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RE the receivers you
A us¢ merely high-wound
telephone receivers —
which bring m ordinary sig
nals clearly enough, but miss
altogether the weak, long

] di-tance ones:

Or are they real wireless
1 CeIvers sensitive  cnough
to bring in cven the cex
tremely weak signuls?

Until you have actually
tried Brande~ Receivers vou
will never know how many
sguals you may now be fail-
ing to receive because of in-
ificient receivers

hey are designed, made
ant u-ed solely as wireless
receivers, They have Sensi
tivenesx~ which is surprising
- Tone which 1s ab:olutely
iniforin — Lightness which
pernuts thelr use for hours
without cansing fatigue. Com
parison with any other make
will prove thiese points of su-
penority to you.

Brandes ereless Head Sets

{he Superin t. P

mplete, $5.00

To-day—write for our new
CATALOGE, ¢ontaining im-
portant mfommuon about
radio receivers. as well as full
Il]lﬂl“l'{[lnn ll)(')l'll our sev-
cral type~ of Head Sets.
Fuclose e, ~tinuap.

C. BRANDES
Wireless Receiver Specialists
Room 814

32 Unien Square, New York, N.Y.
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“No. 102 Condenser for $2.50

HERE IT IS

The ALBANY
Combination DETECTOR

Polished hard rubber bhase.
145 inch hex. brass standards, one
pivoted.

Five holes n large cup.

Small cup 3% inch diameter.

Naval cat whisker attachment .
with each instrument

PRICES
Lacquered brass. .. ... $2.00
Polished nickel. . .. ... 2.50

Postage extra—weight 1 1b.

We are still selling our

Postage extra. Weight 2 lbs.

Order vours to-day. as this
offer will not last long.

Send for our circular 3-G.

@ MAGUIRE & SHOTTON @
814 LANCASTER ST. -'
ALBANY, N. Y. '

You benefst by '"""'"”"iﬂﬂ/vﬂéﬁ\éﬁﬁﬁfﬂ”éd‘r:dﬁrﬁﬁﬁﬁffﬁhwhe" Triting to advertisers. ' 1
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DUCK’S No. 9—325-PAGE
Electrical ana Wireless Catalog

‘Ready on October 20th

40 more pages of wire- -~ e - - ==
less instruments at
more attractive prices
than ever,

Also many new items
in electrical supplies at |
substantial reductions
in price.

Catalog Contains AN

160 pp. Wireless Apparatus =
for Commercial and Ex-
perimental use.

10 pp. Raw Material,
5 pp. Transformers,
8 pp. Storage Batteries
15 pp. Telegraph Insts.,

42}  -fotors and Dyna-
mos, NP N SR \ WM bl ol il R e
10 pp. Miniature Lamps,
8 pp. Flashlights,

5 pp. Massage Vibrators,
10 pp. Miniature Rail-
ways,

5 pp. Lighting Plants,

BT oy

10 pp. Ammeters and Volt-
meters,

25 pp. Electrical and Me-
chanical Books,
© 12 pp. Telephone Equip- gFaeme=
ment, =
10 pp. Auto Accessories,

13 pp. Vietrolas, on our
Easy Payment Purchase B
Plan (No Down Pay- "‘\#h

N\ T Te =
. 'c" PYRIGH e
ment), JORRY.
30 pp. General Electrical | e e o 78 40 |7
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| 3 0 2 ! 4
upphes. .. :" » ‘k ¥ 8 A} v \\‘*' m < N LY. =L L 3 ‘J a1l -"’
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THIS UNRIVALED CATALOG MATLFD TO ANYONE UPON RECEIPT OF 8CTS. IN STAMPS 7
or coin, which may be deducted oa first dollar purchase. Great cost of catalog and low prices
prohibit distribution otherwise.

THE WILLIAM B. DUCK CO., * 1655 oo
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= World’s Grealesl Flectrical Library

S8 SENT FREE FOR EXAMINATION

Send the coupon today—iuoze—for your free-for-examination set of the world’s greatest elec-
trical librarv. The new 1915 cdition. just off the press, is recognized by big men in the electrical
ficld as the most practical work of its kind ever published. Covers completely the generation and
use of electricity for power, light, transportation and communication, including the construction
and operation of dynamos and motors, central station engineering and telephone work. as well as
wircless telegraphy and telephony and land and submarine telegraphy. Particularly helpful in its
exhaustive treatment of electrical “troubles” and their remedies.

: Electrical Engineers earn from $150 to $250 a month.
Ear“ $150 lo $250 a monlh The work is pleasant—the hours short. These great
hooks will fit you, i your spare time, to enter this fascmating, well-paid work. No previous
experielice necessary.

S Cyclopedia of Applied Electricity

New 1915 cdition contains 3.500 pages, 7x10 inches; 3,000 illustrations,
full page plates. diagrams, etc.; hundreds of valuable tables and forinulas; care-

fully cross-indexed for quick. easy reference. The hooks are substantially bound What These Books Cover

in half rcd morocco. gold stamped. and are printed in large, clear type on special Elements of Electricity—Electrical
1 P Measurements — Underwriter's

qunht_v RS- Electrical Requirements — Thes

" i . ory, Calculation, Deslgn and

50c a week Upon receipt of the coupon helow the complete seven | ¥y, Calculation, | Design  and
volumes, not a sample volume, will he sent, express Generators = and Motors—Types

{ a ' 2 g . . rs—Mans-
prepaid. for seven days’ free examination; returnable at our expense if they fail | 2gement of Electrical Machinery

, o . . o~ 2 5 . . . —Electric Lighting — Alternating
to meet with vour expectations. If vou keep them, pay Sz seven days afie Current Machiners—Power Transe

receipt and then $2 a month—3soc. a weelk—until vou have paid the special intro- Gilesian—Electric ~ K a1 Imibishs
. h . - - . . eli=Fropelle aillwa ars—
ductory price of $19.80. saving $15.20, as the regular price of this new and | Trackless  Trolleys—Power ~ Sta=

enlarged edition is $35.00. As this offer is for immediate acceptance only, fill | tonscSwitchboards and Switchs

in and mail the coupon to-day. It wol't cost you a cent to examine these books, Electro=chemistry — Electric
. - = . Elevators—Electric Welding and
so get them into vour home, shop or office and look them over at vour leisure. Heating—Wireless Telegraphy and

Remember, if vou don't like them they may e returned at our expense and vou | Tejephony-Land and - Submarine

won't he out a penny. One of the most liberal offers ever made. You can't
afford to pass it by.

R R rre el Consalting Service Free !ith e st i

free a year's Consulting Membership, regular value $12, en-

to inspect and you are nothing out if you do not care to
buy. This offer may mean your success, so mail the coupon
to-day—now—Dbefore you turn the page.

American Technical Soclety, Chicago, U. S. A.

American Technical Seciety, Chicago, U. 8. A. : titing you to the advice of a staff of electrical experts.
Pleas: send me Cyclopedia of Applied Electricity for R These men are no further from you than your nearest mail
seven days’ examination. 1f I keep the books, will send n box. They stand ready to solve your perplexing problems,
$2 within seven days and $2 a month until $19.80 has been 5 to offer suggestions, to point out the things you should
paid, when $35 books and $12 consulting membership will be g avoid.  Absolutely no limit to their assistance—ask as
mine. Otherwise “will notify yon al_ld hold hooks subject p n;any q1'1_1cst10115 as you wish for a whole year. 'I:lns service
to your order. Title not to pass until fully paid. A ?lomla \\;{1 be worth more to you than the entire cost of
Elec. Exper. 11-15. e bowss, . )

AT T o P R B I A ot e oy S p _____ : Don't wait. This means $15.20 saved if you act now.
AT T v i Remember, you take no chances whatever—it costs nothing

|
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You benefit by mentioning *‘The Electrical Experimenter” when writing to advertisers.
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EPTEMBER 29, 1915 marks Wnotjjer further, thant this distancé. Indeed, we do not

On that date, for the first time, the hu-

man voice was projected through free space
The

new wireless telephone here triumphed over the

over the inmense distance of 4,900 miles.

old wire telephone in an astonishing manner, for
up to this time the greatest distance covered by
the wire telephone was but 4.750 miles. Nor 1s
the vanquishing of this enorimous distance by the
Radio Phone the greatest accomplishment of the
Vail at New

York on that memorable date hurled his voice

feat as a whole. Tor when Mr.

through 4,900 miles to Honolulu, where Lloyd
Espenschied caught it over his aerial, Mr. Vail
He

spoke into an ordinary desk phone transmitter

was not using the Wireless Phone at all.

and his voice was thence relayed by the big Ar-
lington Wireless station. Here, by means of gas
valves of the Audion type, the umpulses of the
voice were ‘“‘stepped up” till they were finally
strong enough to operate the sending apparatus.
Thus the feeble voice arriving at Arlington ab-

solutely controlled several hundred horsepower

—300 hilowatts to be accurate—and it was this
enormous energy that was then radiated out into
space for thousands of miles. While we know
definitely that during this test the human voice
was carried through 4,000 miles of ether, it is

quite certain that the impulses were carried much

milestone in the history of \\’1%\5_@%”6{){1}].2‘.{}[&? if we had only the proper receiving

Mr. Vail's

clearly heard over twice the covered distance.

apparatus, voice could have Dheen
Indeed we are 1ot at all sure that the waves
from the smallest amateur station do not travel
all around the world. \While this may sound
fanstastic, let us consider that each succeding
year, as our detectors hecome more seusitive,
less and less power is required for transmit-
ting. With a modern amplifying set, small sta-
tions can now bhe heard over astonishing dis-

tances, never dreamt of less than a decade ago.

In this respect we can compare the detector
with a telescope. The more we can magnify, the
further we are enabled to see, and there seems
to be no limit to the distance that can thus be
covered. It is precisely the same with a Radio
detector; the more sensitive we can make it,
the further away will we be able to receive mes-
sages from a given station. There seems to be
no limit to the distance that can be covered in
this manner.

Truly, while this recent feat has been a signal
achievement, we confidently look forward to that
time—not far ofl, we think—when it will be pos-
sible to talk from New York to Chicago with a

power derived from six small dry cells.

II. GERNSBACK.
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THE ELECTRICAL EXPERIMENTER
WILL MAKE YOUR WAY

M Esc 0 I-ITE SAFE and BRIGHT

in garage, barn, cellar, closet; in_camp; on the motor boat; for the dark country road or any other situation
wh[;:r:i:_ a lantern, lamp or candle is used, besides many places when an open flame would mean fire, explosion
and disaster.

) The MESCOLITE consists of a japanned metal container with cover, fibre disc with battery contacts, pol-
ished metal reflector, clear glass lens, miniaturc battery lamp, lens cap or rim with three bayonet catches, a
non-detachable barl or handle large enough to allow the arm to go through it. and a RED SEXL Dry Battery.
The light is strong, bright and steady and absolutely unaffected by weather conditions. For efficiency, economy
and serviceability it is unsurpassed by any other battery lantern. Another good feature is that the battery cannot
be inserted in the container in any other way than the RIGUHT WAY.

orate wheén net n use.
be used,

o

(Ilustration shows container with
cover off and battery partly inserted)

Send for Our Manual No. 95on Wireless Telegraghy

No. 5343—MESCOLITE, complete

Yon should bLave it even if only supcrficially in-
Avounl aliout you every day you read of

terested.
\ s marvelo urrence in which wireless played clear language all ahout Bells, Push Ruttons, Bat. | "Ry
,v""\.%‘f’s sqmltlisl:li?llg‘\‘:i]slgil(:f;rt. It may uot he entirely clear S?Jios. Telephone and 'l:glogmph Material, Electric / [(“Q‘,C, R
q“\(@@yﬁ'&‘ o you. The Manual wil esplain at, To the l.‘o)'s, turglar - and  Fire Alarm  Contrivances, Efrg"f )
© gtudent of Wireless Telegraphy the Manual con- Electrie  Call DBells, Eleetric  Alarm  Clocks, Q'go'o,‘,/q ¥/
tuing mueh that is Indispcusable to a proper Mialical Batteries, Motor Iuat MHorns, Electric- (7 [4
\ \ understanding of the art. A good portion of ally Ileated Apparatus, Batiery Connectors,
this 15 now pullished for the first time—and Swirches, Rattery Gauges, Wireless Tele-
\ consists of formulas, tahles, diagrams, l-?l- graph lostraments, Ignitien Supplies, ete,
? < 4 regulations, codes, diagrammatie in- i
¥ "" cg;luclnﬁn for iustalling, muintaining aud There cxist a thousand 4and one ways /;
P v\, operating wireless stations, together with where electrical deviCes may be used, and (
St o o colplete list of up-to-date wireless to know what is best for your purpose %;\k\
Ly oS fnstruments and accessurics. you need this catalog. N
‘:’ 7 The Manual coulahilnsl I'.',O1 puages.
f tully itlustrated on blgh-grade paper IT MEANS MONEY SAVED TO YOU

e stock with a two-color cover,
4 We ask ten cents ($0. 10) for it—give you a cou-
pon receipt which can he appiied on any order
amounting to One Dollar ($1.00) or more.

Do not wait until seme other time, but sit down new and scnd your
name and address, and get one of the Mmost complete, comprehensive
awl relialile wireless pamphlets published.

. The Red Scal Dattery will give abeut twenty-five hours of centinuous service and from forty to fifty hours
of intermittent service. Always use the RED SEAL Dry Battery in preference to any other.
If the RED SEAL Dry Battery cannot be had any other standard size dry ceH can

The MESCOLITE can alse he supplied with a *“Special” two cell dry battery which will give approximately
60 hours of continuous and 120 hours of interniittent service,

with RED
SEAL Dry Battery 1l-veolt lamp..............51.50

It does not deteri-

No. 5344—MESCOLITE, complete with ‘'Special”
two cell dry battery..... Ty —— Ve SITS

Send for Qur New Catalog W 28

Tt is pocket size, 8x414 inches, contains 248 pages,
with over 1,100 illustrations, and descrilies in plain,

/2

to have our Manual and our Catalog
when you want to buy.

MANHATTAN ELECTRICAL SUPPLY CO.

NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO
17 Parh Place 114 5, 5th Ave. 1106 Pine St. 604 Mission St.

C
K2

want to see.

while you think of it.

141 MAIN STREET

FRIENDS —AMERICANS— COUNTRYMEN:
LEND US YOUR EARS!!!

LAPP-EASTHAM CO. has a new catalog in the hands of the
printer. It will be ready soon after you read this advertisement. It is brimful
of new things we have never shown before, motors, dynamos, meters, parts for
building all sorts of electrical things, spark coils, electrical cooking and heating

devices, motion picture machines, phonographs, and a thousand other things you will

@ It has an appeal for every man, woman, boy or girl. Send for your copy now, to-day,

€] The holidays are coming scon and you’ll surely want it before then. It will easily solve
the problem of *“‘what to give'” or “‘what you want.”

ITS FREE

([ Since 1907 our name has been asszociated only with apparatus which carries a feeling of
pride and security attaching only to material “‘a little better than the best.”

CLAPP-EASTHAM CO.

MANUFACTURERS
AND DISTRIBUTORS

CAMBRIDGE, MASS.
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The Electro-Magnetic Gun and Its Possibilities

HILE we hdve heard of many dif-

Vv ferent kinds of life destroying

guns and other weapons during
the present European conflict in all its
magnitude, there are probably not many of
us who have stopped to think of the pos-
sibilities of a somewhat unknown inven-
tion which relates to nothing less than the
hurtling of large projectiles through space
by means of electro-magnetism properly
applied to a gun or cannon barrel.

There have been several patents issued
on such devices, but to our knowledge
none of these have been adopted by any
of the world powers. As an introductory
explanation refercnce may be made in this
connection to Fig. 1, and undoubtedly the
reader will then he able to grasp, with the
aid of the following explanatory remarks,
about how the various inventors of the
electro-magnetic guns intend hurling their
projectiles at the enemy with hair-raising
rapidity and accuracy.

Y{eferring to Fig. I, and for the sake of
simplicity, we may consider that but three
electro-magnetic coils are in use as at 1,
2 and 3 along the gun barrel. It may be
said that invariably such a gun barrel
should haye an inner lining of brass or
bronze, so that the projectile which is
usually made of a magnetic material (such
as iron or steel), will not bind within the
barrel. The barrel proper can he made of
iron properly divided, but an all-brass bar-
rel is common. Now consider that the
three magnet coils, 1, 2 and 3, are con-
nected up to a switch as shown. If, then,
an iron projectile is placed in the position
A, and the current caused to flow through
the coil 1, the electro-magnetic field of
force set up within the gun barrel will
tend to pull the projectile forward in the
direction of the arrow. It should be men-
tioned before going further that the iron
barrel (if used) of the cannon or gun is
divided up into several distinct sections
s0 as to localize and intensify the magnetic
pull on the projectile at each new impulse.

Of course, this scheme outlined at Fig.
1 is only mentioned to bring out the gen-
eral theory of how these guns are sup-
posed to operate. To continue: when the
projectile has reached the position of coil 1
the control switch i1s moved so as to cut
out coil 1 and to connect coil 2 into circuit.
H this is done quickly the projectile will
have been sucked forward on a line with
coil 2. The operation is again repeated

and the switch is moved so that coil 3 will
he put into the circuit and coils 1 and 2
opened. Thus the projectile will again be
pulled forward to section 3, and at the in-
stant 1t rcaches the center of the #final coil
the current is cut off and the momentum
acquired by the projectile is relied upon to
carry it on and out of the muzzle of the
gun at B. This design is the basis of
most of the patents on this unique device,
which has yet, we may say, to be proven in
a practical sense for modern warfare re-
quirements, although it scems indeed to
possess possibilities if the details are prop-
erly worked out.

The wash drawing illustration here pre-
sented at Fig. 2 shows how we may con-
duct warfare in the futurc if the powers
that be still think that the only way to
settle an argument is by main strength and
ignorance. In our illustration is shown a
probable development of a large clectro-
magunetic field gun mounted on a massive
iron frame-work fitted with large cater-
pillar wheels, as ohserved, so that it is
mobile enough to be quickly hauled from
one place to another on the battlefield or
for siege purposes. When used for port-
able requirements it will invariably be ne-
cessary, if such guns are ever adopted, to
provide a complete portable clectric gen-
erating plant as is shown in the picture.
This would comprise a powerful gasoline
engine direct connected to a suitable elec-
tric dynamo,

Some idea of the probable size of such
guns may be obtained when it is stated that
one of the best designs ever worked out
on this principle, and due to Prof. Birke-
land, has a barrel 90 feet in length. The
projectiles used in this gun would be about
9 feet long and have a diameter of 19
inches. Also to gain the maximum mag-
netic pull by this arrangement it 1s recom-
mended that the projectile be wound with
coils of wire so as to he electro-magnet-
ically reactive in conjunction with the
regular magnetic disc coils placed along the
barrel of the gun as perceived. In order
to facilitate the passage of the projectile
through the barrel of the gun with the
least friction we strongly suggest that suit-
able lubrication be provided by means of
grease or oil cups placed along the barrel
at intervals: these may be observed in our
illustration Fig. 2.

It must be remembered that these guns
would not heat to any appreciable extent

and not at all compared to the heat pro-
duced in the modern high powered guns
using explosive charges of powder. Due
to this and other obvious reasons such a
gun as this can fire a great number of
larger caliber shells per minute, possibly
fifty to seventy-five shells in one minute.
It will be scen from the foregoing that
such a discharge of 19-inch shells, each of
which contains a very high explosive
powder charge, would serve to quickly rout
the encmy, no matter how well he might
be entrenched or ensconced behind forti-
fied embankments, A rain of such monster
shells would Latter down almost any forti-
fication whether natural or built by man.
A method 1s suggested in the illustration
of this electro-magnetic gun of the future
whereby a constant supply of shells for
rapid firing can be always maintained be-
fore the open breach of the gun. The
shells might be hoisted hy means of a
gasoline engine and run on the platform
at the left and then allowed to slide by
gravity down the inclined chute. As fast
as one of the shells is sucked into the
breach of the gun barrel it is followed by
another one right after it successively. It
is easily possible to have means of firing
the shells as far apart, in respect to time,
as is deemed advisable, of course. The
clectric current supplied through the coils
along the gun barrel can be controlled
through a suitable switch by the man aim-
ing the gun and who may be located along-
side of the breach of same as perceived in
our illustration.

Such guns as these firing 19-inch ex-
plosive shells may have a range of twenty-
five miles or more. The shells may carry
time fuses, or they may be of the con-
cussive explosion type, whereby they do
not explode or burst until they hit the
ground or the wall of a fort, ete.

Of course, these magnetic guns arc prac-
tically noiseless and naturally also abso-
lutely smokeless, Furthermore the wear
and tear or deprcciation, in so far as the
gun barrel lining is concerned, is verv
low compared with modern cannon and
other arms using explosive charges to ex-
pel the bullet or shell from the barrel of
same. The shells or bullets in such cases
must fit very tightly so as to prevent the
exploding charge in the gun barrel from
leaking out and at the same time to force
the shell outward with all available power.
In magnetic cannon the shell does not
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necessarily have to fit the barrel tightly
and thus friction can be vastly reduced.
Moreover, there is no pitting or other
wear on the inside of the barrel, due to
powder explosions as just mentioned.

At Tig. 3 is shown a patent issued to S.
T. Foster, Jr, (No. 811,013) on an electro-
magnetic gun. This patent will serve to
give a fair idea as to the general make-up
of these devices intended to supplant the
modern artillery now in use by world
powers. Mr. Foster arranges a series of
powerful electro-maguetic coil windings
along the non-magnetic gun barrel 11-12.
The magnetic projectile made of iron or
steel is placed in the breach at 11, just
far enough to reach the electric contact 1.
When this contact is dépressed by the shell
it closes the electric circuit through the
magnetic coil 15. This causes the shell to
be pulted forward, and as the forward
section of the projectile then engages the
cut-out switch 2, it depresses same and ex-
cites the magnet coil 16. The projectile is
then pulled forward -electro-magnetically
until it is in line with coil 16, and simul-
taneously actuates the cut-out switch 1,
which opens the circuit to coil 15. At this
instant, generally speaking, the shell in
sliding forward into line with coil 16 has
engaged the cut-out switch No. 3 and this
closes the coil circuit 17, thus the shell is
pulled forward into line with that coil and
coil 16 is cut out of circuif, owing to the
contact € having reset itself automatically.

Thus it will be seen how the iron pro-
jectile is propagated through the barrel
toward the muzzle 12. The operation pre-
viously described repeats itself until the
shell reaches the position of coil 23, and
here it strikes a cut-out switch 10, which
opens the current circumit. No magnetic
pull is further exerted on the projectile and
it leaves the muzzle of the gun under its
own momentum. The inventor in this case
claims that the shell is supposed to gain
velocity repeatedly and successively as it
moves from each coil to the succeeding
coil. This arrangement for cutting out
the coils as the shell moves through the
barrel is followed out in several other
patents and seems to be a general idea
with most of the inventions in this direc-
tion.

It would take up too much space here to
describe in detail the very ingenious mathe-
matical and engineering deductions cited in
the wonderful patent of Prof. Kristian
Birkeland of Sweden. In his patent (U.
S. Patent No. 754,637) he brings out some
very fine points with regard to the develop-
ment of the electro-magnetic gun. A few
of the considerations there advocated,

.Magner co/ls

//‘Of’l/

\
Magnel sw. @

Elementary Diagram Showing Action

Fig. 1.
of an Electro-magnetic Gun.

hypothetically and otherwise, are outlined
below.

In the first place, it has been found dif-
ficult to make an electro-magnetic gun of
ordinary size which will exert a sufficient
pull on the projectile to gain the effects

THE ELECTRICAL EXPERIMENTER

now produced by the modern explosive
charge type of cannon. Therefore this in-
ventor proposes to arrange the switches,
etc., on his gun so that the current through
the coils will only be left on for a very
small fraction of a second in any case.
Also in considering the regular approved
engineering design of such magnetic coils

Fig. 3. Electro-magnetic Gun Patent lssued
to S, T. Foster, Jr.

he proposes not only to pass a normal cur-
rent through the coil, but a current even
ten times as heavy, or more, and thereby
momentarily (for the fraction of a sec-
ond), a terrific magnetic pull can be ex-
erted on the iron shell within the barrel.
He mentions further (and this is a capital
idea) in order to increase the magnetic
action in such a gun it is preferable to
make the projectile of iron surrounded by
magnetic coils instead of iron alone.

Turther schemes outlined in Prof.
Birkeland’s patent cover the arrangement
whereby it is possible to open the magnetic
coil circuit without any spark occurring at
the break of the contacts. This is accom-
plished by taking advantage of the fact
that the ~projectile moving through the
barrel will induce electric currents in the
magnet coils and at the instant when this
induced current is approximately equal to
the current flowing through the coil and
which, of course, passes through the coil in
the opposite direction to the normal cur-
rent, then the cut-out switch is operated
with no sparking at same.

Hec goes on to say: “As to the dimen-
sions which may be given to guns con-
structed according to my invention, the
following example may be mentioned: For
throwing an iron projectile weighing two
tons and containing onc thousand pounds
of nitro-gelatin at an initial spced of one
thousand feet per second I propose the use
of a gun with a length of about ninety
feet, the projectile being about nine feet
long and having a diameter of about nine-
teen inches. The gun solenoids may be
made up of square wire, each solenoid con-
taining seven hundred and twenty windings
of a total resistance of fifteen ohms. The
length of each solenoid is made about
three-eighths of an inch and the height
(radial dimension) about eight inches.
With an electromotive force of three thou-
sand volts this will give a current of two
hundred amperes. If the current is set up
simultaneously in all the solenoids (there
will be about three thousand elementary
solenoids), this will require altogether six
hundred thousand amperes, and the suc-
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tion acting on the projectile will be about
two thousand five hundred pounds per
square inch of the cross-sectional area of
the projectile. A calculation shows that
when a firing is to take place the current
should be set up one-seventh of a second
before the ‘ﬁring. The projectile is then
set free, and will pass the barrel in the
course of one-fifth of a second. The cut-
rent has then been on the outermost
solenoid about one-third of a second. 1%,
however, .a construction is used in which
all the groups of solenoids are not at once
excited less than half the current will be
used for the same effect, and the genera-
tion of heat in the outermost solenoids will
be reduced.”

ENGINEERS FORMING RESERVE
CORPS.

The movementt begun in a tentative way
last spring to form a reserve corps of en-
gineers to be available in case of war has
assumed definite form, according to an-
nouncements made by Bion J. Arnold, of
Chicago, chairman of the A. I. E. E. com-
mittee of the proposed reserve corps of

. engineers.

Some time ago the suggestion was taken
up by the American Society of Civil Engi-
neers, the American Institute of Mining
Engineers, the American Society of Me-
chanical Engineers, the American Institute
of Electrical Iingineers and the American
Institute of Consulting Engineers. Each of
these prganizations appointed committees to
further the movement, which has now be-
come more closely consolidated by the ap-
pointment, just announced, of the chairman
of various committces as members of a joint
committee to take charge of the work in
co-operation with the War Department.
The members of the committee are as fol-
lows: William Barclay Parsons, New
York, chairman, and Henry S. Drinker,
Pennsylvania; William H. Wiley, New
York; B. J. Arnold, Illinois, and Ralph D.
Mershon, New York.

