary waves,
but such waves occur in special cases, such
as that of reflection, where the reflected
waves meet the original ones. Why
shouldn’t these special cases apply to
wireless waves as well as say, sound waves,
light waves, mechanical waves, etc? Hertz
experimented with stationary radio waves
on a small scale.

It is well known that only a small amount
of the energy picked up by a receiving anten-
na is absorbed in the detector circuit; most
of this energy being re-radiated from the re-
ceiving antenna. These re-radiated waves
meet the original waves, and, if the dis-
tance between the two stations is correct,
interference waves will be set up between
the two stations. If a receiving station
happens to be located on a potential node
between these two stations, it cannot re-
spond to the sending station; but if either
of the two stations de-tunie the system, the
middle station can respond to the sending
station. We may be copying signals of a
certain station loud and clear, hut just as
soon as some one behind us tunes in these
signals, they fade away. I think that the
only possible way to prove this theory is to
notify the operator at the sending station
when his signals fade, and have him gradu-
ally shift his wavelength. If the signals
come back to audibility, we would know
that the fading phenomenon was due to
standing waves.

I do not agree with Mr. Sutton that we
are concerned with only the maguetic force
of wireless waves. In the Desember, 1919,
issue of the Proceedings of the | R.E., there
is an article "An Oscillation Source for
Radio Receiver Investigations,” describing
how the electric field and then the magnetic
field of a vacuum valve oscillator was
shielded from a small receiving set, and
it was found that the electric field is by
far the stronger for exciting the receiver
circuit.

I do believe that the energy from a send-
ing station is propagated by couduction
over the surface of the earth, because radie
frequency currents travel over the sur-
face of conductors; and the depth of pene-
tration is a function of the frequency, de-
creasing with increase of frequency. Since
energy is radiated from a conductor carry-

(Continued on page 242)
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n a few minutes. Then it is only,
a matter of practice to acqulre the
welrd, fasclnating tremolos, stacca-
tos, slurs, and other effects that
make this Instrument go delightful,

The Hawallan Guitar plays
any kind of music, both tiie
melody and the accompani-

Play the Bawallan Guitar .
Just Like the Hawaiians! | Developing Radio in
0 hod of teaching | lmple, plal i
L e oF Carhice o sk, fete and oty | § the Hills
In half an hour you can play it1 We have reduced H (Continued from page 226)
the necessary motlons you learn to H
only four-—and you acqulre these I g
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ling of circuits.
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probstion elaht ieeks "The 10¢ oes not repes we. | from side to side, ith two condenser 900 iliperations.” 200 it e and
but we are glad to {nvest In new friends, = Adiress: : : apparatus, etc. g featise
Tho Pathfindér, " g9 Lanodon 8ta., Wasnington, 0. 6. | 005 and 001 mfd. this set which has been an Wireless Telegraphy.” 20
= ~ built primarily for amateur work will easily FREE coupon;vrior olur 160-
respond to wavelengths of from 175 to 400 gzﬁersem"f%o g eleos
i ‘ ‘ meters and gives excellent results. FREE Cyclopedia
. No, 22 measures 6
Make $60 & yoar prodt frem sms| . L.OT lONE wave work an arrangement I x5 in Welght
pair.  Theuiands are doing ®| Similar to that shown in Fig 2 can easily be 5 1b. Beau-
right mew. s sasy, plessast,| installed whereby two or more ipductance tiful stiff
P et raed Tt asd we help yo¥| iinits mounted side by side are made to Covers.
~ - 14 rite todav fer circulor. take care of increase wayel_ength ranges. i cseennlc:
PIGEON SUPPLY HOUSE. T Box 251, Hanover, Pa| 10 this instance, however, a jack and plug ints (s
“Plzsons - Poultry- Pet Stock™ arrangement may be installed or a dead- or colm fur
You can be quickly cuved, if you | c¢nd switch employed. "ndWl‘l’llfP s ‘é'}_‘
clopedia Catajogue No.
s I AMMER AS A TRANSMITTING INSTANCE. 22 as deseribed.
. ! z G
Bend 10 centa cofw or stambs for T0-page book onStam- There is one use for the spider web coil Eumgo&ngi%l;ﬂn
Zﬂﬂwﬂ-ﬁgg:::ﬂ:&g&um““%g "It tolls bow] which up until recently could not be said 236a Fun.,.._ St., New ,Y'".',', 9}7,_7

Benjamin . Bogue, g3 Bogus Bldg., Indlanapoils (Continued on page 232) —
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To the Discriminating

Radio-Craft caters to those who
demand the best in Radio Apparatus.

Detector Unit
Price $15.00

RADIO-CRAFT

(Z

Insist on Radio-Craft products. Even with
their outstanding superiority in design, ma-
terials and workmanship, Radio-Craft products

 cost no more than ordinary instruments,

Radm Craft apparatus is sold by
Continental Radle & Eelly & Phllllm Brookiyn, N. Y.

rp., N. Y. C. MeCarthy Bros, & Ford,
Manhattan Electrical Supply Co. Buffalo. N. Y.

Rudolph ‘lcmuld! & Co..

Radio Dlstnbullnx Co., Rocheater, N, Y
Newark, N. Atlantio Hadto Co., Boston, Mass,
Phllndelphla School of Wireless American Electro Technical Ap-

Telegraphy, Phllldelphh. Pl.. pitasce Co.,
Other Responsible Dcalevs

RaADIO. CRAFT Co.,INc.
Brooklyn, New York

Perfection in Radio Instruments

New York City.

Detector and Two-Siage
Amplifier. Price 870.00

JOBEERS’ INQUIRIES INVITED

Don’t Take Our Word for It

Read What Others Say—Then
Prove It for Yourself

We don’t ask you to take our word for the superiority of Brandes Matched-Tone Receivers.
Thousands of operators have written to us unsolicited letters and all are enthusiastic over

“Superior’ Sot, 3,000 ochma $7.00

the results titey got with Brandes Receivers.
our trial offer below.

“Thoy aro all und more than you clalm them to
be.”—W. M., Columbus, Ohle.

“They ure the best phones anyone can buy. They
bring in the statlons you don’t henr with other
phoites and cut out half the atatic.’’—M. B.,
Richiteld, Utah,

“1 have tested very many recelvers atl sarlous
prices and none of them are in tho same cluss
with yours. THonest goods, good Inspection and
testing (brevious to shipment) ought to be known.”
—J. B, Fall Rlver, Muss.

1 own a pulr of your 2,000 Ohm Superior Hend-
gots and have usod them for the lnat two yoars.

Read what some of them say, then act on

They are better thaun ever, plcking up messages
when many others have failed."—E. H., Lowden,
Ia.

| can recelve N.A.A. much sharper and clearer
with your Superiors than with my
Ohms. and they were guod phones.™
fonte, I'a,

“\with avernge amtenna of only 40 feet helght,
crystal detector, and my *Supertor” phones 1 bave
been nble to hear ships 1200 to 1400 mites at sea
and Innd stations up to 1200 miles distant—beftore
9 P, M.*—C. 8. M., Concord, Caitf.

C. D., Belle-

Here’s Qur Offer:

Sond Bo for catalog *'G.”” @rder any palr of our recolvers you want
Try them 10 days in comparison with the phones you have now. If they
aren't better phones for cloarness, sensitiveness and distance than what
you are now using, return them fo us nnd back comes your money Im-
mediately and without question. Brandes phonos are used by U, 8.
Governmoent oxperts, colleges and technical schools, and by professionals
and amateur operators all over the world.

C. BRANDES, Inc.

Wireless Receiver Specialists
32 Union Square, New York, N. Y., Room 823

BRANDES

Matched-Tone

Wireless
Receilvers

o
— -
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Quality Instruments

Formeasuring your trans-
mitter output use Roller-
Smith Type TAW Radio
Ammeters.

Because

They are especially de-
signed for short wave sets,
both spark and C. W.

They are accurate on both
direct current and on al-
ternating current up to
2,000,000 cycles,

They represent the highest
quality instruments obtainable.

Ask your dealer for Type
TAW. If he hasn’t it, write us
and we will put you in touch
with one that has.

CLLER:

L m%m%%%mﬂ

MAIN OFFICE:
15 Barclay Street, New York
WORKS:
Bethlehem, Pennsylvania

CHICAGO—Monadnock Block
CLEVELAND—6523 Euclid Avenue
DETROIT—Majestic Building
Other Offices in Principal Cities

-,

STORAGE BATTERIES FOR
WIRELESS

We can furnish storage batteries in units of
ten cells, sealed in hard rubber case, sult-
able for “B’ battery, for $9.75, delivered,

charged ready for use.

Money back if dosircd within ten days.
Maxlmum discharge rate one ampere,
Welght 236 1bs.

T I ey

LEE STORAGE BATTERY CoO. ]
: 804 E. State St. Rockford, 111, :

T8 18H 10 B U

X X Bakelite Panels

1/ shick. 13" wide. ahy lendth, at 28c per linear
e Shdpping wolkbt, 3 b, per aquare foot.

Heavy Gray Cardboard Tubing
04" and ¢° dumcters, at e per fool, postpald
Ovder shipped on mert mall. yuaranteed.

A. K. Lalng. Radlo Supeplies
| Petham Manor New York

Developring Radio in
the Hills

(Continned from page 230)

B LTI T M R I TR B

of any other concentrated inductance of the
present day, and that is for transmission
work. There is no reason why this form
cannot eventually become a standard and
practical inductance for transmission and
particularly in power vacuum tube work,
where the potentials employed are much
easier to handle than either spark or arc
sets. This possibility opens up a field of
endeavor well worth being seriously con-
sidered by our manufacturers of radio ap-
paratus especially those who are today
building radiophone and- radio telegraph
vacuum tube transmitters as well as regular
small power sets. Of course this applies
to long wave transmission as well as to low
wave work such as used by amateurs and
which involves very little oscillatory circuit
inductance,

CONCLUSION.

Enough has been said coincerning the ad-
visability of individuals so inclined repair-
ing to the distant hills or even in the back-~
woods where one can give full sway to the
development of ideas without fear of being
molested by the constant grinding activities
of a large city. Cheer up you amateurs
who live in the backwoods and thank your
lucky stars for your lot. It is often mid
such ideal surroundings as are present at
Radio Hill that the hopes and ideas of a
lifetime may be carried out. Radio develop-
ment is fortunately one of the things which
may be carried out in this manner. Figure
it out for yourself whether you be novice,
professional, -amateur, or top notch engi-
neer. This inventor has secured over 100
patents of various kinds covering not only
radio but many mechanical, musical and
photographic devices. Under his present
ideal surroundings he hopes to double that
number within a comparatively short time.
What is to stop you or anyone else from
doing the same? Peace of mind and plenty
of breathing space—that’s the secret.

THE FIRST “AROUND THE
WORLD"” RADIO MESSAGE.

The following is a copy of the first mes-
sage to be heard around the world. It was
received by Secretary of the Navy Josephus
Daniels recently from the Lafayette radio
station at Bordeaux, France; the world's
most powerful transmitter.

“NSS de Lafayette
Secretary of the Navy
Washington, D. C.

This 1s the first wireless message to be
heard around the world and marks the
milestone on the road of scientific achieve-
ment.

Lafayette Radio Station,
Aug. 21, 1920, 4:00 AM.”

NEW RADIO COMPANY FORMED.

Trade Commissioner Brady at Buenos
Aires cabled Department of Commerce that
organization of a company had been com-
pleted which will establish direct radio
service between Germany and southern
countries of South America.

The company has been capitalized at $4,-
300,000, of which about half is held in
Germany. Radio service is expected to be
established in 1922 and commercial mes-

| sages will be sent at rates equal to approxi-

mately one-third of present cable rates.

wwWWw.americanradiohistorv.com

October’s Special Value!

DeForest CV 500 variable Condenser. .. ... $6.08
Max, capaclty, 0005 ; minimum, lowest poa-
sible. Above type has no knob or pointer,

We supply a

Large 3%" Corwin Knob and Dial. . ....... 1.70

Special T TE
S:?ec i’rlee 56.25 C;‘E.‘,’:" $7-75
AERIAL WIRE 1c PER FOOT

T atrands No. 22 solid copper—tin plated to Dprevent
oxidation. Maximum udll:.uon nnupsumﬂh. Max-
imum strength and radiation. Include postage on 16
Ibs. per 100 rect.

GROUND WIRE 8¢ PER FOOT
37.00 Per 100 Feet
No. 4 asolld copper—triple brald—rubber oovered.
Include postage on 20 Ibs. per 100 fest.
Lightning Switch, $4.00
600 volts, 100 amps., 8.P,D,T.
Audiotron Adaptor

Consists of standard 4 prong base
with brass supporting connectors.
Permlts mounting tube in vertical
position, so fllament will not ssg
snd touch grid.

$1.75 Pastpald
NEW! — NEW! — NEW!
10,000 OHM GRID LEAK, 32.60
Doslgned for VT Transmittars
HONEYCDMB COiL ADAPTOR

Attach to binding posts of a Mur-
dock or similar variable condenser,
insert H-C coll, making & tuning
unit.  $1.50 per pair.

See Our Ad on Page 234

Radio Equipment Co.
630 Washington St., Boston, II, Mass

NEW VIBRATONE

This 8ot lllustrated Ahon_o_pu-lho (1]
110 VOLTS, D. C. or A. C. A

It is absclu!el{ complete as shown. Needs
no helix, spark gap, condensers, etq.. etc.
Simply connect to aerial, ground and
electric circuit, and send.

NO BATTERY EXPENSE

Runs all day for 2 cents.
Sends three to five miles.

PRICE $18.00 COMPLETE

With Key, Plud and B-foot Core
Send for deacriptive civcular 150D~—To-day

WIRELESS EQUIPMENT CO,, Ine.
188-190 GREENWICH STREET, NEW YORK I

THOSE NAVY TYPE DAILS

—~—The only ones for sale for amateur use
90 cents each

THE C and S RADIO CO.
Dept. USI Omabha. U. §. A.
nSuperlative Radio Enginsering Productions*’

a Loose Couplers
Cambinatien Loose Coup-
mo lor Parta and accessories.
Send 3¢ atamp for lit,
erature whic[: is sure

to interest you.
J. F. ARNOLD

2082 LexIngten Av., N.Y.
Established 1910

READ THE CLASSIFIED ADVERTISE-
MENTS ON PAGES 260-262
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SENSITIVE? 7'he Navy Thinks So

Improved Type “E”....$20.00

Original Type “C”....... $16.50
Your dealer handles Baldy
Phones. If he cannot supply

you, send direct.

Iz

L

a

“
9.
2

HE U. 8. Navy, the British, French and several
other European Governments, in additionr to most
professional operators, have adopted Baldwin Phones
as their standard of electromagnetic receiver excellence.
The reason for this preference is apparent. Excep-
tional sensitiveness combined with ruggedness gives
Baldy Phones their popularity. The diaphragm is
made of the finest quality selected mica with the
force concentrated at the exact center as in the high-
grade phonograph reproducers.
. The small armature is pivoted and designed to act as
a fulerum when connected to the diaphragm by a small
link. There is no tension or springing of metal as in
ordinary receivers. Four pole pieces of a single sole-
noid act upon both sides of a lightly balanced arma-
ture.

John Firth&G.Inc.

MAKERS OF

S Bureau of Standards UWhvemeter == Kolster Decremoton

. ‘
dwin Phones

C ke Ynternational Standard for Super Service

18 Broadway New York

as SERIES “T".

4300
This month we wish to announce a NEW MODEL of VARIABLE CONDENSER, which will be known

_ Entire Satisfaction

is what our customers say.

ARE YOU

2 | GETTING ENTIRE SATISFAC-
TION from condensers you have
purchased elsewhere?

IF NOT, we are sure you will be
pleased with what we are offering,
because, we mamifacture only the
) BEST.

All we ask is GIVE US A TRIAL.

It is of the same gemeral construction as our SERIES *“S” condenser, but is built of heavier

material, the aluminum plates being die stamped from 1/32” hard rolled stock. The spacers are also of heavier

stock, and the general assembly insures a very rigid instrument.

At the present time we are unable to fill orders

for the SERIES “S” condenser, as we cannot obtain materials, but can ship the NEW SERIES “T” or the
SERIES “L” condenser from stock.

SERIES “T".

2 plate Vernier. ......

No. 20

No.- 70 7 plate, approx. .0001
No. 130 13 “ “ .0002
No.170 17 * X 0003
No.230 23 * 4 0005
No, 310 31 *“ . 0007
No.430 43 “ i .001

No.630 63 “ “ 0015

Inciude posiage for one pound to

......................... $2.00
mif ol et o il AN ) $2.35
Mol smmpss s - ME T QDOBBS $2.75
[T A Pt o $3.15
TS ade o1l B ipreny slonsnsrononsios $3.60
B i il ki bk $4.30
RV afiomers 365 & 347 Promiael3 T3 o0 $5.25
M. mwmse - o oo cHEERnes % $7.50

your cily.

PRICES

SERIES “L™.

No. 2300 23 plate; 000755t es o dhmetbi o casosnmm $6.00
No. 4300 43 plate, 0013 ... ... ... viiiiiiinnins $8.00
No. 6300 63 plate, 002 ....icvvivirivan ooy $10.00

Include postage for two )
Prices include knob and pointer and mounting
screws. Specify whether brass or nickel pointer
and screws, and thickness of your panel.
Either style of condenser, fitted with indicating dial
at additional cost of 75¢.

THE WIRELESS SHOP

A. J. EDGCOMB

Los Angeles, Cal.

511 West Washington St.

www.americanradiohistorv.com
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Indicating

QUALITY

The Corwin Indicating Dial, by its
superior performance of accurate
indication is recognized by radio

men as a popular and needy
addition to any set. It has
been further improved and
now comes in two sizes,
three and three and
seven-eighth  inches
in diameter.

This larger dial (3U")

fills the general de-
mand for an indicator to
fit the standard ome-quarter
inch shaft; quality and work-
manship  hetter tham ever.

3" dial only, 75¢; with knob,
$1.30. 37" dial only, $1.00; with
knob, $1.70. Sent postpaid anywhere.

ool

[t

We are distributors of the better class of
radio apparatus and offer a superior service
on products manufactured by A. R. Co. Acme,
Radisco. Murdock, Radio Craft, Clapp-East-
ham, Moorehead, etc.

Ten cents brings our latest catalog to you,
describing the above dial and all standard
radio apparatus.

é A. H. CORWIN & CO.

(T

flld

Iy

Dept. B2, - 4 West Park Street
NEWARK, N, J,

E_mmmnnﬂumuumlnnmmnmummmnmnmmmynmmmuym@nuumﬂm

NEW LAMPS FOR OLD ONESIII
A recent agreement with the
EASTERN VACUUM TUBE LABORATORIES
ermits ui to extend
RELIABLE AND PROMPT SBSERVICE
In the repair of vacuum tubes.
Audlotrons. Eleciron Relays,

Moorhead VT'S, Marconi VT'S } $3'50

W.E. and other makes quoted o request,
‘‘Satisfaction in Ten Days’’
Cash must accompeny all orders. Tubes must be
carefully packed to avold breakage.

SOMERVILLE RADIO LABORATORY

Bee Qur Ad. on Page 247.
102 Heath St omerville, 43, Mass.

O R O O T A 0 A e Y

RADIO APPARATUS

built te your specifications. Raw ma-
terial and parts. Machine work done for
experimenters. Cet my prices before
buying elaewhere.

A. C. PENFIELD
CONNEAUTVILLE, PA.

Radio News for October, 1920

Wireless Fakes and

Fakers
(Continued from page 217)

S T

phone receivers, comprised the epoch-mak-
ing receiving set, A collection of coils, con-
densers and switches lent *“atmosphere” and
confusion to the test, to be sure, and threw
our wizard friend off his guard. Mean-
while I connected an ordinary buzzer and
two cells of dry battery across the aerial
and ground, and placed the sending key on
the roof. When the time came for the
demonstration of the super-sensitive, extra-
long range receiving set, “I was unfor-
tunately called out of the room by some
urgent call or other,” and two minutes later
found me on the roof, key in hand.

For the next half hour that receiving set
picked up the most marvellous messages—
Peking, Cape Town, Manilla, Meclbourne,
San Francisco, London, Paris, Moscow,
Vienna—all call letters from points far and
near were heard with equal clearness and
volume—and all in English, strange to say,
Obviously, I did not possess the means of
sending in other languages, and I quite for-
got in my excitement that other countries
used other languages. Meanwhile our
wizard friend was amazed. He had never
heard of anything like this set before. And
he kept our “secret” by circulating reports
of the set far and wide, much to our satis-
faction and his subsequent discomfiture
when we made the cruel hoax known.

hen an art is new the possibilities are
tremendous. So little wonder that the early
stages of radio found many of us working
on the simplest ideas with fondest hopes
that we might accidentally stumble on some
simple principle that might spell fame and
fortune. In those days we trusted to luck,
in sharp contrast to the present efficient
method of working step by step along defi-
nite mathematicat lines which are thoroly
known to the profession but which, so it
seems, hold promise of something more if
pushed far enough.

One of our hobbies in those early days
was somec simple form of transmitter in
place of the crashing open spark gap.
Somehow or other, a commutator arrange-
ment appealed to us as a discharger. A
small battery motor with an extra contact
on the commutator, make-and-break, a spark
coil and a small condenscer were arranged
so as to produce a fat high-pitched spark
at the commutator break. Listening-in with
a crystal detector, the musical spark could
he plainly heard ahove incoming signals;
and even in our office three blocks away the
signals frotn the little motor came in quite
strong.

Now again [ say, in those days everyone
was credulous—credulous because the art
was new and full of mystery. Physicists
and mathematicians had not yet boiled it
down to cut and dried equations and rules,
and speculation was consequently rife. Our
manager hecame greatly exercised over the
hattery-motor transmitter. Ie insisted on
a “long-distance” test—bhetween our shop
and his lhome some twelve miles away.
Naturally, he never heard us over that dis-
tance, hut it was a long time before he
would admit that the scheme was imprac-
ticahle. Like all buzzer arrangements, the
signals were loud when nearby, but had no
carrying qualities.

Interference prevention! This was the
rallying cry of most radio inventors of the
time of which we write, Practically every-
one had solved the interference problem,
and it was said that hundreds of stations
might operate in close proximity without
interfering with each other.

Yet came a cday when the writer, left alone
with little or nothing to do in a large radio
station intended for testing purposes, de-
cided to test out some of the interference

(Continned on page 236)
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Paragon
Rheostat

has become the standard
fllament resistance.
For back of panel oz table
mounting,
2%4" dlameter,
4 ohms, 1% amps.

$1.75 Postpald

Immediste shipment.

Standard VT ch_ket, $1.00, Why Pay More?
A-P or Moorhead Eileitron_iellyu, $6.00.
A-P Type SE _1444 Amplifier VT's, $7.00.
44 Voit Varlable “B” Battery, $3.60.
Include Postage on 4 Lbs.
Complete In Landy wooden case and adjustable
phosphor-bronze “Jiffy"* connectors. Better than
block batteries! If one 4.4 v. unit weakens pre-
maturely, it can be removed and replaced, there-
by not impalring the total voltage—making this
the best battery vafue on the market.

Fresh 4.4 v. renewal units always in stock.
400- sach—or $3.10 per 10, plus 4 Ibs. postage.
Young & McCombs Rotary Spark Gap, $186.
“Cootie’’ Key, Double Action, Stands 2 K.W.
Plain Brass Finish, $4.50; Nickeled, $5.00.

Don’t Forgeil
We carry a complete Ifne of all worthwhile Radio

Equipment, such a3 Acme, General Rad! A
Chelsea, DeForest, etc. eneral Radlo, Murdock

Bes Our Ad. on Page 232.

Radio Equipment Co.

630 Washington St., Boston, 11, Mass.

AU IR

NEW YORK

BOSTON

HIS school offers a thorough

course in all branches of Radio
Telegraphy. Prepares you thorough-

for Government examinations,
Merchant Marine, Commercial Land
Radio, Radio for Railroads, Radio
for Aerial Mail Service, Etc. Ele-
mentary and Advanced Classes, day
and evening sesstons.

Nautical Academy established 1804;
Radio School, 1920
CAPTAIN F, E. UTTMARK, Principal

Write, call or phone for illustrated
booklet.

8 STATE ST., NEW YORK, N. Y.

Facing Battery Park, N. V.
Telephone, Bowling Green 8079

For Radio - = UTTMARK'S - — - For Narigalion

_I“IIIIIlllIIIIIIIIIIIIIllIllIIIIIIIllIIIIIIIIIIIIlIIIIIIIllIIIIIIIIIIIIIII!IIIIHIIIIIU

[

S R T O T L Tt ek it

SERRRREEUR R RR LR R g R R a g sanaaginy
STANDARD RADIO EQUIPMENT

| =

AGENTS FOR
MURODOCK FEDERAL TEL.
BRANOES AMERICAN RADIO
BURGESS AUDIO TRON.
GREBE CHICAGO RADIO LAB.
BENWOOD SPEC. OUBILIER
OE-FOREST TRESCO AND OTHERS

U. of I, SUPPLY STORE, Inc.
627-28-31 SOUTH WRIGHT STREET
CHAMPAIGN, ILLINODIS

V— =
‘Make your own “Wirelesa,' also Dynamos, Bat-
terles, Motors, Telegrapl,. Telephons, Lights, Bells.
Alarms, Calls, Current Reverser. Electrio Englnes, ote.
Book with 75 1llustratlons; hy oxperts so anyonae can
uadesstand It With Catalog. AN A0e, 3 for 28¢ Lp

J. C. Dorn, 705 S, Dearborn St,, Oept. 21, Chloago, ill.

YOU NEED LOCOMA

an interesting, inspiring, instructive MAGAZINE,
dealing with the serious side of Personal Subjects
—LOVE, MARRIAGE. DIVORCE. BIRTH
CONTROL, EUGENICS, SEX HYGIENE, etc.
15c. a copy, $1.50 a year. 8 months, trial 50c
| 100 E. E."& M. Bldg.,, Farmington, Michigan,
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A New Radio Production
TURNEY SPIDER-WEB INDUCTANCE

EMBODIED IN A SMALL UNIT

Statement: Reason | The Turney Spider-Web Unit
I There is mo & This unit contains
0 g magnelic leai~ FORMICA INSULATION THRUOUT
More Induc- age in coupling. The coils th'ree Tl.‘lrney
tance x being flat, the entire mag- spider-web induc-
netic area of the coil is | tance coils. Two
I available. | movable and one
stationary. There
>< are six binding
o The wire runs parallel fora || posts permitting
Less Dlstr.]buted greater distance and crosses | most any type of
Capacity staelf less frequently than circuit to be used
>< any coil krown. The doo i
| e doors, as
shown in cut, are
I capable of very
Lower High There being no interior may- fine adjustment
Frequency >< netic field or air core, high and stay where
Resistance frequency resistance i3 re- they are placed.
duced to a minimum. .
I With two con- )
densers, .0005 and Illustration shows front of cabinet removed
>< { 001 m.f., it will Patent Pending
- > d to wave- Dinensions, 4% x 5 x 13§
- The coils are so thin that respon ¢
Occuspxes Less three of them occupy less l lengths of 75 to LGk el
pace l than 3 snch, | 100 meters, and to give results such as you have not had before.