INCREASING WIRELESS RANGE
BY KITES.

The recent manocuvres in northeastern
Massachusetts were of particular interest
because of successful experiments by the
Signal Corps in maintaining a wireless
aerial at a great altitude by means of kites,
and thereby increasing the efficiency of an
ordinary field radio set from six to sixteen
times. At the invitation of Adjutant-Gen-
eral Cole of the Massachusetts Volunteer
Militia, Samuel F, Perkins, a maker and
flyer of man-lifting kites, went to Newbury
and experimented with the Signal Corps.
As there happened to be fairly strong winds
at the time, Mr. Perkins was able to send
up a string of kites to a height of 1,600
feet. The messages transmitted from the
kite-supported aerial are said to have been
received 150 miles away with distinctness,
although the field wireless set used would
only transmit messages 25 miles ordinarily.
The results were obtained because the kites
flew so steadily that the aerial was always
maintained at a constant altitude. The re-
ceiving qualities of the kite-supported aerial
were rcmarkable. Messages were received
from the battleship Georgia, off Newport,
and from the Government stations at Ar-
lington, Va., and Bermuda. Code messages
being exchanged between two British war-
ships out in the Atlantic Ocean were re-
ceived with accuracy. Further experiments
by the United States Government and Mar-
coni officials are now being conducted, and
it is expected that in a short time the range
of sending from an ordinary field wireless
set will be increased.
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Baron Munchhausen’s New Scientific Adventures

“listening  in” nightly at my

wireless set, since that event-
ful eventng when Baron Munchhausen had
left the Moon for the Planet Mars. He
had said, of course, that it would take from
335 to 18 days hefore the “Interstellar™ could
negotiate the trip from the Moon to Mars,
but nevertheless [ became inore and more
impatient as the days wore on.

At last on the evening of the 42d day,
at 11 o’clock on the second, the peculiar,
unmistakable high whining spark suddenly
broke in my ears. After the long nervous
strain, the loud whistling spark, almost
took me off my feet and I could hardly
hear the first words, I was so excited. In
a few secconds the whistling spark died
down, and Munchhausen's dcar, sepulchral
voice sounded omnce more in my faithful
receivers, And how loud it was! It was
positively uncanny to think that I was
listening to his ‘‘canned” voice, which per-
haps 10 or 12 hours hefore had heen hurled
through the ether some 53 million miles
away from the Moon, there to bLe regis-
tcred phonographically on a telegraphone,

FOI\' forty-one days 1 had heen

By Hugo Gernsback

Mimnchhausen Lands On Mars

self? Too Dad there is no return ‘cir-
cuit, for I would love to hear your dear
voice. It's over 44 days since I have last
heard it. Yet it can't be helped. Well,
you must be satisfied to listen to me, with-
out heing able to talk hack; hut I'll try to
be as explicit as possible, so that you will
not be in a position to ask questions.
“Well, my lLoy, the trip from the Moon
to Mars was entirely uneventful. As soon
as we had our hearings we made straight
for the Red Planet, the Mysterious. Flit-
ternix and I took watches alternately and
as we had learned from our former ex-
perience how to handle the ‘Interstellar,
the trip hecame more or less monotonous.
We liad a little trouble at thc start with
the switching of the Marconium netting,
for it proved rather a puzzle to gravity-
insulate the ‘Interstellar” from the com-
bined attractions of the Sun, the Earth
and the Moon, and at the same time hav-
ing the Planret Mars alone ‘pull’ us. This
hothered us considerably for several days

terstellar” was entirely gravity-in-
sulated from the Moon, Earth and
Sun. We were then ‘falling’ towards
Mars at the rate of 20,000 miles an hour.
Within 10 days our speed had increased
to over 50,000 miles an hour, and the Earth
which from the Moon appeared 14 times
as large, as the Moon appears to you, had
shrunk and shrunk till it looked like a
small bright red disc. DMars in the mean-
while became rapidly larger and redder
and soon it appeared like an ochre disc.
At the end of the 35th day, when our speed
had increased to 73,000 miles an hour, due
to the proximity of the planet, the Earth
had hecome a bright star in the firmament,
somewhat brighter than the other stars,
but a pitiful sight compared to what it
had looked when seen from the Moon.
But remember that the Moon is but 238,-
000 miles distant from the Earth, while we
were now over 50 million miles away from
it. Quite a little difference!

“The next day, the 36th since our start.
we were but 200,000 miles distant from
Mars, and the planet at this distance was
indeed the most gorgeous sight either Flit-

“Three Shafts of an Intense Yellow Ray Were Turned on us, and It Was the Peculiar Propertles of This Ray Which Had Made us Captives to the
Martians' Superior Intelligence. . . . .

And now the Baron’s voice through the
wireless telephone sending plant on the
Moon, 238,000 miles away from me, was
talking! The thought made me shiver.
“Hallo, Alier,” it came in a sympathetic
voice, “how is old mother Earth and your-

Copyright 1915 by Il. Gernsback.

and we made hut little headway during
that period. Finally when the JMoon,
Earth and Sun, in the order named, were
in a straight line, with Mars almost over-
head, our speed rapidly increased and on
the evening of the fourth day the ‘In-
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ternix or myself had ever witnessed. Mars
looked now almost as big to us as the
Earth does when viewed from the Moon.
If the Earth when so viewed is a wonder-
ful spectacle, the planet Mars when seen
at such a small distance is simply over-
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whelming in its splendor. We saw a full
red disc, dazzlingly illuminated by the dis-
tant Sun’s rays. Like the Earth, Mars
has a pink fringe running around the edge
—its atmosphere. The continents stand
forth in an ochre red, intermingled with
dark green patches. Iaint lines run over
the entire face of the planet, like cobwebs
—the famous Martian canals. At the top
a brilliant white cap is observed—the north
polar ice ficlds.

“But the most wonderful sight to us was
Mars' two little moons. Flitternix calls
them toy moons! Of

THE ELECTRICAL EXPERIMENTER

considerably thinner than the terrestrial
one, and for that reason it does not ab-
sorb so much light.¥

“After circling around Mars at a height
of 10,000 miles for some time, we finally
decided to make a landing. By careful
maneuvering and switching of our anti-
gravitational Marconium netting, we finally
descended to a height of but five miles
from the surface of Mars. On account
of the etherless zone of the Marconium
netting when switched on, we could, of
course, not see what was Dheneath us at

313

best thing we could possibly do was to
submit ourselves entirely to the Martians
will. Indeed, we were so helpless that we
could not havc offered any resistance, even
had we wanted to do so. We, therefore,
calmly awaited developments, for we rea-
soned instinctively that we woula not be
harmed. Nor were we mistaken in this
view.

“The yellow rays guided the ‘Interstel-
lar’ over a vast distance and at the end
of an hour we were gently deposited on 2
huge grassplot in a fairyland ‘City” The
mstant that our flyer's

these we had the best

view the next day, when

miles distant from Mars.

*+“The Planet Mars
has two tiny moons.
christened Phobos and
Deimos by terrestrial

we were but some 10,000 S Mars really inhabited by intelligent beings?
Planet such that life can be sustained on it?
thinkers in astronomical matters answer these questions in the

affirmative.

Are conditions on this
Some of the foremost

broad landing belt
touched the ground the
yellow rays disappeared
and immediately our
normal facilities were
restored once more. We
were frce to move and

. to act.
astronomers. They were The Spectral Analysis has revealed to us of what gases and matter “We lost no time in
g}fg?::sf:j A’;ap%IBWH;H the Sun is composed. By means of those piercing instruments Logic and ;::SOIitI’I"gOS;Jraslfi?:ftgootrc;

of the Washington Ob-
servatory, and they are
so minute in size that
only the most powerful
telescopes on Earth re-

Deduction, we are enabled to tell what is going on on Mars.
story advances some new ideas on the subject and we have a hunch that
you will enjoy this installment.

This get out in the open, all
three of us, Flitternix,
myself and Puster, our
fox terrier, almost tum-

bled over each other. I

veal them. The largest,

Phobos, is some 36 miles
in diameter, while the smaller, Deimos, is
but 10 miles in diametr. The latter is such
a ridiculously small world that a_pedestrian
would walk around its equator in a single
day! An automobile, given a fair road,
could circle this entire world in one hour,
without exceeding its speed limit!
“Phobos, the largest moon, is less than
4,000 miles from the surface of Mars and
revolves around the latter in the remark-
ably short time of 7 hours and 39 minutes.
Consequently the Martians witness the
spectacle of their largest moon going
through all its phases in 7% hours! In a
single Martian morning, therefore, Phobos
can be seen to rapidly change from new
moon to first quarter, then full moon, then
last quarter and finally again new moon;
and all this in 7% hours! A umque fea-
ture about Phobos, too, is that it revolves
quicker around Mars than the latter re-
volves upon its own axis. Mars turns
around its axis in 24 hours, 37 minutes
and 22 seconds. Thus the Martian ‘day’
is almost 38 minutes longer than the ter-
restrial day. During one Martian day,
Phobos therefore has spun more than three
times around Mars! As seen from Mars,
Phobos appears about as large as the Moon
appears to inhabitants of the Earth.
Deimos, the smaller moon, is 12,300 miles
distant from Mars. Whereas its larger
brother takes but 7% hours to revolve
around Mars, Deimos requires 132 hours
to complete its circuit, or almost six days.
Deimos, however, is so far removed from
Mars and it is such a tiny object that to
the Martians it really does not appear as
a moon at all, as we understand that term.
For it must be apparent that if we view
an object measuring 10 miles across from
a distance of 12,300 miles, we can hardly
expect to see much. For that reason
Deimos, when ‘full, appears only about
slightly larger than the pianet Venus ap-
pears to you as seen from the Karth.
Therefore the Martian nights are not bril-
liantly illuminated by two large moons,
as some writers would have you believe.
To the contrary, the Martian night is very
much like the terrestrial night, except that
Phobos when full appears to shed more
light on Mars than the Moon sheds on
Earth. For the Martian atmosphere is

*In order to disinguish facts from fiction in this
instalment, all statements containing actual scien-
tific facts will be enclosed between two T marks.—
AUTHOR,

all times, for light does not pass through
an etherless zone. We therefore had only
momentary glimpses of the planet during
the short seconds when the current in the
netting was switched off. This constant
switching on and off of the current re-
duced our speed to almost nothing, and
we were thus slowly approaching an open
plain which we had picked out and which
appcared like part of a desert, and prob-
ably sandy enough to effect a soft landing
of the ‘Interstellar’ From our moment-
ary glimpses we had become more than
convinced that the planet must indeed be
inhabitated by intelligent creatures. We
had snatched a good view of a wonder-
fully huilt city; had seen sections of the
mysterious long waterways and their at-
tending strips of vegetation, otherwise
known as the Martian canals, and had also
observed ponderous air craft by the thou-
sand and curious structures near the
canals that looked like gigantic pyramids.

“Had we still doubted that Mars was in-
habitated we were taught differently in a
few minutes, for things began to happen
rapidly.

“When we were still about two miles from
the Planet’s surface, suddenly as if by
magic, everything before our eyes became
yellow. At the same time a peculiar numb
sensation came over our bodies and we
were hardly able to move hand or foot.
Simultaneously the machinery of the ‘In-
terstellar’ became unmanageable, and look-
ing through the lower portholes we could
see that we were rapidly coming closer to
the planet's surface, at the same time mov-
ing in a totally different direction from the
one we originally were heading to.

“With some difficulty we managed to look
up towards the top port wyindows and we
saw a marvelous sight. Three circular
massive, what looked to us like metal air-
craft, spaced equal distances apart, were
floating in space. The three flyers formed
an equilateral triangle while in the exact
center, but about one mile lower down
than the flyers, our ‘Interstellar’ was float-
ing. Three shafts of an intense yellow ray
were turned on us and it was this light,
or rather the peculiar properties of the
rays which had made us captives to the
Martians’ superior intelligence.

“We reasoned that these floating forts
must be used for defensive purposes on
Mars, and we agreed among us that the
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admit that on a histori-
cal occasion like this the
Airst time a human being sat foot on an-
other planet, we should have appeared
more dignified as, for instance, Christopher
Columbus did when he first landed on San
Salvador. Sad to relate. however, there
was nothing dignified nor solemn to the
occasion of our landing, and this was partly
due to Buster. That infernal dog insisted
on running hetween our feet and succeeded
in tripping Tlitternix just as he placed his
foot on the ground; if it had not been for
me he would have sprawled all over the
grass.

“It is a good thing that the Martians have
a keen sense of humor, for the crowd that
had collected around our flyer began to
laugh uproariously in a queer, characteris-
tic Martian falsetto voice. I admit that
we offered a sufficient cause for amuse-
ment, the professor in his old Prince Al-
bert and myself attired in my costume o
1797. However, we quickly managed to
pull ourselves together and we blinked
around us in unconcealed amazement.

“Although the Martian air is very much
thinner than the Earth's atmosphere, we
experienced but little trouble in breathing
for our stay in the rarified air of the Moon
had taught us how to breathe in thin air.
We noticed immediately that the air was
very pure and we did not cough once, as
was the case of our landing on the Moon.
The Martian air seemed nch with ozone,
and we could not rid oursclves of the idea
at first that we were breathing the strong
air of a pine forest.

“But what held us spellbound for some
minutes was the Martians themselves. |
am not sure whether they were not as
much astonished as we were; for as we
found out later, the Martian can conceal
his emotions far better than the proverbial
Indian. While I was still staring at the
nearest Martian with my mouth wide open,
Flitternix, who had recovered first from
his surprise, nudged me and said: ‘Didn’t
I tell you?

“Qnly then did I remember our discourse
of the previous day, when we were specu-
lating together as to the probable appear-
ance of the inhabitants of Mars. I re-
member now that Flitternix had said some-
thing like this:

“We have seen on Earth that animal life
is possible under the most adverse condi-
tions, We find life at the North Pole in
the most awful cold, and we find life at
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the equator in the most intense heat. We
find life in the thinnest mountain air, and
we find life at the bottom of the ocean.
Particularly the latter is interesting for
tven up to a few years ago scientists of
note denied that a fairly large creature
such as a fish could withstand the enor-
mous pressure of water at the bottom of
an ocean. For the scientists argued that
the fish would be crushed to death by the
thousands of tons of water above it. Not
only that, but it was furthermore argued
that as it gets colder as one descends into
the depths of the ocean the temperature
finally drops below the freezing point of
fresh water. How then could a fish live
in such an abode? It was simply impos-
sible. The fish might just as well live in
a frying pan. The arguments were strong
indeed against the possibility of life at the
bottom of the sea.

1" ‘But then a man by name of Challenger
came along and invented a deep sea dredge.
No sooner had his expedition begun to
dredge than they fished from the bottom
of the ocean the most astounding specimen
of deep sea fish built on a plan to with-
stand enormous pressures. True, they
were dead when they arrived at the surface
of the ocean, but this was expected, for
as soon as the enormous pressure to which
the fish was accustomed was taken away,
he naturally burst inside. So our “wise”
sctentists with their beautiful logic were
wrong once more and the impossible, as
always, was very much possible.¥

“*‘I mention this only in passing, to show
you that life can accustom itself to glmost
any condition. There are indeed but few
exceptions to this rule to my mind. Now,
ithen, we have absoluiely no right to be-
lieve that the little planet Earth, among
“the billions of worlds, should be ihe only
fortunate one on which life thrives.
TArrhennius has demnonstrated already
how life is propagated from one planet to
another. This famous philosopher has
shown, that minute life carrying spores so
small that they cannot be seen by the
naked eye are carried through space, pro-
pelled by the pressure of the sun light till
they strike another heavenly body, If the
conditions are suitable the spore will germi-
nate in time and life will spring up—if it
is not there already—on that world, It
has been proved that these spores can exist
in an absolute zero and in a perfect vacuum
for years, without losing their germina-
tion power—another proof how nature pro-
tects life under almost unbelievable con-
ditions.t Therefore to say that there is
life only on the Earth is not only idiotic
in the extreme, but it also reveals a total
lack of appreciation of the wisdom of
Almighty Nature.

“‘Now, then. it is an undisputable fact
that plants, animals as well as humans,
are entirely dependent upon their sur-
roundings. If, for instance, you take an
Eskimo and transplant him and his family
on an island under the egquator, his white
color will change into black in a few gen-
erations. Likewise evolution shows that
the human body very quickly adapts itself
to the tasks imposed upon it. Thus a man
whose grandfather and father were hard-
working lahorers, will nine times out of
ten inherit a bony as well as robust body
and a relatively small brain. Whereas a
man whose grandfather and father were
mathematicians nine times out of ten will
have a comparatively small boned body,
which is far from robust, but his brain
will be large.

“‘Surroundings are everything and given
time they will transform man or animal
into different beings than they were orig-
inally.

“‘Now let us apply this reasoning to
Mars and let us see what we will find.

THE ELECTRICAL EXPERIMENTER

+To begin, it has been proved beyond dis-
pute that Mars has an atmosphere, which
although thinner than that of the Earth,
is probably thick enough to sustain human
life even as we know it. Professor Lowell
has proved that the mean temperature on
Mars 1s about 47 degs. Fahrenheit. In
some sections as, for instance, near the
equator, the temperature can surely not
be less than 65 degs. F. It was argued
in former years that, on account of the
far greater distance Mars is removed from
the Sun than the Earth, the temperature
must be far below zero. Recent astronom-
ical researches, however, completely dis-
proved this. As a matter of fact, Mars
proper receives really more heat than does
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= SYNOPSIS =

I. M. Alier, an eccentric young scientist
of Yankton, Mass., who claims as his own
many new as well as startling inventions,
far ahead of anything as yet discovered,
owns the largest radio-telephone plant in the
country. One evening he hears strange
noises over his phones and immediately a
= sepulchral voice i1s heard. It is Miinchhau-
= sen, one of the greatest yarn and story

tellers of all times. Miinchhausen explaing
how it came ahout that he did net die in
1797, as popularly thought, and he further-
more gives unrefutable proof that his home
i5 on the moon at present.

Alier wants to know why Miinchhausen
went to the Moon and how. The latter then
explains how Prussia persecuted him and
how he went over to the Allies and suc-

= ceeded in capturing Berlin in a wonderful
manner. Ilowever, it was not a complete
success, so the DBaron left Europe for
America. He immediately constructs a
machine which is to take him into space to =
the moon. Minchhausen has discovered
how 1o neutralize Gravity by means of
Electricity, and he applies this invention to
his space flyer, the ‘‘Interstellar.” The
machine proves a success; it responds and =
is lifted with tremendous speed towards the =
moon.

Queer things are discovered on the way
to the Moon, among others that bodies lose
al) their weight inside of the “Interstellar,”
Finally a landing is effected on the Moon
in a_desert, but great hardship is encoun-
tered on account of the Moon's rarified
atmosphere, The party then leaves for the
nearést mountain range, where they dis-
cover a huge subterranean cave and z lake
filled with luminous fish. Bread trees are
also, c.hscovere_d.‘ Minchhausen next gives
4 vivid description of the Farth, Sun and
the firmamentasviewed from the Moon; he
also explains how the continents and oceans
of the Farth appear from the Moon. Ile
then tells of the ponderous meteors which
continuaily crash  down on the Moon.
Finally one falls down near him and the
resulting concussion hurls Miinchhausen in
a bottomless crater, which goes straight
through the Moon. Ile falls clear through
to the other side, but his momentum brings
him back to the starting point, where he
is saved by his companion, They then de-
cide to (legart_ for the Planet Mars, but
they leave behind them an automatic \Vire-
less Plant, the “‘Radiotomatic,” which will
relay the messages from Mars to the Moon
and thence to Alier. A popular lecture
on Mars is also given by Miinchhausen.

THIS STORY STARTED IN Tue MAY 1ssUE. =
Back NUMBERS WILL BE SUPPLIED AT 10¢.
EACH POSTPAID.
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the Earth for the following reasons: The
Martian atmosphere is much thinner than
the terrestrial, consequently the Sun’s rays
pierce it with far less loss than is the case
on Earth. Then, too, there are no clouds
on Mars to cut off almost 50 per cent. of
the received Sun's rays, as is the actual
case on Earth.

“‘Then again the Martian day is almost
exactly as long as the terrestrial. Also
due to the inclination of the Martian axis,
which is almost exactly the same as the
one of the Earth, the seasons are exactly
like the terrestrial ones except that they
are twice as long, because the Martian year
is just twice as long as the terrestrial one.f

“‘Now, then, we know that the planet
Mars, due to its small size, is a vastly older
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world than the Earth. Civilization en
Mars must date back several hundred thou-
sand years. The law of evolution teaches
us that we must therefore expect a very
cultured as well as accomplished race.
“‘As our terrestrial evolution shows, the
human head is growing larger and larger
all the time. It must have been the same
on Mars, for conditions here are almost
the same as those on Earth. We must,
therefore, expect to find a race with enor-
mous heads. As the air is thinner on Mars
sound will not carry as well as in a thicker
atmosphere. We, therefore, will expect
big funnel-like ears on the Martians to
enable them to hear well. But a big head
almost invariably has big eyes; from this
we may safely deduct 'that the Martians
have large eyes. But there is one impor-
tant difference of physicial conditions on
Mars, as compared with those on Earth,
and that is gravitation. For what weighs
one pound on Earth weighs but 0.38 pound,
or a little over one-third pound, on Mars.
Less bodily weight makes for excessive
growth for the reason that gravity pulls
less on the body frame. A little calcu-
lation based upon the above gravitational
figures leads us to suspect that the aver-
age Martian should be about eight feet
tall. As the sunlight is very much stronger
on account of the thin air on Mars, the
Martian unless he is in the shade most of
the time has probably a dark skin, which
may be as red as that of a North Amer-

ican Indian or as dark as that of a West

Indian.

“‘As the air is so thin on Mars and as
oxygen is needed in large quantities for
such big bodies as the Martians’, we will
not be surprised to find that the Martian
has an immense torso, to accommodate his
ponderous lungs. The latter must be
doubly large in order to sustain such a
large body and also to work over quickly
the small percentage of oxygen in the thin
air. But large lungs also invariably re-
quire a large nose, as we know from ex-
perience, on earth. Consequently, if the
Martians have a ponderous nose, don’t be
surprised, for evolution shows us that
animals breathe through their noses as a
rule.

“‘As to the Martian’s hands, it is prob-
able we wilt find them rather small in pro-
portion to the rest of the body. The
Martians have probably advanced so far
that manual labor has been abolished for
hundreds of generations. It is almost cer-
tain that as everything must be done with
machinery, manual labor is absolutely un-
known to-day on Mars. This naturally,
in the course of several thousand years,
begins to tell and the hands must shrink.
We will therefore expect that the eight-
foot Martian has a hand rather smaller
than ours. Again, as no physical labor
of any sort is performed by the Martian,
his arms are probably thin and muscleless.

“‘Ass to his feet, we shall find them to be
very large in all probability. They must
support a tall and rather heavy body, and
they, therefore, must provide sufficient lev-
erage to enable the Martian to walk prop-
erly. Not alone for the latter reason must
the feet be large, but also on account of
Mars’ small gravitational attraction; for
if the Martian’s feet were small, he could
not secure the proper foothold to propel
his body, he would be hopping instead of
walking.

“‘Therefore when we behold the first
Martian we will probably find him to lock
totally different from a human being, and
while my reasoning -as to his probable ap-
pearance may be inac¢urate in spots, I am
sure that on the whole I will be correct.’

“So spoke Flitternix. : .

“He was right. marvelously right. His

(Continued on page 371.)
3 .
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Warfare of the Future

HE European War has clearly dem-
onstrated what a tremendous part
modern science plays in the offense

as well as in the defense of the contending
armies. It has often been said during the
past twelve months that this is not a war
so much of men as of machines. Noth-
ing could be truer. In fact, it might be
said that this is a war of infernal machines
against more diabolical machines.

It has been stated editorially in this
journal that there will be war always, or
at least till we arrive at a period when
some scientific genius (or shall be call
him devil?) invents a machine which at
one stroke is capable of annihilating one
or several army corps. When that time
arrives, soldiers, no matter how cour-
ageous, will think a long time before they
will offer themselves to be slaughtered by
the hundred thousand.

In the meantime, probably for many gen-
erations to come, the war death-dance will
go on without any doubt whatsoever. Hu-
manity simply has not advanced to such a
state where disarmament is possible. Qur
real civilization only dates back less than
100 years, and as human progress is ex-
tremely slow, it may take a thousand years
and more before humans will learn how to
trust each other implicitly. As long as we
require policemen and jails to keep us out
of mischief, we are not able to take care
of ourselves and we cannot call ourselves
emancipated—we are still held in bondage
by the brute in ourselves, which threatens
to break out at any opportune moment, as
is witnessed in the present war.

Therefore, the pacificists, particularly
those in our country who think that this
is the “last war” and who go around shout-
ing peace at any price, are not only a sorry
lot, but they are cheerfully oblivious of
the teachings of history as well as of
human evolution.

These good people would shout murder
if you dared suggest to them to dismiss
at once all policemen and patrolmen of
their home town, but they would trust a
strange nation implicitly from making war
on this country, simply because that nation
pledged itself on a piece of paper not to
make war!

If the present war is ghastly with its
poison shells, its deadly chlorine gas, its
bomb-throwing aeroplanes, its fire-spraying
guns, its murderous machine guns, etc,
what can we expect of the wars of the
future?

What will happen when the scientists of
a hundred years hence begin making war
on each other?

Suppose that by that time our scientists
have solved the puzzle of the atom and
have succeeded in liberating its prodigous
forces. Imagine that at that time one atom
can be disintegrated at will, instantly into
another, what will happen? The results
will simply be overwhelmingly astounding
and almost incomprehensible to cur present
tminds.

It has been calculated that if we could
liberate the latent cnergy at present locked
up in a copper one ccnt piece we would be
enabled to propel a train with 50 freight
cars over a distance of G00 miles!

Now, then, bearing this in mind, let us
imagine that 100 years hence some scientist
invents a means to unlock atomic forces,
and how to control them. We can see him
stepping to the throne of his future War
Lord (if such still exist then), addressing
him in this fashion: “My Lord, with the
means of my invention the world is yours;

The Radium Destroyer

will you make yourself the first Master of
this Planet?”

The War Lord promptly asks for a se-
cret demonstration of the new “Atfomic
Gup,” and what he sees intoxicates his
imagination to such a degree that he de-
cides to make war on the entire world as
soon as his generals have assured him that
enough atomic guns have been manufac-
tured to make success certain. And one
beautiful spring morning our War Lord
finds a perfectly logical pretext to make
war on a few nations, and the latest war
dance is on.

Within a few hours the first atomic gun.
popularly known as the “Radium De-
stroyer,” has crossed the enemy’s frontier.

The Radium Destroyer is mounted on
fast moving auto trucks and is controlled
entirely by Racio energy. No man is with-
in a mile of the Destroyer—it is too dan-
gerous to be near it when in action. A
young lieutenant with phones clapped over
his head and who follows the Destroyer in
the “Control Auto,” and who gets hi§ own
orders from the General Staff by Wireless,
guides each and every motion of the
distant Radium Destroyer simply by mov-
ihn_g certain keys and switches in front of

11m.

Soon his Destroyer has arrived in front
of the enemy’s first line of concreted steel
trenches, protecting the land behind them.
In front of the trenches the ground has
been purposely cut up to impede the
progress of ordinary vehicles. The Gen-
eral Staff, of course, knew this, and built
the Destroyer accordingly. OQur friend
the lieutenant stops the Destroyer's truck
and moves a lever, Immediately the De-
stroyer hops from the truck and begins
to jump with amazing speed over the cut-
up ground, in grasshopper fashion. A few
hundred feet from the well-concealed con-
crete trenches the Destroyer is made to
halt,  Qur leutenant moves a few
switches, turns a knob and presses a key—
then lo! the inferno begins.

A solid green “Radium-K” emanation
ray bursts from the top of the Destroyer
and hits the concreted steel trench. ur
front cover gives but a faint idea of what
happens. The Radium-K emanation has
the property of setting off spontancously
the dormant energy of the Atom of any
element it encounters except lead. So
when the ray hits the trench it went up in
dust, concrete, steel, men and guns hehind
it, everything. After spraying the trench
lengthwise for a few minutes it is gone
completely. Only a dense cloud oi vapor
hanging in the air remains.

The fleet of Radium Destroyers now en-
ters through the gap, destroying everything
in their path. No gun can hit the Radium
Destroyer for ere the gun can get the
proper range, the Radium-K Ray has hit
the gun or the ground below it and has
sent it up in vapor, including the men be-
hind it. As a demonstration, the Com-
manding General asks that the first town
encountered, a city of 300,000 souls, be
vacated within three hours. The terrorized
inhabitants are forced to comply with the
request, wherecupon a dozen Destroyers
line up on the hills and spray the unlucky
city with their fearful rays. Within five
minutes the entire city, houses, churches,
bridges, parks and everything else have
gone up in a titanic Vapor cloud; only a
vast crater in the ground where the thriv-
ing city one stood remains.

After this demonstration the enemy
sues for peace; resistance would be folly.
The country is conquered. Within a fort-
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night the War Lord has conquered the
entire world and has proclaimed himself as
the First Planet Emperor.

What happens afterwards when the se-
cret of the Radium Destroyer is discov-
ered by the War Lord's enemies is an-
other chapter, so we will desist!

The above may read very fantastical and
extremely fanciful. It is, however, not
only very possible but highly probable.

Modern Science knows not the word
Impossible.

ANENT WARLIKE INVENTIONS.
It is one of the anomalies of warfare
that the machinery for fighting and killing
has been brought to its present ghastly per-
fection not by swashbuckling, bloodthirsty
soldiers, but by the mlld-mann?red, peace-
loving civilians, says the Kewiew of Re-
views, True, both army and navy officers
have exercised their ingenuity to heighten
the terrors of battle, but theirs are rather
academic improvements on the more daring
contrivances of civilian mechanics and en-
ineers.
¥ Who gave us the turreted ironclad? Not
a naval officer, but Ericson, a marine en-
gineer. Who invented the machine gun,
which squirts death every day on a dozen
European battlegrounds? Not a colonel or
a captain, but Hiram Maxim, a brilhant
American mechanic. Who gave the battle-
ship its quick-acting gun-elevating mecha-
nism? Not an ensign or a commiodore, but
Janney, an American mechanical engineer.
Who invented the motors for turning tur-
rets rapidly? Not a licutenant, but
Ward Leonard, one of Edison’s former as-
sistants. Who planned the submarine?
Not a Hull or a Nelson, but Robert Fulton,
an artist. .

So, one after another, the really impor-
tant, the really epoch-making inventions
comprising the mechanism of warfare
prove to be the conceptions of romantically
imaginative but lamb-like private citizens.
Usually their contrivances are anything but
perfect. They must be developed, and i1t
is in their development that the profes-
sional solilier has been most serviceable.

It is thus not only with the guns and
submarines of war, but also with the tele-
phones and electric lights of peace; for the
inventions that have made the United
States and other countries commercially
great came not from within given indus-
tries. but from without, . .

Always it is a dreamy pioneer, an in-
trepid free-lance, aflame with enthusiasm,
who enriches his country with a radically
new labor-saving device or way of utiliz-
ing energy. Mlorse was a portrait painter
when he first turned his attention to the
telezraph; Bell was a teacher of deaf
mutes when he began his experiments with
the telephone: Edison was a patentee of
telegraphs and phonographs when he gave
us the incandescent lamp; Marconi was a
mere lad with a liking for physics when he
conducted his first successful experiments
in wireless telegraphy.

With the single conspicuous exception of
F(lison not one of the inventors who have
blazed new trails gave to the world devices
that could be marketed at once. Develop-
ment was necessarv—development by less
brilliant intellects identified with the in-
dustries that were benefited.

WIRELESS ON CAPE COD.
The United States Navy will establish a
wireless station on Cape Cod especially
equipped to guide vessels along the Atlantic
coast in time of fog.
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When the Lights Went Out on the “Bella.”

more exact, several years ago, the

writer, who for the present must use
the above nom de plume, had some unique
experiences in overhauling the electric
lighting equipment and generating plant on
one of the numerous banana boats which
ply between the port of Philadelphia and
the West Indies. Probably a few remi-
niscences may be of interest in this direc-
tion, as the author had several quite out-
of-the-ordinary problems to contend with
in endeavoring to fix up the electric light-
ing equipment on this ship. She was built
in England and answered to the name of
“Bella.”

It may be said to start with, and so that
the reader will understand some of the
problems encovniered, that all of the
wiring on this steamship consisted of a
toughly armored copper wire, which had
but a very thin rub'ber insulation
placed between the “central” copper

OUITE a few months ago, or, to be

By A. Troubleshooter,

and Dehold! when this cable was traced
from the switchboard it followed the “wall
of the engine room forward toward the
front of the vessel and disappeared through
a tightly fitting bushing in the steel wall of
the engine room. At this moment it was
thought that by simply going up to the
deck and re-entering the “hold” through
the coal bunkers that this cable would be
in sight again of course. We supposed it
simply passed through a Y-inch steel wall
only, but instead it passed directly through
a steel “bulk-head” about 10 feet thick,
and the only way to get inside that “bulk-
head” was to cut a hole through the steel
shell of same. If it had been possible or
convenient at the time [ suppose we
trouble-shooters would have been at liberty
to use an oxy-acetylene flame to cut a hole
through the “bulk-head.”” This problem
was finally cleared up by running a cable

manifested an exasperating habit of “ex-
tinguishing” itself automatically about four
times a minute, more or less; usually more.
Thus it behooved us to carry a large sup-
ply of matches in our pockets, as it was no
small joke to be way down in one of the
lower decks without a light or even a
match at night, when about 5000 rats
used to hold pow-wows in the center of
the floor.

One of the most exciting explorations
conducted on this steamship was about the
“steenth” visit we made to her and which
became necéssary in order to repair the
stern signal light, which was secured to the
rail about the deck. In order to get at the
wire supplying this stern light it was neces-
sary to crawl into the sail and paint store-
room in the stern of the boat, and which
was packed full of canvas and other mis-
cellaneous “junk” to within about 1% feet
of the ceiling, or, rather, the under-
side of the deck. The writer

conductor carrying the current and
its outer spiral sfee! wire armor,
The dynamo room was located
amidships in a compartment of the
main engine room, and from this
point, where the switchboard was
also located, the various circuit
wires and cables were led out
through holes cut in the steel walls
of the various compartments and
decks to different locations about
the ship. All of these lead wires
and cables were armored, as afore-
mentioned., and groups of them,
containing often as many as 10 to
15 wires. were run along the stcel
hull of the boat or on the under-
side of the steel decks and sub-
decks, where they were firmly held
in place by means of heavy brass
clamps screwed fast to the steel
plates,

The “Leautiful” job of cllasing
out a ground on one of these cir-
cuits can be readily imagined, con-
sidering that such grounds were so
common on many of our visits to
the steamship while she was in
port that often 15 to 20 grounds
would be encountered and have to
be cleared up in a couple of days
before the “good” ship sailed on
its return vovage for more bananas
and “grounds.”

Sometimes the whole group of
these wires would have to be re-
leased from their numerous clamps
for a distance of 100 or 150 feet
before the grounded wire itself
would be finally separated and dis-

-
“Electrical Trouble=Shooting on the Good Ship ‘Bella’ Was
Somewhat Exciting, te Say the Least.”

crawled in on top of these sails and
whatnots in this instance for a dis-
tance of about 40 feet. This hair-
raising and adventurous excursion,
which was accomplished by wig-
gling along on the stomach, was
also accompamed by much muscu-
lar exercise entailed by the necessity
for manipulating one of those
famous, forever smoking, coal-oil
torches in one hand, while in the
other a five pound ball- -pean ham-
mer served to snuff out the life of
about 400 regular sized (4 to 6
inch) bandy-legved spiders, and
also several dozen 12-inch centi-
pedes thrown in for a good meas-
ure. This may sound somewhat
“tame,” but when it is realized that
a bite from one of these centipedes
or spiders (which thrive, of course,
primarily in the West Indles where
the bananas grow) means death in
10 minutes or less, it will be seen
that this was “some’ job.

When the trouble-shooting “staff”
first tackled this boat problem, with
her numerous grounds and other
complaints, they were, needless to
say, some fall !and-lubbers and it
very shortly became necessary for
the rapid expedition of the +-ork
that they pick up the language of
the ship, such as “for’d” and “af’t,”
and it was very funny at times
when some of the electricians would
get so mixed up with the wvari-
ous locations of circuits about the
ship that they did not know when
asking one of the crew for in-

tinguished from the others in the
bunch. It was then, of course, replaced
by new wire, and in some cases entirely
new circuits were run in conduit or pipe.
This vessel carried a good size search-
light pro_mctor on the navigator’s bridge
above the pilot house and was supplied
wnth electric current through two large
size stranded copper cables, which were
rubber covered and also finished with a
heavy braided outer coating. These cables
were sirapped onto the steel walls of the
boat and compartments and one of the
largest size “grounds” ever seen in cap-
t1v1ty was presently discovered, and exist-
ing on one of these searchlight feeders
The ground was tested at the switch-
board in the dynamo room with a magneto
and, of course, no great trouble was
thought to be in store for the “trouble-
shooters,” as it was thought possibly the
cables had by electrolysis become grounded
at some point along their course. But, lo

up to the top of the engine room and along
the deck, and so on up to the searchlight
on the “bridge.”

Moreover, this job was not only that of
a trouble-shooting expedition, but also
about 50 per cent. of the time was occupied
in killing multifarious and multitudinous
myriads of a heterogeneous mob of
“scorpions” and “centipedes,” some of
which were large enough to fill a soup
plate. The greatest variety of poisonous
“bugs” and other kindred animals of this
character that were ever encountered in
the writer's experience were met with on
this memorial trouble-shooting raid. All
sizes and colors of spiders, from those as
large as a §c. piece up to those % foot in
diameter were frequently met with in our
travels about the boat, especially at night,
when we often explored the cavernous
depths of her hold by the scintillating il-
lumination of a smoky ctoal-oil torch, which
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formation whether they were go-
ing in the right direction or not. The
“staff” that endeavored to care for the
“Bella’s” diseases and complaints had a
large vanety of experiences before they
got finished with the job, and some of
these included being hoisted up the main
mast in a boatswain’s chair, which con-
sisted of a piece of planking with a rope se-
cured to same at either end and which was
then fastened to a single rope passed
through a tackle block at the top of the
mast. One of the boys really got so used
to this “bobbing up and down” on the main
mast that he could always smell trouble a
mile off, especially on a clear spring day,
and emanating particularly and only from
one of the ‘“signal” lamps at the peak of
the mainmast.

To cap the climax, and because the
trouble-shooters had not finished up. alt
of the circuit troubles on board on one of

(Continued on page 373.)
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What the Housewife Should Know About Electricity.

WANT to bhuy an electric fan,” said
the young woman with a sweet
voice and smile that blended per-

With

“I

fectly.

The salesman was equally affable.
a reciprocative smile retorted:

“Yes, madam, *A. C’or ‘D. C.?"

The radiant countenance changed as if
by magic to one of perplexity, which was
plainly evident by the intended purchaser
nervously hiting her lips.

The salesman’s query resembled much
the ever-mystifying technical phrases of
the family physician.

The lady in question realized that she
should have been versed in the matter of
buying an ¢lectric fan, hut being probably
the first one she had purchased, ac-

By L. Shaw, Jr.

are “wound” to take either alternating or
direct current, it is more¢ commeon for such
apparatus to be made to work on one or
the other current. Knowledge of the volt-
age is absolutely essential in hoth instances
cited,

As it is probahle that the reader of this
magazine is of the mere male sex, the
writer humbly suggests that his audience
make an carnest attempt to enlighten his
mother, sister or wife {or intended spouse)
with a few simple, common facts about the
general uses and application of the electric
current cominon to the household.

In order to show how much enlighten-
ment is necessary another case of no less
import than already cited is recalled to the

Incidentally I had been demonstrating a
large festoon to a prior customer, but they
were of the battery type. I was unscrew=
ing the bulbs with the intention of replac-
ing them into the box and laying them
neur by for the next customer. Without the
least opportunity to make intelligent in-
¢uiries as to the type of lights she wanted
my lady, with the breezy ways, in a Napole-
onic fashion pointed to the battery festoon
to whichi I alluded, threw down an en-
graved visiting card, flew out of the store
and hefore 1 had time to realize it the
limousine had disappeared.- I obeyed her
commands, sending by special messenger 12
(vight-light) festoons. My only guide be-
ing the command and the daintily engraved
card upon which was scribbled: “12

counted for ignorance on the sub-
ject.” However, it calls to mind one
clear and important fact: That since
the use of electricity has entered in-
to the houschold something in a
primary way should Le learned about
it. Ignorance or indifference may
cause much annoyance and often
fatal results.

The average housewife has an in-
sight as to the workings of her sew-
ing machine and a geuneral layman’s
knowledge about coal gas; then why
not know a few simple imperative
things concerning electricity ?

Automatically the second question
arises: “What should the housewife
know about electricity?” The inci-
dent of ‘the electric fan answers one
query. The kind of current supplied
to the house. whether it is “alternat-
ing current” (“A. C”) or “direct
current” (“D,C."”") should be known.
The next essential thing to know is
the “voltage.”

Taking chances is poor policy
where electricity is involved. This
was only too well realized hy the
woman who bonght a 110-volt fan
and connected it to a 220-volt circuit.
The fireworks which resulted af-
forded much amusement to the chil-
dren and the maid who witnessed
the display on a date that was no-
where near the fourth of July, bLut
the husband who paid for the fan
did not seem to think it such a funny
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festoons’ {whoever wrote it had
found out at least that they were
termed “festoon”), but had apparent-
ly forgotten to write the voltage and
left it to the discretion of the sales-
man. Even the most intelligent dis-
cretion used is sometimes miscarried.
In this instance it might have been
that the lady wanted the hattery type
for her country home, where oil
lamps were still in vogue. Or she
might have desired 1o present them
to a friend or relative not so for-
tunate as to have eclectricity in the
house,

To make a long story short, the
12 battery festoons were returned the
day after Christmas, every lamp of
which was completely burned out,
accompanied by a curt note, criticis-
ing quite openly the fact that the
writer was not 2 mind reader and
adding insult to injury by demand-
ing a credit for the goods, also gent-
Iy reminding that the Yuletide in a
Fifth avenue mansion was complete-
ly and wantonly obliterated. On

_ Fifth avenue, as might he known,
110 volt current is used. Merely as
a matter of courtesy my firm adjusted
her claim, although it can he clearly
seen that the breezy limousine lady
was too busy and indifferent to see
that she gave an order correctly. It
is cven .nore important. where a
hasty delivery is desired, to make
sure that an order of this kind is

incident.

Voltage and kind of current are im-
perative bits of information to one who
would purchase any heating or electro-
mechanical appliances, such as the former,
an electric stove, percolator, sad iron.
soldering iron, or the ordinary Mazda
or carbon electric lamp. In heating de-
vices the kind of current is not so essential
as being versed as to voltage. The la‘ter
is important. In the second instance, while
there are electric fans and vihrators which

mind of the writer.

About two Xmastides ago, during the
rush so common at that time of the vear,
a lady whose limousine and livery which
stood outside and general appearance bhe-
spoke of money and culture. stepped to the
counter where I happened to be assisting
during the holiday rush and in apparent
hurry picked me out and demanded in a
very pompous manner that she wanted
some “Christmas tree” lights (festoons).

properly given.

The clectric meter or the label on an
ordinary electric lamp will quickly deter-
mine the kind of current and its voliage.
A few brief intelligent questions at time
of purchase and studying printed matter,
which often accompanies such purchase,
will often obviate considerable inconveni-
ence and perhaps accidenis—often fatal.

So get busy Mr. Man and tell the women
folks something about electricitv. It may
SAVEe VOl monev,

COMPARATIVE COST OF CANDLE
AND ELECTRIC LIGHT.

Engineers of the New York Edison Co.
have recently concluded a series of tests
showing the comparative costs betweern
candle light and electric light. In spite of
the fact that candles may be purchased as
cheaply as a cent each, this is the most ex-
pensive illuminant available.

One cent will furnish 2.68 candlepower-
hours of candle light. For the same money
and using the drawn-wire Mazda lamps 120
candlepower-hours may be obtained, while
the recently perfected gas-filled lamp will
give 192.3 candlepower-hours.

The figures are the result of tests with

six candles of the ordinary commercial
types. Four were tallow and two were
sperm. They varied from 4.873 inches to
5.75 inches in length, and were from 0.75
to 1.125 inches thick. Three cost one cent
each, two cost two cen!s each and one cost
35 cents.

One of the one-cent candles burned 2
hours and 22 minutes, another burned 2
hours and 24 minutes, while the one-cent
sperm candle lasted 3 hours and 47 minutes.
The two-cent tallow candles lasted 4 hours
and 24 minutes and 5 hours and 31 minutes,
respectively.  The 3.5-cent sperm candle
lasted almost 9 hours. The cost of clec-
tricity was computed at 8 cents per kw.-
hour.
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MARCONI PLANS CONTROL OF
AIR.

Wonderful stories are being whispered
of a new Marconi invention. It is de-
clared the inventor of wireless telegraphy
has found a way to utilize Hertzian waves
in such manner that acroplanes can be
brought to a standstill and held immovable
in the air. Experiments ,so the report
goes, have heen conducted with great se-
crecy until the invention has been perfected
and soon will be in use. The mind picture
presented of air machines held stationary
in the air while guns of the encmy below
were shooting them to pieces offers a new
thrill of horror for followers of war news,
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Something About Selenium

ELENIUM is one of the most puz-
S zling elements known to the scien-
tific world, due to its extraordinary
property of varying its electrical resistance
when exposed to light. This phenomenon
has been known for many years, but the
commercial application of this property
possessed by selenium has not been prop-
erly appreciated up to the present time.

“selene” (moon) ; this being the result also
of the striking similarity of the properties
of selenium with those of tellurium,
which 1s a term derived from the Latin
“tellus” (earth). It is a métallic element of
the sulphur group and has neither taste
nor smell. It melts at 212 degrees Centi-
grade, and if allowed to cool rapidly
from its molten state it forms a brown

Filg. 1.

Several Specimens of Successful Selenium Cells.

amorphous mass, and in this
condition it is a high-class
insulator; it is said that a
small stick represents a re-
sistance equivalent to a wire
stretching for about 250,000
miles. The reddish vapor
produced by boiling selenium,
which has a decided smell of
radishes, is exceedinglv poi-
sonous, and care should be
taken when experimenting
with it when it is in this
boiling state. In commercial
form, selenium exists in
sticks resembling a gray seal-
ing wax, and if it is to be

used for making selenium
cells it must be chemically
pure.

It 1s the purpose of the writer in pre-
paring this article to make known the
properties and enumerate some of the use-
ful applications of selenium, which un-
doubtedly will be valuable to the readers
who are interested in scientiic research,
as there is a promising field for the use
of this marvelous element.

This peculiar substance, discovered in
1817 by Berzelius, an eminent Swedish
scientist, is a by-product from the distil-
lation of sulphuric acid from iron pyrites

Selenium cells are usually made by
winding two bare conducting wires side by
side around a piece of mica, slate or por-
celain and coating them with a thin layer
of selenium. An excellent description of
how such a cell is made is given in the
Auygust, 1914, issue of this journal. Such
cells vary in resistance from 2,000 ohms
or more in the dark. This depends mamly
upon the thickness of the selenium coatmg
and the amount of light acting upon it}
also upon the wvery tmportant annealing of

Webb, Clausen and Bronck, Mercadier and
Fritts.

The two cells to the extreme right and
left are modifications of Shelford Bid-
well's cells; the one in the upper left-hand_

3

Fig. 2. Efficlent Form of Selenlum
1 Cell Which 1Is Mounted In a
Glass Tube.

corner is the Ruhmer tube form of the
Bidwell type. The one to the right is a
Giltay cell. The four tiny ones shown

SELENIUM CrLL - L
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against the white
background were
made by Ivir. Webb,
which are also
forms of Bidwell's
cell, while the cen-
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ter one is of the
Fritts gold-foil flat
type, which is ex-
tremely sensitive.
William J. Hammer
has patented an ex-
hausted cylindrical
cell made of quartz,
50 as to allow the
ultra-violet rays

¢y ¥ B

which will not pass
through the glass to
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readily affect the
selenium, which is
coated over the sur-
face of a copper
tube mounted on a
central support;
over the selenium
is a thin tube of
metal such as alu-
minum foil, thin
enough to allow
licht to pass
through. The cop-
per and aluminum
connect to the two
electrodes.

G| I

Fig. 4. Scheme for Turning On and Off Street Lights by Means of Selenlum Cells, as Devised by Willlam J. Hammer.

very sensitive
selenium cell was
made by Samuel
Cohen, and is illus-
trated in Fig. 2. It
consists of a num-
ber of circular
metallic discs separ-

(a sulphite of iron). The proximity of
the earth and moon suggested to Berzelius
the name “Selenium,” after the Greek

the cell. In Fig. 1 is shown an illustration
of a number of types of selenium cells, in-
cluding the Bidwell, Ruhmer, Giltay,

www.americanradiohistorv.com

ated by mica, and the sides are coated with
a thin coat of selenium. The complete
unit is placed in an exhausted glass bulb
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as shown. A small concave mirror is

placed behind the cell for concentrating
the light at the rear of the selenium sur-
face.
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Having thus briefly glanced over the
properties of this element and certain types
of cells, we are now ready to consider
some of the commercial applications of the
selenium cell, some of which already have
been worked out in actual practise.

Fig. 3 depicts the general connection of
a selenium cell, battery relay and its sec-
ondary circuit. The selenium cell is con-
nected in series with several cell batteries
and a relay. As soon as the cell is placed
in the dark its resistance is increased, con-
sequently decreasing the current in the

METHOD OF OPERATING
|RON SHUTTERS ON BUILDINGS
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Fig. 5.
Window Shutters at Sunrise and Sunset
by a Selenium Cell.

Two Schemes for Opening and Closing

relay coils. The secondary circuit ic there-
fore open, but as soon as some source of

THE ELECTRICAL EXPERIMENTER

light is brought near the selenium the re-
sistance drops, thereby allowing additional
current to flow through the windings,
which attracts the relay armature and in
turn closes the secondary circuit. This is
the fundamental circuit of most devices
which are operated by selenium, and the
principle holds the same as in this case.

A very interesting and practical applica-
tion of this element is in the automatic
lighting and extinguishing of street lamps.
Fig. 4 shows a schematic arrangement
which has been actually demonstrated by
William J. Hammer. This scheme he sub-
mitted in 1886 to the convention of the
Edison Association of Illuminating Com-
panies at Rochester, N. Y., during a dis-
cussion upon “Metering Versus Contract
Systems.” Such a method of utilizing
selenium cells to control relays and mag-
nets, which would turn off the gas lights

Jori 8
Selenivm cell [rm'l

£ET)

b
Illl i/

g3

Standard Connections for
Cell and Relay.

g, 3. Selenium

on the approach of day and turn them on
again at night, would solve the problem of
employing a squad of men necessary to
do this work at present. ’
Two other applications of selenium de-
vised by the same inventor, similar to the
device just described, are an automatic
window shutter, illustrated in Fig. 5, that
will close the shutters at night and reopen
them in the morning automatically, and a
very striking use
of selenium in
the protection o f
safes, storage
rooms, etc.,, where
the selenium cell
is so placed in the
room that whoever
enters with some
illuminant will be
detected by means
of the cell. Thus,
if a burglar should
enter the apart-
ment the light
from his lantern
will be caught by
the cell, which will
actuate a bell sig-
nal, thus giving
an alarm, en-
abling the police
to surround the
premises.
Automatic  sig-
naling to engineers
on railroad trains,
etc., can readily be
accomplished by

Flg. 7. Complete Gas

Buoy With Sele-
nlum Cell Control.
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perhaps result in a tragic accident. On
the other hand, let us suppose that such a
device as above described were installed

Selenum cell
_—A
()

=r 4 | Bl
(¥ ’
s

the proper use of
selenium cells, and Fig. 6 depicts such a
device which consists of a searchlight placed
some distance away from the signal block.
The apparatus on the train constitutes a
selenium cell, placed as perceived, with a
relay properly connected in series with
some source of current, and a bell or any
other signaling device. Now let us sup-
pose the train, traveling at a high speed,
approaches the signaling block. The en-
gineer’s attention, for some reason, is
drawn away from the block, which shows
a distress signal. This necgligence may

www.americanradiohistorv.com

Fig. 8. Circuits of Gas Lighted Buoy Con-

trolled by Sun’s Rays Affecting
Selenlum Cell.

on the train and a searchlight placed about
600 yards before the block. Now, when
the train passes this lamp it will immedi-
ately cause the selenium cell to close the
relay, thus ringing the bell, which would
be an announcement to the engineer that
the signal block was being approached.
Of course this particular scheme would be
used only nights. In this way some fatal
accidents might be avoided. A more elab-
orate device was devised by Mr. Hammer,
whereby a bell was rung, the whistle blown
and the brakes set automatically when the
semaphore and signal light showed that
the line was blocked. His system is ar-
ranged to operate both night and day. A
system of this nature is very practical and,
if properly developed, will undoubtedly
prove quite successful.

Still another practical application of the
selenium cell has been made by the late
Ernest Ruhmer, of Berlin. Germany. in
connection with
a Pintsch gas
buoy. A large
number of
these h.ve been
built containing
a supply of
compressed gas
which would
Jast for one
month. But it
was necessary
to burn these
lights day and
night, it be-
ing impracti-
cable by reason
of the distance
at which they
were placed
and the fre-
quency of the
storms, etc, to
turn off the
gas so that it
would not burn
during the day.

Mr. Ruhmer,
however. placed
one of his selenium cells in the top of
such a buoy, connected with a switching
device which, as soon as the sun rises in
the morning, causes the selenium to reduce

Fig. 10. Speclat Selenlum
Celt Device for Timing
Photographic Shutters.
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its resistance, thus causing the mechanism
to turn off the gas. It is again turned on,
due to the increase of resistance of the

THE ELECTRICAL EXPERIMENTER i

Prof. Barnard, of Lick University, em-
ployed experimentally a selenium cell as
a device for automatically detecting

AUTOMATIC INDICATOR AND RECORDER OF

TIME AND DURATION OF SNOW STORMS.