EUGENE T. TURNEY LABORATORIES T

THE WINDING
Holmes, New York request

Note Angle at Crossing.
Formica Core.

APPARATUS WHICH EXCELS

in those qualities which for 13 years have main-
tained its enviable reputation for reliability will
be found pre-eminent in the display rooms of
discriminating dealers and is manufactured by

CLAPP-EASTHAM COMPANY
120 Main Street CAMBRIDGE, MASS.

Catulog sent for 6c starups.

TYPE Z.R.V. Variometer has unit construction with
bakelite shell and hard wood ball. Has low dielectric
losses and a range of inductance of 1.25 mil henry maxi-
mum to .1 mil henry minimum. It is readily uscd on a

table or mounted on panels.

Complete with 3-inch dial and L $6.50 Radion Receiving Transformer
Without dial or knob....................... 5.75 200-3000 Meters. Price $14.00
e
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Boys! Learn the

of the

e HILREAT

I
il

other by wireless.

derful wireless.

travel. How to

“‘aerials”, “wave

the codes, too. A
and catalog on wireless.
ever published.

Send 25 cents.

you can get this
splendid book

Write at once—address
nearest office

Manbattan Electrical

Supply Co., Inc.

New York,  Chicago
St. Louis, SanFrancisco

; ||%

Listen in! Startling news
flashed from far corners of the earth
—or boY operatorschatting with each
i No wonder large
numbers of boys have taken up won-
Be one of them
Yourself. Catch messages.

Send Messages!
Our New Wireless
ManualTellsYouHow

_Tells all you want to know about
wireless, Describes how messages
Put up equipment,
i e ,receiving,
sending and all other points. Gives
A handy text book

ngths'

Ask for Wirel
Manual M 12. We credit the p..
25 cents on first order. Thus

FREE

s T T e

The finest

5
o/

]

N

ll'_—_\l.nu

| Radio  men, " by

of the Penn Radio
tus

hundreds of radioc men.

other conceras,
as the

In the past for
Complete stocks,-

kind ¥

i

mps

Whatsin a ,‘
~ Name?’

An open statement to all

H.

Raunschenberg, ‘proprictor

para-

Co., of Greenviile, Pa.

HE Penn Radio Apparatus Co.,
of Greenville, Pa,, is the original
company of that name.
two years of fair dealing we have se-
cured the confidence and good-will of

Recently several new compantes have been
started with names similar to our own,
causes confuston and as we stand on our own
merits and wish to avold any mlsunderstand-
ing, we have declded to adopt a new nhame
which will distingulsh us clearly from all
Hereafter ‘we will be known

20th Century Radio Co.

This new name Involves no change of pollcy
whatsoever, and you can still rely on us as

-prompt

service,—fair prices.
‘Vl“' not get in touch wlth us when you
want some new radio equilpment of any

Cordially yours,
c

Rauschenberg.

New catulogue just out malled for flve cents In
o

Through

This

|

(Continued from page 234)
prevention systems about which so much
had been said. Throwing the automatic
starter of the two-kilowatt motor-generator
set, he was soon ready to send. A station
about 25 miles away happened to- be calling
up another station some 150 miles farther.
The writer broke right in on the conversa-
tion and insisted on receiving a report on
how his signals came in. At first the sta-
tion called refused to pay any attention,
hut after ten minutes, during which it must
have been impossible for the operator to
hear the distant station, he changed his
mind. And the same experiment was tried
with other stations the same afternoon, with
about the same results. And yet we heard
no end to the marvellous accounts of inter-
ference preventers!

Speaking of interference, there was a doc-
tor in New York City who had a personal
grievance against one of the large radio
companies then in full bloom of its short-
lived glory. Of course, the reader will ap-
preciate that we are writing about a time
when there were no radio laws or regula-
tions of any kind. The ether was simply
a huge ae€rial battlefield, with the law of
the survival of the fittest applying in full
measure. The fellow with the most power-
fuil spark did much as he wanted.

The doctor in question, wishing to inter-
fere with the traffig of the company in every
way possible, installed a 10-kilowatt trans-
former in his uptown apartment. Day in
and day out found him, or some of his
many amateur friends, operating that 10-
kilowatt transformer and making an awful
splash in the ether for miles around. In-
deed, lhie could just about drown out every-
thing around New York City, but his sig-
nals soon died down a few miles out of the
city. His station had no carrying power,
to be sure; but, after all, his main endeavor
was to interfere with a certain group of
stations in the city so as to make life un-
bearable if not impossible for them. And
he certainly did. The commercial stations
had to suspend operations, more or less,
while the doctor amused himself with his

| transmitter.

However all that may have been, the
radio telephone, then in its infancy, pre-
sented the best field of all for the radio
faker. We cannot help recalling the case
of a German radio company which gave a
demonstration of its radiophone before the
German authorities. The demonstration
was a complete success: the set transmitted
over a surprisingly great distance, farther,
in fact, than had ever been attempted up
till that time. Then someone let the cat
out of the bag. It was proved that the
great distance spanned was due to the tele-
graph lines running parallel with the trans-
mitting aerial at one end and with the re-
ceiving aerial at the other. The radiophone
messages were merely induced in the tele-
graph lines which served as the conducting
medium bhetween the stations.

Then there is the case of an American
company which radiophoned over a sur-
prisingly great distance also. Everything
went fine. The conversation was clear and
lost little by the fact that it was spanning
a hundred miles of air. Later on, some
cruel person let it be known that this radio
company, long since defunct, had hired a
telegraph- line for the occasion and that the
tests were really undertaken over the usual
circuits. Of course, the tests should Dhe
convincing; and what could be more cer-
tain than to use the tried and proved meth-
ods of telephony? The laymen would not
know any hetter, so why not? But the
truth will out every time, eventually.

A decade or more has passed since the
experiences of which we write here. In
that time radio has undergone a great
change for the better. The questionable

gentlemen who played so conspicuous a |

| part in the early history of the art and

(Concluded on page 238)
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KLAUS
RADIO CO.

Redio ond Blectricsl Apporates
Monwlosturors of

EUREKA, ILLINOIS

Distributors for
Grebe
De Forest
Murdock
Moorhead
Radisco
Thordarson
| Clapp-Eastham
Amrad
Amco
Acme, etc.

Catalog 6¢

SPECIAL PROPOSITION
for Responsible Dealers.

Bulletins Issued Monthly

T I T A R Y

Canadian Amateurs

TREMENDOUS saving in COST
by dealing with a Canadian Firm
specializing in Supplying your re-
quirements.

Have that last year’s set com-
| pleted. We carry a full line of

parts.
I Our Apparatus is backed up by
GUARANTEE., QUALITY of
I WORKMANSHIP and LOW
PRICE.

' Radisco Agents

Also TRESCO knock down Condensers
and Tuners carrled in stock.

THE VIMY SUPPLY CO.
567 College Street
TORONTO; ONT.

Electrical Manufacturers!!

(Attention)

Our Service at your disposal

Siegert Pattern Works

Wood and Metal Patterns and Models

813-15 W. 35th St. Chicago, Ill.

G. A,
+
[ Grid [Erice 350
Condenser Bompsigsia

A Condenser at 35¢ that Replaces $1.00
THE GENERAL APPARATUS CO.
570-N West 184th St. New York City

| It will pay you to read the Classified
Ads. Turn to pages 260-262
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“USE THE TUBE THE NAVY USES”- /

THE A-P VT
AMPLIFIER-
OSCILLATOR

Equipped with the
SHA W standard
four-pronged base,

The U, §. Navy ﬂ]ymy boat NC-4, first
alr lane to cross the Atiantic, and the
A-P VT Amplifier-Osciliator used on

the trip.
A-P TUBES CROSS W ITH NC-4
ITH such remarkable efficiency did the A-P tubes serve on this trip, Used in conjunction with the A-P
so much did they contribute to the success of this great achievement Amplifier Oscillator is our A-P
that the Bureau of Engineering of the U. S. Navy voluntarily wrote our Electron Relay, price $6. A com-
Laboratories a letter of appreciation. bination of two or more A-P VT

. tubes a lifi i -
Amateurs—*Use the Tube the Navy Uses”—the A-P VT Amplifier- Electro: ﬁ?ﬁ; ;rss t:;tl:nii?alﬁg

Oscillator—price $7.00. Order from your dealer. Descriptive pamplet tector or oscillator is the ideal

free upon request. receiving combination for long dis-
A-P Tubes manfactured under the De Forest Audion and Fleming patents. Other tance amateur or long wave re-
patents applied for and pending. ception.

ATLANTIC RADIO SUPPLIES COMPANY PACIFIC RADIO SUPPLIES COMPANY

8 Kirk Place Newark, New Jersey 638 Mission Street, San Francisco, California

Distributers for Moorhead Laboratories

“COOTIE’

WIRELESS KEY
“KNOCK-EM-DEAD” BEAUTY,
(as one of our customers named it)
Thousands in use in every radio district.
Will handle 1 K.W. satisfactorily

The “Cootie” key is the snappiest sending device offered on the market for reliable spacing of characters. Listen to 9NV,
9LU, IMS, 9UG, 9BY, and judge for yourself Large standards, formica knob, substantial silver contacts suitable for use
up to 2KW. The double action of the “Cootie” key lends an 1n(l|v1dual|u to your sending.

EXCLUSIVE REPRESENTATIVES
PR I C E $5 OO 9th Radio District
— |

AT
MANHATTAN ELECTRIC SUPPLY CO.

YOUR DEALER 114 E Slll Ave. - ) Chicago, !"
[ 6th_Radio District - 3rd Radio District

L. MEYBERG COMPANY RADIO ENGINEERING COMPANY

428 Market St. San Francisco, Cal. 827 Ma(liso:LA\'e. ] Baltimore, Md.
"~ 7th Radio District - ] 5th Radio District

L. MEYBERG COMPANY | ROSE RADIO SUPPLY CO.
428 Market St. San Francisco, Cal. 121 Camp St. 7 New Orleans, La.

Manufacturers
Jobbers

Immediate

v(@umg @M@@@)mIDS

Deliveries obbe
Money-Back Distributors of
Guarantee IL. 2, B %iv [DII?EEB. Radio Supplies

Send 4c in Smnlps for Our 50 Page Catalog of Radio bupplles
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in announcing the open

We Take Pleasure

of the ATLANTIC RADIO CO., at 15
Temple Street, Portland, Me., facilitating
quick deliveries to Northern New England
amateurs. A complete stock of Radio Equip-
ment is available at all times.

ing of a branch store

Read This Letter

Rochester, N. Y.
June 30, 1920.
Atlantic Radle Co.

at once just what was wanted. Such service
as I recelved is so unusual that I cannot
refraln from thanking you. The goods you
sent were all perfect and the best of the
kind T have vet seen.
Very truly Yours,
(Name on request.)

- we call your attention to the two new
Thls Month vacuum tube units illustrated. Both
instruments are designed to incorporate the standard Vacuum Tube,
Engraved Bakelite Panel in
QOak Base.

“Bulletin 14" 1% rages—

Gentlemen :—I wish to thank you for your
very prompt service which you gave me on ATLAN T IC RAD[O CO
my last order and for your abllity to deliver .

) Price
S 51800

"G £
Tivg e

T ag®

lustrations—sent upon receipt of
ten cents. A Rebate Certificate
good for 10 cents on first dollar
order is inclosed.

Incorporated
MAIN OFFICE:
88 Broad St., Boston 8, Mass,

PORTLAND BRANCH:
15 Temple St., Portland, Maine

e |

Type 101 Panel Switch
A beautiful and eMclent rotary switch for general uss
Furnished 1o two sizes.

¥ radlus brass finlsh 40s. Nlckel finlsh 500
1%” radlus brass finlsh 500, Nickel finlsh 60c.

Type 102 Panel Switch
A compound switch consisting of two electrically in-
dependent switches mounted with concentrie knobs
1%2" radius brass finish §1.10. Nickel finlsh $4.25.

Type 103 Panel Switch
A rotary panel switch which {a double pole and double
throw. ~ Will change variable condensor from series to
parallel. etc.
12" radlus brass finlsh 78¢. Nickel finlsh ase.

Type 104 Panel Switch
A complete unlt for back of panel mounting.  The
latest and best In rotary panel switches. Hetter
looking. more efficlent and easler to mount.
Complete wlth Type 116 Dial and 6 contacts §2.28,
Complets with Type 116 Dlal and |1 contacts $2.50.

Switch Contacts
Threaded shank contacts with heads 3/16"z%4™—14
other nlgles In our ecatalog
No. 12E Brass 2Vs0. No. 112F Nickel 4o.

Type 118 Indicating Dials
Of polished hard rubhet accurately engraved, filled
with brilllabt white, furnished complete with xnob
And bushlng to fit 3/16” shaft. 90° acale 0-50 or
180° scale 0-100.
2" diameter $1.25. 3" diameter $).50.

Type SA Variometer Parts
8et No. 1 contains carefully turned wooden patta
Including winding form. Price $2.50.
8et No, 2 contains all 8;”.! acluding 3" Type 118
Indicating Dlal.  Price $5.00,

Type 14A Rotary Gap

The beat gap on the market, Belt driven, wall
quenched, clear tohe and high efliclency. Price $10,00.

e

DO YOU KNOW
9

THAT
the designs used In WILCOX products are "THE
BEST’’ because they are the result of sclentifie
research and careful engineering.

WILCOX DESIGNS dont “JUST HAPPEN.”"

THAT
the mzterlals used In WILCOX products are "'THR
BEST"" because Do others are considered by our
engineers or purchaslng department.

WILCOX MATERIALS are “THE MAREKET'S
REST."”"

THAT
tha workmanshlp on WILCOX products la *“THE
BEST"" because it la performed by skilled crafts-
men working wlith modern toola.

WILCOX WORKMANSHIP is “EXACTLY
RIGHT.”

THAT

"WILCOX" meaps “THE BEST' IT'S THE
TRUTH.

THE WILCOX LABORATORIES

Engineers and Manufocturers

LANSING Dept. G MICHIGAN

Order from this ad or send five cents for
catalog. All prices Postpaid.

We are prepared to make apparatus to
order or do any kind of experimental work.

L
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(Continued froh page 236)
who were to blame for the unsavory repu-
tation which radio once had in the financial
world, have been exposed, one by one, and
expelled from the field. Men of integrity,
real skill and knowledge have taken their
place. The art today is built on a substan-
tial foundation and no longer can practical
jokes be played except on the veriest be-
ginmner. We live in the age of cold facts.

RADIO TELEPHONY SIMPLIFIED
—A CORRECTION

Concerning “Radio Telephony Simplified,”
which appeared in Ramo News for Septem-
ber, on pages 146-147, an error was made in
drafting the circuit diagram of Fig. 9, on
page 147. By referring to this page it will
be seen that the “B” batteries are directly
shorted. The correction should be as fol-
lows:

The horizontal line extending between the
lower part of grid leak R to the upright
battery—inductance lines should be cut out.
If this is not quite clear the editors will
send diagram upon request.

Radio Dictionary
(Continued from page 223)

Resistance (Radiation)—This is the ratio
of the total energy radiated (per second)
by the antenna to the square of the R.M.S,
current at a potential node (generally the
ground connectign).

Resistance, Radio Frequency—This is the
ratio of the heat produced per second in
watts to the square of the R.M.S, current
(r.f)) in amperes in a conductor.

Resonance—Resonance of a circuit to a i
given exciting alternating E.M.F. is that |
condition due to variation of the induct- |
ance or. capacity in which the resulting !
effective current (or voltage) in that cir- i
cuit is a maximum.

Note 1.—Instead of varying the induct-

ance and capacity of a circuit the frequency I

of the cxciting field may be varied. The |

|

condition of resonance is determined by the

frequency at which the current (or volt-
age) i1s a maximum. !
Note 2—The resonance frequency corre-

sponds the more accurately te the frequency

of the free oscillations of a circuit, the

lower the damping of the exciting alternat- l

ing field and of the excited circuit.

Residual Charge—Charge left in a con- |
denser after the first momentary dis-
charge. It is due‘to Electric Absorption.

Residual Magnetism—Magnetism retained
by a piece of iron after magnetizing force
is withdrawn, i

Resinous Electricity—Early name for neg-
ative charges. Adopted because it was
produced by rubbing resinous substances
with fur. See Vitreous,

Resistance—Opposition to flow of current.

In a wire is directly proportional to length,

directly proportional to specific resistance,

and inversely proportional to its cross-

sectien. Shape of material does not affect

resistance; but see Reactance, etc. Unit |
is Ohm, which see. ]

Resistance Boxr—A box containing a num-
ber of wire coils of known resistance,
which may he connected up in various
ways, by means of switches or plugs, to
produce any desired total resistance.

Resistivity—See Specific Resistance.

Resonance—Exists where the natural fre-
quency of a circuit has the same value
as the frequency of the alternating or ]
periedic E M.F. set up in it. The E.M.F.
is then in Tune or Sympathy with the
Natural Frequency of the circuit.

Resonator—Device fer detecting by rese-
nance oscillations produced by an oscil-
lator. See Hertzian Resonator. Term is
also used in United States when referring
to sound box employed with telegraph
sounder
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The Newest Radio Development—
The DeForest Portable Buzzer

“Radiophone”

Type O. T.—5

HE latest development of the famous DeForest Oscillion Transmitter {Wireless Tele-

phone). For Automobiles, Motor and Sail Beats, Camps, Surveying and Exploring

Parties, Forest Patrol, Farms, and all isolated places, this new “Radiophone” Set
offers sure, quick, practical word-of-mouth communication. Operates on two 6-volt storage
batteries; no “B” battery or other outside source of high potential is required. Can be
casily transported; entire Transmitter, including batteries, weighs less than 60 pounds.
Range on ordinary Amateur acrial is 5 to 10 miles, and can be materially exceeded under
proper conditions. Operates with any suitabte type of Receiver and Audion Detector; with
or without an Audion Amplifier, depending on the range to be covered and loudness of
reception desired.

. Without Storage Batteries 5
Prlce Including Vacuum Tubes $13 'OO
DeForest Portable “Radiophone™ F. O. B. New York

Transmitter Buzzer Type O. T.-5 Investizate this new DeForest productivn now. Order at once to insure
*“Radiophone” Name Copyrighted. early delivery; either thru your reguiar dealer ot direct from us.

DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY

. Inventors and Manufacturers of High Grade Radio Apparatus
1415 Sedgwick Avenue New York, N. Y.
Lee DeForest, Inc., 451 Third St,, San Francisco, Western Distributors

e S NN P N LI LS M~
= —DF FOREST s

=7 M NN\ n\n\u\wnunv\lrﬂ:*‘*t\\x\\\ -.‘ ,

oy

~ Gassy or Soft Vacuum Tubes Are
The Best Detectors

No. 7650 Standard Vacuum Tube Plate
Battery. (Patent Applied For) Price $3.25

T is a fact that gassy or soft vacuum tubes are still the best
detectors, but in order to obtain the maximum efficiency |
from such tubes it is absolutely essential that a variable plate

battery be used. The No. 7650 VARIABLE STANDARD VT |
BATTERY is constructed in such a manner that the voltage

may be adjusted by steps of 114 volts for any plate potential

from 114 to 2214 volts. This is accomplished by having per- )
manently soldered “Arranbee” jacks at each cell and using an
“Arranbee” plug with flexible lead, which combination ensured
perfect connection wherever employed. )

Not only do we supply the battery herein described, but we also
handle a battery of the Signal Corps type and the Navy type,

as follows:

No. 7623 Signal Corps type 2 x 2Y%; inches x 3% inches, 250 hours service, $1.35
No. 7626 Navy type 6% x 4 x 3 inches, 1200 hours service, $2.40

Dealers, Jobbers, and Distributors, write for our discounts
The STANDARD VT BATTERY will be found on sale ot all live dealers. The gudarantee protects you ‘
Insist on the Standard V.T.~—Do Not Accept Substitutea

PACENT ELECTRIC COMPANY, Inc, uerussevms

A. H. Orede & Co., Ine. Bullders of Regencrative Rlohter-Schottlar Co. Manufacturers of dry batterles Rawson Electrical Instrumont Company. DManu-

Recelvors and other rudlo appacatus of distinctlon, for vhcuum tube work. Bulletln Rl i3 yours for the fncturers of ultra-sensvitive: insteuments for preolsion

Complele new eatulog wiil be sent on recelbt of 18 asklng. nnd research work.

cents in Stampis. i E|:tll'llm!(‘!“rlrv::‘lgl;uﬂl"n-m()n' Mmmlr:'tmrﬁrs 'of D:;cly-

Dublller Condens ompany, Ilno. Bulldees of os aters F her muachine wound eolls for radlo

Comlumeruo?nr :rf,'n.ﬁ,mf.?u_"m&mu and laboratory TN Magnavox Company. Manufacturers of lowd g plectrical equipment  Kulletin I'l 1s yours for
speakers, power amplitters, solce sud music ampllfy= he asking. Induirles on apeclal colls will be glven

work. Catulog will bo 3 on recelpt of 10 conts in
stamD3. -3 & o dqnl v ing equipment. Bullétin on requiest, our uttention

150 Nassau Street Telephone Beekman 5810 New York City
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“anis wrer. Get O Benwood Disc.

Here is a real disc.

b ol o — -

Give the old spark a chance. It will do the rest. Make
your call famous thruout the country. Gives a clear musical
note. The disc is a solid aluminum casting, true to the
hundredth part of an inch.

Made with 4, 8, 10 and 14 points. Drilled for

any size wmotor shaft. Has WIDE sparking

points that are tapered, thus giving the quick

break that is so much destred by those who know.

Designed for 1 K. W. installations

Order from your deaier. He has them in stock. If
not we can ship direct and make IMMEDIATE shipment.

Specify size of motor shaft when ordering.

THE BENWOOD CO.. inc.

C_or. 13th and Olive Sts.. St. Louls. Mo.

LOUD SPEAKING HORN

, TYPES HD2, HW2, HD5 EACH
A $15.00

NEW TYPE HBH HORN which contains the world-famous
mica diaphragm amplifying receiver. Complete with jack,
either desk or wall type—

$25.00

FOR THE PAST FIVE YEARS WE bave made a specialty of
designing and building loud speakers for all purposes.

There is a “MODERN”’ for Every Need

Due to the rapid success of “Modern” Loud Speakers there are
many imitations of little or no value on the market to-day.
Insist on the genuine, bearing the “Modern” trademark, which
18 your guarantce,

Intended to be used directly In the 2nd or other stages of* your
amplifier,

Qur experiments and research prove that this type horn ls by far
superior thun other lurger and cheaply made horns which are, to say
the least, unsightly.

The speclally constructed recelver does all the work
and gives the wonderful results that ‘““Modern” Loud
Speaking Horns are noted for.

WRITE FOR BULLETIN A2 WHICH DE-
SCRIBES QUR LOUD SPEAKERS AND OTHER

APPARATUS.

FOR SALE

WRITE
AT ALL

FOR

N “MODERN"

PULLETINS —
L~ AGENCIES

TRADE uams

ELIZABETH NEW JERSEY

“The Rail and Harbor City"
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The Radio Man’s Code

(Continued from page 216)

1
i

ately answered by:

“Come in,”

. The commander was seated comfortably
in a large armchair and quite placidly low-
ered a_book he had been reading, when
Goodwin entered the room.

“Well?” questioned the captain, “some-
thing for me?”

Goodwin answered weakly: “A message
from the Hartford.”

“Hand it over, why the delay?” the com-
mander demanded.

Goodwin hastened to comply, for when a
captain orders, there is no hesitation.

“Um,” mused the man in the armchair,
after reading the radiogram, He looked
the wireless man over and noted the ashen
face and trembling hands.

“Your brother?”

“Yes sir,” the young man’s voice was
pitiable, “I am sorry but it’s part of my
job,” he whispered. “Grief, misery and un-
happiness made the face of the young man
haggard.

“Um,” spoke the captain in a reasuring
tone. “You're mistaken, Goodwin; your
brother is not guilty. He is not the only
Charles Goodwin on this vessel. I shipped
a sailor by that name. He is now in irons.
Sorry you suffered so, my boy, it shows
the making of a2 man, Send another mes-
sage to Mrs. Smith telling her about the
rescue, . . .”

Goodwin retired from the captain’s cabin
as one awakening from a dream. His eyes
were brilliant with happiness. His brother
was no criminal.

The storm roared on: the wind shrieked
like a human being in hysterical rage.
Nothing resisted its blinding, uproarious
fury. An unfastened life boat banged dis-
consolately at almost regular intervals, as
though a part of the irresistible detona-
tions.

Through it all the invincible freighter
plodded on as if knowing stern men con-
trolled its perilous movements; and the
radio man, ever ready with his mysterious
apparatus, would remain at his key no mat-
ter what the disaster,

ENGLISH AS THE UNIVERSAL
RADIO LANGUAGE.

From Germany comes the suggestion that
English be favored as the international lan-
guage for use when wireless telegraphy
and radio telephony have been made thoroly
practical. Most of the troubles incident to
the transaction of business and the trans-
mission of news will, it is asserted, come
from the use of many different languages,
this being only one of several difficulties in
the way at the present stage of radio de-
velopment.

The head of Germany’s wireless system,
Count Arco, is quoted as saying that while
he is an enthusiastic Esperantist, he believes
that a popular vote (he is presumably speak-
ing only of Germany) would elect the Eng-
lish tongue for general wireless internation-
al use. While 1t is possible that this opin-
ion is colored to some extent by dislike of
France, for whose language as a medium
for international communication supremacy
has always been claimed, and by the cer-
tainty that German would not be used, the
idea is a good one.

It is plain that 2 common speech for radio
is desirable, if not absolutely essential.
English is undoubtedly understood by more
people who are likely to send and receive
such messages than any other language,
The German suggestion that it be made the
official radio speech is practical and worth
considering.
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Type R-1 with small horn $75
Type R-2 with large horn $93

DEALERS

Atlantic Radio Co., Boston, Mass.

Doubleday-Hill Electric Co., Pittsburg, Pa.

Pacent Electric Co., New York, N. Y.

Intermountain Electric Co., Salt Lake City, Utah.
Southern Electrical Co., San Diego, Calif.

Magnavox Representative, 606 Mutual Life Bldg., Seattle.

ONNECT <« 44"

4 toyour detector or
amplifier, and < B B”
to a O-volt battery

Ask for Bulletin 21020

THE MAGNAVOX
COMPANY

2701-2765 EAsT 14™ STREET
OakLAND, CALIFORNIA

Better Apparatus at Lower Prices

is making our business grow by leaps and bounds. We have the l'r'” = q

most complete stock in the country ready for the big fall rush
and are in a position to make

PROMPT DELIVERY ON ALL ORDERS

COPPER AERIAL WIRE
50c per 100 Feet K

Another large shipment of this excellent solid k
copper wire has just been received by us. The i
gauge is No. 14 and the wire runs 80 feet to the
pound. We also sell No. 12 gauge at 80c per 100
feet. This siz¢ approximates 50 feet to the pound.

G, &

A few of the items you can save on

LEsco tested Galena, per sack ...........ccovieviirinnrininnins, 25¢
Esco tested Silicon, per sack ........coiiiiiiiiiiiiiiiiii ., 30¢
Panel type rheostat, shipping weight one pound.............. ... $1.00
4-prong V.T. socket on base, shipping weight one pound........ ., $1.50
Slightly used telephone plug and jack, shipping weight 4 ounces,
COMPIEYE! s sioiiiive s ves e p gy o B Ak ok o 4 b W o iojosi oom e g B e 85¢

AudioTrons, Moorcheads and Marconi Bulbs, immediate delivery.

Cash in registered letter, chack or money-order must accompany all
orders. If shipment by parcel post is desired include postage, other-
wize material will be shipped by express collect.

Our illustrated catalogue of 48 pages is now ready. 15¢ in stamps wiil
secure a copy. This amount will sbe c¢redited on your first order for
$1.50 or over. Weather Proof Crystal Detector

M S The type of the detector illustrated 1s being sold at
ectrlca peCla ty Ompaﬂy nrll.‘esll ranging ns: hllg’h !u? 1“'20': Oudr prllce 18 82.2.
Thl strument i8 nbsolutely dust and molsture proof.

Dept. R—48-50 South Front St, Columbus, Ohio Thescr[;-sl:ll? which 1s one of galena lmouuted in a blogk
Dept. R—20 North 9th St, Philadelphia, Pa. of Woods metal, 1s encased within a glass eylinder
rendering it Impervious to atmospheric conditions. Has

TWO STORES FOR YOUR CONVENIENCE ball and socket joint. Shipping weight 1 Ib  Price $2.80.

7
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CHELSEA

Variable Condensers
(Die-Cast Type)

No. 1.—.0011 m.f. mounted. $5.00
No. 2.—.0006 m.f. mounted. $4.50
No. 3.—.0011 m.f. unmounted $4.50
No. 4.—.0006 m.f. unmounted $4.00

Top, bottom and kncb are
genuine bakelite, shaft of
steel running in bronze bear-
ings, adjustable tension on
movable plates, large scale
reading in hundredths, high

Condenser No. 4

amply separated and accurately spaced plates.
Unmounted types will fit any panel and are equipped with counter-

weight. - -
VARIABLE GRID LEAK

Permits the selection of the proper leak
resistance regardless of the type of tube, or
its use as detector, amplifier or oscillator.
Ten steps give a range from 145 to 5 meg-
ohms. Genuine bakelite base and knob.

All our apparatus embodies the highest
degree of mechanical construction, electri-
cal efficiency, and good appearance.

Immediate Delivery—Catalog sent upon request

Purchase Chelsea Apparatus from
your dealer

CHELSEA RADRIO CO. CHELSEA, MASS.

Manufacturers of Radio Apparatus and Moulders of Bakelite

PRICE $3.00

T b J New Big 200-Page No. 14
L Wireless Catalog and 100

Page Electrical Catalog

The wireless catalog mailed for 12c and the electrical catalog for 6¢,
either in stamps or coin, which amount You are privileged to Jeduct on
your first order of $1.00. Catalog positively not sent otherwise,

This edition of our wireless catalog is the most complete and elaborate
we have ever put out. It embraces everything in wireless worth while.
As an encyclopedia of information it is invaluable. It is printed on excel-
lent paper and with a beautiful cover. Your amateur friend will tell you
o T T T that trlnjch nelver hlaa been lJany wireless catalog to take the place of Duck’s
- . you can absolutely rely on the quality of every imstrument list i his
satedeg. Im s word it ts all worth while catalogs in one. ’ il &

Audio Tron bulbs prepaid $6.00
We discontinued selling Audio Tron bulbs and seces-
sorles for a short time but we have again resumed their
sale and can guarantes immediate delivery.

The Wil B, Doek Ca

TIINC
anvinIne

A big improvement over our
former model. Primary di-
vided into four sections, with
three dead end switches,
greatly improving selectivity.
econdary divided into three
sections, with two dead ead
switches, eliminating  har-
monica. The change in the
construction of the guide rod
support makes it possible to
sbtain a looseg coupling. It
a a wonderful improvement
over our old model both in
performance and appearance.
Only $27.50.

The secondary on our new
type Arlington is divided into
three sections with twe dead
end switches, eliminating dead
‘end effect and harmonics and
giving _ greater  selectivity,
The end support is similar to
that on our Navy T-
mitting a looser coupling. It
is a beautifully finished in-
strument.

Price Only $15.00

OUR IMPROVED ARLINGTON RECEIVING TRANSFUKMER

THE WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio

www.americanradiohistorv.com
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Correspondence from

Readers
(Continued from page 227)

.
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ing high frequency currents, energy is radi-
ated from the surface of the earth as well
us from the sending station, and this energy
is entirely lost. .For this reason, with the
same power, greater distances can be cov-
ered with the longer waves than with the
shorter; that is, less energy is lost by radia-
tion from the longer waves. Of course this
energy is accompanied by a magnetic force
and an electric force at right angles to each
other and to the line of their travel, the
same as the electric energy flowing thru any
conductor. In other words, the wave is
polarized.

Mr. Sutton states that fading may be
due 1o masses of electrically charged water
vapor which pass bhetween stations. How
can this account for the so-called “dead
spots,” when stations seem to talk right
over our heads to other stations farther on?
If the charged cloud cast an “electric
shadow” on our station, I should think that
all other stations within the shadow would
be unable to hear the signals.

Crype J. Frrcn,
Pittsfield, Mass.

THE FAME OF THE RADIOPHONE
SPEEDS.

Editer of Rapio NEws:

For about four weeks past I have occa-
sionally heard voices and bits of radio tele-
phone conversation in my receivers when
listening in. However, [ had never been
able to tune in so I could hear them clear,
and was puzzled to know where it was
coming from.

On the night of Aug. 26th., just after
returning from my vacation, I was listen-
ing in and heard the voices again. This
time 1 hit a peculiar combination on my set
that brought them in almost as clear as
talking across town on a wire. The con-
versation seemed to be in code, but I clearly
got the statement that it was Wrigley talk-
ing, at Chicago, Ill. The word “Wrigley”
being pronounced and spelled out, and Chi-
cago, Ill, pronounced very clearly.

The following day I sat down after din-
ner to read my August Rapio News, which
came while I was away. In this I found
an article regarding William Wrigley, Jr.,
of Chicago, and his Radiophone.

Pursuing my way further I came upon
an article on “The Radiophone in Cali-
fornia.” The next night San Catalina came
in as if in the next room instead of 975
miles away. 1 have listened to them many
nights since, depending on the static, and I
can say that Southern California amateurs
are not the only ones who are enjoying a
real treat.

The receiving set I am using consists of
a receiving transformer similar to “Duck’s
SBB Navy Type,” a Marconi “VT" de-
tector, Aud.-Ult., Aud. switch, 2 Murdock
variable condensers, Brandes 2000 ohm re-
ceivers, grid leak, batteries, etc. I have no
amplifier at the present time, but have
placed orders for instruments for a one-
step audion.

The thing about this performance that
seem marvelous, is that this Radiophone,
destined for use over a distance of approxi-
mately 37 miles, is as audible here, at a dis-
tance of 975 miles on a simple receiving
set, as it apparently is at the limit of its
supposed range.

Cuas. E. Beckwith,

Sprague, Washn,

i
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LICENSED RADIO STATION

ZONE

CALL | | CALL STATION . QU|ET
I ‘ No. R-403 \\*E:%\ ] %f‘///

OWNER_____ OPERATOR | A Few Distinctive Items from the RADIO

w s | FRANKLIN |RECEVING STATION

No. R-400—3hould be Ln every Radio Station. Back- O g No. R-401—The most effactive card ever produced.
O‘Iilnd s“hxiju c"&m;“d;ns xedlll: Eo{{h "U?in:id Llne °f Rale Apparatus HSK‘KNL‘H’:{ wh:}e ular%buuln‘lmasl b 4 lg: Jme D‘i
adio Station’ right red; "'Call” In ack; 3 2 3 ot bright red; “ltadlo ving Statlon’ au
*'"Owne! ‘“Operator™ and balance o red. Price Of Quahty Prlced nght deslgn in black, At least two -houl-l be In every

each, pastplld 15c. station. Price each, postpaild, 1

RADIO STATION WALL CARDS—ORIGINAL AND ATTRACTIVE
HAND/ OFF

CATALOGUE READY SOON—
SEND US YOUR NAME NOW

HIGH VOLTAGE
WIRELE/ APPARATU/

No. R-402—Protect your - visitors by haunging one of
these cards on sour condenser, transformer, spark coil.
etc. Back-ground white cardboard 8 x 10; Skull and
Crossbones _deaign and word “'Danger In bright red:
“Hands O and “‘High Voltage Wireleas Apparatuy’’
in black. Price each. postpaid, 18c.

No. R:403—Arrow points the way to your statlon, and No. R.300—Engraved Bakelite. Do not confuse this

No. R- 30"‘.‘:“‘"'3% Bakell 9 D"‘l- "ﬁ“'““‘u‘{,r";% should be used frequently along the route. Back- ftern with any other dlal on the market, as It i3 Bot

s:::l;‘ A;w:i?ﬁ‘ Ri% sull’:m:mror ;’u g:mlfxd with ground lsd br|ﬁh:ﬂreds c:irdboulg lomx 6. Plndlcalﬂs to be compared wl{.h molded, I-‘u‘gmad or dpra';sed dl:zl‘z
arrow end ‘‘Radlo Station” white, rice eacl offered the experimenter, e turne; rom

two sle knobs. Price each, postpaid, 50c. postpaid, 150. grade sheet Bakelite, 3 Inches In dlametor, clreular

THE FRANKLIN POLICY — YOUR SATISFACTION 1S NOT DEBATABLE — YOUR @ralned salin Bnish. accurately engraved on Gortun

MONEY WILL BE PROMPTLY REFUNDED IF YOU ARE NOT PERFECTLY SATISFIED.  JaRjme. and flled mith ererlaing brllieot Fise:

FRANKLIN SALES COMPANY Manufacturers—Factory Representatives 160 N. Wells Street, Chicago

Look at these Prices for AUDIOTRONS

This advertisement is published by the Kehler Radio Laboratories
in an effort to cut down the high cost of radio. We have on hand
a considerable stock of genuine new AUDIO TRONS. To gain the
confidence and good will of all progressive amatenrs, we are offer-
ing them for a short time only at these special prices. Nowhere
else can you duplicate these prices for

AUDIOTRON

The original tubular vacuum detector, amplifier, oscillator

Your Last Chance oNE Fon Fully Guaranteed
to get a genuine hand-made, super- $5 50 by us and the AudioTron Manu-
sensitive, double-filament, double-life z facturing Company. This type has a
AudioTron degective, amplificr, oscil- THO FOR double filament of special thorium
lator. Manufacturing reasons make $5 25 each tungsten and the operating life is over
it impossible to continue the present : 2,000 hours. No special socket is re-
type of AudioTron. Here's your THREE FOR quired. The electrical and mechani-
chance to get some of the last ones at $5 00 e cal dimensions result in a heavy plate
reduced prices. - current and corresponding signal :
Now that all restrictions have been FOUR FOR strength. Plate voltage over 40.
lifted and AudioTrons can be used as $475 each. ’I‘hese tubes are guaranteed to ar-
detectors, amplifiers and oscillators, rive in good condition and to prove
they are doubly valuable and every EEGUCAIERICH fully satisfactory. Replacement of all
amateur should take advantage of this $600 unsatisfactory tubes will be made free
wonderful opportunity. of charge.

Don’t Lose a Minute—Send your order to-day to

KEHLER RADIO LABORATORIES
901 West First Street, Abilene, Kansas
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Radio Apparatus

The Mutual Purchasers Asso-
ciation offers radio amateurs
membership that will bring
them co-operative saving on
all purchases of radio and elec-
trical apparatus.

3000 amateurs are now buying
everything they need through
this association, getting fast
service and co-operative buying
on the goods of all the radio
houses of standing, advertised
in this publication.

You can order any popular
radio part advertised in this
magazine from the association
and secure fast service and
saving.
Send stamp to Dept. 3 for de-
tails and have your mame en-
rolled as a member of this
co-operative associalion with-
out cost.

MUTUAL PURCHASERS ASSOCIATION
2 & 4 Stone St., New York City

COMBINATION No. 3 |
C

omplete set of parts for Audio-
Tron Control Panel.

1 Filament Rheostat........ $1.50
1 11 plate K.D. Condenser. . 1.80
3 laminated blade Switches. sesnie 2.10
18 Nickeled Switch Points, Y4 "x4% " 45
11 Nickeled Binding I’osts. o
Regular price...... .§7.25

Combination Price $
Goad Until Nov. 15 } 5'75
Optional additional equipment.

8”x8"x3/16” Bakelite XX Panels..... $1.90
834"x834"x634" Mahogany Cabinets, ..
Double Filament AudioTrons........

PENN RADIO
B 80

N ! APPARATUS CO.

:é?,/ 0\6" 1157 Green Street, |
Dept. 3. Reading, Pa. |

|
|
140 |
‘

e

KEY AND BUZZER SETS

with high tonc adjuatadle Buzzer, and lever 1yp8 key.
PRIC L]

475
WITH FLAT SPRING KEY $1.2!
Buzzers unmounted e
Lever keys uhmounted. w
20 amp. batt. switches, bakelite baso—
8P 8 T

.$0.50
75

.40

S P.D T .50
HIGH GRADE LEVER TYPE SENDING KEY

BAKELITE BASE AND KNOB... ... . 128

(Al postpaid)
AJAX ELECTRIC cO.

Palmer St. Cambridge, Mass.
11
3 VACUUM-TUBES REPAIRED
E Marconi—Moorhead—Audiotrons
Four Dollars Each, Postage Paid

. Standard Grid Leaks, $1.25; Bases, 60¢;
- and Sockets, $1.00.

£ THE DALTON LABORATORY

A

E Daiton and Belvidere Ste., Boston, 17, Mass.

Radio Digest

(Continued from page 219)
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mands make desirable. To this end the
American Telephone and Telegraph Com-
pany will, so soon as the necessary con-
struction and equipment can be assembled,
extend the universality of its system by
wireless statious at selected points on the
coast so located as to enable persons and
places not able to be connected in any other
way to maintain communication with the
world through the Bell system.”

The Executives now directing the af-
fairs of the American Telephone and Tele-
graph Company are to be congratulated
upon bringing to fruition at this early date
the coordination of effort and of interest
which will insure extension and progress
of modern methods of long distance com-
munication.

The ably managed Radio Corporation of
America gains outstanding advantages in
this pooling of resources: much wasteful
litigation is, very likely avoided; duplica-
tion of research and engineering effort is
minimized, and it would seem that much
may be expected in the way of promptly
furthering the hook-up of wire and wire-
less methods of communication, where this
is desirable.—Telegraph and Telephone Age.

—

WIRELESS TRANSMISSION OF
PHOTOGRAPHS,

By Marcus J. MarTiN

This volume is the second edition of the
subject which has just been published by
the Wireless Press, Ltd., of London.

The author introduces the present volume
by mention of some early experiments in
the direction of radiophotography and the
conditions involved. The Bernochi, Knud-
sen and Korn systems are briefly mentioned.

The preparation of the photographs,
transmitting and receiving apparatus is de-
scribed and a comparison made of various
systems. Practical application of the art is
also considered.

The author describes his own system of

| radio photography which he has termed the

| “Telephograph.”

In this instance he de-
scribes the necessary transmitting and re-
ceiving instruments and how they are made
to operate. Some excellent data is given
in Appendixes, A, B, and C concerning the
seleniuin cell; the preparation of the metal
prints, and some timely information on
lenses, respectively, These items are very
useful due to the fact that these subjects
play an inportant part in the practical radio
photography of today.

The author does not claim that he has
solved the problems involved in this prac-
tically unknown branch of the radio science
and does not hesitate to add that present
methods are open to improvement. He has,
however, treated the subject in an unusually
practical point of view and the volume
should prove not ouly interesting but in-
structive to Americans who are interested
in radio photography.

The volume contains 140 pages of text
and 77 illustrations, several of which are
actual photographs taken of the author’s
various experimental models.

RAPID RADIO TRANSMISSION

It is reported that experiments in radio
telegraphy by officers employed at the ex-
perimental signal station at Woolwich,
England, have succeeded in transmitting
messages over considerable distance at the
speed of 100 words a minute and that very
much greater speeds have been proved to
be attainable.

WwWWwWWw.americanradiohistorv.com

INDICATING DIALS

Lacquered
brass, 2147 in
diameter,
genuine bake-
lite knob 134"
in  dismeter.
Ofiset shoul-
ders act as
stops. Same
dial used by
Your money re-

U. S,
funded

Signal Corps.
if not satisfied. Price, three for
one dollar, postpaid.

The Factory Distributing Co.

130 N. Wells Street Chicageo, Il).

PACIFIC COAST
AMATEURS

Amrad Gaps:eisasides fiis it .$18.75
MaBnavoX yuiws . e «fsd sannh 75.00
Electron Relays..... b o-a i Flole JWB 6.00
Moorhead Vt's. . ................ 7.00
Transmitting Tubes,............ 7.50
Amplifying Transformers....... 5.00
2-Stage Amplifiers.............. 40.00
Audion Panels.................. 15.00

We stock Radisco-Bunnell-De Forept-Murdock
apparatus—and others.

NORTHWEST RADIO SERVICE CO.
609 Fourth “Avenue, Seattle, Wash.

ORIE,, &
RADIG WS
APPARATUS

and SUPPLIES
ROSE RADIO SUPPLY

604 Gravier St., New Orleans, La.
Send 10c for Latest Catalog

o

e e T RLong

ABOUT UACUUM TUBES |
and “B” BATTERIES

We hove just recelved a shipment of Moorshead
VT's and Electron Ielay tubes,

These two elasses of tubes used together make &
perfect detcctor and amplifier system as they were
deslgned to operate in conjunction with each other,

A fresh supply of Burgess B Batterles for your plate
cireult have Jjust arrived and you had better order
yours. now,

Orders placed now will assure you of prompt delivery.

PRICES
Maorchead VT Tubes

Moarehead ER Tubes
Burgess Batterles at regular st prices.

“The House of Service’”

Northerh Radio Laboratory

Bpecialists in Radie Appercius

111 Main St.. CLYDE. OHIO

The Second Edition of the

Consolidated
Radio Call Book

has met with lnstantaneous approval. The
issue is already nearly exhausted. For a
short time only, there will be a few coples
at $1.25 each.

CONSOLIDATED RADIO CALL BOOK CO.
41 Park Iow, N. . Y. C.

s

*PRICES SLASHED*
Regardless of Conditions on Condensers,
Audions, Phones, Raw Material, Switch

UL 1 g

Points and etc.
SEND STAMP AT ONCE FOR CIRCULAR

RADIO TESTING STATION

25 Sturges St,, Binghamton, N. Y.
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Electron Power Tubes
and Some of Their

Aaeplication
(Continned from page 205)

Werres e )

supports and also variations in emissivity
factor for different samples of tungsten.
This curve 1s plotted from Dr, Langmuir's
published data.*

In types of high power tubes in which the
plates are of tungsten or molybdenum and
are located close to the plate and operated
at a bright red heat, the filament tempera-
ture will be higher than when the plates are
cold. Therefore, in the operation of such a
tube the filament current may be reduced
after the plates have come up to their nor-
mal operating temperature.

Altho in vacuum tube circuits it is ad-
visable to include a voltmeter or ammeter in
the circuit of the jlament or filaments, such
an instrument should not be wholly relied
upon for filament adjustment.

The best practise is to operate tubes at
the lowest filament temperature consistent
with satisfactory operation. In this way
maximum tube life will be obfained.

(3) Insufficient Exhaust Treatment

As is now well known, it is not only nec-
essary to reduce the gas pressure in the bulb
to a minimum, but it is even more nnportant
to free the internal parts from gas so that
the pressure of gas in the bulb remains low
thruout the life of the tube.

The exhausting process for a vacuum tube
increases in difficulty the higher the power
of the tube and the higher the voltage at
which it is to operate.

This condition arises at higher powers
and voltages, owing to the fact that the
positive ionization eflects are greater and
the temperature of the parts higher.

Keeping the glass walls of the tube cool
by artificial means will help to better the
vacuum, because it not only prevents the
glass from liberating gas, but may actually
enable it to absorb some gas that might be
liberated from other parts of the tube.

(4) Insufficient Dielectric Strength in the
Materials Holding the Elcctrodes and
in the Lead-in Wires or Terminals.

In a three-element oscillating tube the
maximum voltage occurs between the grid
and plate and may easily reach a value three
times the normal operating plate voltage.
This is due to the fact that with a pure in-
ductance in the plate circuit the current may
vary between zero and twice normal value
each cycle, and therefore the voltage be-
tween filament and grid may vary between
zero and twice normal. At the same time
there is a 180-degree relation between grid
and plate voltage; therefore, with a tube of
low amplification constant the grid voltage
may easily reach the value of average plate
voltage.

It will therefore be seen that with a tube
operating at a plate voltage of several thou-
sands, the dielectric strain may be consid-
erable. Owing to the temperature at which
power tubes operate this factor is made
more Sertous.

A high vacuum is the best insulator under
these conditions and air at atmospheric pres-
sure also is a good insulator.

Glass, however, is necessarily used for
supports. The dielectric strength of glass
decreases rapidly with increase of tempera-
ture. This ic true of all grades of glass but
the effect is much more marked in some
grades than in others.

Hot glass is conductive and acts like an
electrolytic solution. Bubbles of gas form at
the negative electrode and if this electrode
is one of the seal-in wires leakage of air
soon results.

(Continued on next page)
* *The Characteristics of Tungsten Filaments as

Functions of Temperature,® by Irving Langmuir,
G. E. Review, Vol. 19, No. 3, March '16.
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Big Salaries

Wireless operators receive excellent
salaries ranging from $125 to $200 a
month and 1t is only a stepping stone
to better positions. There is practi-
cally no limit to your earning power.
Men who but yesterday were Wireless
Operators are now holding positions as
Radio Engineers, Radio Inspectors,
Radio Salesmen at salaries up to $5000
a year.

The Demand for .
Good Wireless Operators
Far Exceeds the Supply

The New York \Vireless Institute will make you an operator—AT
HOME—in your spare time—quickly, easily and thoroughly.
previous training or experience required.
has been prepared by Mr. L. R. Krumm, Chief Radio Inspector,
Bureau of Navigation, N. Y. Radio experts ahle to impart their practi-
cal and technical knowledge to YOU in an easy to understand way,
will direct your entire Caurse. The graded lessons mailed you will
prove so fascinating that you will be eager for the next one.
instruments furnished free, will make it as easy to learn the Code
as it was to learn to talk. A/l you 1l have to do, is to listen.

No
Our Home Study Course

The

Travel the World Over

A Wireless Operator can visit all parts
of the world and receive fine pay and
maintenance at the same time. Do you
prefer a steady position without travel?
There are many opportunities at the
numerous land stations or with the
Commercial Wireless or with the
Steamship Companies.

FREE Instrumenls

and
Text Books

We furnish free
to all students.
during the
course, the won-
derful receiving
and sending set
exactly as pro-
duced in the il-

The Transmitter shown is the
celebrated Omnigraph used by
several Departments of the U. 5.
Government and by the leading
Universities, Colleges, Technical
and Telegraph Schools throughout
the U. S. and Canada. Start the
Omnigraph, place the phone to
your ear and this remarkable in-
vention will send you Wireless
Messages, the same as though you
were receiving them, through the
air, from a Wireless Station hun
dreds of miles away. When you
apply for your license, the U. S,
Government will test you with the
Omnigraph—the same model
Omnigraph as we furnish to our
students. Ask any U. S. Radio
Inspector to verify this.

FREE Post-Graduate Course

A one month’s Post-Graduate Course,
if you so desire, at one of the largest
Wireless Schools in N. Y. City. New
York—the Wonder City—the largest
port in the World and the Headquar-
ters of every leading Wireless and
Steamship Company.

www.americanradiohistorv.com

lustration. This
set is not
loaned, but
given to all stu-
dents complet.
ing the Course.

Easy Payments

A small payment down will enroll
you. We will make the payments
so easy that anyone ambitious to
enter the fastest growing profes-
sion—\Vireless—may do so.

Send for FREE Booklet

Without obligating you in any way,
send for our booklet “How to Become
an Expert Wireless Operator”—it is
free. Mail the coupon below, or postal
or letter—but do it today.

SN
This wonderful Set for learning the Code furnished free with our Course

NEW YORK WIRELESS INSTITUTE
Dept. 22, 258 Broadway
New York City
|° T Em awm mm e aw Ew e .
I New York Wireless Institute
Dept. 22, 258 B'way, N. Y. City

I Send me free of charge. your booklet “How to
Become an Expert Wireless Operator,” contain.
ing full particulars of your Course, including

l your Free Instrument er

Name
Address .

City or Town State
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8v. 10 amp
1S v, 10 amp

40 v, 6 amp. - $3]‘50 B
10w, 2% wen. $31.50 ° "% $116.50

/ —

— A

all operating parts of these

aluminum cases.
for temperature variations.

shore or aboard ship.

Bulletin 1206R gives full
particulars. Write Today.

Stromberg-Carlson Tel. Mfg. Co.

..| ROCHESTER,
N. Y.

Try This Sensitive |
Radio Head Set \

W
It is equipped with non-conducting spool heads and slotted \
pole tips which eliminate eddy current losses.

STROMBERG-CARLSON
Radio Head Sets

are housed in dust and moisture-proof
Have adjustments
Strongly
constructed ; very sensitive for use on

11; J

\ \

Furthermore

This sampie set will bs
sent upon racelpt of $12.
6-foot moisture.proof cord
attached. For commercial
or Private radio service.

Maney refunded I not
satisfied.

FACTORY GUARANTEED
ALL SIZES
PROMPT DELIVERY

Polyphase Motors

G142 LM, Complete 1TO0TL P M.
with hase and publey s Lni) liox.

o - ‘/ u‘.r‘“m.:):. 528'50 3
i I B.P. $46.50 ‘ Maching Mat I H. P, Wb v, prinding
oSS ur. . sgg.so Vi eisESe28.50 U8 -
12ur . . $58.50

Changdng and Powir
Renuiremenis,

$19.50
$26.50 I LP

2ur . $86.50
$98.50

1 0P
2 RP -
e .

1 H. P. $pecial Griading

10 v, 5amp. - - $52.50 44 Ballog 310650 5ur -

40 v, 12 amp. -+ $52.50
110 v, 8% omp. $67.50
40 v, 25 amp. - - $67.50
110v,18amp. $116.50
40v.,50amp. $116.50
110v,26amp. $156.50

110v,50amp.