LIGHT
REvOLVING BRysH

{tha

ENDLESS APRON

Deab BLAck MATERIAL
Fig. 9.
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Selenium Makes a Successful Snow=Fall Recorder.

BATTERY CHRONOG RARN

ELEMNIUM CELL

cell, by the approach of nightfall, or also,
if so desired, in the case of darkness due
to a storm or fog. A huoy containing suffi-
cient gas for one month could thus be
made to do actual service without re-
charging from three to five months. Such
a buoy is shown in Fig. 7. Mr. Ruhmer
told Mr. Hammer that upward of 100 of
these buoys had been made and had given
excellent satisfaction.

The arrangement of the circuit, as orig-
inally devised by Mr. Ruhmer, is shown in
Fig. 8. The voltmeter needle A has been
replaced by the relay. B, B are two large
“sucking” solenoids for operating the gas
valve. A single dry battery is interpolated
in the selenium cell circuit as usually em-
ployed. This battery will last for years
and, with its relay, is placed in the bottom
.of the buoy and arranged to be absolutely
waterproof.

Sir William Crookes has constructed an
exceedingly interesting type of his well-
known radiometer, in which he has coated
the revolving vanes on one side with
selenium and on the other with chromic
acid., He found that the white lignt from
a sperm candle repelled the selenium,
while the yellow light of the wax candle

comets, and Minchin has employed the
selenium cell quite extensively in his astro-
nomical investigations.

A very ingenious
wonder ful element

device, using this
for recording elec-
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Fig. 11. Arrangement as Used by Wm. J.
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instrument for measuring time intervals.
A small circular brush is placed near one
end of the belt for removing the snow as
the belt is slowly revolved by the pulleys.
The complete apparatus is placed outdoors
with the exception of the recording de-
vice, which in this case is the chronograph.
The drums are now started. As long as it
snows, the snow upon the slowly moving
belt will reflect the light produced by the
electric bulb upon the selenium cell and in
turn indicate on the ‘chronograph, and as
soon as it stops snowing the black surface
of the belt absorbs the light, thereby pre-
venting the selenium cell from obtaining
sufficient light; consequently it will not
show upon the scale of the recording in-
strument. Such a device is very practical,
as it will show exactly and accurately the
time when it snowed and how often it
snowed during the night, it being a simple
matter to keep the record during the day-
time. At present there is available for the
Weather Bureau only an instrument which
measures the depth of the fall of snow in
a box protected from the wind to prevent
drifting,

A very striking experiment has been
performed with selenium by S. Cohen in
recording the speed of photographic shut-
ters. The apparatus is shown in Fig, 10,
and virtually consists of two selenium
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Hammer for Controllmg a 5 Horsepower Motor

by a Wave of the Hand..

trically the amount of snowfall which oc-
curs during a certain period of time, was
devised by Mr. Hammer and is illustrated
in Fig. 9. It consists of an endless black
belt or conveyor, mounted on two reels

Flg. 12,
repelled the chrome, thus indicating the

relative absorptive powers of the different
substances for rays of different refrangi-

bility resulting in mechanical motion.

Selenlum Cell and Auxilllary Apparatus for Leboratory and Lecture Demonstrations.

and forming the bottom of a box as de-
picted. A selenium cell is placed above
this belt and is connected with a suitable
battery and an electric chronograph, or

www.americanradiohistorv.com

cells, properly compensated with a Wheat-
stone bridge and galvanometer, whose
needle is placed upon a chronograph cylin-
der having a proper scale divided in frac-
tions of a second. The operation of this
device is as follows:

The Wheatstone bridge is very finely
adjusted and a light from an incandescent
electric lamp is placed near the shutter;
the chromograph is started and the shutter
is released. The small amount of light
which passes through the shutter acts now
upon the selenium cell, thereby reducing
its resistance and in turn unbalancjng the
complete circuit. Momentarily, in turn, it
deflects the galvanometer pointer. This is
recorded upon the scale of the chrono-
graph. The time is then read by the length
of the line made by the needle. This de-
vice has been worked out in practise and
it is another achievement in electric speed
indicating devices.

Still another wonderful experiment was
performed with the selenium cell by Mr.
Hammer at the joint meeting of the
american Institute of Electrical Engineers
and the American Electrochemical Society,
April 17, 1903. The amazmg feat accom-
plished by him was starting and stopping .
a five-horsepower electric motor by a
mere wave of his hand in front of a
selenium cell. The apparatus used in this
expenment is shown in Fig. 11. It con-
sists of an acetylene generator supplying
gas to a burner placed before the cell, as
shown. The cell is connected with a rclay

(Continued on page 373.)
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Wireless Telephony Now From Washington to Honolulu.

HE most wonderful feat in wireless
telephony was accomplished on the
night of Sept. 29 last, when the

human voice was projected through the
ether from Washington, D. C.,, to Hono-
lulu, a distance of 4,900 miles!

Yiews From Left to
Right: Dr. Lee de For-
est in His Laboratory.
Dr. de Forest Holding
One of His New Regen=
erative Audion Bulbs of
the Type Used In 4,900
Mile Radiophone Talk.
Top Right: Shows Mr.
Theo, N. Vail, Talking
From New York to San
Franclsco by Wireless
(vla Arillngton). UBot-
tom Rlght: Progression
From First de Forest
Audion Detector at
Right, to Latest Oscil-
lation Tube Generator

tary Daniels said:

“1 am pleased to announce the success-
ful outcome of expcriments which have
been carried on for the last few months by
the American Telephone & Telcgraph
Company and the Wesiern Elcctric Com-

Signal Corps of the arnly, representatives
of the teclmical and operating departments
of the Navy Department and a few other
intcrested parties.

successful
originating in

“After this
conversation

demonstration,
New York

Only a few hours carlier wireless tele-
phonic communication had becn established
between New York City and San Fran-
cisco, a distance of 2,500 miles, which was
heralded as an epochal innovation.

Secretary of the Navy Daniels has an-

nounced the successful transmission of
wireless telephone messages from the
United States naval radio station at Ar-
lington to the naval radio station at Mare
Island, Cal., a distance of about 2,500 miles.
All that was necessary to carry on this
transcontmental wireless telephone con-
versation, he said. was to connect

pany in co-operation with radio stations
under the jurisdiction of the Navy Depart-
ment by which long-distance wireless tele-
phony has been made possible,

Speech has been successfully trans-
mitted from the Arlington radio station to
the radio station at Mare Island, Cal., and
there successfully received, thus making
possible conversation without wires over
a distance of approximately 2,500 miles,
the first time this great distance has bcen
covered by wireless telephony. In the
first experiments the voice was success-

City was transmitted over the land wire to
Arlington, there automatica’ly connected to
the radio transmitter which carried the
voice to Mare Island, where it was clearly
and distinctly received, and answers and
other conversation were from there trans-
mitted over the transcontinental line to the
originating office in New York.

“The conversation was carried on by the
president of the American Te]ephone &
Telegraph Company, Mr, Vail; the vice-
president, Mr. Bethell, and Mr. \Vaterhurv
one of the directors, while at Mare Island
were officials of the Navy Depart-

the receiver and transmitter appara-
tus of the special telephone outht
with the radio apparatus and send the
message.

Captam W. H. G. Bullard, U.S. N, /
who is in charge of the Arlmgton
station, and other officers of the navy
conversed with officers of the navy
on duty at the Mare Tsland yard in
San Francisco.

The demonstration was the result
of experiments that have heen in
progress for some time, and their
success is expected to have a revolu-
tionary influence on communication
between American naval vessels and
shore stations. By means of this
perfected apparatus, which probably
will be installed at all naval radio

ment, John J. Carty. chief engineer

o N of the American Telephone & Tele-
graph Company, and representatives

e of the Western Electric Company.
e Fo B 2 —‘\_Q “Every official taking part in this
ot = =2 ‘ demonstration is enthusiastic about
7 ﬁb,& the results and the possibility of de-
e TS t s veloping this system as an extension

Masnd®

W o b 0

¥ of the telephone system to ships at
‘ sca. The fact that the voices can be
started on a land wire and auto-
matically transmitted to a voice radio
transmitter holds out hope that per-
sons should readily be put in touch
by telephone with others at sea
through some central transmitting
station.

“The use of such long distance
wireless telephone communications

stations, it is expected that officers
of the navy on land will be able to
carry on wireless telephone conver-
sation with officers at sea, Captain
Bullard stated that the apparatus
had been perfected to the point where a
person on shore might carry on a long dis-
tance wireless telcphonc conversation with
a friend on a transatlantic lirer in mid-
ocean, whenever shore station and liner
were equipped with the neccessary appar-
Aatus. Tn his formal announcement, Secre-

Radlotelephonic Range Chart,
Flung Through the Ether, 4900 Miles From Washington
to Honolulu, Corresponding to Distance Between Seattle
and Yokohama.

Showing How

fully transmitted by radio to Mare Island
from Ariington, the return answers and
communication being made over the trans-
continental land telephone line, This was
successfully accomplished in the presence
of officials and engineers of the Western
Electric Company, a representative of the
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Speech Was

in naval or imilitary operations is
still in an undeveloped state. but it
is expected valuable use can he made
of the wonderful demonstration; but
aside from such considerations the
department and its officials feel prou that
they havc been in‘erested co-operators in
the first practical development of this last
march in the wonderful science of radio
communication.”

The space through which the oral mes-
(Continued on page 369.)
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Photographing Sound Waves Electrically

The man who has had his troubles pho-
tographing an automobile traveling at the
rate of 70 miles an hour, or about 100 feet
a second, will best appreciate the difficul-
ties faced by Prof. Albert F. Foley. of the
University of Indiana, when he attempted
to photograph a “sound wave.” Pro-
fessor Foley successfully accomp:. ed the
feat and, what is more, his pictur.s were
sharp and clear, which is something that
cannot be said of most photographs of
automobiles going at full speed.

To emphasize the greater obstacles over-
come by his methods, it may be stated that
photographs of racing automobiles are usu-
ally taken at a distance of 50 feet or more
and the cars, of course, may be plainly
seen, while the objects photographed by
this scientist were only 2 feet away from
the camera and are moreover invisible to
the naked eye.

His method of photographing sound
waves was suggested by the “twinkling”
light of the stars, a plenomena caused by
the light passing through air layers of
varying density, due to varying tempera-
ture; in reality the light of the stars is
ahsolutely constant. In like manner sound
waves in air are waves of condensation

By Robert H. Moulton

this shadow must not last longer than oie-
miltionth of a sccond. Moreover, while the
light does last, it must be a thousand times
as strong as the light ordinarily employed
i taking a photograph with a camera
whose shutter works at a speed of one-
thousandth of a second, and it must be
turned on at eracily the right time or the
sound wave will be out of range of the
photographic plate.

Professor Foley arranged a large elec-
trical machine capable of producing an
almost continuous stream of electric sparks
a foot or more in length, and cach of such
energy that is caused a loud report. In
the circuit through which the sparks were
to pass he made twe spark gaps or breaks
and in front of the first gap, nearest the
electrical machine, placed his camera con-
taining the photographic plate.

The action that results when a spark
passes through the circuit may be described
as follows: At the first gap the spark gen-
erates a sound wave directly in front of
the pholographic plate.

By the wtime that the sound wave has
traveled outwards a few centimeters from
the source the second or illuminating
spark occurs at the second gap. The light

which show the waves in the process of
being reflected from plane and curved mir-
rors, being brought to a focus by convex
lens and marde divergent by concave lenses,
and, in fact, doing everything demanded
by the sound wave theory,

The sound wave is produced by an elec-
tric spark gap S, which will be called the
sound gap. The light is produced by a
second spark at the illuminator gap I,
which will be called the light gap. If the
sparks at I and S are simultaneous the
light T passes S before the sound wave
emerges from behind the spark terminals.
[f the time interval between the sparks is
any considerable fraction of a second the
sound wave at S passes out of the field
before the light from I reaches S. But
when the interval between the two sparks
is properly timed the sound wave at S
casts its shadow on the photographic dry
plate P.

The spark gaps S and I are connected
in series 1o the spark knobs K, K, which
receive sparks from T, T, the terminals
of a large clectric induction machine hav-
ing four rotating mica plates 30 inches in
diameter. driven by a variable-speed elec-
tric motor. The length of the spark gaps
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These |llustrations Taken by Pr_oi.

Albert F. Foley, of the University

of Indiana, Represent Instantaneous

Photographs of Actual Sound Waves.

IFig. 1. A Sound Wave Produced by
an Electric Spark, Just Emel_'gmg

From Behind the Spark Terminals.

Fig. 2. The Same Wave as No. 1
Taken .0002 of a Second After the
Spark. This FHlustrates How the

Wave Travels.

Fig. 3= A Sound Wave Produced by
an Eliptical Reflector. Time .00007
of a Second After the Spark. -

Fig. 4. Diffraction Pattern Produced
by a Cylindricat Grating With
E’ight Apertures. Time .00024 of a
Second After Spark.

Fig. 5. Same Wave as No. 3, Taken
a Little Later. The Original and
Reflected Waves Are Symmetrical;
One Divergent, the Other Conver=
gent.

anq refraction—that is, series of regions of
varying air densitv. Since, then, the light
from a star will be bent from its straight
line path when it passes through such re-
gion. Professor Foley reasoned that sound
waves produced between a point source
and a photographic plate should cast shad-
ows on the plate. The only thing necessary
then is to photograph this shadow.
While this sounds simple and easy
enough, it must be remembered that a
sound wave travels at such great speed (or
1,125.69 feet per second at 20 deg. Centi-
grade) that in order to secure a sharp
image of its shadow the light illuminating

from this spark is refracted as it passes
the sound wave on its way to the photo-
graphic plate, thus throwing a shadow of
the sound wave on the plate. To make
the light of the illuminating spark suffi-
ciently intense to give a clear image on
the plate the electric charge is first stored
in a large capacity of Leyden jars charged
to a high potential, and then discharged
hetween magnesium terminals placed in a
glass tube like a short gun barrel, to direct
the light, toward the plate. The details of
this process are given below.

This physicist has a remarkable collec-
tion of these sound wave photographs,
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T-K and T.-Ki is adjusted by sliding T
and T. horizontally, or by moving K and
K, vertically. Glass plates G and G,, about
20 centimeters square, are fastened to a
wooden bar on rod R, arranged so that it
can be rotated on a horizontal axis. In
the position shown in the figure the plates
are directly between the spark knobs T
and K and T. and K, thus preventing a
spark. A quarter turn of the handle rod
R removes the plates and allows the spark
to pass. In practise, however, it was found
best to make the spark gaps T-K and
To-Ko just long enough to prevent sparking
when the glass plates are out of the field.
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Rotating the rod then causes a spark just
as the edges of the plates pass through
the gaps.

To get a strong sound wave at S and
an intense light at I, the sparks to the
knobs K, Ka should be heavy; consequently
from one to three Leyden jars L, L, are
put in multiple with each of the jars on
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light “sparks.”

The sound gap S is in serics with the
light gap I, ncvertheless the spark at S
occurs beforc the oue at 1, because of the
capacity K, which is in multiple with the
gap I, as shown in the figure. The ca-
pacity K. consists of from two to eight
Leyden jars of the usual type standing on
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a sheet of tinfoil F, with one coating con-
nected to earth. Thc time interval be-
tween the sonnd and light sparks depends
on the capacity K,, the greater the capacity
the greater the interval. Fowever, it 1
not at all necessary to have here a variable
condenser or one made up of small units.
One can vary the capacity K. hetween

the machine itself.
Most of the work is
done with one addi-

rather large limits
and still keep the
proper time interval

tional jar connected

AN @\r v

hy varying the cir-
cuit in other ways.

to each of the

machine jars. N
The knobs K. K,

are connected to

L 'J%ﬁ

S
| i

The time interval is
increased by de-

=

creasing the capac-
ity L, lo; by de-

the gaps S and I
through a large
commutator C. Thus
the direction of the
spark at the gaps is
readily changed. It
was found that the

Ko

apparatus worked

about equally well
with the spark in
either direction. The
chief effect of re-
versing the spark
direction appeared
to be a slight change

A

ToEarTH

@

—

creasing the length
of the spark gaps
T-K and Te-Ks. One
can vary the capac-
ity K by 160 per
cent. and readily
maintain an approx-
imately constant
time interval be-
L tween the sound
" and light sparks by
merely changing the

— length of the light

gap. The length of
this gap is adjusted

in the time intervals
of the sound and

Layvout of Apparatus Uscd by Proi. Fotey in Phetographing Sound Waves.

by the lever arrange-
ment L, L.

DANIELS NAMES NAVAL AD-
VISERS.

The make-up of the Naval Advisory
Board of Inventions, the organizalion of
experts who will contribute their inventive
genius to the navy, of which Thomas A.
Tdison is to lLe the chairman, was an-
nounced by Josephus Daniels, the Secretary
of the Navy, on Sept. 12 last.

The board will consist of 23 members,
including Mr. Edison, who was selected by
Mr. Daniels to serve as the presiding offi-
cer of the board.

The other 22 members of the board, who
were chosen by ballot by 11 of the prin-
cipal scientific societies of the country
whose members deal with those branches
of science on which the navy is thought
to be dependent for invention, are:

W. R. Whitney, L. H. Baekeland, Frank
Julian Sprague, Benjamin G. Lamme, R. S.
Woodward, Arthur Gordon Webster, A, M.
Hunt, Alfred Craven, Spencer Miller, Will-
iam Le Roy Emmett, Matthew B. Sellers,
Hudson Maxim, DIeter Cooper Hewitt,
Thomas Robbins, Howard E. Coffin, An-
drew J. Riker, Henry A. Wise Wood. El-
mer A. Sperry, William L. Saunders, Ben-
jamin B, Thayer, J. W. Richards and Law-
rence Addicks.

The first general meeting of the board
was called on Wednesday, Oct. 6. in the
office of Secretary Daniels in Washington.

In announcing the names of the members
of the hoard Secretary Daniels made the
following statement :

“Desiring to make available the latent
inventive genius of cur country to improve
our navy, a short while age I requested
Mr, Thomas A. Edison to become chairman
of an advisory board of eminent men who
would make up the board. Mr. Edison, with
the patriotism characteristic of American
inventors, accepted the call to duty. The
plan adopted for selecting the members of
the advisory board was as follows:

“T requested 11 great éngineering and
scientific societies to select by popular elec-
tion two members to represent their society
on the board. The result has been most
gratifying. T have received the nomina-
tions of all these societies and have ac-
septad them, and it only remains to have a
meeting, organize and determine the method
of procedure in order to utilize to the best

advantage of our navy this mobilization of
the talent and genius of our country. The
response of the societies invited to co-oper-
ate in the great undertaking indicates the
pairiotic enthusiasm awakened by this call
to duty.”
Personnel of the Board.

These arc the members selected by the

societies and accepted by the Secretary:

American Chemical Society—W. R. Whit-
ney, Schenectady, N. Y.; Massachusefts
Institute of Technology, 'M; director of
research laboratory of the General Electric
Co., where he has been the moving spirit
in the perfection of metallic electric lamp
filaments and the development of wrought
tungstens. L. H. Baekeland, Yonkers, N,
Y.: University of Ghent, '82; in private
practice; founder of the Nepera Chemical
Co., 1892, and inventor of photographic
paper.

American Institute of Electrical Engi-
neers—Frank Julian Sprague, New York
City; Naval Academy, '78; consulting en-
gineer for Sprague, Otis and General Elec-
tric companies; founder of the Sprague
Electric Railway Motor Co. and concerned
in establishing first electric trolley systems
in the United States. B. G. Lamme, Ditts-
burgh. Ohio State, '88; chief engineer of
Westinghouse Electric and Manufacturing
Co, and a proiific inventor.

American Mathematical Society—Robert
Simpson \Woodward, Washington, D. C.;
Michigan, 't2; president of Carncgie Insti-
tution and an authority on astronomy,
geography and mathematical physics. Ar-
thur Gordon Webster, Worcester, Mass.;
Harvard, '85; professor of physics of Clark
University and an authority on sound, its
production and measurement.

American Society of Civil Engineers—
Andrew Murray Hunt, New York City;
Naval Academy, '79; consulting engineer;
experienced in the development of hydro-
electric, steam and gas plants. Alfred Cra-
ven, New York City; Naval Academy, '67;
chief engineer of Public Service Commis-
sion and formerly division engineer in
charge of construction work on Croton
Aqueduct and reservoirs.

American _Aeronautical  Society—Mat-
thew Bacon Sellers, Baltimnore, Md.; Law-
rence Scientific Sehool; director of Tech-
nical Board of the Aeronautical Sociely of
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America, and first to determine dynamic

wind pressure on arched surfaces by means
of “wind funnel.” Hudson Maxim, Brook-
Iyn, N. Y.; ordnance and explosive expert
and maker of first smokeless powder adopt-
ed by the United States Government.

The Inventors’ Guild—Peter Cooper
Hewitt, New York City; inventor of elec-
tric lamp appliances to enable direct cur-
rent apparatus to be used with alternating
current circuits, and devices for telephones
and aircraft. Thomas Robbins, Stamford,
Conn.; Princeton; president of Robbins
Conveying Belt Co. and inventor of many
devices for conveying coal and ore.

American Society of Automobile Engi-
neers—Andrew L. Riker, Detroit; vice-
president of the Locomobile Co.; electrical
and mechanical engineer and inventor of
many automobile devices. Howard E. Cof-
fin, Detroit; Michigan, "9G; vice-president
of the Hudson Motor Car Co. and active in
the development of internal combustion
engines.

American Institute of Mining Engineers
—\Villiam Laurence Saunders, New York
City; Pennsylvania, ’76; chairman board
of directors of the Ingersoll-Rand Co. and
inventor of many devices for subaqueous
and rock drilling. Benjamin Bowditch
Thayer, New York City; Harvard, ’'85;
president of the Anaconda Copper Mining
Co. and an authority on explosives.

American Electro Chemical Society—]Jo-
seph William Richards, South Bethlehem,
Pa.; Lehigh, '86; professor of electro chem-
istry, Lehigh University, and author of
numerous works on eleciro metallurgy.
Lawrence Addicks, Chrome, N. J.; Massa-
chusetts Institute of Technology, '89; con-
sulting engineer for Phelps, Dodge & Co.
and an authority on the metallurgy of cop-
per.

American Society of Mechanical Engi-
neers—\Villiam Leroy Emumet, Schenectady,
N. Y.; Naval Academy, '81; engineer with
the General Electric Co ; designed and di-
rected the development of the Curtis tur-
bine; first serious promoter of electric pro-
pulsion for ships. Spencer Miller, South
Orange, N. J.; Worcester Polytechnic, '79:
inventor of ship coaling apparatus and the
breeches buoy device used in rescues from
shipwrecks.

(Continued on puge 364.)
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Some New X-Ray Apparatus

been recently developed and per-
fected whereby the efficiency of this
electrical aid to surgery and medical men
has been vastly increased. A number of

SEVERAL new X-ray apparatus have

these up-to-date X-ray apparatus will be
described in this article.

One great dificulty in the generation of
high voltage currents by an induction coil

hiuwpreved Iype of Mercury Jet
lhutcrrupter.

Flg. 1.

or transformer for X-ray requirements lies
in the device which produces tlie current
interruptions when operated on direct cur-
rent. Various types of interrupters have
been built for this purpose, but none of
them have proved very efficient. One of

inating gas for a quenching dielectric is
depicted in Fig. 1. This particular inter-
rupter consists of a small rotary pump,
which throws a stream of metallic mer-
cury against contact segments. The arc
which is formed upon the break at the
contacts is quench-

erating tube itself, which becomes ex-
tremely hot when operated for periods of
several minutes or even seconds; this is
mainly due to the rapid ionic bombardment
acting on the Amode electrode. Various
shapes and sizes of Anodes and tubes were

ed by the gas,
which is sent
through the cham-
ber. A condenser,
of suitable capac-
ity, is shunted
across the inter-
rupter terminals.
The number of
breaks per second
can be regulated
by varying the
speed of the motor
and also by the
adjustment exist-
ent between the
rotary and station-
ary segment.

A highly efficient
heavy current
chemical trans-
former (really an
electrolytic  recti-
fier) is portrayed
at Fig, 2. This con-
stitutes an ordi-
nary rectifier of
this class, employ-
ing extra large
iron and aluminum
plates immersed in
an electrolyte of
sodium phosphate

Fig. 3.

Water Cooling Apparatus for Large X-Ray Tubes.

1

(or bicarbonate of -
soda may be used). These chemical trans-
formers can be satisfactorily emplgyed
in places where direct current i$ required,
when A. C. is supplied from power com-
panies’ mains.

These large rectifiers

are inserted in the

Fig. 8.

Serial Timer Wita ticavy Curreut Switchh for X«Ray Work.

primary circuit of large
(3-5 kw.) X-ray trans-
formers to clip off half
the cycle waves of the
alternating current and
thus produce in the
sccondary circuil a uni-
directional or direct
current of high poten-
tial. In other words.
the negative pulses of
current in the primary
circuit are clipped off
by the rectifier and
pulses of positive cur-
rent only are allowed
to pass through the
transformer. This does
not give a true uni-
directional or D. C. in
the secondary, but by
interposing high po-
tential rectifier tubes
in the secondary circuit
before the current
reaches the X-ray tube
the much-desired high
tension direct tube
current is approxi-
mately developed. In
the large machines
pure direct current at
100,000 volts is pro-
duced by a revolving
commutator of spacial

the latest interrupters of the improved
mercury jet type and which employs illum-

design.
met_with in the con-
of X-rays is the gen-

_ Another problem
tinuous production

www.americanradiohistorv.com

made ‘to help eliminate this defect, but
none of them have proven very beneficial,
until the water-cooled Anode tube was de-
vised. This is illustrated in Fig. 8, to-
gether with its water circulating appar-
atus. This consists of an electrically-

driven pump built into a large waler tank,
to which two rubber tubes are connected
from the tube, one for feeding in the
water and the other for discharging it

Etectro-Static Type of X=Ray
Penetrometer.

Fig. 5.

In this way the Anode is constantly ¢ooled
by the circulating liquid. This scheme has
showed remarkable results in allowing the
tube to be manipulated for several minutes,
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at full load. which often means 15 to 25
kilowatts.