P RPN,
Compisle, eord, plug and pulley

MONEY BACK

SPECIAL
gz

Worieg Pictura Are $ l 16.50

Qesnlos v B

Direct Cosrenl Molors.
2 aml 3 s, A, €., 920+, 110 nr 220 volts, T, C., shuat wuund,

WRITE FOR CATALOG. RARGAINS IN MOTQRS AND GENERATONS

Single Phase Motors
1040 vallts, A, C., G0 cycle,
Wit/ buse pulley und 100 T Q. M. wills iy

14 v, $28.50
bulisg meter $28-50

I/z :;:'.::,‘n".u'".hn‘. : 46:3

. . $82.50 /2 il $54.
382 : e $74.50

$12450 ™
) $:§g.50 2o $126.50

3 Ll $146.50
. .50 o
$2 l 8 5 !&.P;I:Ip:’lﬁ::“illnml $ 1 8850

WASHING MACHINEMOTORS

50

- $238.50 SHIPPING TERMS: £iriut™ 5o b v i o Ladm wisos br

MANUFACTURERS' DISTRIBUTER

- e |

YIEW IN RADIOG LABORATORY

Positions constantly open on vessels plying to South America, the Oriemt,
Alsska, Hawaii and Atlantic Coast. Salaries, $125 and expenses. Best

equipped Radio School on Pacific Coast,

Y. M.C. A. School of Radio

Telegraphy

Seattle, Washington

Commercial
Operator

on the
Pacific
Coast

For further information address
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It is interesting to note that in a tube in
which the leads are brought thru a pinch
seal the electrolysis is much more serious
with the tube oscillating than with the tube
operating non-oscillating with the same
plate voltage and energy loss in the tube.

With the best grades of glass at a tem-
perature of about 400 degrees C, the diclec-
tric strength at high frequency is less than a
layer of air of equal thickness.

Therefore, in the design of a high-power

tube it is necessary to have the electrical
path between electrodes thru the glass as
long as possible and located in one of the
cooler parts of the bulb.
_ Under certain conditions of improper ad-
justment of the oscillating circuit the volt-
age between grid and filament may rise very
high. This necessitates careful insulation
Letween these leads both in the tube and in
the base.

Related 1o this question of diclectric
strength between electrodes is the question
of high frequency dielectric losses in the
material employed, such as the glass of the
tube and the insulating materials of the
bases. This factor becomes very important
because often these dielectric are subjected
to an intense electric field of high fre-
quency.

I'f the materials used have a high dielec-
tric loss heat will be generated at the points
of loss, adding to the liability of breakdown
and also decreasing the efficiency of oscilla-
tion,

(5) Insufficient Mechanical Strength to
Withstand the Mechanical Force Due to
the Electric Fields,

The filament and grid mesh are most sub-
ject to this strain, because of their compara-
tively small size. The most usual effect of
this strain is a contact between filament and
grid or grid and plate.

On several occasions the writer has seen
double helix spiral filaments pulled into al-
most two parallel strands by this force.
Also, if the plates are operated by alternat-
ing current of a commercial frequency, some
of the grid strands may have mechanical
resonance to this frequency and vibrate to
destruction.

When operating an audible frequency os-
cillator it i1s not uncommon to have the tube
emit a distinctly audible tone of the fre-
quency generated.

(6) Improper Geometrical Design or Con-
struction

If the value of the amplification constant
is t00 low, an excessive grid excitation volt-
age is required for power oscillation. This
makes more difficult the problems of me-
chanical and dielectric strengths

If the value of plate impedance is too high
for the voltage used or for the output de-
sired, the grid current will he excessive
while oscillating because the grid must be
carried to a high positive value to obtain the
necessary maximum of plate current,

In this case also greater emission will be
required to supply the added grid current.

This question of proper proportioning of
the electrodes to obtain the best electrical
constants is not within the scope of this
paper. These two examples were stated to
give an idea of some of the factors in-
volved.

As in most cases of design, the final
choeice of constants is a compromise which,
it is believed, will give the best results un-
der the conditions of service.

In the case of a power vacuum tube, cer-
tain practical considerations usually decide
the electrical design rather than the choice
of the electrical constants for ahsolute max-
imum output.

In the case of a tungsten filament type of
tube the plate voltage is chosen as high as
possible consistent with the operating condi-
tions and procurability of the voltage
source.

e
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The desired power output being decided
upon, and knowing the probable efficiency,
the input direct current is then determined.
1t is then best to design the elements of the
tube so that at full plate voliage, with the
filament at a maximum temperature, the
plate current will not exceed two or three
times normal oscillating value when the
grid 1s at zero potential.

Although a design made in this way will
show a higher impedance and therefore a
somewhat lower output than the use of a
lower impedance, the ease of handling and
safety to the tube during telegraphic opera-
tion and particularly while making adjust-
ments more than compensate, it is believed,
for the loss in maximum output.

For efhicient operation and use of the tube
as a modulator, as large a value of ampli-
fication constant as possible is advisable;
this choice, of course, assuming a value of
impedance as chosen above.

In the foregoing it is understood that by
impedance is meant the value obtained from
the slope of the plate-voltage plate-current
curve. This, of course, is not the apparent
resistance of the tube found by dividing the
plate voltage by plate current for a given
value of grid voltage.

It is possible that future developments in
the vacuum tube art might make maximum
output a better criterion than ease and
safety of operation, the latter being gained
by auxiliary and protective devices.

The question of the possible efficiency of
the vacuum tube as a generator of oscilla-
tions is dependent to some extent on the
proper tube design, but much more largely
on the circurt employed. This question has
been quite thoroly investigated and reported
upon in a very interesting paper recently
presented.*

DESCRIPTION OF PLIOTRON POWER TUBE

As an example of a three-element power
tube, the Type P pliotron will he described.

This tube 1s rated at 250 watts output with
1500 volts on the plate. The filament con-
sumes about 80 watts. The plate current at
full load is approximately 300 milliamperes.
This tube is shown in Fig. 2, a view of the
grid filament and plate elements being also
included.

The bulb and glass parts are constructed
of Pyrex, a special strong heat-resisting
glass. The globular part is five inches in
diameter and there are two arms extending
from opposite sides making, when based, a
total overall length of approximately 1414
inches.

The cathode arm is 2!% inches and the
anode arm 135 inches in diameter. The net
weight is approximately 235 ounces. For
shipment the tubes are crated individually.

There are three terminals in the base at
the cathode end. The center blade is the
grid terminal, the two pins being the fila-
ment terminals. The anode terminal is the
cap at the anode end.

The filament is of ductile tungsten wire
W-shaped in form. The range of filament
current used is 3.5 to 4.0 amperes.

The U-shaped grid frame and the wire
forming the grid mesh are of tungsten and
are freed from gas by the exhaust treat-
ment.

The anode or plate are of tungsten sup-
ported by melybdenum rods. The plates and
these rods are, of course, thoroly freed
from gas during the exhaust treatment.

Under normal operating conditions the
plates run at a dull red heat. During ex-
haust treatment they are brought up to a
brilliant red heat by electron bombardment
dissipating nearly 2 kw. of energy. An
average characteristic curve plotted between
grid voltage and plate current for this type
of tube is given in Fig. 3.

Continued on next page)

® “The Vacuum Tube as a Generator of Alternat-
ing Current Power.” by J, H. Morecroft and H, T,
Friia. Presented hefore the Philadelphia meeting
of the A.ILE.E., October 10, 1919,
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Announcing The New 1921 Model

RED HEAD RADIO RECEIVERS
A Triumph in Radio ’Phone Building

The Famous

ARLINGTON
TESTED CRYSTALS
The Acknowledged

Standard in Radio
Detector Minerals.

It has been sald by advanced
radio physiclsts that vacuum
tubes are no wore sensitive
thon ‘‘very good’ spots on
galena. Hundreds of testl-
monlals now in our flles tes-
tity to the probabllity of such
a statement. These letters
come from users of Arlington
Tested Crystals.
Arlington Tested Minerals
have been on the market seven
years an are sold by reputa-
ble dealefs everywhere. Each
crystal is Indlvidually tested
and boxed In a lithegraphed
metal contalner. Imltatlons
arg avallable but You can be
assured of the original gen-
ulne crystals by looking for
the slgnature “J. S, Newman”'
on each box.
N A A Tested Galena, post-
pald .. ... .. e 35¢
N A A Tested Silicon. post-
!

) 1] [ [ gt ¥ g 35¢
Mail Order Service

Our mail order department is
prepared to make practically
immedlate shipment on all ra-
1o apparatus of the followlng
standard mzakes:

aol;greskt Thordarsen
urdot!

Signal me)
Grebe Mignon
Amrad And Many
Bunnell Others

Mall your orders to us and be
assured of real radio service.

The Newman-Stern Co.
1874-76 East Sixth Street

These Distributors ean supply ''lted Heads” and N A A Milnerals te Dealers and Experimenters:
DeForest Radlo Telephone and Telegraph Co., New York. J
Signal Electric Co., Meénomtnee, Mich.

The new “Red Heads” are ready.
Rugged and sturdy as ever—but
even more exquisitely sensitive.
The same handsome appearance
—but wound to a higher resist-
ance.

The same guarantee—ave, not you,
assume the risk.

For five years Red llecad Re-
ceivers have held an enviable posi-
tion 1n the radio field.

The new model will maintain thetr
popularity.

Detail: 1,500 ohms each receiver (3,000 ohms per
pair) ; cast aluminum backs; genuine Bakelite ear
caps, re-enforced cords with strain loops and posts;

phosphor bronze head bands. Money refunded if
Red Heads don’t please you.

Price, prepaid anywhere, $12.50
complete set.
Catalogues Free on Request

Cleveland, Ohio

. Runnell Co.. New York.
Lee DeForest Co., San Franclseo, Cal.

et Qur TYPE J METERS while low

in price, are rugged, accurate
and of refined appearance, wide-
ly used on Gov't apparatus.
Max. Dla. 3% Inches. Prompt
shipment on 0-3 & 0-5 Am-
meters and 0-100; 0-300; & O-
500 Milll-Ammeters,

ANNOUNCEMENT

Our Improved type Honey-
comb Coil Adaptor can be
used in many MHew ways—

43 In back-of-pane! coup-
ling mountings, attachment

Forafew $ 00 POST ; Plugs for unmounted lat-
months, to tice colls, ete.—because it
introduce, * PAID

has

ADJUSTABLE ARMS
permitting It to fit any pair
of binding posts, etc. Try

one!
No Increase
In Price 75c
Separate N. P. Brass Jacks
and Plugs to fasten direct

Our bulletins—sant for 4o—on
Radiophone & CW Accessorles
List everything you need.

Place yout ordef now for tho new
DeForest DBuszer Radlophone, $135.
PIROMPT DELIVERY

Somerville Radio on panel, for single H-C
Laboratory coll mounting, 35¢ per sot,
. 102 Heath St., Somerville 45. Mass. ey
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TUNGSTEN

AND

MOL YBDENUM

FANSTEEL PRODUCTS CO. INC.
MFRS. OF

TUNGSTEN  MOLYBDENUM
CONTACTS SHEET
SPARK GAPS ROD 2 ¥ 10.050 skt
BUTTONS WIRE To0 .020:%:
ROD '2%&10.050:% SPECIAL
SHEET 1 SHAPES

OUR LABORATORY WILL ANSWER YOUR QUESTIONS

- CHICAGO. ILLINOIS -
FACTORY & LABORATORY-NORTH CHICAGO.ILL.

| tube.
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It is interesting to estimate the future de-
velopment in size and output of the three-
element power tube,

In the opinion of the writer, the physical
dimensions of the glass bulb pliotron are
somewhere near their limits. This is because
large glass constructions are expensive to
build, difficult to safely ship, and a very
slight mishap, such as a small crack or leak,
practically destroys the total value of the

1t is believed that the much-te-be-desired
mncrease in power output per tube unit will
be obtained in one or more of the follow-
ing ways:

(1) Increase of plate voltage for the
glass tubes up to the neighborhood of 100,-
000 volts, or whatever limit is set by the
feasibility of the production and use of such
a high voltage. By the use of these high
voltages, in special circuits, which seem
possible of development, a very high effi-
ciency is probable, so that possibly 100 kw.
may be generated by a pair of tubes each
not much larger except for terminal arms

| than the Type P tube described.

AL A4 1T OO0 1O 3 0

INTRODUCING RAY-DI-CO NoOT INC)
50-ONLY, SPECIAL RAY-DI-CO

Spark Gap Motois Type C-2. 110 Volts
Specify A. C. or D. C.
THESE MOTOQRS Special introductory price

EQUIPPED WITH This lot oniy
SPECIAL THRUST $

BEARING. 15
ELIMINATING ® EACH
SX%?SRFﬁ\Tc[%%N Postpaid in U. . A
GUARANTEED. . REG. BRICE 813.85

RAY-DI-CO. (NOT INC)

Radio Suppties

2653 N. CLARK ST. CHICAGO, ILL.

st o

Specializing in the designing and construction of Radio Phones to your specifications.

Come to our

RADIO EXHIBIT
atthe ELECTRICAL SHOW
OCTOBER 6th to 16th, inclusive

You will find us on the second floor
BOOTH 207

Grand Central Palace
44th Street & Lexington Ave.

We will show everything imaginable that would interest an amateur, from the
smallest radio part to the complete station.

NEW PRICE LIST

A new complete price list of all Radio Apparatus and parts ready
October 1st.

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.
Dept. E, 235 Fulton Street New York

www.americanradiohistorv.com

(2) By the use of a hermetically sealed
metal tube.

(3) By the use of a metal or glass tube
or combination in which the vacuum 1is
maintained by a continual or intermittent
method of exhaustion.

In any case the use of as high a voltage as
practical is desirable.

The advantages of increased voltage are
due to the fact that for a given output the
currents are smaller, thus simplifying the
problems of emission and space charge.
The outputs and efficiencies can be made
higher because more voltage is available for
the output circuit and a smaller proportion
is lost in the tube.

Part II of tus important paper will be
concluded in our November issue.

Prescrve the present tssue as some of the
illustrations will be referrcd to in the final
installment.

Reporting News by

Radio
(Continued from page 202)

B e

These important events bring home to us
the realization of the great importance of
radio telephony. While these two experi-
ments were conducted more as test cases
than with the intention of continuing them
permanently, there is no doubt that within a
short time not only newspapers, but hospitals
ambulance service, police and fire depart-
ments, train and ship service and countless
other important organizatiorls will recognize
the value of the radiophone and make use
of it practically and permanently. To this
ehd, let us all work together, we who are
in the radio field, towards the simplification
of present systems. This will be a step
in the right direction as prospective users

J of the radiophone cannot be expected to

spend months in learning the systems which
are rather complicated when compared with
the familiar and ever ready land wire
telephony.

THESE DAMP CELLARS.
Ma: Joe gets undampt signals now.
Pa: Yes, 1 know; he moved his radio
station from the cellar to the main floor.—
Mavrio Ottino.

JUNIORS!

Are you carefully preserving each install-
ment of our Radig Directionary and pastin%
same in a blank note hook for reference’
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Navy Broadcasts for Amateurs

Code Transiations for Month of August
(Editor's Note: Each month an abstract of the
amatenr _code messages semt out by the New Vork
Radio Station NAH will be publisht in Rapio
AmaTeUr News, The purpose of this is so that
amateurs who copy this code may have a means of

checking up what they have received and  thus
know how they are progressing  in receiving
ability.]

The following messages were broadcasted
in the Amateur Radio Code by Navy Radio
Station, New York, N. Y., on 1,500 meter
wavelength, during August, 1920:

Au‘g’. 1—English-—The Navy Officials at Forty four
hitehall Street New York have been authorized
to offer special inducements to ex Navy men
who wish to enlist for twoe years to make cruise
on USS St Louis schedulc({ to depart for Tur-
key in rear future. .
Au}gz. 2—Code Two—New Radio Statign at Marion,
assachusetts call “WSO” transmits on eleven
thousand five hundred meters to POZ Nauen
Gcrmanér.

Aug. 3—Code Two—Boy Scouts of America an-
nounce free trip to Eastern States Expesition
lasting seven days early in September will be
given to forty Boy Scouts stop Applications
stating qualifications” should be addressed to Boy
Scouts ef America Headquarters Fifth Avenue
Building New York City

Aug. 4—None sent due to urgent Government
business. |

Auf. 5—Plain Engtish—Following received from

ondon quote Do a good turn daily seems to

mean break a world record daily to the Boy
Scouts of America delegates to the Scout con-
tests of the World in London period Latest sen-
sational feat that of the famous Pine Tree Patrol
of Miami Florida who established worlds record
in trek cart competition period Our eight scouts
covered five hundred yards over obstacles with
two wheeled trck cart loaded with sand bags
weighing four hundred pounds in two minutes
comma if!ythree and three fifths seconds comma
unloading cart to go over wall comma Ioadmﬁr
again comma running through pool of water an
s0 on period Took competing Welsh team over
four minutes unquote.

Aug. 6—Code Four—Steamer Coronia call letters
ﬁRA will conduct high power arc test off the
United States coast on twenty four hundred
meters at one and nine AM seventy fifth
meridian time August eighth cotnma ninth comma
and tenth.

Aug. 6—Code Six—Navy eight oared crew comma
by winning national championship July twenty
fourth comma become American representatives
at Olympic Games.

Aug, 7—Code Six—Press bulletins from the
Slympic Games will be forwarded by NAH.

Aug. 8—Code Two—Ex German warships Ostfries.
land and Frankfurt scheduled to anchor in North
River New York August ninth.

Aug. 9—Code Ten—It 1s understood that Sayville
lgadio Station call letters NDD will transmit on
ei?‘hteen hundred meters wave length for new
schedule beginning August ninth.

Aug. 10—Code Six—Acknowledge letter from op-
erator Reynolds Camp Mecade Maryland period
Book containing call letters of all Unjted States
radio stations mayv be obtained from Government
Printing Office Washington DC for ten cents
per copy.

Aug. §1—Code Four—Five service ballonns are
entered for Nationa! Balloon Race scheduled to
start from Indinnapolis September eleventh.

Aug. 12—Code Two—Four seaplanes are heing
teated at Moorehead Clty North Carolina to be
used for rescue work by the Coast Guard Serv-
ice during September and Octoher

Aung. 13—Code Two—The War Department has
authorized an_official air flight from Panama to
Washington DC early In gcp'rmher.

/\ug. t4—Code Two—Quote [loy Scouts of America

elegation ot International Scout Jamboree com-
ma ndon comma waa awarded by vote of all
present comma first place In the cKief event of
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“SIGNAL” RADIO APPARATUS

“Signal” Wireless Practice Set
No. R68......82.50

This was one of the most popular sets in
use by army and navy men during the war.
This set is a necessity to those who wish
to learn the Continental Code.

“Signal’’ Adjustable Practice Set
No. R69......82.90
The demand for adjustable practice buz-
zers has grown so great that we have de-
veloped this new type, whose note can be
adjusted irom the lowest pitch to a skrill
scream.

“Signal” Standard Wireless Key

No. R62—6 contacts. ........83.70
No. R63—1," contacts....... +.50
No. R614—33” contacts....... 5.50

QOur “Signal” standard key is made en-
tirely of brass, finished satin and lac-
quered. Perfect adjustment is obtained by heavy screws and locknuts. Insulation
is of special mica bushings. Contacts are of pure coin silver.

“Signal” Overland Wireless Key

No. R65—6 contacts. . . .. . I Y 8$5.25
No. R66—14" contacts .. ............ 6.00
No. R67T—34" contaets . .. . ... ....... 7.00

This fine key is made in accordance with com-
mercial standards. The base is of polished marble;
the frame is heavy brass, carefully machined. The
lever is of solid brass and very long, which allows
a smooth, resilient action. The contacts are coin silver, and
firmly set.

“Signal” Silicon Detector
No. R40...... $2.00

Our Silicon Detector is so constructed as to permit of very fine,
yet rigid, adjustment. Being universal in adjustment, it may
be adjusted to any degree of pressure and will hold its setting
indefinitely. Metal parts are highly nickel plated.
The base is of black insulating material.

“Signal” Junior Loose Coupler
No. R24...... $6.00

To satisty the demand of the begluner for a small, loose
coupler capable of recelving amateur and 600 M. wave

lenkth, we have brought out thls very efficient instrument. Its extreme range Is about 800 M.
and will tune well under 200 M, It is well constructed of birch, mahogany tinlshed. Brass parts
are pollshed and lacquered.
Secure "Signal” Apparatus from your dealer, or i
supply you wwite cur nearest distributor g\wwing your

SIGNAL ELECTRIC MFG. CO.
AMENOMINEE, MICIL
DEALERS—For prices anc diacount write any of the followlng distributors:
I L\bll l‘}nwmss Co.. 150 Chambors St. New York, Siginul Eleetrlv Mfg. Co., 83 8. Clinton St., Chicago.

s

¢. C. Kowfeldt & Co.. Minneapoils, Minn.

Globe! Commerviul Co., 618 Misston St., San Fran-
¢taco,

he cannot
ealers name

Nowman Stern Co.. 1874 6th St., Cleveland, Olhio
A. W. Marshall Co.. 141 Jefferson Ase., Detrolt. Cal.
Mich, efter B 2 tetan & Powors, Canal Bank Bix.. News Orleans. La.
C. H. = ANE ngie Co., 98 Kig .. nto. On
Wallls & Co.. 1438 Syndicate Truse Bide.. R F. T, Pringle Co., Now fnmu Bldg.. Montreal.

8t. Louls, Mo, Que.

the Jamboree perlod This included a d tea.

thon “of all Scout activitles period Denver Scout

Nend won  wsecond lglnct: in World Champion
ahlp cantest period Delegntion left for Parls on
Avgust ninth perlod Signed Tloy Scouty of
America timquote

Aug. 185-~No broadenst scnt due to urgent Gov
ernment wark.

Aug. 16-Code Tour—Acknowledge correapond

ence dnted tenth from Operator Patch Dubuque
Towa too late to mnke Arrangeinents suggested
peciod Letter follows.

Au. |IB—Code Eiglit—Ansocinted Press dispateh
staten Itallun destroyer Allierto Carlo Racchia
gominn atrick n mine in the Black Sca vnear en:
trance to [loaplioriia JuIY twenty fourth commmes
nineteen of the grew perished

Aug. 19—Code Two~—Presn dispatch states Ger-
mnany’'y war losses were nearly two milllon dead
and miesing.

Aug. 20-—Code Four—Chicf Henider onece star
plflch" of Philndelphia Americans and now man-
ager of New Haven eluly pltchied no it wo run
ame agalnat Drldgeport club of Eastern League
v\linetnmh August,

Aw 21—Plain English—Quote Antwerp August

[neteenth perlod The Hoy Scouts of Amerlea
Jamboree delagation aalled for home from Ant-
werp on the Army Transport Princeas Matolkn
Wodnrulnﬁ morning perlod All well perlad On

o

Tueaday 1 deleumlna was the yuard af honor
to King Albert gt the lym&‘le Games and on the
anitie day v|nht5 ardinat Mercler.

(YOU HAVE A BEAUTIFUL

ACE )

BUT YOUR NOSE? 3

~—
ny
-_— :‘ e,
N A
BEFORE AFTER
N THIB DAY anb AGE mitentlon to your spypearsnce jall liwes. Pormit no one fu see you loukling otherwise

Ut will Injure your wolfare! Upon the Impeesslon you
constantly make reats 1he f(aliure ur sucvess of your life
Which 1s to be your ulttmute deatiny? My now Noss
Nhager Tuanos' (Modet 24) corrects now til-shaped
wies withuul operation, gulckly. safoly and pormanently

{s an absoluts necessity If you expect lo miake the
most out of 11fe. Nol only should you rish (o appear
a9 aftractive sa posstble. fur your cwn s0if-satiefaction,
whlch hﬂnlonu well worth your efforts, but you witl nnd
the world tn senoral Judding you yreatly, tf not whotly, } is wloasant gnd o P
by your-**locks.” thoerefore it DaYa (0 ""loak Your beet™ at | occubation, betng m|:|’| :'l“l1t:(lti.l:~r"‘~ R

trite toduv for free buvklet, which $0lls wow how fo currect bil-shoped moses withuwt cust & net sulisfuctory

kM. TRILETY, Face Specialist 1432 Ackerman Bldg., Binghamton, N. Y, J
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FALL TERM

NOW STARTING

Registration now open for complete standardized
course preparing you for first grade commercial
license and best paying positions. Individual in-
struction in classes of hmited size. ’

Not merely a school, but a real home for the ouf-of-
town student. Comfortable dormitory rooms,
modern gymnasium and swimming pool.

Write for descriptive booklet F

Y.M.C.A. RADIO SCHOOL

MARCY AVE., NEAR BROADWAY

Brooklyn, N. Y.
Telephwone, Williamsburg 3800

F e = — —
When Signals Are
They can be brought in one hundred times -
stronger if you connect into circuit a

G

Yacuum-Tube Detector and
Two-Stage Audio-Frequency Amplifier

TYPE RORD

This Instrument embodles the latest development in Amplifier constructlon—The Grebe Auto-
matic Control. A telephone jack and plug system controls both the filament and telephone
circuits automatically. With the plug in the first jock the Detector only is in use; in the
second jack 2ne stage of amplification 1s added and the output transferred to the telephones. In
the third jack the second stage ls connected into circult and the complete unlt is In operation.

There are three posts for the B battery; the outer posts are connected to the end terminals of
the B battery; the Intermedlate post to a tap on the B battery. Thus, the full voliage of the
battery is applled to the AMPLIFIER tubes while any desired part of the same battery is
applled to the DETECTOR tube.

Ask your Dealer to show you this and other Grebe Models—if he doesn't carry our llne, write
us for Catalog—mentioning hls name.

N A H. CREBE &7C0.. Inc., 72)\/:1!1_Wyck Boulevard, Richmond Hill, N. Y. i

L - e

= : — — ;:‘—
REAL RADIO APPARATUS l
Distributors—De Forest, Murdock, Crebe, Headduarters for Grebe Apparetes i
CI:pp Emmm Apparatus. Perfection Erilsgelanie’ Tecxlisey: [
Tuners and Condensers. Benwood Rotary
Quenched, Honey Comb Coils, Better “B”
Batteries.
Phila., “Radisco Agency”
First Wireless School in America.
Established 1911
Day and Evening Classes.
Correspondence Course.
PHILADELPHIA SCHOOL OF
WIRELESS TELEGRAPHY

The

| Parkway Bldg., Broad and Cherry Streets -

IMMEDIATE DELIVERIES LEADING MANUFACTURERS® PRODUCTS

WESTERN RADIO ELECTRIC COMPANY

ESTABLISHED

“FOR BETTER SERVICE TO THE WESTERNER”
550 South Flower Street Los Angeles, Cal.

A $2.00 bill will bring you interesting reading and worth while ideas for many
months tocome. Bound volume No. 1 of Radio Amateur News, $2.00 plus postage.

Experimenter Publishing Company, 236a Fulton Street, New York City?
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A Finigh for Your
Cabinet

(Continued from page 214)
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When the third and last coat has set hard
the rubbing begins. Get a piece of burlap
or a piece of Brussels’ carpet and fasten it
around a flat wooden block. Dip the block
into oil (machine or cylinder oil) so as to
get oil on the burlap, then dip into some
powdered pumicestone (procured at any
drug store) and rub the cabinet lengthwise
on all sides until it is perfectly smooth and
glossy. To get a good finish it is necessary
to rub a great deal, using plenty of pumice-
stone. When you have finished rubbing wipe
the whole cabinet off with a rag saturated
with gasoline. This is to take off all the oil
left in the process of rubbing. 1f you pre-
fer a dull finish to the glossy one after rub-
bing with the pumicestone wax it with
Johnson’s floor wax.

Contributed by

J. B. LONDON.

The *““Casey” Station

at Savannah
(Continued from page 220).

M

wing and amplification, audio and radic
frequency. Loop transmitting and receiv-
ing has come in for a little investigation
also; this is a most acceptable form for
demonstration, as it is absolutely “wire-
less,” and even the skeptical are quickly
convinced, rather a difficulty when using
a water pipe.

The main antenna is flat top, between
two telegraph poles, directional north; flat
top 90 feet, seven phosphor bronze wires;
lead in, four wires bunched, 60 feet long
to lightning switch. Lead in insulator to
take care of 5 kilowatts. All leads of cop-
per tubing.

We have done a little long-distance work,
as follows: University of Michigan, 8XA ;
Ashland, Ohic; Salem, Ohio; Norfolk,
Va.; Washington, 3XF, and many others.
Perhaps the most noteworthy is Georgia
Institute of Technolegy, 4YA, in Atlanta,
which station, although not very far in
miles, has an intervening geological condi-
tion that has hitherto made communication
impossible.

In this communication work we acquaint
the student with the conditions of inter-
ference and atmospherics encountered, and
the methods used in each particular case
in getting through the QRM and QRN.
This method is invaluable.

At the close of the session in the Savan-
nah school, July 15, we issued certificates
of proficiency to nine men, three of whom
have left Savannah as radio operators for
Europe, Cuba and South America, respect-
ively. The school will reopen again in
the fall. Qur assigned radio call is 4YB.
Call us up sometime.

James F. MaHER,
Radio Instructor.

EXTRA! CHICKEN DETECTOR!

This is a new Italian invention and works
as follows: Take an ordinary detector and
then embed a piece of chickes into the soft
metal, the same as you would do with any
other mineral. Be sure that the chicken is
very sensitive, otherwise the detector will
not work well. It matters not what part of
the chicken you use. Most any piece is sensi-
tive.

P. S.—Forgot to state that galena means

chicken in Italian.
Contributed by MARIO OTTINO.
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Improved Vacuum Tube
Circuits for Short Wave
Communication
(Continued from page 213)
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circuit. A high resistance antenna may cause
the set to stop oscillating altogether and in
any case the antenna, being directly in the
dscillating circuit, contains harmonics, The
higher the antenna resistance the more pro-
nounced will be the harmonics. Thus, with
the usual type of transmitting circuit, it is
quite customary when sending on say 600
meters, to find that harmonic frequencies
corresponding to 300 meters and 200 meters
and sometimes even higher harmonics are
also being radiated. With these circuits the
design must be carried out for an antenna
of a certain given capacity and resistance.
If, after the set is built, it is desired to use
it on an antenna having a different capacity
and different resistance, it is always found
that the output is not only reduced but the
wavelength adjustments are different, the
plate current to the tubes may be excessive,
and the set generally behaves poorly. A
wavemeter is always required to make ad-
justments for the radiation of a given wave-
length. It is also found, as previously noted,
that swaying of the antenna or lead-in in
the wind causes a change in radiated wave-
length, since it changes the effective capac-
ity of the oscillating system. This is very
serious in short wavelength beat working.
A further characteristic of these circuits is
that the output is not uniform over the en-
tire range of wavelengths covered by the
set. More radiation current is obtained at
some wavelengths than others and in
nearly all cases the antenna current is less
at the long wavelengths than at the short
ones, a disadvantage because the effective
radiation is.less at long waves and the an-
tenna current should therefore bhe large in-
stead of small.

The new circuit described herewith has
advantages over others in which the antenna
is part of the oscillation circuit in all of the
features just mentioned. In the first place
the operation is entirely independent of the
antenna used or of variations in its capac-
ity such as may be caused by swaying in the
wind, etc. The frequency is definitely fixt
by the master oscillator circuit and this may
be calibrated directly in wavelength once
and for all on a scale associated with the
variometer V). Nothing in the antenna sys-
tem can affect the oscillations in this circuit.
The oscillations in the master oscillator cir-
cuit are amplified and then past to the
antenna through the transformer T. The
antenna may be twenty feet high or one hun-
dred feet or of any shape, kind or capacity
whatsoever. All that is necessary is to tune
it by means of antenna inductance V, to the
frequency imprest from the master oscil-
lator and amplifier and adjust the number
of turns in the secondary of the trans-
former T until the resistance mtroduced by
the antenna into the tube circuit matches
the tube resistance so that maximum out-
put is ohtained. After building and cali-
hrating the set a wavemeter is not needed
for the master oscillator circuit itself serves
as a wavemeter, [f the antenna sways in
the wind the change in its capacity simply
throws it slightly out of tune with the im-
prest oscillations and the only effect is a

slight falling off in antenna current. The |

radiated frequency does not change but re-
maing that of the master oscillator. There
i8 therefore no chauge in the tone of the
received Deat note. It is found that this
circuit gives practically uniform outpnt over
the entire range of wavelengths, Further-
more, there can never he hut a single fre-
quency present on the antenna. No harmon-
les can possibly appear because the antenna
{s not part of the oscillating cirenit and is
tuned to only one frequency. In this circuit

(Continued an page 252)
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General Radio Apparatus

Variable Step Inductor

No.

| This instrument has proved itself
to be an absolute necessity in the
radio laboratory or radio station.
It may be obtained in practically

any range, and

| point switch with the “dead end”
attachment makes its use possible

over the entire
inductor.
10 m.h. $18.00.

Rheostat No. 214A

The caYeful desi
of this rheostat

in a resistance
capacity of app

with compet
instruments

Man

New York—17

CHICAGO
114 S. Wells St

Maximum

its kind on the market.
or back of board mounting.

Variable Air Condenser No. 182

This condenser fulfills the demand
for a moderately priced high grade
laboratory condenser. . Of compact
size and excellent construction
throughout, it has proved the
favorite condenser for all types of
oscillating circuits. The shape of
the movable plates is such that the
capacity varies as the square of
the angle of rotation. This resnlts
in a straight line variation of wave-
length with condenser scale rota-
tion. Price, fully mounted, .0007,
$12.00.

111D

the use of the ten

12- STEP 1NOVUCTOR
oaes uma s
cradan nma e

‘vt

range of the coil
inductance,

Decade Resistance Unit No. 102F

Of excellent material, workmanship, and pos-
sessing a high degree of accuracy, this three
dial resistance box is recommended for all
radio measurements. Resistance Units are
non-inductively wound; this renders the use of
the box possible on direct and alternating cur-
rents of any frequency. Type 102F, current
0-100 Obms in .1 Ohm steps, $32.00.

gn and smooth working characteristics
have rendered it the most popular of
It is supplied for both front
It is normalily supplied
of 7 ohmns with a current carrying
roximately 1.75 amperes. Price $2.50.

We carry a very complete line of radio materials at all our stores

ent experts to explain the working of the various
Your patronage solicited.

hattan Electrical Supply Co., Inc.

Park Place 110 West 42nd Street 127 West 125th Street

ST. LOUIS SAN FRANCISCO
1106 Pine St. 604 Mission St.

——

Wind Your Own High-Ohmage Receivers

This wire, which |8 so flne that over 45,000 fcet go ln one pound, iIs used
for all high grade Wirecless Recelvers. We have only the followlng fow spools

left over. Order at once. First come, flrst served.

Welght |40|36|l4|38l38|28|49!34|2'.ll30!3§| I_6l4-6|‘22|48l Hundrédths of Ibs,
‘EIE'WF 7'?-7( N~ o|® e Tg Gns
SI8|8 -zln. z[s[2(=al=(2(8] 28

Amount AL 2': 3(2(z|5(3|2)2|2]g|8|

Don't send any Moneyt
it, or tho next ln size, C. O,

ELECTRO IMPORTING COMPANY
23tA Fulton Street New York, N. Y.

ﬁlmply Belect the spool wanted and we wlll send

Dependable

A new Tuner and a new Short Wave Set have joired the
DEPENDABLE FAMILY

Radio

Apparatus

Catalogue Mailed for 10 Cents in Stamps

DORON BROTHERS ELECTRICAL COMPANY
Hamilton, Ohio.
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Radiophone Music from ALASKA
With the C. R. L. Paragon!

During the week of July 26th, L. J.
Simms of Station KBC, Billings,
Montana, copied radio telephone con-
versation from Alaska, uslog our
famous C. R. L. Paragon and Emp_li-
And this in

figon combination!
summer!

Think of what the C. R. L. Paragon
can do for your relay work 5.1.
winter?t

The C. R. L. Paragon can now be
used to receive long wave time sig-
nals, Watch for our announcement
of the. Paragon Time Adapter next
month.

C. R. L. Paragon Short Wave Re-
generative Receiver, F.0.B. Chicago
—$55.00.

Licensed under original Armstrong U, S.
Patent No. 1,113,149 and U. S. Application
Serial No. 807,388.

C. R. L. Paragon
Bhort Wave Reg. Receiver

CHICAGO RADIO LABORATORY

5525 Sheridan Road (Testing Station 9ZN)
11316 Carmen Avenue Chicago, Il1,, U. S. A.

NOSTAT

“Conquerer of Static'’

For working through
(QRN) or (QRM)

The one piece of
Radio equipment
you can not afford to

be without.

For sale by Dealers

or direct 118 St. James Place

NOSTAT COMPANY F
Brooklyn, N. Y.

NewLongWave
Tuner

This new Tuner is a big step
forward in receiving undamped
stations because it tunes from
2,000 to 20,000 meters and dis-
penses with all loading coils.
It is very selective and efficient.
Just what you have been long-
ing for. Price with polished
hard rubber panel, $50.00.
Send 2-cemt stamp for mew bulletin.

Colby’sTelegraph School
AUBURN. N. Y.
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|Fisherman Find Undersea
. Radio Plant

|

A recent dispatch from Malta, informs us
that a complete wireless apparatus which
was anchored in twenty fathoms of water
off Melteha Bay, with the mast and work-
ing parts below the surface to a depth of
about eight fathoms, has been discovered by
a party of Maltese fishermen. The appa-
ratus, which was subsequently removed
by the dockyard authorities for an exam-
mation, is of German construction and is
complete in every detail.

Undoubtedly signalling went on regularly
durmg? the war with submarines lying in
wait for British vessels, it being quite pos-
sible to sink the mast before the operations
were detected,

LARGE JAPANESE STATION TO
OPEN SOON

Word has reached this coungry that the
transmitter of Japan's new high power radio
station is expected to be opened in October
It is belieyed radio transmission half way
round the world will be made possible by
the apparatus. The receiving portion of the
set has been successfully operating since
March and receives press messages direct
{from Germany and picks up messages sent
from Nauen to Buenos Aires.

It has been announced that radio tele-
phony will be installed in connection with
the plant, which will enable American ships
to keep in communjcation with the land sta-
tion.

| ANOTHER SPARK PLUG
| INSULATOR.

Use a Spark Plug Post for Your C. W, Panel.

For those who wish to make power bind-
ing posts for their sending sets here is a
good idea for a neat, simple and cheap
insulator for it. A is the porcelain from
a Splitdorf spark plug. It has an extra
large hole thru the center, on account of
the mica insulation, and a flat bottom. By
passing a brass rod, threaded at both ends,
thru 1t and fixing it 10 a base you have an
excellent power binding post.

Contributed by JOHN BOWERS.

THREE CHEERS FOR THE NAVY

Commenting on the rapid advance of the
radio art, a humorous writer cracks the
following : “The Navy thed to use buszers
to test thesr detectors, and motor generators
to transmit with, Now they transmit with
the buzzers and use the M. G's for ex-
hibits."

(Continued from page 251)

there is no danger of blowing up tubes due
to excessive plate current such as always
results in other types of circuits if the an-
tenna is opened. An open anteuna in the

| new circuit simply brings into play the in-
ductance of the primary of transformer T
(Fig. 1), which effectually limits the plate
current and protects the tubes.
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Loud Talking Reproducer
for Radio and Telerhone
Signals
(Continued from page 211)

in parallel will now be 64 ohms.
Ohm's Law, we have 12 divided by 614
equals 1.9 amperes.

For those interested in the design of the
electro-magnet it may be said that it is the
usual rule to allow 1,000 circular mils per
ampere of current for stationary windings,
not cooled in any special manner. As
No. 20 B. & S. gage wire has a cross-
sectional area of 1.021 circular mils, the
current of .94 ampere will be seen to be
proper for the constant and cool operation
of these magnet coils.

Where the electro-magnet is to be oper-
ated on 110 velts direct current, such as
from a lighting circuit, the size of wire is
made proportionately smaller and, in fact,
inversely to the ratio between the voltage
here designed for, and the higher voltage,
in this case, 110 volts. In other words, the
inverse ratio between 24 volts and 110 volts
is about 14, and the size of wire chosen
for the higher potential should have about
14 the cross-sectional area in circular mils,

The current taken at 110 volts D. C. will,
of course, now be about 4 or less than that
consumed at 24 volts, or about 14 ampere.
The two magnet coils would be connected
in series under these considerations, for 110
volt service, when wound with the finer

wire.
é
==
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Wiring Diagram of the Various Instru.
ments When Connected in Circult,

BUILDING THE MOVING DIAFRAM COIL.

One of the most delicate parts of the
entire apparatus must now be constructed.
This is the small moving coil mounted on
the lower side of the diairam. This coil
manifests an up and down or vertical move-
ment when carrying a current, and when
placed between the pole-pieces of the power-
ful electro-magnet. This moving coil has
been tried with a resistance valve of differ-
ing magnitude and the resistance to be used
will depend upon the purpose to which the
amplifier or loud-talker is to be adapted.

However, if the moving coil is wound to |

have 75 ohms resistance, then it can be
used for radio or other work where the
current is of relatively high potentiat, or
low current (ampcrage% value by interpos-
ing in the circuit a step-down transformer
(a small spark coil of the right proportion
will do, the secondary heing connected to
the audion amplifier circuit and the primary
terminals to the loud-talker moving coil).

Data on this transformer was given in
an article appearing in the Radio Decpart-
ment of Science and Invention for August
on page 408. Wihere this loud-talker is to
be used for amplifying or reproducing the
spoken voice, an ordinary microphone is
connected in series with a battery of several
cells and the moving coil.

At IYig, 2-A is shown the simplest method
of building the moving diafram coil. This
consists in winding the necessary length of
wire, 31.1 feet oF No. 36 copper magnet
wire, giving 75 ohmas resistance, and this
may be wonund of even thickness or about
V4 inch thick, on a standard wooden tarm,
the same as any ordinary form-wound mag-
net coil.

By:

15 Park Row
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A revision of prices September 15, 1920, was required in order to main-
tain the Amrad standard of quality. Former prices of Amrad Radio
Products published in catalogs or bulletins now in circulation should be
disregarded and this list consulted when planning purchases:

Descriptive List

ARTICLE Bulletin  Price

Induction Coil, 6 volt, Type C........................... P-2 $35.75
Induction Coil, 32 volt, Type C-1.... P-2 38.50
Quenched Gap, 1 KW, Type G-1............. G 41.50
Quenched Gap, ¥4 KW, Type G-2...... Q 24.50
Quenched Gap, ¥4 KW, Type G-3..... .. .. Q 16.00
Quenched Gap Gaskets (each).............. Q 05
Resistance, 1 KW, Type A-1....... - . Q 10.00
Resistance, ¥2 KW, Type A-2........ .. Q 7.50
Resistance, 4 KW, Type A-3...... ... Q 5.35
Cabinet and Panel, 5 x 5 x 614", Type A..... R 3.00
Cabinet and Panel, 10 x 5 x 614", Type B.... R 5.00
Cabinet and Panel, 10 x 10 x 10", Type C.. R 10.75
Cabinet only, 474 x 4724 x 634", Type A.... R 2.00
Cabinet only, 974 x 474 x 614", Type B.. R 325
Cabinet only, 10 x 10 x 10", Type C....... R 5.65
Bakelite Panel, 5 x 5 x 3", Type A-1..... . R 75
Bakelite Panel, 10 x 5 x 14", Tvpe B-1... .. . R 1.50
Bakelite Panel, 10 x 10 x 3/16", Type C-1...... R 4.50
Cabinet connector, with screws, Tvpe A. ... .. R 15
Panel Brackets, Type A............... R 15
Knob with dial, 180°, Type A..... R 80
Knob with dial, 90°, Type B....... L R .80
Rubber Knob, with screws, Type A... R 45
Dial ouly, 180°, Type A............. 4 R .40
Dial only, 90°, Type B.................. R 35
Bushing for 3/16” shaft, Type A.............. R 12
Panel Switch, Type B........ ... ... ... R .35
Switch Poihts, each, Type B....... R .03
BRinding Post, large, Type H-16.... R 31
Binding Post, medium, Type J12... .. R ali7
Detector Stand, duplex, Type C...... T 7.00
Detector Stand, single, Type C-1... .. .. . T 4.00
Detector Contactor and Cup, Type C-2...... § T 2.25
Wavemeter, 130-230 meters, Type D..... W-1 8.50

Operators: Any bulletin desired sent upon request. v
catalog and your name entered on our mailing list, send us your dealer’'s name.

Canadians: ¢
complete list of Canadian dealers carrying Amrad products.

AMERICAN [R4DIO AND [{ESEARCH (ORPORATION

Factory and Laboratory
Medford Hills, Manss.

Address_all Communications

Now York to New York Office.

Audion Control Unit only $13.75

The K. & G. Wircless Bupply Co., 10 its efforts to place technioally
correct and rolluble wireless apporatus well within the pride resch of
critical amnteure, announges its new Audion Control Unit, Typs Al
This now unit Is absolutely rellable aml oan be used =ith svery knowr
eircult. It Is deslimed and bullt for exacting service. It combines th«
very latest ldeas in deslgn wilh the best of materin]l and workfanship
The cabinet, §x6% 18", has a highly polished Wuhogany finish and w0
Ita woll mounted bakotte panel will add wuch to the sttrsctivensss of your
station. The unlt coatnins these instruments: vacuurn tube sookot {for
standaed  4-prong tube), 10 chma), gtid condensy
grid leak, and fllament switeh. Pansl has blnding posts, sultably en
graved W0 white, for secondary, tlokler, phones, and Alament battery
Whole buck of oablnet swinky opefi oii hifgea atid thus pefmits nsy
maertion of tube snd batterfes and complety Lnapection of the wtertor
EMclency guatantesd. or money refunded

Price $13.75, without tube or batterles. If your dealer can’t
aupply you, order direct. Deoalora: Write for proposition.

K. & G. WIRELESS SUPPLY CO.
Dept. 16B, 152 Chambers Street New York City

filament rheostat

Just off the press—bound volume No. 1 of Radio Amateur News, July

1919 to June 1920. A
Experimenter Publishing Company, 236a Fulton Street, New York City

Send for your copy today! $2.00 plus postage.

WwWWW.americanradiohistorv.com

If vou wish our complete

Send for Canadian edition of our catalog giving Canadian prices and
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SHRAMCO SPECIALTIES
= =
BRASS SWITCH POINTS
Doz. 50 100
No. 626—14" x 34", with screw......... $ .30 $1.10 $2.00
No. 627—14" x V4" head, 54" shank, with
nut and washer. .......... .36 1.25 2.25
No. 628—14" x 14", with screw. ........ 30 1.00 1.75
KNOBS
Each Doz.
No. 601—14" dia.,, 8-32 bushing. .. ............ $ .04 $ .45
No. 602—1" dia., 8-32 bushing. ............... .08 .35
No. 606—114" dia., 13/16” high.............. .15 1.70
No. 800—Panel Binding Post, brass finish, black
knob ............ ... e i, .10 1.10
No. 751—DBrass finish Panel Switch, single blade,
134" wadidis w e e A Sue ms i3 e s g 35 3.75
No. 850—3" Dial Indicator only ............. .70 each
No. 851—3" Dial Indicator with knob.......... 1.25
No. 801—22.5 Volt “B" Battery, small ........ 1.40 °
No. 802—22.5 Volt “B” Battery, large ........ 240
Postage extra on above.
Send 5¢ in stamps for our Catalog J showing complete line
SHOTTON RADIO MFG. CO., P. O. Box 3, SCRANTON, PA.
= E— ! e —— .
Wy, MIGNON
NN
UNDAMPED
.::':.5:3" AND REGENERATIVE
#W\Y RADIO APPARATUS

(MIGNON AND ARMSTRONG PATENTS)
Endorsed by Radio Department of D. L. & W. R. R. Co.
Write for Literature

MIGNON MFG. EXPORT CORP., NEWARK,N. J.

AUTHORIZED{The Norﬂgern Radio Laboratory, Clyde, Ohio
AGENTS Canadian Radio Mfg. Co., Beinville, Quebec, Canada

Canadian Radio Amateurs
We have on hand, ready for prompt shipment, a

number of first-class Storage Batteries.
Price $26.23
F.0.B. Montreal
Batterios will be ‘shipped by KExpress Collect unless otherwise

ppecified.
8 Volt—35 Ampere Hour width 7 7/16"
Length 6 9/16”

Capaci
Plates 5%" Wide
Height 8%" Weigbt 27 Lbs.
These storage batleries ars Canadian Made, frem Cansdiss ms-
terial and CanaMen labour.

They are fdesl batteries for Vaive Filament lighting, Industiom
eci]l opersilon, Motor Car and Motor B_oll Ignition. etc
SCIENTIFIC EXPERIMENTER, LIMITED

11 St. Sacrament Street Moatreal, Que.

MEMORIZE
CONTINENTAL CODE
ALMOST INSTANTLY

Thia method THE short cut to success

Get Wise. Ask for latest reports from
Successful, Satisfied, Gratified, Grateful |
Users, Maine to California — Texas to
Canada. Free on request or

COMPFPLETE CHART
and full instructions 50 CENTS

C. K. DODGE
Box 300 Mamaroneck, N. Y.

: NEW {**“”’%

)

I6 STEN
TYPES "~

once to us.
delivery®to vou.
“The house of service"

Specialists in Radio Apparatus

111 Main 5t
Authorized Mignon Representotive

Inquiries for literature and orders for
MIGNON SYSTEM new type regenera-
tive radio apparatus should be made at
This will insure immediate

NORTHERN RADIO LABORATORY
Civde. Oblo
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A single-silk covered copper wire, or in
fact double-silk covered wire is preferable.
The coil should have several strings tied
around it, the strings having been placed in
the form before the winding was started,
and tying the strings around the coil before
removing it from the three-part collapsible
form.

After the coil has been removed, it can
then, with a little care and ingenuity, be
worked, slowly and gradually, into the de-
sired shape, as shown in the stages showing
from 1 to 4 at Fig. 2-A. The coil should
be shellacked while this forming operation
1s In progress, so that by the time it has
been finally worked to the shape shown at
the fourth stage, i. e, having a flat thin base
like a knife, a little under 1/16 inch thick,
the shellac will begin to harden and the
coil caused to hold its shape. It may be
necessary to place a weight upon the flat-
tened portion of the coil, in order to cause
it to maintain an even flat shape, and the
top can be tied with severa) strings so as
to preserve its rounded-out form.

The round-shaped portion at the top of
the coil is to be gript by the spring clip
made of bronze or brass, shown at 5§ in
Fig. 2-A. This clip may be riveted to the
center of the under surface of the diafram.

To those desiring to work out the coil
more exactly and also to provide a standard
form on which further coils can be wound

| to exact shape at the start, the scheme at

Fig. 2-B will, perhaps, appeal more strong-
ly. With a little patience this three-part
wooden, fibre or metal form can easily be
made, the dimensions being checked up from
those given in connection with the coil
drawing in Fig. 2-A. One or two machine
screws and nuts past thru holes drilled thru
the three-part form, will hold it tightly
together while the coil is being wound.

The edges of the winding block B should
be carefully rounded so as to avoid sharp
corners, and the curvature at the top edges
may be more pronounced than that at the
bottom edges.

It will be seen that the flat part of the
coil is thus automatically wound at the first
operation in the space E, which should be
about 1/16 inch wide only. By carefully
curving the ends of the two outside form
blocks at AA, more room fqr the winding
operation will be obtained, and the grad-
ually tapering form of the coil easily ob-
tained while the form is revolving on a
central axis or shaft X.

Depending upon how tight the coil is
wound, there should be about 160 to 180
turns, but by measuring off the number of
feet of wire as previously specified or else
by measuring the resistance on a Wheat-
stone bridge, this can be readily checked up.

Small lengths of thread should be placed
in the form shown at Fig. 2-B before the
coil is started, so that after the turns are
all wound on, the threads may be pulled
over and tied so as to bind the coil in a
compact manner. The screws holding the
form together can then be removed, the
two sides separated and the center block
gently pusht out of the coil. The coil
should be carefully examined and dipt in
insulating varnish or thin shellac, then
allowed to dry thoroly.

Several strings may have to be tied along
the flat lower portion or else a piece of
paper wrapt around it and a weighted block
placed on the flat portion while 1t is drying,
to render it perfectly flat and even in
thickness. The paper tmay be left on if it
is quite thin, after the coil is dry and
ready for use. Placing the weighted coil
on a slightly hot plate will dry and bake it
quickly.

The experimenter should build several of
these coils of/ different resistances, for he
will find that various coils work best under
certain conditions and for certain purposes.
Instead of stepping down the current from
the audion amplifier circuit, the coil could
be wound with very fine wire such as No.

e —
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40 or 43, so as to have a resistance of
from 500 to 1,000 ohms. The fine wire leads
from the coil should be wound around a
nail or other small object so as to give
sufficient flexibility to them, and they can
be later secured to suitable terminals on
the instrument.

A piece of thin silk or paper should be
placed around tlie circular top of the coil,
so that the clip which is to hold it will
not damage it.

The diafram may be of mica about .006
to .008 inch thick or else of fosfor bronze
or German silver. Iron or ferro-type dia-
frams should not be used for this instru-
ment, as they will be effected by the mag-
netic flux in proximity to the pole-pieces
and thus interfere with the proper action
of the instrument. Various thicknesses and
diameters of diaframs can be experimented
with until the most effective result with a
certain strength of magmet and amplifying
circuit is obtained.

If you have a phonograph sound box or
reproducer having a diafram about 21
inches to 3 inches on its free or vibrating
diameter, you could use this very well in-
stead of building one. If you have to build
the diafram rings and support, the idea for
making this part will be readily obtained
from the drawing Fig. 1. This comprises
simply two rings of brass or other non-
magnetic metal, with a tubular part extend-
ing at the top to make firm connection with
the amplifying horn or chamber.

The rings should be clampt together by
six to eight No. 8/32 machine screws, which
can be threaded into the lower ring, except
at the two diametrically opposite points,

where the screws should thread into the |

two brass brackets supporting the diafram
ring. The diafram itself should be held
evenly and tightly all around its outer edge
between two rubber rings. If these rings
are not .available in just the size or form
you wish, a suitable length of small rubber
tubing can be used, this being prest flat
when the clamping rings are screwed to-
gether. About !4 inch air space should be

left between the diafram and the inner face |

of the top clamping ring as shown.