A\ recewt very neat instrument hias heen
tlc:.lgncd whereby the
penetration of the X-

skiagraphie pictures which have been taken
with different X-ray tubes. [ig. t shows
the bare foot of a woman. Noate the won-

closing the
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circnit through the transformer

\t the expiration of the predetermined

lengthh of time the first circut breaks, the

rays through silver 1s
taken. It is well known
that these rays do not
penetrate this metal ap-
preciably and  cotse-
guently a “meter” for
measuring the penctru-
tion of X-rays has been
invented, It is shown
in Fig, 4, and is called
techmeally a “Pettetro-
meter,”  This  instru-
ment  consists  of  a
standardized  tapered
picece of silver,
mounted on a lever
which is movable in
front of a fluorescent
screen by means of a
rack and pinien oper-
ated by a small knob
in front of the instru-
ment. A\ smali gradu-
ated aluminum scale is
provided so as to show
exactly the penctration
of the particular N-ray
meuasured, The distance
between the tube to be
tested and the Penetro-
meter, at which read-
mgs are taken, is
immaterial, as the ._l(li-
ance at a given dis-
tance has an even
influence througl the
silver and aluminum:
however, as a rule 192
mphcs from the wall
of the tube allows the
quickest re adings,  \n-
other mstrument  for
measuring the penetrat-
g power of the rays
is ‘lt‘l)lthd m Fig. A,
but this 1s (rm(]uawd 1n
different units and s
operated by a single
wire, connected to the
cathode terminal of the
high lension machine.
This is a different in- =i

Sig. o

OS¢ 4
Note

Below:

oot of a Woman,
tographs Enable the Physician to Diay
Cuase Quickly
That the Structure of the Bone

Proper Is Observable in
Skiagraph,

o el

Shiagraph ot
Such X:Ray

Left
Pho

and  Correctly.

This Excellent

Fig. 3.

The Upper Shiagraph
Yiew of a Man's Foot With Shoe On.

nﬁl "‘ﬂr—lﬂ .—‘*::awﬁ.-

Depicts a Sidewise Z=Ray
Observe Particu

larly the Shoe and Flesh Qutline; Also the Steel) Brace

in the Scole, as \Vell as the Nuails.
and Cord
Takew ive 93
From the

The Metal Eyelets
Tips Show Up Plainly.  This Picture Was
Becond, the Pool Being Placed v baghie s
X=Ray Tube.

strument than the one
previously described, as
the former depends upon the secondary
voltage produced by the transformer.  In-
asmuch as the penetrating power of the
tube depends upon the voltage, this instru-

Chemical

Rectifier Capable of
Handling

Several Kilowatts.

ment will show exactly the penetration of
any particular X-ray tube.

We present  two exceptionally  gond

clearness of the bones and the
filrous struchure of same; while g, 7
portrays N-ray photo of the right foot of
a man, with shoe on, as will be readily per-
ceived. Note the appearance of the skin
of the foot in comparison with the leather
of the shoe. Vso observe the 11a1|.~. the

derful

arch, lace tips and ecvelets. This picture
was taken with a % second exposure;
distance between tube and plate was 1

inches, while the tulie was carrying 40 mil
liamperes of high potential direct curren:.
The latter skiagraph was taken by Harry
F. Ernest, the expert radiographer of the
l\m Scherer Co.

The illustration at Fig. & is of a new
X-Ray serial timer, wiieh will he found
very usciul to the ‘medical profession en-
gaged in making numerous skiagraphs. The
timineg of such X-Ray plutos 15 very im-
portant. The dial indicator of this new
instrument may he placed on any exposure
time from 1760 of a second to 1t seconds.

The Repeating Serial Timer is made up
of an actuating mechanisim which permits
a pair of contacts to close an electric cir-
cuit through a magnet, and remain closed
for a predetermined length of time, this
being accomplished by the magnet pulling
a pair of large contact suriaces together,
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maznctism collapses and the large comtacts

Comparison Style of X-Ray

Fig. 4.

Penetrometer.

are separated by a strong spiral spring
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READING ELECTRIC METERS
WITH A CAMERA.

The truth-telling camera ‘has found an-
other and highly practical field of useful-
ness. Electric meters, gas and water
meters will in future be photographed in-
stead of read and and in place of
figures furmished by sometimes
very fallible inspectors a film
record will supply authentic con-
firmation of the charge. This
method of reading will also be
much quicker and, with all possi-
bility of error removed, a great
saving in the time of inspectors
and clerks as well as of consum-
ers over disputed accounts will
be effected.

A camera for the purpose has
just been invented by the East-
man Kodak Co., and is known as
the “Factograph.,” This novel
camera is oblong in shape, meas-
uring 4% x 5% x 12% inches—is
made from selected mahogany, 1s
equipped with a high grade an-
astigmat lens working at f{.6.3
and a simple automatic shutter
permitting exposurcs varying
from 1/5 to % a sccond—within
the judgment of the operator.

The camera is made in two
compartments—the forward comn-
partment being an electrically
lighted chamber with an open-
img that {its over the meter
dial.  The recading is made by
simply placing this opening
against the meter and press-
ing downward on the exposure
lever,

This one action automatically
turns on  the light. wopens and
closes the shutter and turns off
the light. The shutter with each
exposure locks automatically and
remains locked until film for the
next exposure has been wound into place,
when it again ilies automatically back to
the “set™ position.

Sample of Film Record as Taken by New
Electric Meter Camera.

This prevents the possibility of a double
exposure—likewise there can be no blanks,
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for the film cannot be wound off until the
exposure is made. Winding reel and shut-
ter are automatically unlocked. This elim-
inates the possibility of error from for-
getting to turn the key or from turning the
key before the exposure is made. The light

How the New Electrically Lighted Meter-Reading Camera is Used,

is furnished from two four-cell dry bat-
teries stored on either side of the camera
and supplying current to four 3.8 volt
Tungsten miniature lamps.

The exposure is recorded upon special,
sensitized paper; a special film or paper is
supplied in the familar cartridge form and
is daylight loading—each cartridge carry-
g 15 exposures.

Storage space for two extra rolls is pro-
vided in the dark chamber of the camera in
addition to the roll in position, permitting
995 readings to bhe carried within the body
of the camera. A small drawer is pro-
vided in front which carries six extra
lamps.

Py pressing a small button which is lo-
cated just below the exposure lever the
lights may he turned on and the camera
converted into a “flasher” for locating
meters or finding one's way through dark
cellars.

Special developer, furnished for the pur-
pose, makes it possible to develop the film
in 45 seconds. It is then ready for the
reading by the bill clerk. No printing is
necessary. The spools of film are opposed
1o a tiny mirror reeted up like a movie film.
the clerk copying the records as they are
mirrored. ldentification of each meter 18
made possible hy attaching the name and
number to the meter. These are photo-
graphed with the meter reading.

In residence sections, through absence of
the household, inspectors are frequently un-
able to gain access to the meters on the
first call. For such contingencies cards are
provided with the word “out” printed upon
them. This card is photographed in place
of the meter record and the information
appears on the film in its proper order.
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MISHAPS ATTEND USE OF WIRE-
LESS ON AEROPLANES.

It has already been noted in many official
and unofficial despatches that wireless
telegraphy is frequently used both by the
Royal Flying Corps and the Royal Naval
Air Service. Most people are
used to Seeing wireless apparatus,
which, whether used on board
ship or on land, includes a scries
of long wires strung between
masts or attached to a long pole
in the ground.

These generally take the form
of a single long wire on aero-
planes, which, when not in use, is
wound up on a reel like the reel
of a fishing rod, inside the ma-
chine. When it is intended to op-
erate the apparatus the aerial is
let out, the initial impetus being
given to it by a lead weight like
a plumb bob attached to the end.

Several hundred feet of this
wire are let out, and it assumes a
most curious shape in the air, be-
cause the weight of the plumb bob
and of the lower portion of the
wire naturally endeavors to hang
down straight, whereas the resist-
ance of the air through which the
aerial is dragged always tries to
pull it out horizontally behind the
machine, with the result that the
wire assumes a curve stretching
out some distance behind the ma-
chine itself, says the editor of
The Aeroplane, London,

When several hundred feet of
wire are out, the air resistance
actually amounts to quite a con-
siderable strain on the reel, and
consequently on the machine 1tself,
thiough it is generally attached so
that it does not interfere to any
considerable degree with the fore
and aft or lateral control of the
machine. If, however, the engine stops
suddenly, and the pilot has to make a
forced descent, his operations are occasion-
ally complicated by the resistance of the
wire, which then is apt to act something
like a brake on the machine’s gliding path
downward, untess it can be wound up fairly
quickly. .

In one case an officer who was experi-
menting with wircless as a passenger on a
machine so fitted was quite badly knocked
about owing to the necessity for winding
in the wire. He was quite an experienced
flver, and had made a study of the best
way to behave in case of an accident. In
several such cases he had come out unhurt
by the simple process of tucking his feet
up onto the seat and rolling himself up as
nearly into the shape of a ball as possible,
so that when the machine turned head over
heels he went over with it and his feet
were not trapped by the front part of the
machine breaking back on top of them,

In this particular instance he was so full
of his duty that he went on winding away
at the reel till the machine actually struck
the ground. He had been obliged to steady
himself with one foot against the floor of
the front of the machine and wind up the
reel on the left-hand side of the machine
with his right hand. Consequently when
the machine struck he pitched with all his
weight onto his foot and was flung forward
with his right arm against the front of the
bodywork, the resulting damage being a
broken leg and a broken arm. He has since
concluded that under similar circumstances
it is wiser to let the wire alone when he 15
near the ground and hope that it will catch
in a tree or a hedge and break.
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MASSIVE ELECTRIC GENERATOR
HOLDS AUTOMOBILE.

The illustration shown Ticrewitn depicts
an extra large electric dynamo built for
one of the great automobile factories in
Detroit. The massive size of this dynamo
can be judged by the picture, which illus-
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trates one of this concern’s automohiles
resting nicely on a scaffold in the center
of the stationary field frame of the gen-
erator. This 1s one of several similar gen-
erators which will supply the current for
the cutire plant turning out these motor
cars,

T —

Huge Elcctric Generator Accommodates Automobile Within Its Field Frame.

MIND-READING DOG IS A PUZZLE
TO SCIENTISTS.
ECLARFED by Western scientists to
be one of the most reinarkable dogs
on record, Hector, a little French
poodle, owned by C. J. Tryon, a mining en-
gineer, of Arizona, has opened the eyes of
students of psychology to new possibilities
of the animal mind. Only two years of age,
this dog has been trained not only to add,
subtract, multiply and divide, but also to
read the mind of his master. this being
done, as explained by Professor C. L. Ed-
wards, head of nature study work in Los
Angeles schools, by the joint powerful con-
centration of both dog and man.

Numerous demonstrations have satisfied
skeptical ones that there is no trick con-
nected with the evidence of the dog’s men-
tal development, and investigators have
come away with the conviction that, prop-
erly trained, the dog is a wonderful think-
ing and reasoning animal.

It was through reading an article by
Maetterlinck, on the scientific mental train-
ing of horses in Germany, that Mr. Tryon
conceived the idea of experimenting with
the poodle he purchased in Los Angeles.
He began by teaching the animal ordinary
balancing tricks, and then finding 'Hector
not only attentive and obedient, but a rc-
markably apt scholar, began to devote his
time to the dog’s mental training. It re-
quired patient drilling, but the results
astounded him, for in a short time Hector
was not only able to grasp the meaning of

more than one hundred words and to ohey
their command with the proper action, but
he showed evidence of being able to carry
more than one idea or thought in his mind
at the same time. “Hece-
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and tried to catch the word. At “Count
two!” lie would have to strike the bell
twice, and these commands would be re-
peated unuil he mastered them.

Then came the combinations, “two plus
two.” It required patient, laborivus effort
on the part of his teacher, hut gradually
the httle poodle learned to tap the answer
for any plus combination that did not ex-
ceed twenty-five in total. \Vhenever he
crred on any particular combination ‘he
was corrected immediately, and made to
tap the right answer several times in suc-
cession, after separate commaiuls, before
any further progress was attempted. Hec-
tor simply learned that the command
“"Count two plus seven!” meant nine taps
of the bell, just as he had learned that
“sit up” and “roll over” meant a certain
act on his part.

Mr. Tryon explained some of his meth-
ods and the success he has met with as
follows :

“To start with,” he said, “Hector has
perhaps no more wonderful brain than a
great many other dogs, but he has had the
advantage of scientific training. From ob-
servations and experiments [ had long
hecome convinced that dogs could think
and reason, and [ was determined to prove
it. Finding Hector, like most poodles, very
atteniive and ready to concentrate s
whole thought on every word spoken, I put
forth every energy in his mental develop-
ment. It became a hobby of mine, and I
thoroughly enjoyed what would perhaps
tax the patience of the average man.

“Physiological experiments prove that
the principal parts of a dog’s brain are
relatively located and have the same func-
tion as the human brain. Like humans,
different dogs have certain well defined
talents which can be developed to a re-
markable extent by continued training,
providing, of course, that the dog has real
hrain capacity. Some humans cannot
learn anytling, and some dogs are the same
way—naturally without brain capacity.”

Recently Mr. Tryon has discovered that
his French poodle has a remarkable fae-
ulty for reading his thoughts. Not being
a student of mental telepathy, Mr. Tryon
is at a loss to explain it, but on many oc-
casions he has concentrated lus thoughts
on a certain number and, hxing his gaze
on Hector, has silently commanded him to

tor, roll over!” Mr. Try-
on would command, and
Hector would proceed to
do so. Then his master
would order him to “rolt
over, sit up, shake your
paws and bark.” and
after a little drilling the
dog would perform all
acts in their proper se-
quence. Once learned,
an act, mental or physi-
cal, was never forgottei.

The dog’s mathemat-
ical ability came merely
as a matter of learning
to distinguish and to ap-
ply on command the
words “one” “two)”
“three,”” and so forth,
just as he had learned to
distinguish hetween ‘‘sit
up” and *roll over.” or
between “pull it over”
and “push it over.” At
the command “Count
one!” Hector would he

“Hector,” the Dog That Taps an Electric Bell Intelligently, 1t |s Said.

shown to tap a bell with
his paw, once. At first the word *“one”
meant nothing, but after being stopped on
the first ring of the bell he soon took note
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“count” that number. And Hector has in-
variably approached his tapping bell and
counted the number correctly.
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November, 1915

High Frequency Currents and Apparata

~ VER since 1891, on which memorable
E date Nikola Tesla, the wizard of
high frequency electrical phienomena,
delivered his famous lecture before the
American [nstitute of Electrical Lngineers
covering his discoveries and experiments in

Diagrams For Oudin and Tesla Coil

Fig. 1.
Hook -Ups.

tnis wonderful field of science, the greutest
scientists of the whole world have been
busily eccupied in developing and perfect-
g apparatus of this nature fer various
purposes, including invaluable electro-thera-
peutical applications. wireless telegraphy.
cte. Possibly the electro-medical profession
has benefited more by the discoveries in
this little known field of elcctrical science
thim any other branch of workers.

In this article will be outlined & few of
the more interesting arrangements and
tvpes of apparatus which can he employed
for the production of ultra-high frequency.
high potential electric currents, and which,
s 15 generally knoawn, can be talen through
the hody withont feehing any appreciable
pain. 1t is these high frequency currents,
which oscillate at anywhere from HHLO00 ap
1o 1000800 or more times a second, which
are utilized in the wmany clectrical stape
acts touring the country and which prob-
ablv most readers have seen at some time
o~ other. The apparatus described in this
article produces high frequencey currents of
th's character, and many pleasing. starthing
experiments can be made therewith, sinnlar
tu those shown by the stage lecturers and
wllege professors.

\t Fig. 1 there are outlined at A, B and
C the principal hook-ups and layouts of
apparatus necessary for the praduction of
these ultra-high frequency currents. A\t
i, TA s depicted the regular Tesla coil
cireuits  with a step-up  transformer, T,
spark gan S, glass or other high tension

Magner coll )
N S /ﬁb_ YT
it 7
i 15 &
, e 3
novi AC. or
0. 6 2
S

Fig. 2

Collins=Sanchez High Frequency
erating Circuit.

Fig. 2. Gen=

condensers C. preferably of the adjustable
tvpe. and TC the air-core Testa trans-
former. At I the primary ot this Tesla
cotl is mdicated, while at S is shown the

sccondary winding. The high frequency
current discharges take place between the
clectrodes at HF. To properly tune the
closed oscillating cirenit SCP the condenser
C should be made adjustable as aforemen-
tioned. and also the primary inductance P
should be variable by means of a clip X.
This permits the capacity and the induct-
ance of this circuit to be altered until
maximum results are obtained in the Tesla
coil sccondary.

In some cases resort is had to a com-
pound Tesla circuit as depicted in FFig. 1D,
lere the usual step-up transformer excites
the circuit SCPX. The secondary S of
Tesla coil TC' then charges or excites the
sccond closed oscillatory circuit S'C'P', the
final high frequency discharge takig place
from the secondary S' of the No. 2 Tesla
coil.

Where a discharge of great intensity is
desired the usual hook-up for a high fre-
quency outfit is indicated at Fig. 1C. Here
the swme symbols refer to similar parts as
just explained, and for this Oudin cotl ar-
rangement one end of the secondary S is
joined to the primary coil P; the other
end of the scecondary coil is connected to a
hrass or copper ball B, This scheme is

former P. The vibrator X carries extra
lieavy silver contacts and the iron armature
of the vibrator spring is attracted by the
magnet coil as perceived. Thus this vi-
hrator performs two functions, viz., it
serves to interrupt its own {(magnetic coil)
circuit as supplied with current from 110-
volt direct current or alternating current,
and also it serves as a spark gap for the
high frequency oscillating crcuit CXP.
These ligh frequency currents thus pro-
duced are transformed hy induction into
the sccondary circuit of the Qudin coil S.
This type of apparatus gives a very power-
ful and steady uni-polar discharge, and the
currcent thus generated is much in use now-
adays for ultra-vielet ray treatment, ex-
citation of N-ray tubes, etc.

A great many experimenters possess a
high voltage wireless transformer rated at
14 kw. or more and giving anywhere from
12,000 to 15,0 volts at the secondary ter-
minals. For those possessing such a trans-
former, and also for those whe may be
interested in huilding a fair-size high fre-
quency outfit and whe can easily purchase
a suitable transformer of the size afore-
mentioned, the following data is suggested.
The Tesla coil here described will produce

7

AT

Hood dowe/ clomp
bars
Secondary Primary

Fig. 3. A Well Designed Tesla Coil, Suitable
d'fferent from those shiown at A and DB,
Iig. 1. in that the secondary is placed at
the end of the primary and not inside of
~same, as 15 the case in the regular Tesla
coil arrangement.

While on the subject of high frequency
schemes and circuits for same. it will un-
douhtedly he of interest to cover ane of the
latest plans for this kind of work. or the
Collins-Sanchez high frequency generating
circuit. as outlined in Fig. 2. This consti-
lutes the idea now urlized in a large
majority of the extra compact style high
frequency sets supplied for physicians’ re-
quirements. etc. To begin with, a small-
size and very well-insulated Qudin coil
consisting of primary and secondary P and
S is made use of. The sccondary. as un-
derstood from diagram at Fig. 1C, con-
nects to a metal ball or other electrode as
ohserved. and its other free terminal is
joined to the primary P. High frequency
currents are caunsed to be generated and to
oscillate around the circuit CXP. which
comprises a m'ca or other fairly high volt-
age condenser C. a vibrating spark gap X
and the primary coil of the Oudin trans-
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for Use on %=-Kw, High Potential Transformer.

12 1o 15-imch high frequency sparks from
the secondary when excited by a trans-
former of the tvpe just menuoned.

Desides the tran~former in question. there
will also be required a suitable glass plate
condenser or the equivalent made up of
Levden jars, and also a spark gap,
wiich shall preferably he of the rotary
type s0 as to he well cooled. A quenched
spark gap proves very efficient for this
class of work.

Fig. & shows the appearance of the Tesla
coil desien here proposed. The hase of
same may be made of some well-dricd
wood. and th's had best be boiled in paraf-
fine wax so as to exclude all dampness.
Upon this base are placed glass supporting
rods for the secondary and primary coils,
and this wilt he found to give the very
hest efficiency where such high frequency,
high potential currents are to he produced.

The primary coil s composed of four to
six turns of ahout No. 1 B. & S. copper,
hrass or aluminum wire {stranded hest).
and these convolutions of lheavy wire are
wound to a diameter of abhout 12¥% inches,
spacing the turns about 1% inches apart.
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The primary turns are held in shape by
fonr wax impregnated wooden clamps, as
perecived.  Also a clip is provided for one
lead of the primary so that the number
of turns in cirenit, and consequently  the
inductance, may he varied in tuning up the
sct,

The secondary coil may be compaosed of
a cardboard cvlinder 24 inches long by 5
inches in diameter. This is provided with
two binding posts at thie end of same, as
shown, and the winding comprises one
even layer of No. 26 enameled or silk-cov-
eredd magnet wire, each turn heing spaced
from its neighbor the thickness of the wire
itself to improve the insulagion,  This can
he done easily in a serew-cutting lathe.

This coil should le hooked up as per
diagram., Fig. 1.\, Regarding the glass
plate condenser suitable for this 'e-Kw.
size high frequeney coil, and considering
that the exc¢'ting transiormer s rated at
12,000 volts (sccondary), with a frequency
of 60 cycles, then 06 microfarads con-
denser capacity is required,  Jf  \%-ineh
common glass is usced in nuking this con-
denser about 5338 square inches of such
glass is required. This is coated on hoth
sides  with tin-foil; 1'% inches wmargin
should be allowed around cevery tin-foil
leaf on the glass plates. 1f the {0l can he
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to the coudenser frame as in diagram, 1, ¢,
to opposite end of the metal strips, so that
the high frequency indnetance will he hal-
anced, no matter how many condenser
plates are i use. The number of plates in
use can be varied by simply sliding them
out of the rack, or also by removing one
or more of the spring contiwet shous.

Regarding the detinls of rotary spark gap
suitable Tor this outfit. twey are illustrated
at Fig, a0 Ay small motor operating on
battery or 110-volt current is to he util zed
m driving the rotary spark dise B The
dise 18 made up in the regnlar fashion as
employed for wircless aets, hut the plan
here advoecated 15 a very goad one, especial-
from the air-cooling po ot of view.

This design calls far a Ya-inch zinc or
other metal dise about 6 inches in d ameter,
and 12 spark plugs are cut into the dise
as detail sketeh B portrays, These spark
ing clectrodes are cut on three sides and
then the Ing is hent up. A of these Tngs
when finished should e filed off ¢ turneu
off ju a lathe, so as to be perfectly trn
This operation, however. had hest e post-
poned wntil the disc is finnly serewed or
r'veted to a central hard rnbber msulating
hub, as drawing shows, The spark disc is
held securely to the motor shaft cither by
means of a regular hub or by means of
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made 24x20° inches on cach plate, then 11
such plates will he necessary for this outfit.

At Fig. 4 are shown a number of details
which can be followed more or less ex-
actly in making up a suitable condenser
rack to hold these glass plates. This rack
may be made nup of wax impregnated
wooden pieces, and inside of same there
are placed two hard rubber strips in either
side of the frame, which strips are slotted
as perceived, so that the glass plates may
rest edgewise in these slots, thereby rechie-
g current leakage to a minimum. By
fooking at the ton view of the condenser
frame it is seen that two metal strips rmn
along the top hard rubber strips and a
series of hinding posts are mounted on
these metal pieces. From each hindng post
there runs down hetween the zlass plates a
hrass wire C'll'erll" a sprmg contact shoe.
detail of which is shown in sketch at Fig.
4, Tt is thus perceived how each alternate
foil-leaf on the glass plates receives a posi-
tive and negative charge. The terminal
lead wires T1 and T2 should be hooked up

Details of Rotary Spark Gap for }4=Kw. High Freguency Coil.

hexagon nuts threaded onto the shaft. In
front of the revolving spark wheel are
mounted two stationary electrodes, and de-
tail sketchh A shows how the ends of these
are filed down so as to correspond with
the thickness of the rotating disc elec-

trodes. It is well to force a few cooling
vanes (washers) tightly on the ends of the

stationary clectrodes as indicated. \ mar-
ble base is hest emploved for mounting the
motor und stationary clectrodes with their
upright standards.  There are thus two
spark gaps in series in tlus design. 1t is
well to have a rheostat in series with the
spark gap motor, so that the speed of same
may be adjusted, and also the-spark fre-
frequency, in tuning up the complete high
frequency sets.

When all of these parts have heen prop-
crly made up or assembled and the dia-
gram followed as per Ifig. 1, there should
be very little trouble expericnced in pro-
ducing a heavy high frequency spark 1 foot
long or more. depending upm the adjust-
ments of the circuit. The spark gap, con-
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denser and primary coil ¢lip X should e
adjnsted one after the other or alternately
until the maximmm resonance is obtained
in the circuit as manifested by the produc

//aro’rubber
[ Grooves

Srde
' bross strp
: [ Jbrass .~
/ wire Jolder
g j |

.Spf/'ﬂy bross confoct

Fig. 4 @

Constructional Details of
Glass Plate Condenser.

T Top

Vigr. 4. 12,000-V 0lT
tion of the largest spark in the secondary
Lll’Ll]Il

There is appended to this article a short
bihliography of the mare tmpaortant articles
which have appeared in The Llectrical ix-
perimenter on high frequency currents. and
also a number of the best books available
on the sulrect.

For those vitally interested in this suh-
ject it will be well to purchase one or more
of the hooks mentioned. A few experi-
ments of gencral interest are cited below.

An experiment not very well known, al-
though dating from the time of Tesla’s
first lecture on high frequency currents. is
that which demonstrates how a motor may
he operated on one wire. and in some cases
without anv wires connected to it. Upon
this and other experiments employing very
powerful currents Tesla has taken out a
number of patents ou the wwireless trans-
misston of encryy throngh space.

At Fig. 6 s depicted Tesla’s scheme for
a one-wire motor. One terminal of a
small-size high frequency Tesla coil is
hooked up te a coil of wire wound on an
iron core and in front of which is placed a
delicately mounted metal dise, which can
rotate upon its axis as perceived. The
other end of the magnet coil is connected
to a metal plate suspended in the air and
which picks up energy out of the ether.
presumably. When the Tesla coil is ex-
cited in the usual wayv the high frequency

Plote suspended

fig.6 @

Fig, 6. Tesla's “One-Wire" Motor That Works
on a High Freyuency Current.
current passes through the magnet cnil,

magnetizing the iron core. and the rotat ng
disc starts to move. Thus we have a single
(Continued on pagre 36L)
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Stepping Stones for Junior Engineers |

UR young boys and young men who
are mechanically and electrically
inclined have to-day wonderful

facilities opened up to them in order to

regards the initial cost of same, it is hard
to conceive' of anything more eminently
practical and instructive. It is true that,
while most boys can gain considerable educa-

tion by reading
the numerous
books available

on subjects In

L F [
L X A :
BTN - G e, 23
R Ve P O GV g ’_::M—(.A\

which they may
be interested. it
is also equally
true that to
gain a thorough
and practical
knowledge the
actual work
must he done
in some form
or other by the
student him-
self..

These “‘step-
ping stones for
junior engi-
neers,” as they
may be called,
are equally well
adapted for
training the
mind of youth-
ful embryo
electrical, me-
—| chanical and
civil engineers.
At any rate, if
the young stu-
dent does not
intend to fol-
low up anv of
these profes-
sions, he will

Fig. 1. Model Transatlantic Radio Station Constructed From Tey Girders.

train their minds on elementary engineer-
ing matters. There are. for instance, books
on most every conceivable subject in the

gain a practical
knowledge o f
how building framework, towers and other
miscellaneous mechanical parts are to be
fastened and laid out in order to insure

! [
four miniature steel masts may be con-
structed from these metal girders, and in
this way a very good wireless aerial can-
be made up in replica, as perceived. Such
an aerial as this would also be of good use
for wireless demonstration sets utilizing
the well-known coherer receptor, and par-
ticularly when these sets are used in lec-
ture rooms and theaters avhere a small
aerial 4 to 5 feet high or even less will
suffice. The aerial may be made of copper
wires No. I8 or No. 20 gauge, and a couple
of insulators may he placed in the support-
ing towers as sketch shows. It is also pos-
sible to very easily buikl a miniature radio
station builkling to he placed at the foot of
the masts, as seen in sketch.

For the junior enzineer there is probably
nothing more interesting than the wonder-
ful steam and electr . shovels such as were
used in excavating the Panama Canal. and
as used throughout the country for railroad
work in clearing away hills and embank-
ments. Fig. 2 shows how one of these
may be made up very nicely from these
miniature steel beams. The shovel may be
made to operate by an electric motor, and
also a dry cell can be placed on the truck
framework. If it is desired, a speed-con-
trolling rheostat may alsc be mounted on
the truck. To make this more complete it
is well to place the whole machine on a
lengthi of track as shown in sketch., With
a little skill and care this device will prove
of unending interest to the boy mechanic-
ally inclined, and it will scoop up a heap
of dirt in short order. The forward heam
carrving the scoop proper is mounted so
as to rotate, and thus each scoopful of dirt
can be lifted and swung away from the truck
before emptying, or it can be dumped
into an empty freight car placed alongside
of the shovel. thus following out railroad
construction in some detail. Preferably an
electric train should be used for hauling

engineering and allied
branches of science,
electric toys and
other apparatus which
can be purchased
cheaply, cte; but
there probably never
has been a more dis-
tinctly practical and
self-cducating «evice
brought out for the
purpose aforemen-
tioned than that in-
volving the use of
miniature steel stamp-
ings made in the

form of girders,
beams and other
necessary ~ accessory
parts.

The illustrations
herewith will give

some idea of what
can be done by young
Loys, even 10 years
of age, with these
miniature steel beams
and accessories,
There are several

large companies sup-
plying excellent out-
fits of this type, with
which it is possible
to lay out and bhuild
sky-scrapers, wireless

towers, railroad steam
shovels, Ferris
wheels, etc., in com-

the greatest rigidity and strength, which

Fig. 2. A Realistic Steam-Shovel Composed of a Battery Motor, Some Miniature Girders, a Battery and Speed CO""?“"-

the dirt away, and in this way quite an

plete replica. While the present steel pieces
making up these miniature construction out-
fits are quite light and alsc low in price as

elaborate engineering project can be carried

knowledge all of us should have indeed. 1
out very nicely by one or more boys.

QOur illustration at Fig. 1 shows how
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At Fig. 8 is depicted details of con-
struction for an elevator in a building, and
this is moved up and down in a very
natural mamner by means of an electric

THE ELECTRICAL EXPERIMENTER

moving  clectrons
al the center
luminous  and

mass  under  pressure,
under tremendous pressure
of gravity mnst hecome
throw off heat.

This theory would account

for the sun as a lLuninous
= body, as a source of heat, as a
ko, powerful magnet, and also for
= the electrical disturbances scen
near the sun during a period
of sun spots; and if possible
under these conditions for the
sun proper to have a hlack-
AR cned crust on its surface.
a7 B\ holes torn through these lumi-
& i 3% . nous electrons by gases would
4 ¥ & L account for the sun spots and
the fiery streamers that are
hurled thousands of miles out
\ ~ = into space. If we wish lo
- £ [ carry this theary further, it is
% Pl el possible that these samc little
- 3 2 - luminous elecirons  will  ac-
% 3 . comnt_for the rings of Saturn.
% D - the Nor_lhern_ Lights and our
E g,:.“\ .‘__,,, Equatorial Light.
g il E NEW FORMULA IN CAL-
S AT T B ATERE - b uLA -
211 1 e BlY Ly e RENTS.
g B - I'robably the most accurate
o i Nl = method of determining the
5; i = value of the strength of an
NEE: Bl ~ electrical current in ahsolute
STT . measure is by means of the
R P T it b e T O Rayleigh current balance, in
iy ] which the current to he meas-
5 S - ured is passed in series
b Ly through two parallel circular
iEl (9 E:; coils of unequal radii. one of
i 5 é which is suspended from the
- il 5 heam of a balance. The dis-
£ o R > tance between the planes of
ot the coil is varied until the
2l ?,l force of attraction between the
i ;,: two coils is a maximun, and
f’j g the value of the force is ob-
4 EJ tained by adding weights to
B the other arm of the balance
al i until its equilibrium is restored.
& Since the maximum force oh-
i - - 2 & tainable depends on ‘the ratio
K P B = oo _i; Aot 4 of the radii of the coils alone,

Fig. 32 Making a Sky=Scraper With Electric Elevator Out of

Miniature Steel Beams.

motor, together with a theostat, switch and
battery, as observed. There is practically
no limit to the number of different designs
such as these which can be worked out in
an excellent manner by making use of a
small steam engine or electric motor and a
quantity of these miniature stee! beams and
the variety of odd parts, such as gears,
pulleys, etc., supplied with them.

HOW SUN SPOTS
MAY BE CAUSED.

BY PROFESSOR G. W, COOPER.

As we gradually descend into a mine,
toward the center of the earth, the temper-
ature rises so rapidly that many scientists
believe that the center of the earth is a
molten mass, caused by pressure or gravi-
tation. When we realize that the sun, 93.-
(00,000 miles away, attracts the earth with
sufficient force to hurl mitlions of tons of
water on our coast line, and that gravita-
tion decreases as the square of the distance
increases we can partially realize the tre-
mendouns attraction at the center of gravity
of the sun, The center of gravity, like the
magnetic poles of the earth, 1s not station-
ary bhut is continually shifting. If electric
fluid is compased of electrons, and is uni-
versal, the electrons at the center of grav-
ity must be under a heavy pressure, and
if the center of the earth becomes a molten

and not on their individual
dimensions, it is only neces-
sary to determine further the
ratio of the radii of the cotls, and this may
he done with great accuracy by electrical
means.

The constant of the instrumeunt—that is,
the maximum force per unit current for
the coils in question—has been obtained in
the past by interpolation between values of
the force, calculated for various assumed
distances of the coils, in the neighborhood
of the eritical value for which the force
is a maximum, TFor although the genecral
formulas of Maxwell and Nagaoka give
the value of the force for any two given

coils, at any assumed distance, with great
accuracy, no formula has been heretofore
published for calculating at what distance
the force becomes a maximum. To supply
this lack there is derived in a paper just
published by the Bureau of Standards, en-
titled “The Calculation of the Maximum
[Force Retween Two Parallel, Coaxial, Cir-
cular Coils,” a formula which gives the
critical distance as a function of the ratio
of the radii. The latter part of the papet
is devoted to the development of methods
for facilitating the calculations. The for-
mulas are illustrated by numerical exam-
ples and tables, and the new formulas are
shown to give results in agrecment with
those derived by more indirect and labori-
ous method of interpolation.
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AUTOMATICALLY CONTROLLED
ELECTRIC OVEN FOR TEST-
ING SHRAPNEL.

Among the many varying applications of
clectricity constantly being brought before
the public, and one of the most interesting
at this time, in view of the contlict now
raging among the leading nations of Eu-
rope, is an auntomatic tnermostatic cen-

trolled cleetric oven.

This oven is for nse in onc of the Gov-
ermnent arsenals in Pennsylvania for the
testing of shrapnel shells. [un the testing
of these shells it is necessary that a tem-
perature of 120 degrees Fahrenheit be
maintained continnously for 21 hours. This
control of temperature is obtained by
means of a compact type of thermostat
wiich makes and hreaks the heating circuit.
One contact point is carried by the expan-
sion member of the device and the other
is adjustable by means of a thumbscrew
which extends outside the case. A\ con-
denser across the coutact points holds the
arcmg down to practically nothing.

The oven is fitted with a mercurial ther-
mometer for indicating the temperature, Ft
is also ftted with a pilot lamp, connected
in parallel with the heating element, to
indicate when the current is on and off,
On a continnous test for 24 hours the tem-
perature of the oven did not vary more
than one degree. This temperature reading
is shown on the recording thermometer
just above the oven in the accompanying
itlustration. :

The oven is of especially rugged con-
struction and is designed to withstand hard
usage. The heating clement is of the fa-
miliar type as used in electric ranges, and
is rated at 200 watts.

Electric Oven With Automatic Heat Control for
Shrapnel Testing by U. S, Government.

Electric ovens have been found to Le
superior to any other method on account of
the perfect heat distribution. They can be
used for a nnmber of purposes, such as
enameling, baking cores, drying, etc,
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ILLUMINATED STEAL: CURTAIN
GIVES WONDERFUL EFFECT AT
AT NIGHT.

The illustration herewith shown portrays
the remarkable effect produced at uight by
a brightly  illuminated steam  curtain, as
crected under the supervision of a corps
of Harvard University students, the work

THE ELECTRICAL EXPERIMENTER

the patient sits and also an electrical res-
yiratary deviee is provided while the nurse

1{1 the lntln!‘(_ s seen operating this par-
ticular machine. This is used as an aid in

the painless extraction of teeth.  All drill-
ing, cleaning and grinding of the tecth is
periormed by an celectrically driven drill
fitted with o flexible shaft enabling the

November, 1915

be operated at a pawer cost that is prac-
umlly negligible, ranging from two eents
10 ve cents an honr .m(l depending upon
the size of hammer used. The equipment
invesunent is small, only the first ecost of
the tool having to be considered.

To usc one of these hammers it is only
necessary 1o conticet the (ool to the nearest
lighting outlet or wires.

having been in charge
of Theodore C. Birown,
of Harvard.

This installation was
employed in a wonder-
ful outdoor show en-
titled *The Pageanm of
lexington.” This
steam curtam SL‘l'\'C(l
the smme purposc as a
regular theater curtain

when the different
scenes  and  1ableanx
were heing assembled.
The entire  entertain-

ment was planned on
such a large scale that
the only way the cur-
tain = eficet could  he
produced, it scemed,
was by the emplovinent

of a sieam curtamn as
the photogeraph  here-
with  illustrates m a

Mighty “Steam” Curtain Duminated at Night.

It Served for a Regular Theater Curtain.

The low first cost of

the cquipment, com-
bined with the ease of
operation, makes its
use advantageous and
practicable. not enly
where pneumatie tools
have lheretofore Dheen
used, but on a large
elass of work whose

magnitude did not
make it cconomical to
install an air outfit.

A man with an elec-
tric hammer may Db
expecicd to do about
as much work as six
men working by hand.
This is easily explained
by the fact that a man
with a hammer sirike
from Hit 10 80 blows a
minute, while the elec-

vivid manver,

[he  illomination  for the lexington
pageant was planned Ly the engineers of
the Edison Lamyp Works of the General
Electric Ca,, wt Harrison, N. J., and it, in
s entirety, imolved the use of dozens of
very powerful scurchlights, hesides u lurge
number of powerful tungsten Loup lanks
and other sources of electric illumination
unknown in their magnitude o the regular
theater stage.

ELECTRICITY AND THE 20TH
X CENTURY DENTIST,
Llectrical apparmus  is  being  wtihzed
more and more every day to aid our sur-
geons and particul: u]\ l]t’lll']l sureeons. In
the photagraph herewith is depeted an np-

dentist to hold the drill ut any angle de-

sired.  Special forms of miniature “search-
lights” help the operator to examine any
remote part ot the mouth and to work

with eise and surety,

EXPLOITATION OF
FINLAND'S WATERFALLS,
The Petrograd Joint Stock Company for
Transmission of \Water Power has made
application 10.the Governor oi. Vyborg fer
permission to exploit the water power from
the watwerfalls of Rouhialusky. 1t is pro-
posed 1o build a dam reaching from one
bunk to the other, with five passages of 46
feet in widith for the water currents, of a
depth . f 5% feet, According to the caleu-
lations of the Finland

Hydrographic Bureay,

the flow of water is
42,nr cubic feet per
secomnd, and can be di-
rected through four
passages.  The praject

tric tools strike from
1,100 to 4,000,

These electric hammers have long since
passed the experimental stage and are being
used successiully by companies installing
switchboarids, pncwmatic  tube  systems,
piping, raiiings, sprinkler systems, fire es-
capes, hre doors, ete. One large eontractor
tells of the great saving through the usc
of these 1ools in taking out the mortar be-
tween bricks for repoimting., another of
using- them in- breaking up old engine-hed
foundations and sidewalks,  Pamt mills
use them for dres ing mll stones, ice plants
and central statjons for clupping scale off
condenser tubes. lIn faet. wherever a rupid

Improved Eleetric Hammer,

Old Manuoal Sledge Method.

provides for the erec-
tion of nine aggregates
of turhines of 10,000

Electricity Aids the 2th Century Dentist.

horsepower cach.
Water power is the
most efficient ayvailable.

to-late electrically equipped dental operat-
ing room i1 a well-known hospital located
in Boston, Mass. All articles in this
nper.l[ing room arc furnished in the most
sanitary way even to the chairs which are
finished in porcelain and enamel
Electrical foot control rheostats are con-
venient'y placed about the ehair in which

EFFICIENT ELECTRIC HAMMER.

One of the special applications of elec-
tricity comes in the use of electric ham-
mers. replacing the man with the sledge or
hammer aud star drill and the air com-
pressor with its piping and hose.

The line of hammers that is made by one
of the leading electrical manufacturers ean
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New Electnc Hammer Method.

succession of blows makes for saving, these
electric hammers are being used success-
fully. They operate on the reciprocating
electromagnetic system and provide a much-
desired implement for this class of work-
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How to Build a Dictaphone

A HIE desk telephone outlined below is
F a lirst-class instrument, very novel

and new, hesides heing of easy and
simple construction.  Lurthermore, the use
of this instrument is ditfferent from  the

By Homer Vanderbilt

and i O. K. Nl the heles in the cup with
small carbon balls (not grains) about the
size of the head of a pin, procurable from
eleetrical supply houses.  The diaphragm
is now replaced and scecurely fastened and

This rings tae party at the other

Lutton.
end of the ling; and with both parties situ
ated at about 6 feet from the telephones,
conversation can he casily, distinetly and
audibly conducted.

This new method  climinates  the

ordinary telephone, in that the receiver
and transmitter arc not brought into
comact wi.h the party using them.
One may communicate with another
party by merely placing the apparatus
at a suitable distince on the desk and
tatk in the usual way without holding
the reeeiver to the ear.

The case may he constructed, as
shown in Fig 1, from some hard woorl,

/a' \\, 3 2—: e !
Franswiter Recerer I D’ece/ve

s =)

such as oak, walnut or mahogany; the
base of which is hollowed out, so that
the ringing key and contacts may he
placed nside. 1t should then he ghied

tiresome holding of the receiver and.
above all, holding of the mouth near
the unsanitary and (sometimes) germ-
carrying tragsmitter.

\s the current used is quite heave.
a larwe wire must be used to connect
the two stations togerher. 1For stations
20 feet apart No. 18 B & S, wire will
do. lor a distance of 3 feet use No.
1t wire: for a distance of 10 fect use
No. 1F wire: for a distance of 200 fect
use Nao. 12 wire,

or screwed together, using tlat head
hrass screws for the purpose, which

will mmake a very neat job. The frant
wooden piece is made as depicted in
Ifg. 3, and into the 1wo holes are
placed the transmtter and receiver.
The transmitter is of the *Dictaphenc”
type, as illirstrated at Jie. 4. The case
is built from an old watch case re-
ceiver, with the vsual parts removed.

The cap is placed i a lathe and the

R

f
94 digtrom fig 5

@tor o At

A "KID CHASER” FOR
WAGON TAIL-BOARDS.
Faor truck drivers and others wha
are often annoyed by children stealing
vides  on tail-boards, the following
schieme will he found ethicacious in th.
prevention of this dangerous nuisance,
A that is required 1s a small spark
coil giving i-inch or greater spark,
together with hatterics and centrolling

hele made larger with a horing tool, un-
til it measures 1% inches in diameter.
This inereases the area of the diaphragm:
thereby also increa~ing the sensitivity of the
transmitter. The carbon cup, C, is made up
from a eircular carhon rod 1% inches in
diameter and %% mnch long, Five holes are
drilled with a XNo. ! drill on one face of
the carbon, as Lig. 5 shows. ‘These holes
must be exactly drilled. The two faces of
the carbon rod, C, must he exactly parallel
with each other, as the operation of the
transmitter is entirely hased upon ‘this
point. In order to do this it is advisable

Hovble confod? push

Fig.6

®

Fig. 6. Conaections of Dictaphoae Set.

1o have it turned in a lathe. The bottom
hole for fastening it is now drilled with
a No. 14 drill, and then some melted seal-
ing wax is poured into it. While still soft
an 8-32 brass screw is inserted and the
wax is then allowed to conl. This finished,
it is placed in the receiver case anl a car-
hon diaphragm plaeed over it, with a sheet
of tin-foil pressing on the diaphragm in
order to make contact. Test the eireuit to sce
that the cup does not touch the diaphragm

Details of Dictaphone Desk Set.

the tin-foil is connected (o a hinding post,
as depicted in lYg, 1. The transmitter is
now !ested by eonnecting a telephone re-
eeiver in series with a hattery.

After completion and test of the trans-
mitter it should be placed back of one of
the lLioles in the front wond picce and se-
curely fastened by ineans of a brass strip,

as l'ig. 2 illustrates. The hole is then
covered neatly withh some coarse mesh

screen.

The receiver is of the watch case pattern
and also of the lnw resistance type, A TH-
olun recciver is obtained and the permanent
and electro-magnet removed. The coil is
rewound with 120 feet of No, 26 enameled
wire and then replaced in the case without
the permanent magnet. The connections of
the coil are made in the same manner as
the previous winding, After this has heen
done it is placed behind the second hole in
the cabinet front and fastened in the same

way as the transmitter. A screen 15 put
over it, as illustrated in Fig. 1
The ringing key, or “double con‘act”

push button, which is located in the lower
box, can he mare in any form aml no fur-
ther description is nece-sary. A hurzer
for calling is placed on the inside back of
the case, as indicated in Fig. 2, and also

2-point switch for the circuit is mounnted
on the front. as seen.

Fig. 6 outlines the connections for two
sets of apparatus. Several of these outfits
can he successfully used in circuit if de-
siredd, Three to four dry cells are usuallv
sufficient for each station on 50 to 75 foot
cirenits.

Now, with the above apparatus eom-
pleted, elose the switeh and prees the push
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switch, which may be mounted on the
hack of (or under) the seat of the
wagon.  Two high-tension wires are car-
ried along the frame of the wagon, as |
and 2 indicate in sketch. One wire is
joined 1o the hinge of the tail-hoard or
simply direct to a metal ~tvip 1. A second
metal strip is placed across same at 3, and

(T w"f T “ )
(it J ”l |\\Batreryil i
it :”'I,Spark Cor/R [ ¢

Ul g
aples )
TTﬂtnl,}l 2 i =
{1 7
UL}J : Hinges /7
- . o . "
.;; } 3 i I I AR
gézr . rgfrj;aé i
H 1 i3]

spark Coil to Keep Childrea Offi Wagoa Tail-
Boards,

this is joined to the high-teusion cable
through the supporting chain, as sketch in
dicates.

Now, when the youthful joy rider mounts
the tail-hoard the driver can throw in the
switch and the pleasure trip is abruptly
terminated,  Contributed by T. W. B
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Construction of an Inductive Tuner

Coupling Adjustment.

The back and side views of this unique
conitrol are shown in Fig. 0. On the same
shaft with the handle is fastened a square
brass tube. Inside this 1s a square rod. To
prevent its Interfering with the secondary
taps it is bent out. The upper end, which
i» flat, has a round tube going through it
raiallel to the shaft of the handle. When
the instrument is assembled a rod held

A AP ()

Fig. 3. Details of Binding Posts.

tightly by the screw eves on the end of the
'secondary turns in the tube {sce Fig. 3).
As the handle is turned the square rod
slides in or out of the tube, Lecause the
rod at the top must travel m a straight
line, while the guides inside the primary
keep the secondary from turning. Oil all
the moving parts; there is no current car-
ried in this adjustment.
Binding Posts.

Referring to Tig. 7, these binding posts
are composed of four parts: a screw, a
hard rubber bushiug, a nut and a thumb-
nut. The bushings must it tightly in the

By Milton B. Sleeper
Part 1II—(Conclusion)

Coil Center Pieces.
Fig. R gives the size of these pieces. In
turning them up, hore the 2-inch hole in
the center first; then turn them on a

cle is just 1.34 inches in radius 9/32
inclt will go in the circle just 30 times. The
holes for wood screws are countersunk
just enough to make the screw heads flush.

wooden face plate which has a -
little mandrel to fit tightly in
she hole. 1f the hole is not ex-
actly in the center of the i
pieces the secondary will not

e
ik

be concentric with the primary. at

Take (A) frst. After shel-
lacking and rubbing it down
fasten it in the left-hand end
of the primary tube with
strong glue. To it properly in
the box the end of the tube
must Dbe at right angles with
its axis.

Before fitting (B) each sec-
ondary tap must be fitted with
saft rubber tubing to insulate
and protect it from rubbing.
When this is done pull all the
taps out at the left-hand end
of the coil and bind them to-
gether with string % inch
from the coil. Leave two or
three inches of the binding
string on the taps. In (D),
between the shit and the center, |

o r8-32 —

5

Fiig. 10

make a small hole, just large
enough to pull the loose ends
of the binding string through it. Now bend
the taps where thev are bound and pull
the ends out of the right end of the tube.

Fig. 10.

e,

rig. 8

Fiyz, 8.
Yoles in the case; a little shellac will make
themm stick. The connections on the inside
should he neatly soldered to the under side
of the screw hcad. Then the nut is
screwed tightly on the bushing. Qutside

End Discs of Secondary Coil.

When (B) is glued in plate fasten the
binding cord through the little hole, so that
the taps will be held firmly to the wooden
end. This is to prevent their breaking off
trom bending back and forth as the second-
ary is moved. The taps

Ti&

should come at the top of
the coil. At the bottom of

—

| (BB) fasten a little Drass
piece X that will slide be-
tween the gunides inside the

b S n Py R

= primary. Put in the piece
&1 (C). Divide the taps into
> three or four bundles to go

o through the hole in the end

piece. That is all there is
to do with the coils at
< present.

Cabinet Front.

“ig. 9 gives the dimen-
sions for the front. Great
care must be used in laying
out the holes for switch
points. Always make a dent

— ; .'.
b— 2] "

F7g.9

Corter simk

with a center punch first,
.‘)I_herwvse the drill point
will run over the rubber.

@

Fig. 9. Switch Lay-Out for Inductive Coupler.

connections are clamped by the knurled
thumbscrews. This makes a neat and leak-
proof binding post.

They should be laid out
with a pair of sharp-pointed
dividers. First make a cir-
cle 1.34 inches in «diameter. Then, by ex-
perimenting, the exact distance can be
found to separate the holes. If the cir-
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Arrangement of Secondary Coupling Lever and Knob.

In laving out the scale for the coupling
handle, score the hard rubber with the
dividers. Then with a very fine brush fill
in the scratches with white paint. This
makes the scale stand out clearly.

Connecting the Taps.

When the swi‘ches are all fastened to
the front it is time to counect the taps.
By all means use lugs for this. The right
size can be obtained from Clapp-Eastham.
As each one must be soldered to the wire,
it is advisable to get some very soft solder
which can be melted by the heat of a
match. There are several kinds on the
market. Start at the left of the coil with
the compensator taps, otherwise you will
get into trouble. Cut off the taps a little
longer than is necessary to reach from the
coil to the switch. Do not take any chances
on fnding, when you put the coils in the
case, that the taps are too short. Slip a
piece of rubber tubing % of an inch
shorter than the tap over the wires. Then
solder on the lugs. It is best to try this
on a separate piece of wire, for some diffi-
culties may De encountered. When the
compensator connections are made (see
(2) Fig. 4) do the same to the other taps.

Ifa clla, i

fizl!

Heok=-Up for Coupler.

Fig. 11.

Starting with the tap from the seventh
turn, fasten it to the top switch point on
the large circle. Go around in order until
the last one is connected to the thirteenth
point. Test the coil with a buzzer and
battery to see that the winding is all right.
Do not touch the secondary taps until the
coils are fastened in the case.
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Fastening the Coils.

Now, when the case is put together, ex-
cept the top {look at Figs, 2 and 3) to sec
where to fasten the slide tube.
the primary, sccondary and small end piece
(D, Fig. 8) on the tube, with the coils in
the center. Do not fasten the front on
yet. Spread cold glue thinly on the_pri-
mary end piece and the piece (D). Press
them against the ends of the case, csti-
mating the distances shown on the draw-
ings. Quickly, before the glue can set, put
two or three screws in the front—just
enough to hold it in position. Take the
rod which is to go through the screw eyes
X on the end of the secondary and put it
through the tube of the coupling adjust-

First put .

THE ELECTRICAL EXPERIMENTER

ment (see Fig. 3). If the tube and screw
eyes do not line up perfectly turn the pri-
mary or piece (D) until they are in align-
ment, otherwise the guide will bind against
the wooden strips in the primary. Read
these directions carefully before attempt-
ing to put the coils in; if you do not know
just what to do beforehand you will make
bad work of it. The secondary taps may
now be joined. Move the secondary alil
the way inside the primary. Then run the
taps under the long staple provided for
their support, and up to the switch points.
These, too, must be soldered. Do not for-
get, however, that the left-hand end goes
to one of the binding posts on the right
side of the case. 1f the taps hecome mixed
test them with a battery and buzzer. By
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comparing the sounds of the buzzer the
order of the taps can be determined. The
copper strip from the spring of the sec-
ondary switch goes to the other binding
post. The strip from the spring of the
primary switch and a strip soldered to the
contact of the compensator go to the bind-
ing posts at the left of the case. The com-
pensator connection must be supported so
that it will not interfere with the move-
ment of the contact.

Fig. 11 shows the connections in the
receiving circuit.

(Note—The publishers shall be pleased
to furnish the names of the manufacturers
supplying Nos. 13, 11, 17, 60 on receipt of
two-cent stamp tn, cover postage—Enp.)

. Name.
TFront of case
Back of case
‘Top of case
Bottom of €a5¢ ,v..vevvinenaicannss
Ends of case ...c..... .
Screws for case
Screws for front ,.......
Rubber feet for case ....
Binding-post screws
10. Binding-post nuts ..
11. Rinding Eost thumb-screw

Pmadmae e &

12. Rubber ushmg for bmdmg-post

13, Primary core®. .. el

14, Seccondary coTe T s v . . SAdEA. o
15. Wooden piece fOr primary....cooviveiavennnnn.
16. Wooden piece for secondary....... feeearaaies
17. Wooden piece for secondary...... 0000A0000000
18. Tube for secondary to slide on................
19. Wooden piece to suppeort tube. ... haalii ..
20, Guides to keep secondary from turning........
21, Piece to slide in the guides..

29, Screw for allOVe «..icvscsionsarssasonenanenen
23. Screw-.eyes for coupling adj. ..