SOUND AMPLIFYING CHAMBER
Quite possibly you have or can easily
procure a large size metal horn or amplify-
ing chamber to fit onto the opening in front

of the diafram of the loud-talker you have |

built. If not, designs for two different
forms of sound-amplifying chambers are
suggested in Fig. 3. A metal horn is widely
used for such apparatus as this, but it is
very simple to build one of wood as shown
at 3-B, and the writer prefers the wooden
horn. One built like that shown at Fig.
3-B corresponds to those extensively used
in phonographs and will give very fine
results, as the writer has found. It can
be built of 74 inch or thicker stock if de-
sired and the general form there shown
can be followed without much trouble.

If the horn is of quite large size it will
probably require a little more bracing or

guying by means of cords or wires than |
that afforded by the iron shelf bracket

shown at B, Fig. 3. In this case the magnet
structure is placed on top and the diafram
below. A wooden sound chamber of the
general size shown at Fig. 3-B may be
made in a straight horn shape without any
right angle bend if desired, but usually the
form iflustrated conserves space and is more
desirable.

PRECAUTIONARY REMARKS.

In the final assembly the points to be
watched are the following: That the
polarity of the two upper pole-pieces of
the electro-magnet are N, and S, respec-
tively, and this can be tested by means of
a small compass, or else by checking the
windings and connections by means of the
diagram, Fig. 1-A. The flat lower part of
the diafram coil should move freely up and
down for a distance of about 1/16 inch
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INSTITUY

899 BOYLSTON ST.
BOSTON, MASS.

FALL CLASSES

In addition to the splendid radio equipment now in use at the
EASTERN RADIO INSTITUTE we wish to announce that we
have just added—

A COMPLETE NEW 2 K.W. FEDERAL ARC
TRANSMITTER. THIS IS AN EXACT DUPLI-
CATE OF THE HUNDREDS THAT WILL SOON
Bg Il\l‘;thE ON VESSELS OF THE U. S. SHIPPING
B 8

Now is the time to take instruction at an Institute where the very
spark and arc receivers and transmitters which you will actually
use on the ships are at your dispoesal.

a8

When you take into consideration that the Institute was founded in
1913 and has specialized in the training of Wireless operators for over
seven years we feel that we know how to give the student proper training.
Our graduates may now be found all over the world as Chief eperators,
Chief radio inspectors, Engineers, Superintendents, Directers of corpora.
tions, otc. The number of students to whom we have given instructios
at this date numbers over four thousand (4000). Remember—We have
actually enrolled, graduated and placed more Commercial operators than
ALL the Radio scheols in New England combined!!

If you are considering taking up Commercial radio why not let us
train you? Our rates of tuition are reasonable and it costs you no more
to avail yourself of our YEARS of RESULTS and SUCCESS. Just remem-
ber—We have trained thousands of satisfied students before YOU and
have placed ALL our graduates in good positions. What wo have done
for them we can de for YOU.

OUR FALL CLASSES, DAY AND EVENING, START
MONDAY, SEPTEMBER 13TH. WE EARNESTLY URGE
YOU TO MAKE EVERY EFFORT TO JOIN THIS
CLASS AS RADIO TODAY OFFERS A VAST FIELD FOR
ACHIEVEMENT AND SUCCESS.

Our latest, illustrated prospectus giving you complete information is
yours for the asking. If there is any further information | can give you
just drop me a line or come in and see me.

Co-operatively yours,

F. D. PITTS, Directer.

Series Ne. 1.

ATTENTION x YOU DX MEN
Do you know that thru the use of the “RVA” SERVICE which places ANY
piece of ANY make of apparatus, parts, and supphes, at your disposal on the

INSTALLMENT PLAN

you can equip your station for real participation in the DX work this Fal! and be one of those
to establish the expected records, talked about at all the radio gatherings during this past sum
mer. Send 20¢ (stamps or coin) for a year's snbscription to the livest “all-radio” circular
there is published; the “RVA” BULLETIN. Eight to sixteen pages an issue, three to five
supplements, a page of hargains, each month and with the first issu¢ a Loose-Leaf Binder.
Prompt action will assure your getting back copies also. 20c credited on your first installment
plan order. Watch the Octaber issue for the announcement of the new “RVA”™ Transmitting
Condenser, a “real’* instrument at a most reasonable price.

J. DONALD VANDERCOOK & CO.

Suite 4—First National Bank Building
ILLINOIS

—

ELMHURST

Ready for delivery, first edition of bound velume No. 1
of Radio Amateur News. $2.00 plus postage. Experimenter
Publishing Company, 236a Fulton Street, New York City
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OTICE OUR

NEW ADDRESS?
BIGGER BUSINESS.
LARGER QUAR-
TERS.

BAKELITE

The Standard Insulating Material for
all Radio Work

G. A.Standardized Panels

Hundreds of pounds now in stock,
ready to ship to you the day your order
is received.

HERE 1S A CON-

GENIAL ATMOS-
PHERE OF FRIEND-
LINESS AT THE
G.A. HOUSE. COME
UP AND VISIT US.,

ﬁ-

F-r several months we have been held up in obtaining Standardized Bakelite
Panels. Now they have come—hundreds of pounds of them, smoothly and squarely
cut, guaranteed accurate to 1/82 in. The sizes are arranged for Standardized
Panel Construction, aitho they can be used for everything fromn detector bases
to complete receiving or transmitting sets.

Thick 2% x5 ins. 5x5 ins. 5x10 ins. 10x10 ins. 10x15 Ins.
14 in. $0.30 $0.60 $1.18 $2.35 $3.50
20:. 4 0z. 8 oz. 11b. 2 lbs.
3/16 in. $0.44 $0.88 $1.78 $3.50 $5.25
30z. 6oz. 12 oz. 1% lba 3 lbs.
14 in. $0458 $l lq 52 30 8 38.85

SEND US YOUR ORDERS—WE ARE AS NEAR TO YOU AS THE
NEAREST MAILBOX—MAIL IT

@ A

THE GENERAL APPARATUS COMPANY, Inc.

§70-N West 184th Street, at St. Nicholas Ave. New York City

G. A. Bulletin

You Can Depend
Send 3c.

Upon the G. A.

=

st s o0 o

!7 ATTENTION AMATEURS

The only practical adapter

Ul

Price $1.50
RADISCO AGENCY |

We make up sets to specifications

<\\l\]gD>

Dealers write for proposition

Made by the
AMATEUR WIRELESS EQUIPMENT CO.
1390 Prospect Ave., Bronx, N. Y.

Catalogue sent on receipt of 10¢, which
may be deducted from first order.

DOUBLE ANNOUNCEMENT

Central Radio School

CENTRAL RADIO SCHOOL !s the best radio school
in the central west. Modern, complete equlpment.
Special licensed radlo station. Experienced instrue-
tors tralned to teach. low rates and expenses.
Both radle- &elwnnh eznd radlophono eourses. Day
and evening classw. Qur school only nine milles
from Kansns Clty, Enroll any time. New classes
formed first Monday of cach month. Catalogue free.

Central Radio Company

CENTRAL RADIO COMPANY Is tho largest radio
supply house .In the central states. A complete
stock of all leading makes ussures prompt shilmnanls
Excluslve central states agent for A.

Every rodlo man in the Misslssippl Vulle) ahould‘
writs at once for a coPy of our latest hulletin and

wd“'z tnformation. which will bo melled free upon |
reques! |

NOTE:—We aro successors to Independence Radlo Institute, advertisod in August and Septomber lssues.

CENTRAL RADIO BUILDING, INDEPENDENCE, MO.

You

can get a copy of bound volume No. 1 of Radio Amateur News for

_””—_ -
The material contained cost thousands of dollars to assemble.

only $2.00 plus postage. Experimenter Publishing Company, 263a
Fulton Street, New York City.
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between the pole-pieces, and these should
not be separated much over 1/16 inch.
Thinner coils with smaller air gaps be-
tween the pole-pieces may advantageously
be experimented upon, as this is one of the
most important factors in the efficiency of
this type of apparatus.

In connecting the moving coil element
with a microphone and battery current, for
the purpose of using it as a regular 'tele-
phonic loud-talker, care should be taken
to see that not too high a potential is
applied ; usually aboat 10 to 15 volts will
be found sufficient. For those desirous of
obtaining louder reproduction of signals a
more powerful clectro-magnet
may be built and the calculations for the
windings of such can be made without
much trouble.

Fig. 4 which appears on page 253 shows
the circuit arrangement of the completed
instrument.

The general arrangement described in this
experitnental instrument i1s patented and it
must not be built to sell.

PHOTOS BY RADIO AGAIN.

It is interesting to learn that a Dane has,
by a timely invention, succeeded in trans-
mitting pictures by means of 2 system of
radio telegraphy. Just how it is done is not
explained, hut there seems to be reason
enough for believing that an actual inven-
tion of some degree of efficiency has been
made. It is thus no longer improbable that
in the course of a few years the newspapers
will be able to publish sketches of events
on either side of the Atlantic as rapidly as
they receive the news.

MEXICO INSISTS HER RADIO
STATIONS PLAYED NEUTRAL

Denial of published charges that the na-
tional radio station at Chapultepec was used
to communicate with Germany during the
World War and that its personnel is Ger-
man in its most important components, is
made in a statement printed by E] Heraldo
de Mexico over the signature of F. Frias,
the new director-general of the national
telegraph lines

According to Senor Frias, the Chapulte-
pec plant was in process of construction
from the middle ot 1917 .to the middle of
1919 and, because it couid not function at
full efficiency during that time, communica-
tion with Nauen was an impossibility.

Senor Frias asserts that the only Ger-
mans connected with the station are em-
ployed in the shop annexes and are engaged
exclusively in making new equipment for
substations, while Mexicans direct and op-
erate the station,

The Mexican radio system, Senor Frias
states, consists of 23 stations, 14 on the
coasts and 9 in the interior. The coastal sta-
tions are mainly for maritime service, while
the interior stations, with Chapultepec, are
for the service of the government, especially
when other lines of communication are cut,
a cantingency he declares which has been,
unfortunately, common during the last ten
years.

872 AMATEUR RADIO STATIONS
SET UP NEAR CHICAGO.

Since the government ban on amateur
radio was rdised last October, 872 amateur
stations have been opened in the Chicago
district, comprising Illinois and eleven
nelghbormg states, according to a report
sent to Washington by Charles C, Kolster,
United States radio inspector for the dis-
trict.

Of this number 262 are in Chicago. |

“The real radio fan would do anything to
get money enough to buy radio equipment,”
Kolster said. “The cheapest equipment costs
around $25 and some of the radio enthusi-
asts pald as high as $3,500 for their appa-
ratus.’
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Work Out Three Plans for
Professional Radio Men

Three independent plans for a system of
graded licenses for radio operaters are
being worked out, it is understood. The
leaders of the wireless operators, in accept-
ié]g the proposal made by Admiral William

. Benson, chairman bf the Shipping Board,
for the extension of the life of the present
agreement ninety days, have communicated
with the various locals of the association.
They have asked what the various locals
think is advisable in view of conditions. In
the meantime they are endeavoring to work
out a system whereby years of experience
will be rewarded with better pay and the
amount of work done will have some rela-
tion to the wage received.

The Shipping Board has referred the
matter to Eugene Chamberlain, Commis-
sioner of Navigation. The American Steam-
ship Owners’ Association was not consulted
by the Shipping Board prior to the sugges-
tion of an extension of ninety days in the
life of the agreement. It is known that the
shipowners are opposed to the granting of
increases in wages to the operators, atho
they are not unsympathetic to the desire of
the men to better their condition.

The radio operators are working out a

plan which will be submitted to Commis- |

sioner Chamberlain for due consideration.

It is reported that the three radio com-
panies, which are under contract to the ship-
owners and the Shipping Board for furnish-
ing sets and operators, arc laboring on a
plan which they think will solve the prob-
lem now facing the shipping interests.

The Shipping Board, in conjunction with
the Commissioner of Navigation. is under-
stood to be active in regard to the scheme,
It is said that the governmental Loard feels
that the radio service should be encouraged
and that there ought to be some stimulus
for an operator to remain in the service
after he obtains the position of a chief op-
erator. At the present time he could not
make more than $125 a month if he confined
himself to radio work.

The shipowners do not feel disposed to
grant the demands made by the operators
recently. The wireless men wanted an eight-
hour day, with provision for overtime pay,
increases of $75 monthly for chief operators
and $50 for assistants, assurance that the
operators would not be required to perform
additional services on board ships and that
they would be permitted to leave the vessels
when they were in port. By figuring over-
time on a rather liberal scale the shipowners
figured that a chief operator, who did not
have to be more than twenty-one years old,
might draw as much salary as a first mate
on a large freighter. They were not con-
sulted by the Shipping Board, it it is un-
derstood that they have been asked to write
to Washington and inform the Commis-
sioner of Navigation wlhat their views of
the situation are.

At the present time therc are only two
classes of operators, chief and assistant, It
is thought that the salaries of the operators
should he increased with the performance
of certain years of service. [For instance, it
is believed that the Commissioner of Navi-
gation will recommend a certain percentage
of increase every few years. It is suggested
that a 10 per cent increase be put into force
for the chief operator every three or five
years.

No statement has been made by the presi-
dent of the United Radio Operators’ Asso-
ciation since he returned from Washington,
where the conference was leld. It 1is
thought that it will be several days bhefore
the system will be worked out to such a
point that therc can be an intelligent dis-
cussion of its merits and defects.

Learn Telegraph
(Wireless or Morse)

The EASIEST, QUICKEST,
CHEAPEST WAY

AT HOME

In Half the Usual Time

WITH THE OMNIGRAPH

“Just Listen-—The Omnigraph will do the teaching”

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, or to your Sounder 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 appli-
cants applying for a Radio
License. It is also used exten-
sively by the large Universities,
Colleges and Telegraph Schools
throughout the Country for
teaching Wireless and Morse.

Hundreds of the Army’s skilled
operators who served during the
war learned with the Omnigraph.

Let The OMNIGRAPH Teach You Wireless

You'll be surprised how quickly you will attaia
srecd. Even if you are already an orerator
the Omnigraph will help you. It will make

For a few dollars you can have a complete
outfit that will make you an experienced
operator in the shortest possible time. No

hard, laborious work—just learn by listening.
The Omnigraph is adjustable so you can start
recciving messages slowly, gradually increas-
ing the speed as you become proficient.

Write for Free Catalog

Send for a catalog today, showing the 3 differ-
ent models, $12.00 to $28.00. Every Omnigraph
is sold with the absolute guarantee that you
must he satisfied or your money back for the

you more proficient, more accurate and more
confident. Thousands of Omnigraphs are in
use today and thousands of operators owe their
success to them.

10 AR 1 0 OO .1 L O L. 0 LA

The Omnigraph Mfg. Co.
26 F Cortlandt St.,
New York City.

Gentlemen:—

as'king‘ Mail the coupon wdqy—lhe catalog l As per your ad in Rapie NEws please mail
will come to you by return mail. | me your frec catalog of Omuigraphs.
The Omnigraph Mfg. Co. I Name coooiniiiii
26 F Cortlandt St., New York City | oAddress o
i]llll.m”.|||||.H|||.||||| .|||||.|||||.|l||| City. .. State.......
INSTRUMENTS

(WHEBGAN PATENT)

We are distributors of the Standard Electric
Novelt
Also of De Forest and all the leading manufacturers
of High Class Wireless Apparatus.
new edition 42RN Catalog.

J. H. BUNNELL & CO., 32 Park Place, New York

Always Reliable
JOVE DETECTOR

Handiest, Handsomest, Best
Sample by Mail, $2.00
Tested Galena Crystal, 25¢

Co.’s Type B *Cyclone” Audion Battaries.

Send stamp for

A welcome additlon to your librnr{
No. 1 of Radic Amateur News wil

Experimenter Publiablng Company

WwwWw.americanradiohistorv.com

! Send $2.00 plus postage today and your copy of bound volume
come forward by return mail.

2360 Fulton Street. New York City


www.americanradiohistory.com

|

SPECIAL

A Radio Ser-
vice 3" ectched
aluminum  dial
graduated from
0° to 180° for
30 cents post.
paid. A limited
ﬂuan!l(y only on

RA

apparatus is designed and built to give you complete
satisfaction.

Each piece of apparatus is thoroughly inspected
and tested before it leaves our factory, thereby in-
suring you of a product that will work perfectly.

The AUDION CONTROL PANEL as illustrated
sells for only $6.50 and operates as well as the more
expensive kind, while the material used in its con-
struction 1s the best obtainable.

The Radio Service V. T. Sockets are acknowl-
edged as the best obtainable, The triple tube type
is illustrated.

Type S1—Single Tube (for inside mounting) $1.20
Type S2—Single Tube (for bench and experi-
mental use) e AW § T L LT 1.50
Type S3—Double Tube (for amplifier use) .. 2,75
Type S4—Triple Tube (for detector and two.
stage amplifier or three-stage amplifier use) 3.75

These  receptacles
are all made in
two styles, for
either vecesving or
dransmitting tubes.
This should pe

and. specified when or.
ering.
Grid or Telephone Condensers 35 cents each Type S4¢—Price $3.75

If your dealer cannot supply you, order dicect from

RADIO SERVICE & MFG. CO. Lynbrook, L I., New York

DIO SERVICE |

R. E. Trop

STUDY WIRELESS or
LEARN TELEGRAPHY

1 SBoylston St. | STUDENTS
Cor. Washington Enter

Results and Positions Guaranteed

Best equipped Radio School in New England. There has
been a Telegraph School at 18 Boylston St. forover 18 yearse

MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL

BOSTON | ANY TIME

Send for free lterature.

Tel.Beach 7168 G. R. Eatwistle

The increased sales of ACME APPARATUS is proof of its efficiency, attractive-

ness and service.

Our growth has been on the merits of our apparatus,

ACME APPARATUS COMPANY EAMBRIDGE 35 Moy

R s

ACME

is now
synonymous with

TRANSFORMERS

and is coming to
be synonymous
with

C W

e s e
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Bright Outiook for
Amateur Radio

Since the war interest in radio teleg-
raphy and telephony has increased to the
extent that there is hardly a square mile in
the populated sections of  this country that
does not boast of at least one antennae Sys-
tem.

This interest is partially due to the great
number of men who received radic train-
ing in the Signal Corps of Naval Radic
branches of the service, but possibly due in
a greater degree to the very material in-
crease in the range and efficiency of present-
day wireless equipment.

As the number of radio devotees in-
creases an added incentive is given to the
pleasure of owning and operating one’s own
station. The American Radio Relay
League, an organization composed solely of
amateur operators, has undertaken to pro-
vide the opportunity of sending a message
to anyone in this country without charge.
And now, on any evening, hundreds of these
“feeless” messages can be heard hurrying
to their respective destinations via the
obliging amateur,

The radio telephone, once an instrument
of conjecture, can now be found in almost
every progressive station. The amateur
station, unlike the commercial station, is un-

[ molested by the patent situation, and for

this reason amateur equipment rivals that
of the most advanced commercial installa-
tion.

Dancing by radio is the latest fad; by the
use of a radiophone and a phonograph at
the transmitting end and a sensitive radio
receiver equipped with an amplifier,
and a loud-speaking horn at the receivin
end music can be heard all over the hall.
The station transmitting may be hundreds
of miles away, but the notes are as clear
and as well modulated as if the orchestra
were in the same room!

Wireless concerts also give added pleas-
ure to the owner of radio-receiving appa-
ratus. The Western Electric Company ex-
perimental station at Deal Beach, N. Je
has provided entertainment of this nature
for the past few months. The program in-
cludes selections by famous artists, band
music, humorous pieces and lectures. This
concert is given every Tuesday evening,
starting at 10 o'clock and continuing until
midnight, and can be heard for hundreds of
miles in every direction.

The radio art is ever new. Although
its development has been phenomenal, the
next five years will see many radical changes,
all affording greater efficiency and creating
greater interest. Boston Post.

AMATEUR STATION SIGNALS
CORRECT TIME

I'n the suburbs of an eastern city an effi-
cient and unusual method of giving his
neighbors the correct time has been gevel-
oped by a public-spirited young radio enthu-
siast. As the local telephone company has
abolished its former custom to inform sub-
scribers of the correct time through its
“centrals,” and the town clock is ustually on
(or rather off) strike, the signals are most
welcome.

A wooden rack has been constructed to
hold an old single-barrel shotgun, pointing
toward the ground, in the yard near by the
window of the wireless station. When it is
nearly time for the Arlington, Va., wireless
time signals, which are broadcast at noon
and at 10:00 p. m), eastern standard time,
the gun is loaded with a blank shell and a
string attached to the trigger and led to the
operator’s desk. This enables the operator to
fire the gun on the hour and thus inform all
within a large radius of the exact time.

Of course this method would be impossi-
ble in a thiekly populated community with
ordinances against firearms.—Popular Me-
chanies.
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Marconi’s Surperise for our
next President

We are informed from a correspondent in
Naples, Italy, that providing the great in-
ventor is successful in some of his present
experiments, it may be possible for him to
greet our next President in November by
transmitting the strains of the “Star
Spangled Banner” by means of the radio
telephone from the cabin of the yacht
“Electra” which as many of our readers
know is the experimental vessel of Mr.
Marconi and which is now located some-
where in the Mediterranean Sea.

Senor Marconi's guests recently danced
on board his yacht to the music of an or-
chestra played in London, so distinct was
the transmission by wireless telephone.

Senor Marconi is now engaged in per-
fecting a “direction finder” with which to
locate ships at sea.

THE BORDEAUX RADIO STATION.

Monuments in France of American con-
structive achievement will long endure. Our
Expeditionary Forces have been withdrawn
for many months, but the material things
created by our constructive genjus to insure
success to the fighting men—docks, ware-
houses, railroad trackage and equipment—
will constitute for many years reminders of
the A. E. F’s stay in France. A further
contributioh to France of American enter-
prise was recently announced. The largest
and most powerful radio plant in the world
has just been completed at Bordeaux and
will soon be turned over to the French gov-
ernment. Begun early in the war by the
Americans and constructed on American
plans, it was -but half finished when the
armistice was signed. Since the arriistice,
the Bordeaux. radio plant has been pressed
to completion, and France now stands in
possession of the world’s most powerful
radio station.

The Bordeaux radio plant is an example
of a work which, while originally intended
for purposes of war, will nevertheless prove
a useful and valuable instrumentality of
peace. The Bordeaux wireless station will
constitute a lasting reminder of the ability
of America to perform veritable miracles of
construction to do the thing which has never
been done before. 1t should serve no less as
a potent inspiration to the French to push
forward the rebuilding of their martyred
towns and villages.

NEEDED RADIO INVENTION.

However well equipped with wireless a
ship may be, an accident that results in its
sinking puts an end to its distress signals
and may not even aliow time to begin them,
leaving its hurriedly manned lifeboats with-
out any means of communication with each
other or with a rescue ship. An eastern in-
ventor has designed a simple and compact
radio system intended as permanent equip-
ment for one or more lifehoats on each ves-
sel. The wireless apparatus, used for Loth
telegraphing and telephoning, is enclosed in
a water-tight box at the stern and grounded
through a metal plate on the hottom of the
boat. To shut out extraneous sounds and
add to the sensitiveness of the set the oper-
ator is equipped with a helmet containing
the telephone recciver.

ANOTHER NEW RADIO STATION
ON LONG ISLAND

The commercial plant which is_being
erected on a six-acre tract by the Cutting
& Washington Company at East Hampton,
L. I, is nearing completion, and othcials of
the company hope to begin transmitting mes-
sages through it by Oct. 1. The cost of the
plant, including the radio instruments, will
be approximately $150,000, it is said. Tt
will have a radius of from 3,000 to 4,000
miles.

I
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Hook’er to Yer Bulb

THE MOST WONDERFUL TUNER IN THE
WORLD FOR $15.00

It weighs but two pounds—size about 414 x 4'4 x 3”. It has
a primary and secondary coil only and receives all arc signals
from 5,000 M. to 20,000 M. It will not work with a crystal
detector. The wiring diagram is on the bottom of each tuner.
Do not remove top of tuner or you will destroy it—the coils
are waxed in and leads are short. Tests all over the world
show this tuner will receive efficiently arc signals on the small-
est aerial. We recommend a single wire 25 high by 40’ long.
Three variable condensers and an audion are needed for the
circuit.

Don't take our word for it—write us for name of nearest
H Amateur using one. Add Parcel Post.

N A A—ARLINGTON TUNER—S5,000 M

This tuner is same size as above tuner, only it has a tickler coil and uses the straight
audion hook up with tickler in series with phones. It is the only spark tuner that
gets NAA on a small aerial without any variable manual coupling. This tuner also
gets the arc signals at 5,000 meters and records easily wireless phone talk from 600
to 5,000 meters. Priced at $15.00 plus Parcel Post.

KNOCKED DOWN OR ASSEMBLED
CONDENSERS

Which kind do you want?! Made for panel mounting and are com-
plete with scale, pointer and knob. Used all over the world. No
C. 0. D. orders, add Parcel Post. Buy from your local dealer or
send us his name if he can’t supply you. Formica tops and bases.
Mosable plates are now held by nuts and not clamped with washer
as formerly.

11 Plate K.D.. .. ....$1.80 11 Plate assembled......$2.75
21 Plate K.D......... 2.25 21 Plate assembled...... 3.25
41 Plate K.D.. .. . 3.20 41 Plate assembled. . 4.25

o

UNIVERSAL CONDENSER

The oniy fool proof, complete assembled condenser In the world that
will fit any cabinet, nnd take the place of any and all the condensers
that you may be using. IT HAS A CONTINUOUSLY VARIABLE
CAPACITY FROM .00025 MF.. TO .001 MF. Studs are so mounted as
to prevent any leakage and to fit any heles you may have already
drilled in your panels. Size 3 x 3 x 1” and shipping weight one pound.
Priced at $2.50 and add Parcel Post.

zv” TRESCO, Davenport, Iowa
OR YOUR DEALER

Ee a sport and send Sc for our Catalog. Foreign orders solicited. Canadian Amateurs buy
from Canadian Dealers. All products licensed under Marconi and Armstrong Patents.

Oh! By Gosh!

You want our new ACE Unicoil
set. Any wave range from 150 to
20,000 Meters, uses unmounted
Honeycomb or Duo-Lateral Coils,
brings the sigs. and the price with-
out coil is only $10.00.

Order coils for wave length 1,200 Meter coil $1.45. Amateur
wanted, we have them. 10,000 to wave length coil $1.30. We have
20,000 Meter coil,—$3.35. 1,000 the best C-\V sets going

to 3,500 Meters,—$2.25. 400-

REMEMBER “You may pay more, but you can’t buy better”

THE PRECISION EQUIPMENT CO
Dept. A. 2437 Gilbert Avenue, Cincinnati, Ohio.

www.americanradiohistorv.com
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Classified advertising rate four cents a word for each insertion,

Objectionable or mislcading advertisements not accepted.