24. Secondary switch handle....................
25. - o centre piece ..

26, - *  contact .....

27. i - contact screw

28, - **  contact plate .

29. b “ SPRINE svvveivvainns -
30, Prlmary s\ntch handle,..... 00000000000000000 0
21. COMACE ..ivceevnnnonnn

32. o ** contact screw .,

33. * ® contact plate. .. .el il iiiinenns
34, Compensator handle .......... e ehaeaien
85, Compensator rod .......oiiiiiiiiinoiarionns
36. Hard rubber tube for rod. ... oo v ernrvnnr...
37. Brass centre tube for No. 30. ., .cvieiieievenns
88. Spring for above ... ..iciiiii it iiii i
39. Compensaltor CONtactsS «ocevnnerineuoaieveuennn
40. Compensator CONtact NULS.....c.vveeuoveeeconsn
41, Compensator switch points..

42. Hard rubber piece for ahove..

43. Screw for hard rubber piece.

44. Stopping pins for No. 42......... ... ...
4£5. Switch points for pnmary and secondary.......
46. Screws for switeh nnmts ......................
47. Lugs for switch points.®. .. ... ..............
48. Handle for coupling adjustment................
49. Pointer for handle .....c.oo i,

50. Centre piece

54. Square rod for centre plece............

55. Round tube for couiulmg adjustment. . “r
56. Round rod for coupling adjustment............
67. Nut for coupling adjustment .................
58. Primary wire ... oo iii i e
50, Secondary Wir€ ....ceiieiicneciniiianatonanans
60. Rubber tubing.*. ... ... . ...t

61. Strip for CONNECtiONS. . .. .. .ouv e v innenneranna
Support for secondary taps. .. ...l iaaas

I Means. see end of article.

Washer for centre piece.......................
52, Washer for centre piece spring................
Square tube for centre piece..................

LIST OF PARTS.

Pieces. Material. Remarks.
1 Hard rubber, Polish.
1 Mahogany. Shellac and poelish.
1 ]\\Fb:}hogany. ghcll;ac and polish.
1 hite pine. hellac,
2 ]\Tahog!:ny. Shellac and polish,
12 Brass, Round head.
12 ]I?ﬂbsbs Flat head.
4 ubber.
4 Iirass. Round head.
4 Rrass. s" dlamctcr.. 06 6D 060B000 o 1'olish with emery,
4 Brass. Y 3 Iong, 347 (iameter.......... Polish, Knurl edges.
..... 41 ](!:miil ruhrlller. 1“%’ Iong.ﬂ%” dc}am‘eter. . et e Polish.
ardhoard. 314” x 3§37 i. d., 4" 0. d..... coo
1 Cardboard. 3'/"’ % 37~ 0. d., 3%” 0 d.....
...... 1 White pine. " thick x 3}} diameter, 0 Shellac.
...... 1 White pine. 15~ thick x 314"~ diameter. . Shellac,
...... 1 White pine, 77 thick x 374”7 diameter. . Shellac.
reee 1 Brass. Gli.'" long x 4” x o. d., 3" i d
...... 1 wlﬁlte pine. 3‘/’ “"d; x %7 dmmeler. X s sl Shellac.
...... 2 ite pine. 15" x x
1 Brass. %" long x %" thick............
...... 1 Brass, =20 000000 5boo00060000000kbbos Flat head.
2 Brass, '”eye........................
1 Hard rubber. .y'” x 2" diameter.. et Tolish. Knurl edgze.
1 Brass. ” X 14" diametet.. . oo ‘e Tolish.
1 Rrass, f‘ x & x No. 30 B. S....... Three thicknesses.
1 Brass. [ x Bl T. s~ el 4 st § i Round head.
1 Rrass. o x;}%" dmrnr:ter... eree e Polish.
1 tass. 1”7 x M7 x Yoo e
...... 1 Hard rubber. 34" x 2 Jdiameter.. ... .. . Polish.
1 Brass. 1% x " x No. 30 B S....... Three thicknesses.
1 1I_!h—ass. :IA x 2456 40 000060080000 50000 I}$c311.1nd head,
1 rass. o B T olish.
...... 1 Hard ruhber. v % 347 diAmeter. vuuunnernns Polish.
...... 1 Drass. 27 x 1" T s n o naa s cas Polish. Slip in hole of No. 36.
- 1 Hard rubler. 1{‘-” x ¥U" e d o x "L d.. Fit tightly in hole of No. 37.
...... 1 Brass. 137 < 3" diameter............ Polish.
...... 1 Brass, 1x74 X Vg thick. .. .vuein... i
...... 1 Brass X " x No.30 B.S......... Three thicknesses
2 Rrass. 1 thick x 6-32 T...... VU o bt
4 Brass. {‘p” % B-32 T..cuercgogeconobod Round head screws,
1 Hard rubber. 147 x 1147 diameter. Polish.
1 Rrass. 34" x 256 T........ Round head.
...... 2 Rrass. 547 x oy” (l_iarneter .
...... 40 Rrass, 14" x 14” diameter.............. Polish. Tlole %" deep, 2-56 T.
...... 40 Brass. 77 %X 256 T. ... onses teokione s Round head.
...... 40 Copyper. Smallest size, 5%” hole. ... ......
...... 1 Yard rubber. 14" diameter x 3§”............. Polish. Knurl edges.
...... 1 Tirass. 13" x {y” diameter. ............. Dolish.
...... 1 Rrass. 11" x 34" diameter.... o Dolish.
...... 1 %rass. " \;ﬁ" o, d. X “Bridooooo.. Potish.
...... 1 rass. 26l B R U o e o o, B
...... 1 Rrass. 2147 x 4" s q o.d., &"”sq i d Polish.
1 Brass. Bent. 1’;" ................ Polish.
1 Brass. AR S N d x K id Tolish.
...... 1 grass. 3" x l/ﬁs dm¥eter. Sod T Polish.
...... 1 rass. 14% x 8-88 T...........
...... - Copper. NG PEVIRE s oo e s o e Touhle silk
...... (S:o})perbb i‘:’o. 2?:1 RSV . Double silk.
P oft rubber. i P R T
...... ar Copper. 24"x%”x (ST S
...... 1 Brass. Bent. 1/4” diameter ...........

HINTS TO THE AMATEUR.

It is indeed surprising what a wealth of
electrical material for the experimenter
may be found around telephone exchanges,
local electric shops and garages. Material
such as porcelain parts, magnets, wire,
slightly used dry hatteries and many others,
which will delight the experimenter with a
somewhat flattene.d pocketbook, may often
be ohtained for the asking.

In one instance a wireless amateur re-
ccived a complete head set and enough wire
for an aecrial in this way, while I have used
with success for six months, on my l-inch
spark-coil set, dry hatteries which were dis.
carded from an automobile, A No. 8 B.
& 'S. covered line wire, ‘which had bheen

thrown away at a power house. was utilized
for making a dandy helix. The insulation
was removed by hammering on it, causing
it to separate from the wire, or it could be
burned off.

The center binding posts of “Columbia”
dry cells may be used for taps on a loose
coupler, after being cleaned by placing in
a diluted solution of sulphuric acid and
then filing the heads quite fat.

The cup on the center of the “Ever-
ready” type of dryv cells may be used on a
detector for lholding the crystals, while the
wax on the top of dry batteries may be
remelted and cast in paper molds to make
a variety of knobs.

Enough magnet wire for a loose coupler
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may be secured by asking {or a burned-out
“telephone bell” wxthi niagncts, at a local
telep ione office. A friend of mme secured,
gratis, an old automobile ignition spark coil
at a garage, and has used it for sending
message onc-half mile nicely. Contributed
by WM. R. COTTRELL.

GERMANTOWN RADIO ASSOCIA-
TION

The Germantown Radio Association, of
Plnladelphn Pa., would like to receive a
few “sparks” from those interested in
radio work. The club is now located at
5801 Germantown avenue, Germnautown,
Philadelphia, Pa., and meets on the third
Monday of each month.
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HOW TO BUILD AN ELECTRIC
SPEEDOMETER.

A most interesting application of clec-
iricity is represented in an electric speed-
ometer, an instrument used for denoting
the speed of wvehicles or any other moving
object,

This type of speedometer consists essen-
tially of two parts, viz, a direct-current
generator of low amperage, which is driven

Joltmeler or specd mdkatr

Electric Speedometer for Bicycles.

Ly friction or gearing from ithe wheel of 2
vehicle, for instance. and a voltmeter con-
nected directly to the generator.

The dynamo, Fig. 1, may Le an 3 or 10
volt machine. Now make the supporting
parts, which consist of two iron clamps
B I3, attachable to the dynamo frame by
means of bolts C C. The curved part D is
used to fasten the dynamo to the vehicle.
such as a bicycle frame, tightened hy an-
other stove Lolt I5. Any other suitable
micans can he employed in fastening the
dynamo

A small rubber friction wheel is next
made, and it is shown in Fig. 2, no expla-
nation being necessary, as all the required
data is given. It is driven tightly on the
dynamo shaft and is to be placed in con-
tact with the driver wheel

The recording device consists of an ordi-
nary voltmeter, but another scale is substi-
tuted for the original one and calibrated
in speed units, such as *“miles per hour” or
R.P.M.. ete. The method of calibrating the
voltmeter is as follows: Obtain a stand-
ard speedometer and place on the driver
wheel, and at the same time secure the
dvnamo near the same driver and connect
it to the voltmeter. Now start the vehicle
wheel running (on a frame) and observe
the scale on the standard speedometer, and
note the position of the voltmeter needle.
At that point mark a line, and the same
fisure as the standard speedometer is show-
ing. Various points should be thus checked
off in the same manner by running the
vehicle wheel slower or faster.

This deviee can be used as a tachometer
or revolution per minute indicator, the one
point that must be remembered being to use
a standard R.P.M. indicator as a means of
calibrating.
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The voltmeter should be placed in a con-
venient place, so that the operator may cast
his eyes on it very quickly. On a bicycle a
good place is on the handle bars, as shown
m g 3.

This speedometer can also be used on
automobiles, carriages, motorcycles and any
other form of vehicle. It is useful indeed
for testing machinery of all kinds. The
calibration can be performed by calculation,
aided by a common hand speed indicator.
A small telephione magneto serves very well
for this stunt, but then the voltmeter must
be an A. C. instrument. Contributed by

SIDNEY SISSELMAN.

AN ELECTRIC KEY HOLE FINDER.

For those geutlemen who are inclined to
stay out too late in the evening, or rather
morning, and who often experience consid-
erable trouble in locating the keyhole in the
front door of their domicile, the following
wrinkle may be of interest:

I notched out a small hole in the side of
the door frame on my front door aud
placed in it @ miniature battery lamp re-
ceptacle and a small Tungsten flashlight
bulb. A battery may be placed in the cellar
similar to a bell battery, etc., and ordinary
bell wires, preferably fished up inside of the
door frame, or otherwise neatly concealed.
lead from the lamp socket to a circuit
closer placed under the front door mat as
the sketch shows. This circuit closer may
be purchased at any electrical supply store
and can be located under a certain corner
of the mat, etc, so that the home-comer
will possibly sooner or later place his foot
on the proper part of the mat, and thus
flash on the lamp which illuminates the key-
hole.

It is hoped that this novel idea will be
found welcome to many brother “Elks.”
Some nifty stunt. Eh! what?

Contributed by

ALBERT GALLAGHER.

It is generally admitted that the hardest
problem is to find the Fevhole in the “wee
small hours” of the morning. The writer
of this article presumes, evidently, thet the
rapidly oscilluting movement of the feet
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An Etectric Light Finds the Key-Hotle
For You.

very shorily will locate the proper contact
spot on the mat.—Ed.

CHARACTERISTIC FLAME
COLORS OF METALS.
When a gas containing metallic ions is
heated to incandescence it exhibits a color
and a spectrum which are characteristic of
the metal which it contains. Each of the
60 or 70 known mctals has its own flame
color and spectrum. With the alkali and
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alkaline-earth metals. it is only necessary
to heat a salt of the metal i order to ob-
tain the colored flame. With all the others,
however, the metal itself must be volatil-
ized, which can readily be performed by
the clectric arc or spark.

The exhibition of these various flame
colors is an interesting and rather spec-
tacular experimment. For the metals of the
sirst division the apparatus is very simple.
An alcohol lamp, which can be easily made
out of a small bottle, a cork, a metal tube
and a wick, is provided for each metal and
labeled. In the alcohol of this lamp a salt

Gaps & Swilch Mounied on Coil @

Apparatus for Testing Flame Colors of Different

Metals.
of the desired metal is dissolved. The
chloride is the most convenient. hoth be-
cause it 1s the commonest salt and also be-
cause it is soluble in alcohol. The salt must
be chemically pure, for if it is not it is sure
to contain traces of sodium, whose bril-
liant yellow flame quite obscures that of
any other metal.

The presence of traces of sodium in at-
mospheric dust and moisture may be proved
by holding almost any object (an iron nail
for instance) in the colorless Bunsen
dlamme, which will be turned yellow for a
moment. If the salt dissolved in the aico-
hol is chemically pure, however, the flame
of the alcohol lamp, instead of being color-
less, will be vellow, violet, green, orange or
deep crimson, according to the metal used.
In a darkened room this is very striking.
The colored flame, when examined with a
spectroscope, shows the characteristic lines
of the metal.

Tor showing the metals of the second
class a series of small spark gaps are used:
the electrodes of the different gaps being
made of the metals to be examined. The
gaps are put into operation, one at a time,
by mecans of a suitable 1. T. multi-point
switch. The electrodes should be very
close together, almost touching. so that the
“spark-ball” may be formed. \ very bril-
liant flame is produced in this way. It
may be examined with a spectroscope, the
same as the alcohol flame.

Below is a list of the more common
metals and their flame colors:

First Group.

Sedinm, Na ....ce0eeee- vessesnn.. Yellow

Potasium, K ...ovevesceeccceceean. Vielet

Calcium, Ca......00e.- ............Qrange

Barium, Ba ... vvvvirinsnssscecence +Green

Strontivm, Sr.....ceens conenns veess.Crimson

Srconp Group.

Magnesium Mgl ...... 88000 0000 ool Dazziing white

Aluminum, Al

Zine. Zn.....een. w0- - b - R .+ Blue

Copper, Cl..vovrvsseonsercaanonans Green

Tron, Feo.ooniiiaaarnees veven .o .- Reddish )'e'""“’
Contributed hy B. MACKEY,
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The Amateur Radio Station Which Aided Uncle Sam

A Complete Description of the Wireless Station of Mr. Charles E. Apgar—Full Details of
the Audion Amplifier Circuit and the Inductance Coils Are Here Given

INCE the publication of the article
on recording Sayville radio signals
phonographically in the September,

1915, issue of the Licetrical foxperimenter,
so many inquiries have been received by

Fig. 1.
Chas., E.

field, N

Top View
Apgzar Recciving Wire=
less Messapes at His
fully Efficient Expcerimentai
Radio StaJtion Located at West-

By Charles E. Apgar

wiave me a copy of the latest cualogue of
one of the leading experimental wireless
supply houscs.  Careful study of this and
recalling the zig-zag lines and drawings m
the magazine ( Modern Electrics ), to which
recourse wes lllilll(‘,
gave me sufficient in-
sight as to the require-
ments Of amaleur \\'ire‘
less telegraphy to make
a “try-out” about one
month later (Dec. 11,

Depicts Mr.

Waonder=

Lower Photo Shows Mr. Apgar in
the Act of Actually Recording
a Long Distance Radio Messayxe
ot a4 Phonograph Cylinder.

This *“Canned Wireless” Has
l‘:’elped Uncle Sam I1mmeasura
ably.

1M, 1 shall never
foreet with what satis-
faction | made my final
comnection on that
memorahle cvening. In
less than one minute 1
heard Q. 1. X (now
W. L B.) Seagate and
one other station. Con-
trasting this with the
experience of some
amateurs (who. as I
have read, often spend
a moutlr or more fool-
ing around hefore get-
ting a single signal),
to sav 1 was satisfied
is putting it mildly. Of
course, the whole fam-
ilv was called in—even

me from interested amateurs and others
concerning many details of construction,
circuits, etc., that I thought that possihiy
a more complete statement concerning the
station and the work accomplished would
be welcomed by many readers. .\lso since
the station has heen so gencrously referred
to in the daily and technical press since
July 18 1915, a brief history of the station
itself will surely be of interest.

Not many vears ago, less than five, when
looking over a magazine tn a Stationery
store onn Lroadway, New York, 1 noted in
the back scction some zig-zag lines and
drawings  (diagrams of radio circuits).
The magazine was immediately laid aside
with the thought: “What nonsense to
print such crazy stuft which only an expert
can understand,”

About a month later the New York
Herald published a letter signed “*Amateur”
stating that on the previous evening ( Elec-
tion night, November, 1910), he had copied
the Herald’'s wircless Election returns and
knew the results of samec hefore 11 p. m.
of that evening. Comments Ly the cditor
followed, stating that “Amatcur” was a
cashier in one of \Wall Street’s well-
known banking houses; the name and ad-
dress were also given. This wis my first
stopping place when gain reaching the
city.

This cashier soon discovered that 1 didn’t
know a tuning coil from a detector, so he

the cat—whose “meow”
was about as near to a wireless signal as
anything 1 had ever heard.

Having caught the fever and having
some constructional ability, my instru-
ments were home-made, exceptinig the de-
tector stand and silicon (purchased from
the E. [. Co.) and "phones. After install-
ing this set on a suitable operating table
and getting reasonably familiar with tun-
ing operations, even to picking up Cape
Cod (old M. C. C. distant about 250
miles), 1 decided to leok into the matter
of sending siznals. | found a single unit
automobile sparkk coil among some elec-
trical junk, connected this to my acrial
through some wire wound around a box
and having no seuding key, tapped on one
of the binding posts with one of the bat-
tery wires to sce if it would buzz. [t did
Then without knowing why, [ tapped off
the call "B. Q.,” whom [ had heard send-
g to other amateurs. 0.7 lived many
hlocks away, but after a reasonable time
the door lell rang and, much to my sur-
prise, there was 3. Q. in person. Said he
had heard me call him, and though it was
near midnight, came around to sce what |
waunted.  This experience led me to be-
licve that an efficient sending sct would net
bhe difficult to make. I soon hegan con-
structing a 2 K. \W. open-core trans-
former, also a suitable condenser, using
aluminum  sheets and old photographic
plates; an ordinary spark gap at first, but
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later a rotary, capable of hreaking e per
seccond.  Getting rather tired of  hearing
“ttow’s my spark?” Do 1 osound hetter
now 27 1 decidded 10 turn my attention to
improving iy receiving apparatus. o oall
seven  different  quning  cotls and  loose
couplets, each pussessing some special fea
ture, have been made (sce Modern LElec-
trics, January, 1911). Variable rotary
comndensers were next consiructed and, be-
ing dissutisfied with the unstableness of
crystal detectors, | deculed to try out an
audion during Mugust, 1915, Having some
knowledge of the clicets of magnetism on
clectricity m a vacuum, | placed a nmiagnet
near the audirm, when instantly the sig-
nals scemed about ten times louder. Here
wis a discoverv—to me at least. .\ new
130-foot steel mast loomed up, as well as
other extravagant expenditures—all to
come from the proceeds of this discovery
—but a short time spent in the city library
brought me to carth again, 1 still have
my aerial in the trees.

The use of the magnet was continued
for some monihs avith gratifying results.
Many stations, with the use of a small
horn on the receiver, could be read about
M feet fromn the ‘phones.  Iaving been
able so definitely and satisfactorily to pro-
duce loud incoming signals, the matter of
amplification occurred to me. [ tried out
various types of microphone transmitters.
Best results, though far from satisfactory.
were obtained by a certain form of carbon
transmitter, using a low voltage current.
Signals from manv stations, when using
this circuit after some modifications and

D¢ Ml orrneser

-
eleosone or
ompirier n____"___J
.2 ~2mf
Fig. 2. Audion Amplitier Circuits Emploved in
Mr, Apwar’s Radio Station.
ziving careful consideration to sound

resonance, could be plainly heard and read
all over the house.

Naturally the matter of making per-
manent records occurred to me ahout this
time. I bought a second-hand phonograph,
and on Oct. 28, 1913, made my first record
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of wireless; this being “press,” sent out by
the New York Herald station at the Bat-
terv in New York. Following this and
until about October, 1914, many records
were made of N. A. A, N. A, H,, W, C,
G. and other stations. DBy the adoption of
the audion circuit discovered by Mr. 5. H.
Armstrong, the receiving efficiency of my
outfit was enormously increased, as well
as being enabled to bring in many un-
damped wave stations, including W, S. L,
W. G. G, N. A, A, N. B. A, and others.
Interesting phonograph records of several
of these undamped stations have been
made,

The photograph of my station is shown
in Fig. 1, which consists virtnally of a
loose coupler, primary and secondary load-
ing coils and three variable condensers
connecied to an Armstrong circuit as per-
ceived in Fig. 2. The dimensions of my
inductance coils are as follows: Primary
of coupler is 10x5 inches and is wound
with No. 22 S, S,; the secondary is 10x1Y
inches, wound with No. 2¢ S S.; the
secondary loading coil SL is 22x3%; inches
and wound with No. 3y S. S, while the
wing inductance W1 has No. 30 S. S. for
its winding. The capacity of each con-
denser is given in the diagram.

A direct current milli-ampere meter is
connecied in series with the grid circuit as
shown and signals® can actualty be read by
observing the movement of the needle. An
amplifier of my own invention is connected
in place of the regular 'phones and a low
resistance recciver with horn is coupled to
the amplifier. The sanie ’phone can be placed
over the recorder of a phonograph and
therchy messages may be copied on a rec-
ord. Fig. 3 illustrates the phonograph
which has rccorded all the Sayville “sccret
codc” mcssages—note the telephone re-
¢civer on the reprocucer.

My aerial is 600 fcet long, the wires
starting 10 feet apart and ending 18 inches
apart (fan shaped): the average height is
about 50 feet. \With this set I am able to
tune to 1,000 meters without any aerial in-
ductance coils, and if loading coils are
connected in the circuit 1 am alle to re-
ceive stations of over 9.000 meters wave
length.

While the September, 1915, issue of this
magazine has given rather a full account
of the work done at the request of Chief
W. J. Flymn, of the T, S. Government
Secret Service Bureau, prohably the addi-
tion of a few other details will make the
account more complete.

A short time before being asked to do
this work a husiness call was made on
Chief Radio lnspector \W. . Krumm at
New York Cityv, and during a conversation
on amateur plants in general he expressed
a_desire to visit my station. During this
visit, which soon followed, the general efh-
ciency of the station was demonstrated,
also many phonographic records of wire-
less signals were reproduced. Hence
when Chief Flvnn consulted W. P. Krumm
about the checking np of Saywille 1 was
called in on the matter and told ta “get
busy.” The work of making the records
began each night at 11 o’clock and con-
tinued for two or three hours, dependent
on the accumulation of messages at the
Sayville station. The next morning a
translation of the records was made and
a copy of them turned over to Chief Flynn.
which permitted of immediate comparison
with the censored message records received
by other departments of the Government.
Later on all the phonograph records made
were delivered to the Secret Service Bu-
reau at New York City.

“One of our editorial staff has recently wit-
nessed this experiment with the milliampere meter.
Signals were reabable by merely ohserving the
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New Pocket Wireless Set

One of the latest developments in the
wircless field is a small, pocket-size wire-
less instrument which can be used for
transmitting or receiving such messages
over distances of one-quarter to one-half
mile and more. This particular apparatus

metal tube held in the hand to the instru-
ment proper. In some cases the tube has
been placed in the ground and messages
received and transmitted in this way.
When the metal tube is held in the hand,
as shown i the right-hand photograph, it

At Right:
At leit:

as shown in our illustrations has been per-
fected by Dr. tl. Barringer Cox, of New
Bedford, N. Y. The inventor himself is
seen in our illustrations, the one at the
right depicting Dr. Cox in the act of re-
ceiving a wircless message by means of the
apparatus strapped about his waist as per-
ceived, and the antenna consists of a hol-
low tube held in the hand,

The left-hand view discloses how the
apparatus may be worn under the coat, and
it is held in place by a belt, as becomes
evident, The 'phone and head-band can be
hooked in the belt very readily, and it is
suggested by Dr. Cox that this outfit would
undoubtedly prove of great value for the
soldiers in the field. He intends to loan
his invention to the European armies now
at war. Such an outfit as this can be
worked over such distances as aforemen-
tioned and should prove of extreme value
to the men in the trenches or on the open
field for transmitting and receiving orders,
cte, as the enemy would not very easily
take notice of such a well-concealed wire-
less instrument as this, even though the
operator was in sight. The apparatus
comprises an especially sensitive detector.
together with the usual high resistance head
‘phone and a tuning coil with condenser.
A flexible wire joins the watch-case tele-
phone receiver to the tuning coil case, and
another flexible conductor joins the hollow

needle.  One of the greatest feats ever produced
by any amateur is receiving N. A, A, 600 feet from
the 'phones, which is an actual result accomplished
by Mr. Apgar. Ile has received the “time signals”
from Arlington in_ the open street, full of shade
trees and while noises of all kinds were in the vi-
cinity. Of course, if these conditions did not pre-
vail the signals would undoubtedly be heard at a
much greater distance —Epitor.
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I'ioto (C} by Underwood & Underwood.

Dr. Cox Receiving Radio Signals With Pocket Set.
Showing New Pocket Wireless Set Fastened to Belt.

would undoubtedly be' best to make a
ground connection by means of a wire con-
nected up with a metal plate on the bottom
of the shoe.

MARCONI ABSORBS ENGLISH
POULSEN INTERESTS.

A syndicate representing Marconi inter-
ests has acquired the Poulsen-Padna rights,
and in due course the Poulsen system will
become part of the Marconi organization.

According to this report, an important
option in connection with the British Poul-
sen wireless rights lapsed recently, though
{fresh arrangements would quite possibly
have been made. In the meanwhile, how-
ever, the svndicate representing the Mar-
coni interests, recognizing no doubt what
a formidable rival the Poulsen system
would be in the future if it remained inde-
pendent, has stepped in and made an offer
which apparently has been accepted.

For the present, owing to Treasury re-
strictions, tormation of a subsidiary com-
pany and other financial arrangements for
the completion of the deal cannot be put
through, but after the conclusion of peace
it may be looked upon as certain that Poul-
sen will be under the Marconi banner.

The Poulsen system of wireless teleg-
l‘ap‘l('l:y, worked out by Valdemar Poulsen,
of ‘Copenhagen, eight ycars ago, is said to
be a much faster means of communication
than that of Marconi. In 1907 Professor
Poulsen also talked by wireless between
Copenhagen and Berlin, some 250 miles,
and proposed to establish a wireless tele-
phone service to America, via Ireland. The
Poulsen patents in the United States are
controlled by the Federal Telegraph Co,
of San Francisco, Cal.
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A MACHINE THAT CAPTURES
AND HOLDS WIRELESS TALK.
When one contemplates the marvel of

sculptured sound on a graphophonic rec-

ord, and realizes that from the cold vor-
ticity of line there may magically spring
the golden lilt of the greatest song voice
that the world has ever heard, then comes
the conviction that we are living in the
days of white magic.