THE CIRCULATION OF RADIO NEWS 1S OVER 40,000

EXPERIMENTER PUBLISHING CO., INC,, 233 and 236 Fulton Street, New York, N, Y, 3
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OPPORTUNITY AD-LETS

Follow these advertisements every month. Reliable advertisers from all over the country offer you their most attractive spe-

] Ten per cent discount for 6 issues, 20 per cent discount for 12
ddress must be included at the above rate. Cash should accompany all classified advertisements unless placed

Advertisements for the December issue must reach us not later than

American Mede Toys.

Business Opportunities.

Flectrical Supplies and Appliances.

An Opportunity for Home Workers on small
scale and manufacturers on large scale to make
American Mctal Toys. fmi’. Navy, Machine
Guns, Cannons, Warships, Indians, Cowboys,
Wild Animals, Whistles, Bird-Whistles, Ke-
ligious designs and other toys and novelties.
Greatest chance for industrious people to have
an independent business, Enormous demand
for cheap toys offers unlimited field and great
future all over United States and foreign coun-
trics. Experience or tools not nccessary. Hun-
dreds and more made complete per hour.
Casting forms, complete outfit from $3.00 up. We
buy these goods paying fixed prices. Attractive

rices offered for painted goods. A strictly

usiness proposition. No one need apply unless
e means business. Bookler and imformation
furnished free. We have no sales agents and
we warn against worthless and cheap imitations,
Toy Soldier Marnufacturing Co., 32 Union Square,
'_New York.

e e et et

Agents Wanted.

Big Money Varnishing Floors, woodwork, ctc.
$1.00 brings you directions for making brilliant

oil varnish at $.5 per gallon. C. Parker, Box
1214, Seattle, Wash. e = ek
Automobiles.

Build Your Own Speedster or racing body;
write today for money-saving pamphlet show-
ing different styles. loege’s System of Body-

building, North Chican_. . L
Aeronautics.

Propellors for Aeroplane Propulsion, small pro-
pellors for motorcycle-driven snow and ice
sleds, road speedsters and hydroplanes. s-foot
diameters, $12; others in proportion. Hub
mountings, bearings, sprockets and counter-
shafts complete. Crawiord Motor and Aero-
slane Mfgr., 142 South Rampart St,, New Or-
leans, La.

Momrs,rbngincs and Dynamos.

8.lnch, 110-v. Electric Fan; new; guaranteed
1’ year; $7.00. 110-v. Universal Electric lIron,
$7.50; regular price $8.5s0. Above prices for lim-
ited F“IOd only. Postage extra. Special prices
on_all house wiring material, Stranded No. 18
R.G. Copper Wire, 20 ft. ssc. Just the thing for
connections. Reuben E. Shumaker, Galion, O.

_______ Help Wanted.

Stop Daily Grind. Start silvering mirrors,
auto headlights, tableware, etc. lang free,
Clarence Sprinkle, Dept. 48, Marion, Indiana.

Earn $25 Weekly, spare time, wrifing for news-
papers, magazines, Experience unnecessary; de-
tails free. Press Syndicate, 5665, S5t. Louis, Meo.

[nstrument and Meter Experts wanted every
where. QOur graduates ecarn big money. We
train you to be meter engineer and hold respon-
sible position, Write for our Special Offer.
Fort ayne Correspondence School, Dept. 405,
Fort Wayne, Ind.

Be a Mirror Expert. $3-$10 a day; spare time
home at first; no capital; we traim, start you
making and silvering mirrors, French method.
Free prospectus. W. R, Derr, Pres., 570 Decatur
Street, Brooklyn, N .

Detectives Earn Big Money, Travel. Great
demand. _ Experience unnecessary. We train
you, Write for free ﬁarticulars. American De-
tective System, 1068 Broadway, New York.

Patent Attorneys.

Millions %pent Annually for ldeas! Hundreds
now wanted. Patent yours and profit. Write
today for free books—tell how to protect your-
self, how to invent, ideas wanted, how we help
you sell, ete. 3ot Patent Dept., American In-
dustries, Inc., Washington, D. C.

i — L S —

For Advertisers.

Don’t Experiment. White space is too costly.
Let Jacobus write your advertising. Letters,
$3.50. _Jacohus Advertising Service, 41 Bruen
Ave., Irvington, N. J, .

Formulas,

Any Formula You Want only so cents. John
R. Kerr, P. O. Box zi, Brooklyn, N, "
Invisible Inks (Double Writing). Write your
message with it, over that write with a visible
ink, erase it and the invisible appears. Com-
lete formula, 25¢. Edward Gille, 714 S, 12th,
uiney, I

For $7.20 and a little time you can make $3‘Bo
selling 12 bottles of our auto body polish, dif-
ferent from any other, sells with every demon-
stration. Send $1.00 for full size bottle and par-
ticulars, to see for yourseli. Blue Seal Mig.
Co., Blue Bell, Montgomery County, Pa.

Patents For Sale. To scll, buy, or obtain
i))anéns write Patent News, jog, Washington,

Turn Your Spare Time into money for that
apparatus you want. Start a profitable, perma-
nent home business. Steady weckly income. No
investment but your brains and spare time.
Positively no soliciting, agency proposition.
Write todﬁy. Address Opportunity, Box 17s,
Fredonia, N, Y,

Substantial Manufacturing Corporation wants
capable men to establish branch and manage
salesmen; $300 to $2,000 necessary. Will allow
expenses to Baltimore as explained. Address
Mr. Clemmer, 603 N. Eutaw St., Baltimore, Md.

If You Want To Sell or exchange your farm,
unimproved land, city property or patent, write
me. John J. Black, ig4th St., Chippewa Falls,

is, =
Books.

Wanted—Back issues of Radio Amateur News
and Electrical Experimenter. Boston Magazine
Exchange, 100 Mountfort Street, Boston, Mass.

Mechanical Drawing Instrument Sets; bar-
ain.  Send for catalog, National Instrument
0., 4517 N. Lawndale Ave., Chicago, Il

. Water Locating by Mansfield’s water finder is
interesting  and  profitable.  Particulars  from
Edwin Mansfield Co., 94 Victoria Road, New

Brighton, England.
_Five 110-volt D.C. Ceiling Fans; good condi-
tion. Make offer; one or all. Penn Radio Co.,
Greenville, Pa,
Photo Developing.

Print Your Photos on Silk, very beautiful and
attractive pictures. Send only $1 for package
of silk, prepared; postage prepaid. lg Irsa,
Elizabeth, N. J.

For Prompt Service and best results, mail
all your films to L. E, Peterson, Box 430, Gales-
}gurx. Ill.,, for correct printing. Send for price
ist.

Postcards.

Everything in Postcards. Live-wire list free.
Worth-while samfles, 25c. _Mention subjects
preferred.  Mutual Supply Co., Bradford, Pa.

Rubber Stamps.

Rubber Stamps Made to Order.
Company, Zanesville, Ohio.

McCaddon

_Subscription Agents—Best magazine proposi-
tion. Make big money. Write for particulars.
Concordia Magazin€é, 9-A Water St., York, Pa.

How 1 Acquired My Millions—a book_of ideas.
Price postrald only 1o cents. J. R, Kerr, Box
291, Brookfyn, N. V.

The Amateur Electrician, Pocket size, 2oc.
(coin). Joe Tillberg, Proctor, Vermont,

Latin Students—Word for word English trans-
lations of *“‘Caesar,” “Cicero,”” or “Virgil.” Post-
Kald, $2.00 each. Monongahela Novelty Co.,

fonongahela, Pa.

Special Service Magazine. A magazine of mail
order selling; every mail order dealer needs it.
Stamp brings frec descriptive circular. J. R.
Kerr, Publisher, P. Q. Box 291, Brooklyn, N.Y.

Nature Facts married and engaged people
should know, concisely given, 2s5c. antral
Sales, 601 Ninth Ave., New York.

Wireless Course in 20 Lessons. By S. Geros-
back, A. Lescarboura and H, W. Secor, E .
Tells you everything you want to know about
“Wireless” —theory, practise and bistory. A
clear, concise course on cvery phase of this sub.
cct; 160 pages-=350 illustrations, 3o tables. Flexi-
le cloth cover, 7i:c. postpaid. Stiff cloth cover,
$1.25 Boslpaid. xperimenter Publishing Co.,
Book Dept., 236-A Fulton St., New York.

Just Off the Press. Design and Construction
of Audion Amplifying Transformers (Radio and
Audio-Frequen? H'ypes). Edward T. Jones,
late Associate Editor Radio Amateur News. The
transformers shown in this book have never been
described in print before and have usually been
considered a manufacturer’s secret. The designs
arc.verg rugged and simple. A book that eve
radio * ug’ should have. Written a0 you will
understand every wotd. Price 25c postpaid. Ex-

erimenter Publishing Co., Book Dept., 236-A

utton St., New York City.

How to Make Wireless Receiving Apparatus,
100 pages—go illustrations. Only strictly modern
radio apparatus are described in this book and
the illustrations and descriptions arc so clear
and simple that no trouble will be experiemced in
makmg the instruments. Paper covered, 3s¢
ostpaid. Eslc:perimenter Publishing Co., Boe
dept.. 236-A Fulton St.. New York EI!Y. .

Correspondence Courses.

Dollars Saved. All kinds of used correspond-
ence courses sold. (Courses bought). Lee
Mountain, Pisgah, Alabama.

Health,.

Pyorrhea (Rig(f‘s Disease—Blecding or Swollen
Gums)—Hundréds have been helped by our
successful home treatment. Purifying, healing,
preventative.  Full month’s treatment, consist-
ing of a very beneficial massage paste and
an antiseptic tooth-cleansing paste to be used in
place of your ordinary dentifrice together with
full directions_for treatment, $1 postpaid. Or
write for {ree Booklet “R,” Pyorem Mfg. Co., 4390
Seventh Street, Brooklyn, New York.

. Tobacco or Snuff Habit Cured or no pay; $1
if cured, Remedv sent on trial. Superba Co,
SB, Baltimore, Md.

O
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Stamps and Coins.

100 Old and Current Amecrican and Foreign
Stamps, including revenue, stock transfer, docu-
mentary, ete.; 25¢. Chas. Durso, Dept. 50, 35
Mulberry St., New York City.

Coins, Medals, Paper Moneg, Antiqgue Fire-
arms, fndian Relics, Curios, Stamps. Catalog
free. Antique Shop, 33a South 18th, Phila-
delphia.

500 Different Stamps, $1.40; 200, 30C.; 100, I3C.;
approvals. Michacls, §600 Prairie, Chicago.

800 Stamps, only 25¢c. John Hammond, Elliott
Citx. Jll\_ilmarxlandu=
Song Poems.

Have You Song Poems? I have best proposi-
tion. Ray Hibbeler, D115, 4040 Dickens Ave.,

Chicago. N

Song-Writers' Manual & Guide Sent Free.
Contains valuable instructions and advice. Sub-
mit song-poems for examination. We will fur-
nish music, copyright and facilitate publica-
tion or sale. Knickerbocker Studios, 311 Gaiety
Blde., New York,

Stammering.

St.Stu-t-t-tering and Stammering cured at
home. Instructive booklet free. Walter McDon-
rlx)ellt 121 Potomac Bank Bldg.,, Washington,

Scenery for Hire.
Collapsible Scenery for all plays.

Grain. Philadelphia, Pa.
Telegraphy.

Telegraphy (both Morse and Wireless) and
Railway Accounting taught amckly. Tremendous
demnna’. Big salaries. reat ~opportunities.
Oldest and largest school; established 46 years.
All exﬁenses low—ean earn large part. Catalo

Amelia

free. Dodgze’s l(nstituteE M. St,, Valparaiso, Ind.
Miscellaneous.

Big Mail Free! Just send your name. W. E.
Fitzpatrick, Box 722, Chicago, Illinois.

Build Your Own Motorboat. Interesting work
for boys. Send soc. for a complete set of clearly
drawn plans of a 21-ft, motorboat or cruiser in-
cluding list of material required, A. Rank, 193
Grand Ave., North Bergen, N

Electrical Tattocing Machine, $3, $5 and $7.
Catalogue for stamps, J. H. Temke, 1019 Vine,
Exp., Cincinnati, Ohio.

Carbon Papers and Ribbons. Get our prices
first. Any amounts. Reuter Trochelman, 34
6th St., Cincinnati, Ohio,

Tattoos Removed. Simple process. Satisfac-
tion guaranteed. Pharmaceuticals and instruc-
tions for $1. No stamps. Alfred Hogue, 45 Gale
Ave., Pitisfield, Mass.

“Arnola,” the Ball with Psychic Power, Price-
less as an amusement device: more Fntertain-
ing than the Ouija Board. Science is baffied;
doctors dumfounded. Price $1.00; $8.00 per doz.

J. Harvey Arnold, Princeton, N. T,
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News Correspondents.

Wireless—{Continued.)
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Exchange—(Continued.)

Earn $25 Weekly, spare time, writing for news-
papers, magazines. Experience unnecessary; de-
tails frre, Press Zyndicate;, toh St. Louis, Mo.

Novelties.

The Reliable Weather Prorhat—Send 1o cents
for me, hang me up. I will tell you when it
will rain or shine. Particulars for stamp. Na-
tional Specialties, 1a Union Si., New York City,

Office Devices.

We Buy for Cash, Rebuild and Sell for about
hali new price, Multigraphs, Addressing Ma-
chines, Duplicators, ectc. Don’t be misfed by
firms infringing on our name. We are the orig-
inal Office Device Company, 154-C West Ran-
golph, Chicago.

Printing.

3,000 Two Color Labels, $1.25. Irvin J. Woll,
Station E, Philadelphia.

Radio League Members—so name cards with
emblem of League printed, 4% cents; foo letter-
heads and envelopes with ¢mblem, $1.75. Print-
ing Arts Press East zsth St., Paterson, N. J.

Phonographs.
“Build .Your Own mmmuragh. Dlg saving.
Blue prints, parts price list, instructions free.
Associated Phonograph Co., Dept. R-N, Cincin-
nati,

W ireless.
Sets and Apparatus for sale chea%l Write
our wants. A. B. S. Lab., 1315 E. High St.,

avenport, Jowa.
Q. S, T.—Amateurs.

o, We have a few Western
Electric VT-1, $10.00; two filament audiotrons,
glo; Marcon: and Moorhead VT-i and VT-2,

10; Murdock 43-plate variables at old price,
£5.50; audiotron adapters, $1.50; and other bar-
E:::u. Write quick. The Coastal Radio Co., 301
Second Ave., Asbury Park, N_J.

Radio Telephone. Simple description of the
Radio Telephone with complete circuits of a
transmitter, receiver and amplifier, With this
data_anyone can construct a radio telephone
capable of transmitting fifty miles. The am-
phfner used with a loud speaker mte_ns1ﬁcs the
veice very clearly. 25 cents, postpaid. Forest
Publishing Co., 114 State Street, Boston, Mass.

Doktoro Pierre Corret, 19 Boulevard de la
Republique, Versailles (i"range), deziras kore:
spondi kun Amerikaj amateroj de radiotelegrafio
en franca lingvo au en lingvo internacia
ESPERANTO.

Custom Built Receiving Set. Absolutely new
and the last word in construction and design.
Lavishly complete. Range 150-20,000 meters. Cost
$400.00 to construct. ill sacrifice $250.00. LaK
ton Wolfe, 1706 North soth St., Seattle, Was
ington.

This Month Omly Grid Condensers, polished
mahogany case, nickel plated binding posts, 6oc.
R. T. S. tested Galena. Large picce, per box,
24c. Look for our ad on page 244. Radio Test-
ing Station, Binghamton, N, Y.

Sale—Helix, 14 -K.W. transformer and quenched
gap, Murdock 1,500-meter loose coupler. Full
mformation on request, Alan acCracken,
Towe School, Port Deposit, Md

Switches and Switch Points 3/16-inch dia. by
s/16-inch high, tapped with 4-36 screw. Brass
and N. P,, 48c. and . dozen. Send stamp for
circular. Liberty Radio Supply Co., 6808 Aber-
deen St., Chicago, Ill.

Amateurs. Mica-Copper Foil Grid Condensers
ﬁ:c. In lots of 6 or more, 35¢. Sure-Lock VT
Receptacles, $1.00; 6 or more, gsc. Send for
literature. A. F. Krause & Company, 639 Mc-
Dougali Ave., Detroit, Mich,

Portable Sets of all kinds made to order. In-
expensive, Light and Efficient. & S. Labora-
tories, ¥ir East i&l St., Paterson, N. J.

Exchange.

Complete Radio Outfit for receiving station,
range miles. Complete set of parts, includ-
ing_ coil forms, switch knobs, wire, head phones,
aerial equipment, etc. Complete in every_detail,
Packed in wooden cabinet with Wireless Manual
and instructions. Only a few of these splendid
autfits left. Price $zi. Blair Coursen, ss Hitch-
cock Hail, Chicago, Ill,

Special; No, z; Doubic Cotton Covered Wire,
m per pound; postage extra. Frank Peterson,
Muscoda, Wis.

All Amateur _ﬁ:pmml bought or made in ac-.
cordance with e Radio Buyers’ and Builders’

Handbook invariably re-sells wery profitably.
Study my June and July display advertisements
in . S. see why, and get your copy now,

R. Clark, Barnes Rd) Newton, Mass,
Amateurs, Attentionl
tectors, cheap. Write for particulars. National
Radio Specialty Co., 5613 Cedar Avenue, Phila.
Amateurs, Attention: Transmitting condensers
built especially for spark coils up to 2", $2.00
each. Radio apparatus built and tubes wound
to specifications.  Cabinets and other wood-

work a specialty. Lee Broth Co., .
§t.. Chal’;:paign): o ers Co., 605 N, Walnut

Couplers, tuners, de-

DeForest P-401 Audion Control, new, $i0.00.
Baldwin _amplifying  phones practically new,
$10.00. Bargains. Come quick. A, Byler,
205t Bellevue Ave., Phila.,

For Sale—Complete amateur radio station.
Richard Bohannon, Boonville, Indiana.

Bargain—E. I. Co. Vario Selective Coupler, $6.
Never used. Write Harold Bettinger, 606 West
High Street, Mt. Vernon, Ohio,

For Sale—1-1. W. Thordorson R. Type Trans-
former, $30; Navy Type Coupler, 3.500 meters,
w.otr Murdock Receiver, 2,000 ghms, $3.00; 3 pr.

. E. Phones, $8.00 each; I-inch § ark Coil,
$3.00; 2 pr, Brandes Nav?' Type Receivers,
$10.00; Superior, $s.00; Sayville Rotor and Stand:
ards, $4.50; 1 Honeycomb Coil mounted (panel)
with 3 coils, $7.00; 1 Navy Type Vario Coupler
mounted in cabinet, $6.00; 1 Knockdown Variable
Condenser, 43-plate, $1.50; 1_Loading Inductance
No. st0 Murd')ck, $2.50; 1 Crystaloi Det., large
size, $4.50. Wanted—Variable Condensers, W. E.
Bulbs. George Kostka, 2347 So. Ridgeway Ave,
Chicago, Il

For Sale—DcForest LC 100, three LC 25 coils.
Eight dollars, Harry Jones, 2605 Fourtecenth
St., Washington, D. C,

_ Audion Control Unit—Bakelite panel on which
18 mounted a V. T, socket, grid condenser,
rheostat, grid leak, B bat., and six binding
posts. Price $8.00. Telephone cords, 4 and 3
conductor, 6 it. long, at 45c, each. High poten-
tial mica condensers, .002 and .co5 approx. ca-
ﬁacny at $1.25 and $1.50 each. Postage extra.

. For Exchange for Wireless Goods the follow-
ing: 1,350-ohm Tel. relay; one 20-chm sounder;
two keys for wireless; one 16-H.P. motorcycle
engine; twin has maF. also. All goods in first-
class condition. Would like sending transformer
for part exchange. All letters answered. Harold
Hurley, Lake Como, New Jersey.

3“9'15."9‘3- upply Co., 2442 Ogden Ave., Chi- Forced to Sell Immediately—New DeForest
cago. Audion Ultra-Audion Panel, Number P-s00, In

Wireless Instruments for Sale. Send stamp erfect condition. New 4o0-volt Burgess “B”
for list. Bernard Davis, 1130 Mellon St., Pitts- atteries; without bulb, $30.00. Alfred Hubbard,
burgh, Pa. R. D. No. 6, Pontiac, Mich.

Radio Phonists Attention. High voltage gen- Colt Automatic Special, 22 L.R.,, and Audley
erators. We supply these motor generator sets Holster. Perfect condition; $40. Wallace Huston,

in various capacities, especially designed for
radio phone work, also low powered rotary con-
verters, dynamotors, fractional H. P, motors
and storage batteries. We are in a position te
solve your Tenerator problems and supply ma-
chines to fill your requirements. We also have
the standard RAY-DI-CO phone sets complete,
or furnish any part thereof. In fact, if it is
radio cquipment of any kind, or a set of your
own design, write us stating your wants and
become acquainted with our “service. RAY-
RII-CO (not Inc.), 3653 A, N. Clark St., Chicaga,

Good Radio Receiving Sets, l?I.So and Up. Panel
tranamitting sets, $30.95 and u Radiophone
apparatus, wire, supplies of all kinds. Catalog

for two-cent stamp. Pocket code card free.
Jenkins, giy Purchase St., New Bedford, Mass.

Double Pole Western Electric Single Head Set

with nickeled head band and cordg, $1.75; steel

lever {eg]eu alendln key, $1.00. Silk wound
200-meter coupler, .50, i
A E Hnnco?:kpC;.. .55 S Jropsd [in U

ustin, Teaxs
Dead?  Your “A™ battery we mean, Always
ready if you use our BIR Rattery Booster.
Charges your batte{:‘y overnight for 10¢. Soon
lnyl fm: itnelf, very amaiateur needs one.
fipoo, It's ready to ship ‘you. Hi Co,, Marion, Ill.
@i-Volt, 100-Amp. S, P. S. T. Copper Switch,
ﬁno. Awmplifiers, Acme tranaformers, detectors,
th?:;hl“d :ﬁlbel B&nkelite-r}iltsl:toi panels.  Any-
n radio. Send stamp for price list.
Hsas, 2011 Atlantic Ave., Attl’nnlzlc Elty. )].e".me

Woodland, California.

For Sale: A complete wireless set, including
audions, “A & B" batteries and aerial. Sell for
a $75 money order., Write for a list. Thos. J

Henninger, 48 S. Second Street, Shamokin, Pa.

Amateurs Attention: We as a progressive
radio supplx company are going to be the first
to lower the cost of radie apparatus. Every
month we are going to run special offers on
the different makes of apparatus. As a starter
this month we are making our special offer—
Acme apparatus—for one month only—s per cent
less than list prige. All goods shipped prepaid
east of the Mississippi and all goods guaran-
teed. The early orders get our stock and when
exhausted other orders will have to wait a week
or ten days, therefore come early. Mail orders

only. Radio M. Q. Supply Co., 533 West End
Avey., New York City. B
For Sale —Complete DeForest Unit Set —

mounted firm polished panel—perfect working
order—make offer—includés bulbs and verniers.
ll;resjcott Smith, 35 N. Maple Ave., Ridgewood,

Bargalns—Two (Grebe Variometers with targe
dials, $15; 2 Murdock sections, $5.00; Mescoe 2-
inch ceil, $8.00; DeForest Coupler, $a.50. All
lettera answered.  Morris Press, 830 Thrall Ave.,
Woodhaven, N,

Fer Sale—No. 23 cotton covered wire, $1.10 per
pound. Algo No, a8, No. 30, No, reen g‘ilk
covered wire. Ralph Winters, qo4 Pearl Street,
Camden, N. J.
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Going To College. Must sell large damped-
undamped Formica receiving cabinct. Includes
Honeycombs covering wave-lengths 200 to
20,000; three 43-plate variables; new double fila-
ment Electron Relay; Brandes phones; two
new Burgess “B* batteries; rhcostat; vario-
meter; antircapacity  switch; fifteen control
switches. Six ecircuits possible by switching
arrangement. Includes circuit for use as Radio-
phone transmitter. Cost me over $85 to as-
semble, Will sell for $48 cash, Also sell 1-inch
coil with gap for §4. P. H. Craig, 3397 Glenmore
Ave., Cincinnati, Ohio.

Wanted—% K.W. Transformer. R. W. Curtis,
6316 Delaware St., Chevy Chase, Md

For Sale—One short wave regenerative set,
and loading coil 12,000 meters. oth for $17.c0.
Also gsoo-ohm wire-wound potentiometer, $3.75.
First money order takes them. Wm, avis,
231 Stanley Ave.,, Canon City, Colo.

Don’t Read This. Selling out. Duck’s Audio-
tron Panel, and other apparatus too numerous
to mention here. Send for list. G, W, Calvert,
Chalfont, Bucks Co., Pa.

For Sale—2z 20,000 meter loading coils for $10.00;
new Atwater-Kent uni-spark coil, $3.50; =
spark coil, $2.25; 6-speed, worm-gear speed re-
ducer, new, $4.50; L-shaped transformer core-
iron $t.z5 for cnough for each transformer.
New audiotron, $4.50; 5 ball insulators, $1.00.
Send money order. Howard English, 221 Pine
St., Shamokin, Pa.

For Sale—Stromberg Carlson phones, three
new audions, three variable condensers, Blitzen
quarter-kilowatt transformer, Electrical En-
cyclopedia, telegraph instruments, Bakelite
panels, meters, plate camera, insulators, aerial
wire, etc. Red stamp brings price list. Arthur
Egan, 6 Whiting Ave., Holyoke, Mass.

Will Sell new Gilbert loose coupler for $16;
also two Blitzen condensers, qg-g}ate, at $4.00
each. H. E. Edgerton, Aurora, Neb.

For Sale to highest bidder, Key West cabinet,
worth $22;: E. I. Tuning coil, worth $3.50. Mur.
dock loa ins coil worth $4.50. Write James
Obrig, 106 Washington Place, Ridgewood, N. ].

For Sale—Inch-and-half spark coil, $7.00; Mar-
coni V. T., $6.00; socket, $1.00; z500-meter loose
coupler, $8.00; 43-plate variable, unmounted,
Sﬁ.oo; 10,000-meter leading coil, $5.00. None of
this apparatus used more than two hours, All

new. dress Mr. Leonard Gore, 2112 S. Rose-
wood St,, Phila.,, Pa.

Sell—3,500-meter receiving transformer, $8.00;
1,500-meter receiving transformer, $3.50; 1,500-

meter tuning coil, $3.00; 1,000-meter tuning coil,
$2.50; 15,000-meter loading coil, $5.00; audiotron
control panel with cabinet, $8.00; audiotron one
week old, used twice, with grid condenser, $4.00;
t-K.W. wireless key, $1.50; 1-K.W. spark gap,
$1.00; 1-K.\W. helix with clips, $3.00; 3-sendin
glass plate condensers, each, $.75; rotary spar
gap motor, speed 4,000 r.p.m., Sssh ; line tele-
phone two-station outfit, $3.00; No. 5 erector,
i;.oo- Jove detector with crystal, $1.25. Raymond
i dfcr, 70 Sargent St., Lawrence, Mass.

For Sale—DeForest V.T.-21, $10.00; Acme Am-

Elifﬁin Transformer with binding posts, $4.00.
. Nething, 32 Hemlock Street, Brooklyn, N.Y,

Amateurs. Join our wireless exchange and
get a regular discount on all makes of radio ap-
paratus. Membership fee soc. Don't delay;

Join now. Send 1oc. for new catalog just off
the press, Newark Wireless Exchange, ¢8 Eaton
Place, East Orange, N. J.

Sale—fRadio receiving set, dam?ed or un-
damped, Formica Front Audion and Ultraudion
control panel, Transatlantic Receivers, tz-volt
storage battery. First money order for $s0.
Gordon Mallory, 1zzg Leighton, Anniston, Ala.
Bargain—Duck’s new Navy Coupler, Hardly
used. Worth $27.53—Sell €20.00. Louis Lakatos,
4720 N. 11th St.. Philadelphia.

For Sale—Stamp collection of = ahout 3,000
stamps in Modern Album. Appraised at sgg.so.

First money order for $28 gets it. Laurel
Kettler, Piqua. Ohio. Box 809,

Speciall D. C. acroplane generator, rz-volt,
250-watl; make fine charging plant, Siz; 3-ft.
loader. $6; Brandes fones, hardly used, $sso:
King Type B toy transformer, 2-20-v.. $3.50:
fifty-five sx7-in., photo plates. tinfoil coated,

x5, $5; over 1 lb.; new No. 33 S.8.C. wire, §3.50;
furdock O. .. $1.50; Arlington coupler, $s,
Postage extra. G. Kostelecky, 11802 Union Ave.,
Cleveland, Ohio.

Seli: ‘K.W. Transmitting Set, $32.50: 3.500-
meter eceiving Set with  Audion Detector
Po.oo, . No junk. Used two months. 0 off
ist price of apparatus, Miscellancons material,
etc, Write for particulars. \Wm. S. Knapp.
2634 Wabash Ave.. Kansas City, Mo.

Sell or Trade-for receiving apparatus. tio
A. C. motor, Munlock. loadiny coil. step-down
transformer, rifle, polishing ‘head. Write F.
Kryszewski. 1110 North St.. Rochester. N Y.

Wanted—Transmitting, Receiving Set.
parts, Omnigraph reasouable, A,
a1st St, N. W.. Washington, D,
New 7-Panel DeForest Bakelite sct recciving.
Baldwin Pliones, twelve Honeycomb coils. Write

for particnlars.  Cooper, s8 Jiroch, Muskegon,
Mich.

Also
Roepfle, out

(Continued om page 261)
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Mail Us |
Your Radio Wants |

We will surprise you with the fastest ser-
vice [n filling your orders that you ever
knew. In delivery of radio apparatus by
mail, SPEED (s our motto. We make
prompt shipment to any part of the U. S.
—and postpaid too. |

Each |
221, V, “B"” Battery... .. ....%125 i
RORH Detector - J 17.00
Grid Condenser n imi hsa Vi35
Stopping Condenser. .. Cieeae. 35
RORE Amplifier. 3 ..25.00
CRC Ampllfier. . e Ao b s 65.00

Corwin Dials. .. ... ... B T B . 130
Radisco Agents
Radisco Coils—

LRD 40 ....%0.70 LRD 175 1.15
LRD 100 ....$0.95 LRD 550 .... 1.65
LRD 325 .... 1.40 LRD 1200.... 265

LRD 750. .%2.00

Tap Coils—

LRD 325 3, .%$1.70 LRD 750 3..$2.30

LRD 1200 3. .%$2.80

Coil centers plain. .. ... .. ... .Palr $0.25
Coil mounting for Radisco Coils.... 6.00
For a more complete list of Radio ap-
paratus send 10c¢ for catalog, cost of
which will be deducted from first $1.00
order,

Open Evenings Until 9:30 P. M.
KELLY & PHILLIPS
‘ 31Z Flatbush Avenue, Brooklyn, NoOY,

Telephone Sterling 2380

{Both Morsc and Wireless: and RAILWAY ACCOUNTING
taught thorougnly and quickly. Big sularies now paid.
Great opportunities for advancement. Oldesl and largest
sehool; established 46 years. Endorsed by Telegraph, Rail-

way, Radio. ani Government offieials, Expenses low—
opportunities to earn lurge portion. Catalog free.

DODGE'S INSTITUTE

I

OPPORTUNITY AD-LETS

(Continued from page 261)

Exchange—(Continued.)

Exchange—(Continued.)

Wanted—Chicago Radio Laboratory Paragon or
Grebe C.R. 3 Short Wave Regenerative Receiver,
also Audion Detector and !wo-staﬁe Amplifier
to go with same. State lowest cash price. Ad-
dress Alfred Gienow, River Edge, N.

For Sale—1,000 feet No. 1z rubber covered wire,
$20.00. Milton Ackerman, St. Johnsville, N. Y.

For Sale—i8,000 R.P.M. motors. 1/5 H. P.

| A. C or D. C. One oi each voltage 32 and 110

New, unused and in perfect comdition. Best
offer takes ene or both. E. R, Gowdy, 42 Free-
land St., Worcester, Mass,

For Sale: Wireless Receiving Apparatus. Send
two-cent stainp for list. Goebel, 372 West 127th
St., New York.

For Sale. Ominigraph transmitting and re-
ceiving set.  Alsoe different parts.  Excellent
condition. Box 3051, You St., Post Office, Wash-
ington, D. C. =

Receiving Cabinet For Sale. Good value, For
full information write Harold Woodman, 63
School St., Auburn, Maine. I

For Sale—1%4-K.W. Transformer; A-1 condi-
tion; $8.00. J. F. Wilhelm, 119 W. 4th St., Wil-
liamsport, Pa.

Sale—Short wave regenerative set, $25; 5-A navy
coupler, $14; 3-slide tuner, $3; amphiying trans-
former, $5; oscillating cail, $5; Cambridge semi-
quenched rotating spark gap, $25; four sec-
tions Clapp-Eastham transmitting condenser,
$3.50 per section; commercial type oscillation
transformer, $8; antenna switch, §3.25; hot wire
ammecter, $4.50. Wanted: Amrad quenched gap
and resistance, John E, Wynkoop, 4054 Chestaut
Street, Phila.,, Pa.

For Sale—Two Federal Amphifying Transform-
ers, $9.00. Van Dohln, 348 \6. 36th St., New
York City.

Short Wave Regenerative—l’enn Radio make,
new. Tunes 150-600 meters. First $12.00 takes
it. Underwood, Box 565, Monongahela, Pa.

For Sale—Complete Receiving Qutfit, Audion
Derector with bulb and numerous instruments.
Cheap, $35.00. Carl Schroeder, 154 E. soth St.,
New York City,

For Sale—6-inch S&mrk Coil. Write Maurice H.
Simmers, Macomb, Il

ELECTRIC CO. @

4
g
g

715 Twelfth Street, Washington, D. C.

“LITZ” WIRE

For Loop Aerials, Variometers, Coils and Connections requiring wire of
low high-frequency resistance. We can supply “Litz” Wire consisting of 20
strands No. 38 wire, individually enameled, twisted and cov-
ered with a double service of silk. Any quantity. 1c per foot

A-P ELECTRON RELAYS
A-P TRANSMITTING TUBES 7.50

Immediate Deliveries

FRE—D. H. E. Radio Catalog No. 2—FREE
DOUBLEDAY - HILL ELECTRIC CO.

Radic Department—Desk B

$6.00

719-21 Liberty Avenue, Pittsburgh, Pa.

publication.

— -

Wanted—Superintendent
for Radio Factory

Brooklyn, N. Y. factory just starting in to manufacture amateur
radio apparatus wants superintendent for radio plant.
a man who has had similar experience, knows how to handle men,
is familiar with tools and dies, and must also be a good machinist.
One with executive ability preferred. State salary, experience,
how soon services will be available.

We want

Box No. 6, care of this

www.americanradiohistorv.com

Sell new Duck 3-slide tuning coil. Jove De-
tector, $6.50. Orlo Stevens, Donna, Texas. Box
143.

For Sale—Audion Detector Sct; 2,500 meters.
Further information ap ly to Carl Staugaard,
4531 N. Rockwell St., icago, Ill.

Trade—a-inch Bulldog and 2 Leyden Jars for
No. 2 Omnigraph. Send 10 V. Sandors, Box
74, Sharon, "a., and get coil and Leyden jars

y return mail.

Sacrifices! Long wave regenerative receiver,
4,000-20,000 meters. Gets domestic and forei
arcs; one tube; $40. Short wave regemerative
recciver, 1se-750 meters, $20, Crystal cabinet
recelver, 200-2,500 meters, $7.50, "Radio,” 1o
Park Row, New Orleans, La.

. Radio Steel Mast for sale; 60 ft., with guys.,
insulators, turnbuckler and directions to erect.
First $22.00 gets it. R, Robida, Tilton, N. H,

For Sale or Exchange, Have Weston Am-
meter and Voltmeter, Model 280, Brand new.
Send lor[{_aruculars and list of other apparatus.
Edward Richter, 107 Conselyea St., Broo lyn.

d.Amuteul_'l—Radio appsarasus bought. Extraor-
inar TICES given, end postal. Rogers, Pitt
St., ]{etﬂern. Sydney, Australia. '

Swap. 380 worth of wireless material for mo-
torcycle or $60 cash. For particulars write M.
Arnold  Richter, Rutgers Prep. Sclioel, New
Brunswick, N, f

Moving, Must Sell 1,500-meter loose coupler,
gs-w: 3,000-chm phones,” $4.00; Gelana detector,
.50; etc. Write for list to m. F. Ackerman,
737 _E. 23rd St., Paterson, N, J.

For Sale. Complete pancl receiver with phone,
$10.00. Tuning coil, 2.50, Particulars on re-
quest, Herman W. Seikel, Dover, Ohio.

. Hark Ye Amateurs! Two 10,000-meter load-
ing coils, $5 each (pair, %); 2,500-1neter navy
goupler, $9; 1s,000-meter coupler, $:18 (beth for
$25). Also spark coils, crystal detectors, etc.
ete. Everytlung in excellent condition. Edmund
Smith, Creek Road, La Salle, New York.

Let's Swap! Buy! Selll Whatd'ye got?
Whatd'ye want? Dime quarterly. National Ex-
change Medium, Detroit.

Sell—Complete receiving station, all new. Call
or write. Emanuel Nyman, s25 W. i6oth St.,
New York City.

For Sale or for Rifle or Shotgun—DeForest
21.80 Vernier in aluminum case, $16; DeForest
35 pre-war variable, make offer; Century buz-
zer, $1.3s5; aufien bracket, c.; gencral radio
key, $s5.00; rheostat, 7sc.; Bunnell rotor and
standards, never used, $6.50; Bunnell $t.50 gap,
$3.00; four Murdock .00; seCtion condenser,
$3.00 eacli, all $10.00; urdock $13.85 ammeter,

00; audion panel, $8.00; Mesco arm transmit-
ter like new, $2.50; 2 M.F. hxed condenser, ysc.
Small Rumkofl coil and kc&, 3.5s0.  Natalish,

ork City,

68 West ﬂh_Slrcel, New it

For Sale: Liberty vacuum cabinet, with audjo-
tron; 43-plate Murdock and Clapp-Eastham con.
densers; Holtzer-Cabot phones; Murdock series
condenser and Chambers 14-K.\W,. condenser.
Arthur Haake, West Norwoo&.

New DeForest Oscillion. T

New General Radio
Wavemeter; other wireless apparatus. Want
large storage battery, battery charger A. C. 6-
cylinder high tension magneto. 120 Christie
St., Ridgefield Park, N. J.

Wanted: Automatic Pistols. Natalish, Stock.
bridge, Mass.

Trade or Sell Cheap—Stamp affixer, one-min-
ute sleeve camera, kerosene-gas burner, stereo-
scope,  adding machine, stenotype shorthand
typewriter, other things. List {ree. Chas.
8_urso. Dept. so, 25 Mulgerry Street, New York

ity.

Genuine “Jupiter” Aerial Wire. Seven strands
No. 22 solid copper. 100% conductivity. 13ec.
per foot, $1z.00 per thousand. No C. O. D./s. 15
Bounds per 1,000 feet. Send postage. Lee Al

ates, 8 Moen Street, Worcester, Mass,

The How and Why of Radio Apparatus by H.
W. Secor, E. E. This newest book on radio mat-
ters fulfifls a distinct gap in wireless literature
in that, while the treatment is made as under-
standable and as free from mathematics as pos-
sible, it at the same time, Incorporates a wealth
of technique and instruction for the Radio Ama-
teur—the Radio Operator—the Installation and
Designing Expert—as well as teachers and stu-
dents of the subject in general. A very broad fleld
has been covered by the author, at the same time
giving a great deal of information pot found in
other text-books. f you are engaged in an
branch of the Radio or allied arts at all you wiﬁ
surely neced this latest contribution to radio
literature, which is destined to be found on every
radic man’s book shelf hefore long. This
newest of Radio Works, cloth bound in Vellum
de Luxe, Gold stamped and Hand Sewed, has 160
agen. Size of Book 6 x 9 inches. The How and
GV y of Radio Apparatus, Postpaid $1.75. ,Experi-
menter Publishing Co.,, Book Dept., ng-.‘( Fulton
St., New York City.

e Y. 1 ————
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TRADE-MARKS

AND

PATENT COPYRIGHTS

SPECIAL OFFER e orivion as to

PATENTABLE NATURE

Before disclosing an invention, the inventor should write for our blank form
“Evidence of Conception.” This should be signed and witnessed and if returned to
us together with model or sketch and description of the invention, we will give our
opinion as to its patentable nature.

OUR THREE BOOKS MAILED

Mechanical

SPECIALIZATION OUR STAFF

The field of invention is so fast that it is impossible
for any one man to become an expert in all the differ-
ent ¢lasses of invention. Only those practically skilled
in the class to which the invention relates are capable
of rendering efficient service. For this reason Victor
J. Evans & Co. empley a number of patent lawyers
and mechanical experts who have been selected for
their special knowledge and ability in certain lines of
invention. Each case 1s placed in charge of experts in
the classes in which the invention relates.

THE VALUE OF YOUR PATENT

Will depend much upon the skill and care with which
your case is prosccuted in the United States Patent
Office. This work will receive the benefit of skill and
experience acquired by a long and successful practice.
We spare neither time nor pains to secure the broadest
possible patents that the inventions will warrant. That
every case entrusted to us receives our best efforts,

FREE TO INVENTORS

Our lllustrated Guide BOOK

HOW TO OBTAIN A PATENT

Sent FREE on Request

Contains full instructions regarding Patents, Trade-
Marks, Foreign Patents. Our Methods, Terms, and 100
Movements
Articles on Patent Practice and Procedure, and Law
Points for inventors.

OUR TRADE MARK BOOK

Shows the value and necessity of Trade-Mark Protec-
tion and gives information regarding unfair competition.

OUR FOREIGN BOOK

We have Direct Agencies in all Foreign Countrics.
Write for our illustrated Guide Book on Foreign Patents.

illustrated and described,

and that our work is done consistently, skillfully and
thoroughly is evidenced by the many unsolicited letters
of commendation that we receive constantly from our
clients. We will furnish upon request lists of clients
from any State in the Union for whom we have se-
cured patents.

Our New York, Philadelphia, Pittsburgh,
Chicago, and San Francisco Offices

Owing to the growth of our business we have estab-
lished for the benefit of our clients Branch Offices in
New York City, Philadelphia, Pa., Pittsburgh, Pa.,
Chicago, Ill, and San Francisco, Cal. These branch
offices being located in these large commercial cities,
together with our Main Oftice located near the U. S.
Patent office, in \Washington. enables us to more
promptly handle the business of our clients, particularly
as the branch offices are in constant touch with the
Main Office and fully equipped to handle patent busi-
ness in all its branches.

Highest References—Prompt Attention—Reasonable Terms

FREE COUPON

VICTOR J. EVANS & CO.
PATENT ATTORNEYS

Y

S Jl' "!

New York Offices
1007 Woolworth Bldg.

'-E.!‘ “ ‘”

o

'J

Gentlemen:

Name

Address

Chicago Offices, 1114 Tacoma Bidg.
Main Offices, 867 9th Street
Please send me FREE OF CHARGE your books as described above.

Pittsburgh Offices
514 Empire Bldg.

San Francisco Offices, Hobart Bldg.
Washington, D. C.

Philadelphia Offices
135 S. Broad Street

www.americanradiohistorv.com
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AUDIOTRON

The Original Tubular Vacuum Detector, Amplifier, Oscillator

NOW FREE FROM
ALL RESTRICTIONS

Dealers and Amateurs!

AUDIOTRONS, recognized as the most sensitive
detectors ever produced, are now licensed under Flem-
ing Patent No. 803684 to be used only for amateur and
experimental uses in radio communication. They are
no longer limited to audio frequency and can now be
used as detectors and oscillators as well as amplifiers.

All patent questions also have been definitely settled.
Vacuum tube patents are basic and have been sus-
tained by the Federal Courts,

Be sure to get genuine AUDIOTRON S, They outclass
any other form of detector and are absolutely free from
all legal restrictions or difficulties. These new uses
make it even more necessary to insist on the genuine.
You can always tell a real AUDIOTRON by the name
stamped plainly on the glass.

Insist on the name AUDIOTRON on every tube you
purchase. Fully guaranteed by the AUDIOTRON
Mfg. Co. (Read the guaranty below).

AUDIOTRON the only tube satisfactory enough to
stand a guarantee!

Your last chance for an
AUDIOTRON f%, DETECTOR

Manufacturing reasons make it im-
I;os:sible to continue the present
iand-made AubpioTnow,

This type has a double filament of
special thorium tungsten and the
operating life is over 2,000 hours.
No special socket is required. The
electrical and mechanical dimen-
stons result in a heavy plate current
and corresponding signal strength,
Plate voltage under 40.

The few thousand that will still be
produced, however, will be of the
same standard of excellence that
has characterized every A voroTaox.
Already recognized as the most
sensitive detector on the market,
these few that still remain, with all
restrictions on amateur use lifted,

are undoubtedly the greatest op-
portunity ever offered to amateur
radio operators.

See your dealer at once or order
direct. Be sure to benefit by this
last opportunity to secure a hand-
made super-sensitive, double fila-
ment AvpoTrox Detector, Ampli-
fier, Oscillator.

$6.00 each
(No increase in price)

The AvproTron Exclusive Guar-
anty: Each and every AvmoTron
is guaranteed to arrive in good con-
dition and to prove fully satisfac-
tory. Replacement of unsatisfae-
tory tubes will be made free of
charge.

AUDIOTRON MFG. COMPANY
( Successors to the AUDIOTRON Sales Co,)

Dept. A Lick Bldg.

San Francisco, California

www.americanradiohistorv.com
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Just what you need to know to succeed in ELECTRICITY

]'*VERY electrician, every enginecr, every mechanic should know

READ THIS PARTIAL LIST OF CONTENTS
NO l Contalns 348 pages, 388 lllustrations. Electricel

- slgns and symbols—statlo and current electric
—primAry cells—conduclors and ulators—resistance an<
conductivity—magnetism—induction colly—dynamo princlples

asses of amos—armatures—windings—commu tation—

brushes, ete,
NO 2 Contains 348 pages, 894 {llustrations.

9 principles—armature reaction—motor starting—
calculations—brake horsepower—selection and installatlon of
dyname and motors—galvanometers—standard cells—current
measurement — reslstance maasurement — voltfnetars — wall-
meters—watt hour meters—operation of dynamos—operation
of motors. ete.

NO 3 Contalns 300 pages. 423 lllustrations. Distribu-
*! tion systems—wires and wire calculations—in-
slde, outside and underground wiring—sign fashers—Light-

ELECTRICAL GUIDES |No'4 Sl geitingi, i

NO 4 Contalns 270 pages. 379 fllusirations, Alternat-
. ing current principles—alternating current dia.
grams—the power factor—alternetor princlples—alternstor
These books place electriclty at your finger ends. They cover every Imaglnable construction—windings, etc.

subject, principle, thoory, problem, trouble, and way of dolng things electrically. No. 5 Contalns 320 pages, 614 1llustrations. A.C Motors
Every subject ls Indexed 80 that you can turn right to it. They are a study course - —synehronouy and lnduction motor principles-
and a reference gulde In one, written In plaln every day language—no wasted words

—only what you necd to know—chock full of up-to-the-minute etectrical knowledge

The guldes are a complete course in electrical engineering. They wlll help you In

C. commutator motors—induction motors, transformers; losse
cunstruction, connections, tests—conhverters—rectliers, 6to.

every detall of the day’s electrical work. You can’t ask an electrical question that

Hawkins Guldes can’t answer.

about these wonderfully helpiul instructive books, which give in
plain words a complete working knowledge of electrical engi-
neering in all its phases.

You run into some new electrical problem almost every day. The

information you need to help you in your every day work is in i

NO 6 Contalns 298 pages, 472 Ulustrations, Alternaung
e current systems—switehing dovlces—elrouit break
ers—relays—Ughtning protector apparatus—regulating devlces
—syuchronous condensers—indloating devices—meters—powe
factor dndicators—ware form measurement—switch boards, et
NO 7 Contalus 316 pages. 379 Hlustrations. Alternat-

. ‘Ing current, wiring power stations = turbloes:
management, seleotion, locatlon, erectlon, testing, running,
care and repalr—telephones, ete.

Pocket-Size Flexible Covers

The books are small eénough ta sllp into your coat o Contalns 332 pages, 438 Lllustrations, Telegraph
pocket—handsomely bound in fexlbls black cosers, . —slmulianeous teledraphy and telephony—wire-

You can carry each volume with 'you untll you have loss — slectrio  bells — clectric lighting — photometry, €10,
mantarsd ita contants. 3.500 pages of aotual Inforrnation NO Containg 822 pagoes, 62’ fllusw ntions, Elece
and 4,700 illgstrations. ©Once You Ace thess books and e tric railways—electrio Jocomotives—car Nibt-

What Electrical Men Say

Helped Him Moke Good

“It 13 only rlght for me to recom-
mend highly the flawkins Quldes. for
they havo boon of the groatest nsalst-
snce to me in Disolng me in my

sont positlon as Superintendont of

'onstruction Department of ono of

hio's largost Elootrical Companies

would Jike Lo ros overy man Bave &
a0t of Hawkine (Guldm.”
Geo. Knocht, Columbus, Ohlo.

In the Naval Electrical Dept.

*The Wawkins Quides nre great
help to me in the Naval Electrica!
Department. whioh they onver very
lhor-ru'hly." . J. Comnell,
U. 8, lleoalving Ship, Brookiyn, N, Y.
Superintendent

“I am now superintendont of the
Dunnville EHydro - Elociric  Systoms,
and Hawkine Guldes wore a gresi
help to me In holding down s ro
sionsible position.**

W. B, Bwarts. Dunnville, Ontarlo.

Wircless Operators
] havo Worksd wireless for teh
books

youre—but | wish I had t
¥ ago, as they have »
[ deal of troubls.” IL
Hteamer M & It No. 2,
Walkerviils, Ont

put them Into actual uss you will never agailn want 1o bo
without them. Try 1* at our expeuse.

SEND NO MONEY

It will cost you nothing to recelve thess hooks—to ook
them over——ask thom all the questlons you can think of
—~uso thom in your wWork—study them—plck up aomo
Informatioh that will incroase your earning ablllty. We
will ship you the entire sot of 10 volumes entiroly FREE

This {s a slin of our confidetico in the guldes. [I'ure
gold does not object to being tested. Keep them for
seron days and if you do not decido that you can’t get
elong without them. rotufi thom to us add owWo us
cothing,

When you desclde to keep them you only have to pay
$1.00 down and remit the balance of $8.00 on the osay
pagmoont of $1.00 & month till pald for

Use this coupon to get this books. It will pay you
many times over

THEO. AUDEL & CO.
New York, N. Y.

72 Fifth Ave.

tng—trolley car operatlan-—miscellaneous ‘appllcations—
motion plctures-—gas engine Igultton—automobile selt.
startors and lighling systems. electrie vehlcles. otd
NO 0 Contsiny 513 pages. 599 illustrations,

g Elosstors—granes—pumps—alr ©comw-

pressors—electric heating—electrio welding— THEO.
soldering and brazing — industrial electro- AUDEL
Us{w -elm:g platlng—clectro - therapoutic ' & CO
—X-rays, otc. o
0g. ) 72 Fifth Ave.
Also a complete 128-pago ready New York, N, Y.

roferonco jndex of tho complets '
library. This Index has been

plannéd to render enslly ac-
cossible all the vast Infor-
mation contalned In the
10 eolectrical guldes.
There are ower 13,

500 cross refer-

onces. You find

what you want

to know fmn.
stantly, '
' I Qccupatlon
Emgploysd by

" Resldante

Refarsnce

Tlcase submit me for
examination Hawkins
Efectrical Guides (prico

$! esch). Ship st onco. prs-
paid, the 10 numbers, It satts
faotory I agreo to send you §I
within seven days snd to further
mall you §! ¢ach month untll pald,

Slgnature

N 0
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At Home Quickly and Easily

IRELESS is the hinge upon which swing the doors to
success. It is the very foundation of the road which
leads to many professions, vast in scope, big in re-
sponsibility, satisfying in progress and salary.

A trained Wireless Operator with initiative and ambition can
easily fulfill his ideals for a successful future; one including
a position filled with vital enterprise, adventure, and financial
success.

Attractive Work—Alluring Salaries

Radio offers interesting work in pleasant environment, hesides
substantial salaries. Radio Operators’ salaries start at $125
a month with all living expenses—board, lodging, laundry,
etc—paid. When totalled and added to salary, it means $200
or more a month, at the very start. Advancement to higher
positions nwith bigger pay is readily accomplished.

Travel Without Expense

If you are eager to travel, anxious to visit foreign countries and in-
crease your knowledge of world afiairs, wireless offers unequailed op-
portunities. On shipboard you.are rated as an ofiicer, living and eating
with the officers, and mingling with the passengers. All without one
cent’s expense to you! Land Wireless positions are just as attractive
if you prefer them.

Instruments Furnished Every Student

We furnish all necessary books and equipment with our course: Our
famous Natrometer—automatic transmitting and receiving set—is
among this outfit. This instrument sends
vou messages at varying speeds just as you
would receive them from distant wireless
stations—and is operated entirely without
the use of “aerials”.

BOOKLET FREE—It explains how we
helped hundreds of ambitious men and
women, and how we can give you a thor-
ough Wireless training in your spare time,
at home, by mail, and help you secure a
worth-while position.

NA'I-‘I-ONAL RADIO INSTITUTE
Dept. 336 14th & U Sts., N. W., WASHINGTON, D. C.

wnsssessssnennn. Send This Coupon Today s

NATIONAL RADIO INSTITUTE,
Dept. 336 14th & U Sts., N. W., WASHINGTON, D. C.

Send me your FREE book “Wireless The Opportunity of Today”. Tell
me about your Home Study Course in Wireless Telegraphy and Telephony
—the free post-graduate course—and your Special Instrument offer,

Name ..., : T A e I e A T T e o

THE CAREY PRINTING CO, Ina.
Nrw Yors
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