This is simply by way of introduction of

a greater marvel yet—a marvel of marvels,

so0 to speak. regarding the reproduction of
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of this necessity, and has conceived the
ingenious idea of powdering the steel disc
with a finely divided magnetic substance—
iron reduced by means of hydrogen—in the
hope that this powder would collect along
the magnetized traces left by the soft-iron
stylus.

In these conditions, although at first the
reinforcement appeared scarcely sensible,
it was possible to prove that it existed, in
a very original manner, at the wireless
laboratory of the Eiffel Tower station at
Paris. During the experiment signals from
from Clifden were heard,
but the disc recorded only

sound, It is the application of the Poulsen  Cleethorpe and
4
Yo q P M. - My
IR s

T
- ﬂ -

Wirefess Kec .r/a//br; Amplirier

Poulsen fe/e_am,a/)gﬂge

the fhrst, whicl were the
loudest. But, afterthe
employment of the pow-
dered iron the Clifden
signals were recorded.
Our diagram shows Mr.
Dosne’s plant. Tt includes
i wireless receiver with a
crysial detector; the tele-
phone has becn removed
and replaced by an ampli-
fier. [Finally the Poulsen

System for Recording Wireless Telegraph Signals on Telegraphone.

telegraphone 'to the writing and the record-
ing of wireless messages. And as the
voice is now being sent over considerahle
distances by way of the ether, it has to do.
in its logical extension, with the human
voice.

Contradictory as it may seem. this new
method of writing and recording wireless
communication uses recordless records—
that is, they cannot be seen and read by
any of science's aids to tlie eves. .\ wire
is the only thing an observer may see.

The Poulsen invention, you may prob-
ably know, is a magnetic phonograph which
records sound vibrations, not by actual
needle marking on a plastic disc, but bv
variations of magnetism in a steel disc.
You can note the concentric lines made by
the needle on a familiar musical record,
but the steel wire used by DPoulsen looks
precisely the same after a song or a sen-
tence has been stored up in it.

Imagine a dead piece of metal, with no
visual indication of how it is accomplished,
holding human speech imprisoned in its
cold confines and music and sound vital to
the progress and enlightenment of the
world!

THE VOICE IS STORED IN MOLE-
CULES OF METAL. And here is a
baffling mystery in this storage. Precisely
what the nature of it 15 man shall not
know, we arc told by authority, until the
mystery of magnetism is fully solved.

The wizard responsible for the new and
wonderful discovery is named Dosne, and
Lucien Fournier, m describing his achicve-
ment, naturally speaks first of DPoulsen’s
earliest model. It was then constituted by
a bohbin of steel wire which was made to
turn under a receiving coil. The wire
records speech magnetically and it is re-
produced in a telephone receiver when the
coil that has been influenced passes a sec-
ond time under this recejver.

The device used by Mr., Dosne differs
from this early model by replacing the stecl
wire with a steel disc turning under a
light soft-iron needle forming part of the
electro-magnetic receiver of the apparatus.

This apparatus moves from the edge to
the center of the disc during the inscrip-
tion, so that the record is spiral, like that
on a graphophone disc.

The Poulsen device cannot be used for
recording wireless signals: the coil con-
nected with the needle planned for use as
a telephone record needs modification for
adaptation to the new kind of work ‘re-
quired of it. Mr. Dosne has taken account

telegraphone is connected,
in the place of the loud-
speaking telephone, to the amplifier.

In these conditions it suffices, to record
a message received at au ordinary wire-
less station. to start the steel disc rotating
in order that the fluctuations of the cur-
rent, passing through the combined tele-
phones and miscrophones of the amplifier,
may determine in the coil of the Poulsen
apparatus a variable magnetic field, of
which the little soft-iron needle consti-
tuting the core of the coil forms a part.

The message is read by placing the ear
at one of the telephones of the Poulsen
apparatus, which, after the registration,
behave like simple receivers and repeat the
message.

It should be noted that the speed of
recording a message may be modified for
repetition. In fact, the disc may be made
to turn at a greatly reduced speed if one
is not well trained in sound-reading.: Dhut
in this case the signals lose in intensity.

- On the other hand, if the speed of recep-

tion is greater than that of record, the
signals gain in power.

The same disc may serve indefinitely if
it is not desired to preserve the record.

(A) Antenna. (D) Crystal Detector.
(T) Earth. (K) Fixed Condenser. (KI)
Adjustable Condenser. (R1) Prime Re-
ceiver. (M1) Its Microphone. (R2) Sec-
ondary Receiver. M2) Its Microphone.
(P) Steel Plate. (B) Poulsen Coil. (S)
Soft-steel Needle. (t1-t2) Receiving Tele-
phones.

THE SMALLEST LOOSE COUPLER.

What is probably the smallest loose
coupler ever built and suitable for actually
receiving wireless signals is shown in the
photograph. It is perceived resting on top

Top

Miniature Loose Coupler Resting on
of Large Coupler.

of the large coupler, whicli latter measures
about 2 feet in length. The large coupler
15 fitted with three primary switches, and
same is capable of tuning in wave lengths
up to 9,000 meters when used with a fair-
size aerial. The miniature loose coupler
resting on top of the larger instrument is
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CONCERNING GROUND
ANTENNAE.

It may Dbe interesting for the amateur
radio readers of your magazine to know
what success I am having using a ground
antenna.

I laid two stretches of No. 18 insulated
bell wire directly on the surface of the
ground in my back yard (in Boston), the
length of each stretch being about 25 feet.
The lead-in was taken from the middle,
thus forming the shape of a “T.” The
instruments [ use are a single-slide home-
made tuner, galena detector, 7h-ohm tele-
phone receiver and an L. 1. Co, loading

coil. Witlh this aerial I receive the Boston
Navy Yard and a number of stations
around the harbor. I had some corre-

spondence with an experimental radio sta-
tion here regarding this “ground antenna,”
and they advised me that this type of aerial
has a directional effect; that 1s. if it runs
due unorth and south, stations east and
west cannot be heard. | advised them that
my aerial runs directly sideways to the
Joston Navy Yard and I receive messages
right along from this station. They wrote
and told me that my not encountering di-
rectional effect with this ground antenna
is due to one of two things—either the
wires are so far short of the proper length
that T get forced oscillations, or else there
are local electric wires that neutralize the
actual direction of my wires. [ shall be
pleased to hear from any amateur who
experiments with this type of aerial. Con-

tributed by P. J. LEARY.

NEW ORLEANS RADIO OPERA.
TORS MAKE FINE RECORD.

Complete success greeted the recent ini-
tial attempt of the radio operaiors at the
New Orleans Naval Station to flash a mes-
sage to the Government wireless station at
Darien, C

The test message was sent at 10 o’clock
in the morning, and Chief Operator Mec-
Kean, of the local naval station. had no
difficulty in communicating with the men in
charge of the station on the Canal Zone.
The distance between here and Darien is
approximately 1.600 miles. and the oper-
ator on the Canal Zone stated that the sig-
nals from New Orleans were so strong as
to almost affect the car -druins.

The sending of the long-distance message
to the Panama Canal hy the New Orleans
Naval Station marked an epoch in Govern-
ment radio circles. It means that the final
link in a chain of wireless stations to con-
nect tlie United States and points in the
tropics, as well as our possessions in the
Pacific. has Leen completed.

Two 300-foot steel towers and an excep-
tionally powerful set contribute in making
the New Orleans radio station one of the
hest yet completed. A force of 16 operators
will be required in handling the radio equip-
ment when the station has been brought
up to its full strength, it & said. Most of
the dispatches flashted through the air from
the ships in Mexican and other tropical
waters are expected to be handled directly
through New Orleans.

so small that it will fit in the hand nicely
without projecting beyond the fingers. It
is complete in every way, being fitted with
a primary tuning slider as well as with a
six-point switch on the movable secondary,
accurately wound with comparatively fine
magnet wire. This small coupler has been
used a number of times and operates very
efficiently in bringing in wireless signals.
It is capable of tuning in wave lengths up
to about 200 meters when used with a
small-size antenna.
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HOW WIRELESS WAVES TRAVEL
AROUND THE EARTH’S
CURVATURE.

OST people probably do not stop to
M consider what a great depthr of
carth exists between two modern

long distance radio-telegraphic  siations

THE ELECTRICAL EXPERIMENTER

AMERICAN RADIO LEAGUE
WIRELESS STATION.
By Frank C, Perkins.

The accompanying illustration shows the
cquipment of the American Radio Leaguc
relay wireless station.  This stavon is in
operation at New Rochelle, N. Y The

acrial 1s of the inverted

4060 MiLes

SarviLeE Ly
s oA

COM-EXITYOrOCEan
-

L type, having an aver-
age (two wire)} height of
about 65 feer and a length
of 120 feet.  All the parts
of the aerial are extreme-
Iy well insulated and very
strongly installed to pre-
vent damage by wind and
slect.  Standard phosphor
Lronze wire and com-
mercial insulators are
used

° It may De stated that
the transmitting set con-

NAUEN
e GERMANY

Fig. 1. Illlustrating the Vast Depth
when they are in communication with cach
other as, for instance, is the case between
Sayville, 1.. 1, U. S A and Nauen, Ger-
many, located near Derlin,  The approxi-
matc «distance between these two modern
high powered wireless stations is {400
miles and, as Fig. | shows, the curvature
of earth lving between these two ptations
has a chord height of 38 miles. At either
station the lofty stecl towers supporting
the aerial wires, from which the waves are
Itberated or sent out, only have a height of
from 6 to R0y feet in any case.  This,
of course, 18 a very, very small percentage
of the depth of the eartl’s curvature inter-
vening hetween the two stations, as will be
perceived.

Several theories have been hrought forth
from time to time in the progiess of the
radio art as w the probable method hy
which such long distance wireless tele-
graphic signals are propogated around one-
ffth and even one-quarter or more of the
earth’s circumference Many  scientists
claim that the waves ghde over the surface
of the eartly, as shown m Fig 2 at A A A
This is based on the consideration that
the eartly's surface acts a~ a charged con
ductor and thus serves to zuide the waves.
s0 to speak, in their path between the sta-
tions. Of course, the waves radiate, prac
tically speaking, cqually in all directions
from a given point {(as about an aerial)
in the form of a circle. Only the half
loops are supposed to plide over the sur-
face of the earth, as Fig. 2 indicates, the

ionll’ed upper srrifa of afm‘.)ffiﬁ%"fe;
A 8 ~E \éﬁ
A A "
A T VQ.Q§
Pid 7, MQE_Q"” ‘7’\
Saywlle,l.] Nauven: R
U S A Germany. @

Fig. 2. Diagram Showing How Wircless Waves

Are Propagated Over the Earth's
Surface.

complement half waves of those shown be-
ing, of course, in the carth proper.

It was formerly Delieved in the early
days of wireless telegraphy that the wire-
less signals were propagated hetweeu sta-
tions (which were located sufficiently far
apart so that the mast of one could not be
seen at the second station} by means of
what was termed the “bound” ether. locked
up or permeating the earth itself and also

of Earth
Transatlantic Radio Stations.

sists of a l-kw. transmnit-
ter, with a condenser va-
pacity of oui mfd  (three
standard Navy jars in parallel), The rotary
gap cmployed has 12 moving points and
{wo stationary clectrodes and turns at K064
R.P.AL. This allows the use of the above
small condensers and gives the short wave
necessary for 200-meter work m the pri-
mary circuit, which to-

Between Two

gether with close tumig
through an etlicient oscil-
lation transformer, with
fair looseness »f coupling,
alloys heavy tadiation on
a single peaked wave

Tt 1s held that repeated
tests show a transmiting
range of Detween 350 and
10 miles under any sort
of normal conditions, Un-

all other solid bodies with
which we come in contact
daily,

\ccording to the latest
scientific  theories of all
hodlies, even including cast
iron, steel, cte.. these
really consist in great part
f ctherie electrons: the
relative  percentage  of
sulid partieles 1 same he-
mg extremely small. This
theory was at ane time
strongly advocated hy the famouns English
scientist and investizator, Sir Oliver lLodge.

After much research and experimemal
work, which has progressed sufhciently o
eive some basis upon wlueh to stand, some
of the leading scientists of the day, includ-
ing Dr. |. A Fleming and others, now holil
to the reflected ware theory to account for
long distance radio telegraphy.

This is supposed to take place as follows:
As we know, the atmosphere of the earth,
roughly speaking, extends upward to a
depth of 49 or 5H0 miles. At these high
altitudes the aimospherc hecomes very
highly rarefied and it is suspxcted that a
very strong ionization of the electrons in
these upper strata of the atmosphere takes
place. This electrification of the upper
strata 1z caused by the electro-magnetic ef-
fect of the snn’s rayvs, according to these
theorics

It is helieved that. considering such long
distance radio transmission as 4,000 miles,
the etheric waves. as propagatcd from
a station like Sawville. L. T, strikes upward.
due to the earth’s curvature. The waves
are then reflected from the highly ionized
upper strata of the atmosphere; also it is
thought further that the reflected wave,
such as at B? is the one that is intercented
at the distant receiving station, say at
Nauen, Germany,

= we—
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der very good atmospheric conditions 800
to 1000 miles is not at all difficult with
this set. The transmitter is contained in
a polished wood cabinet, a corner of which
may be seen in the extreme left of the
picture.

There is a special loose coupler used for
waves up to 4,000 meters or a little over.
This loose coupler has a very long sec-
ondary of high inductance value, which
permits tuning without using much capac-
ity across the secondary in that circuit;
practically no capacity is used and this
method has been found to permit of much
longer distance in working, especially with
audions. Also the loading coils used load
both primary and sccondary, and particu-
larly endeavor to balance up the secondary
circuit with the use of very little capacity.
This method is one of the secrets of the
remarkable sensitiveness of this set.

It 1s of interest to note that No. 24 wire
is used for both primary and secondary
of the loose coupler. A two-step amplifier
of the Audion type is used in connection
with an Auwdion detector. This amplifier
embodies sonic original ideas in its details
uf construction.

It is pointed out that there 1s an original
arrangement of knob switches in the am-
plifier circuit that allows (for the first

Excellent Radio Relay Station of the American Radwo League, at

New Rochelle, N Y

time in actual practise) a change from the
receiving on the detector alone to any step
of the amplification instantly, without re-
moving and replacing telephones or dis-
turbing any adjustments, This method of
producing mstantancous amplification and
the reverse is of great convenience and im-
portance. The whole station was designerd
with the 1dea of service on long-distance
radio “relay” work, and is remarkably effi-
cient in operation. A comparison of effects
may be ‘had by noting that Key West sta-
tion, NAR, can e heard and copied casily
15 fect from the ordinary telephones, while
Arlmgton, NAA. has been copied over
106 feet distant from a loud-speaking tele-
phone when this was hooked up in the cir-
cuit.  Regular work has been done with
stations using l-inch coils at a distance of
nearly 50 iniles,

TO INSTALL WIRELESS AT CHICK-
ASHA, OKLA, HIGH SCHOOL.

The Chickasha (Okla.) High School will
install a wireless telegraph chspatching and
receiving station for use in the school work.
The station will have sufficient power to re-
ceive messages from the Arlington wireless
station on the Fastern coast and from ships
300 miles out in the Gulf of Mexico. The
station is now ready for business.
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Wlea  that  the construction  and
manipulation of a wave meter is a
difficult matter and therefore they do not
usnally buikd one. However, the construc-

M:\NY radio experimenters have an
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to Build a Wave Meter

By Samuel Cohen

dimensions, as shown in Fig, 2. The rotary
plate shaft (3-16-inch (hunulcr stock) s
shown in Fig. 3 and stationary plate rods,
of which there are tliree, are miule in the
same manner, as is shown in Iie, | Two

.___32’
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032 ;._'
g 7

27"
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Details of Wave Meter Condenser and

tion and operation of a wave meter is so
simple that the novice operator may use it.

First and foremost, a wave meter 1s an
instrument compnsmg an inductance and
a variable capacity and an indicating de-
vice, such as a telephone recciver or
vacuum tube.

This article deals with the construction
of a wave meter, which was recently huilt
and calibrated by the writer. The builder
of this instrument does not necessarily need
to calihrate his wave mcter, but he should
construct it according to dimensions given.

Cargboora bl 17
Sf ok dhorm e

for 12 /erris = -

for 72 torns « 2§ — o424

(0/7 1 _; i tq r[
1 J
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. E 24 dras
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Flg. 8. Inductance Coil Make-Up.

The writer advises the consultation of a
good text-book treating on the manipula-
tion and construction of these meters he-
fore building such an instrument,

The first thing to build is the condenser,
which is of the rotary air dielectric type.
Very little explanation is necessary for the
description of this condenser, as all the de-
tails are plain and self-explanatory. Fifteen
rotary and 16 fixed plates of No. 20 L. & S.
gauge aluminum are- made according to

Inductances.

sets of washers are constructed. namely,
the rotary plalc washers, as shown in Fig,
4, and the stationary plate washers, as IFig.
G illustrates. When all
these  parts  have  heen
made accurately as-cmble
the condenser, Fig. L. The
rotary plates are regnlated
by means of an 832 set
screw. 1he knob, Fig. 7,
is made of any insulating
material, preferably hard
rubber.

This variable candenser
has its 180° scale marked
off in 30 cqual divisions.
fts maximum  capacity
with  the rotary plates
totally intermeshed  with
the fixed plates is H00795
micro-farads. At 15 scale
divisions the capacity
wonld be half this value
in microiarads. The wave
length can be calculated
irom the usual formula:

W.L. in meters = 59.6 X
4/ T cms. X C.m.1.

We now come to the in-
ductance  ceils, of which
there are two. These are
shown in detail as to their
make-up at Fig. ¥ and
sonic substantial cardboard
tubing or wonden  rings
are 10 be used, which have
an exact outside diamcter
nf oY% inches. Twao such

“forms” or rings are .
necessary and the smaller
mductance  coil  comsists
of 12turns of Na.20 B & S. enameled mag-
net wire, wound on very evenly, with the

www.americanradiohistorv.com

9. Yrave Lenygth

turns close together. The second or larger
coil consists of 72 turnis of the sune size
mugnet wire, wound on evenly, with the
turns close together. The coils may receve
i few coats of black shellac to help hiold
the \\11ulmgs firmly it place. [t is also a
geod idea to bind the coils with white lmen
tape or with cord. so as o protect the wire
from injury.

Both coils are provided with two brass or
copper attachment straps L. The drawimg
at g, X indicates how these plugs are at-
tached to the card board tubes by simply
hending one end of them over as indicated,
and a No. 632 machine screw is passed
throngh a hole in the other side of the
cardboard ring into o tapped hole in the
brass strip.  These strips should he about
115 inches apart, and the two terminals
of the coil in either case soldered to them.
one terminal to cach plug, The slots in the
ends of the strips are htted, of course, to
the binding post oi the wave neter at
\! B

These inductances correspond 1o those
made by the writer and which are designeil
from standards as made up o tested on
a Siemens & lHalske inductance hridge at
the radio laboratory of the College of the
City of New York. The small or 12-turn
coil has 36,000 cms. inductanee, while the
72-turn coil has 103608 cms. inductance.

Fig. W depicts three curves plotted for
different wave lengths, corresponding to
different condenser rewlings. Curve 1 was
plotted with  the c.11ml| mductance coil,
while curves 2 and I represent the use of
the large inducrance coil. It is very easy
then to determine the resonance points of
the wave meter by reading the scale setiny
of the condenser and referring to the
curves herewith reproduced. Care should
be taken not to use the wrong curve. as
they have entircly different values,

et —

e "217 W/f/) //}a’(/cfaace (4,036,000 ¢172.)
m

Inductance
With Wave

and Capacity Curves for Use
Meter.

The curve No. 3 was plotted for those

desiring to measure waves up to 150 me-
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ters in length or more. To use this curve
and its equivalent wave lengths as given,
the variable condenser of the wave meter
must be placed in a glass or other jar, so
that the moving and fixed plates will he
immersed in castor oil. This raises the
capacity of the condenser about five times,
and lience gives us greater wave length

THE ELECTRICAL EXPERIMENTER

terial, preferably hard rubber, and turned
out in a lathe. The dimensions are given,
Next mark out a circle having a radius of
1% inches and on it lay out evenly 20 points,
and then sct in them 20 brass nails having
fa-inch shank. After having done this ob-
tain a l-inch brass or copper washer C and
mount it carcfully on the circle, as shown.

—

2 Fig. /!

_V
Wevemneter
Dzt ‘tc

' S

D

Fig. 10 Hovermeler

|__

an ;
=z inch.
e —— i 7 shaft D is placed, which is
S - made from brass stock, and
“vel @

It is fastened in place by
means of three brass screws.
This ring is used to connect
one of the end connections of
the winding by a brush, as

shown in Fig. 1.
Reg recect A Y-inch lhole is next
drilled in the center of the
reel A, and into it force a
brass tube % inch long having
internal diameter of 31
Into this brass tube the

details are shown in lig. 2,
The contact maker s nNow

Figs. 10 and 11,
mitting and Receiving Circuits.

ranges with the same inductance coil, i, e,
T2-turn coil, with L036,000 cms.

The diagrams at IFigs. 10 and 11 indicate
how the wave meeter is hooked up. At Fig.
10, used, say for measuring the sending
wave lengtl, the inductance coil I of the
meter is held just close cnough to the send-
ing helix so that a readable sound is heard
in the telephone receivers T. The variable
condenser is regulated or turned until the
loudest signals are heard. This is the
point of resonance in the wave meter cir-
cuit, and the corresponding wave length
value for this setting of the condenser is
read off from the curve 9. [f the condenser
reading was, say 20 degrees with the large
inductance coil in use, then by noting the
wave length vertical line intersecting the
curve 2 (for large inductance) and the
(air) condenser horizontal line, it is seen
that the wave length is 1,420 meters.

In a similar way the wave length is
measurcd at a receiving station (see Fig.
11). The wave meter inductance coil is
placed in sufficiently close proximity to the
loose coupler coils until the incoming sig-
nals can be heard in the meter 'phones,
The variable condenser is then turned until
the signals are heard loudest and this con-
denser setting in degrees, referred to the
curves in Fig. 9 as explained above, gives
the equivalent wave length in meters.

Another common method in vogue for
measuring received signal wave lengths is
as follows: \hen a certain station is
tuned in sharpest on the regular receiving
set the instruments are left alone as they
set. Then the wave meter is brought near
the coupler. etc., and by exciting the wave
meter circuit {by connecting a huzzer vi-
brator across it) it is possible to hear the
meter  oscillations by indaction in  the
'phones of the regular receiving set. When
the meter signals are heard loudest, then it
is set to the wave length corresponding to
the setting of the receiving apparatus.

From the data here given it is possible
to easily bhuild a wave meter with any
rotary condeuser, using the standard in-
ductances here cited.

LOADING COIL MOUNTED ON
SLIDER.

A miniature loading coil which is placed
on top of the loose coupler slider can
readily be made, and at the same time have
a fairly large wave length. This instru-
ment has been tested out in several com-
mercial radio stations very successfully.

By referring to the drawings herewith
given the construction will be quite evi-
dent. First comes a circular form A, Fig.
1, which is imade of some insulating ma-

Diagrams jor Using Wave Meter on Trans-

made as in drawing 3, which
is then soldered to the shaft as
seern,

Now, being finished with all the neces-
sary details, the winding is next to be con-
sidered. There are 20 sections to he wound
on the coil. The nrst winding consists of
10 turns of No. 36 D. C. C. magnet wire.
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Loading Coil Mounted on Tuner Slider.

The one end of this coil is brought to the
brass washer C and firmly soldered, while
the other end is soldered to the shank of
the first brass tack. The sccond winding
consists of 15 turns of the same wire, and
the connections arc made with the first
tack, while the other joins on to the second
tack. All the other windings are made in
the same way, and ecach winding is in-
creased by five turns.

The shaft is then screwed on the slider
and carefully adjusted to see that the coil
rotates casily a2ad that the switch blade
makes contact with cach point.

Now connect the aerial wire to the brush
binding post. while the coil end wire joins
the regular receiving circuit. By turning
the reel the wave length is regulated. and
also the slider can be moved back and
forth. This method of tuning is very effi-
cient and at the same time saves some
space, besides enabling two operations to
be accomplished by the hand in one posi-
tion.

[This device has been developed by the
Eugene T. Turney Co., which has patents
pending on it} :
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ELECTRIC VARNISH.

Powder some common sealing wax in a
mortar, place the fragments in a bottle and
cover with alcohol. Keep in a warm place
until all the sealing wax is dissolved. This
varnish may be used to cover magnets and
other parts of electrical apparatus.

Electric Cement.
Melt equal parts of beeswax and rosin
together and stir in one-fourth of their
weight of red ochre, stirring until well
mixed. This cement is used for fastening
the metal portions of electrical instruments
to their insulating supports, ctc.
Contributed by
ALEXANDER V. BOLLERER.

THAT LIGHTNING SWITCH,

Every good amateur wireless station has
a lightning swntch to ground the acrial with.
The switch is used because it dissipates
static aerial currents before they have had
time to accumulate into a heavy charge,
and thus prevents damage to, the building
and apparatus.

The wire from the switch to earth should
be a No. 4 B. & S. (about % inch diam-
cter) copper conductor, connected on the
outside of the building and taking a straight
course to the ground proper.

This “"ground” should consist of a 12-
foot by l-inch diameter iron pipe driven
into moist earth, or a 10-inch square piece
of copper Dburied 6 feet deep. Some
amateurs «as¢ a connection made to a well-
pump (iron pipe), but in anv case the con-
nection must be soldered and taped.

A 100-ampere, 250 or 600-volt S. P. D. T.
switch is specified, with the acrial connected
to the biade, the ground to one jaw and
the apparatus to the other jaw., This
switch may be obtained from any electrical
supply company, but in order to stand the
sending voltage the base should preferably
be made of marble or porcelain. The
cheapest way &0 do this is to buy a slate-
bhase switch and remount on marble your-
self.

If the aerial proper is composed of four
No. 14 copper wires, then the lead-in should
consist of four No. 14 copper wires or a
No. 6 B. & S, solid wire, stranded cable
being best, of course.

In order to protect the switch from be-
ing broken, it should be fastened with
screws in a box with a hinged cover, and
the lead-in fastened by an insulator before
it reaches the switch.

o water pupe 3 bos e
Practical Method of Installing Lightning Switch.

Rain can be prevented from running
down the lead-in by making a half loop
in it. Contributed by m -

WM. R. COTTRELL. -
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AN EFFICIENT DETECTOR.

[ give herewith sketch and description
of a simple yet efficient detector, made
from a double-pole single-throw switch,
which [ am sure will be found useful to

M
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Detector Made From Knife Switch.

Procure a double-pole, single-throw
knife switch; unscrew the hinge post and
place a washer between the base and post,
so as to allow the switch blade to be
swung from side to side to facilitate the
adjustment. Before replacing the switch
Llade, solder on it a fine wire coil of
either phosphor-bronze or lrass, to m.ake
contact with the crystal. Now take jaw
post and bend it into shape to hold the
crystal, as shown in Fig. 2.

This completes the detector; the other
switch being used to short-circuit the de-
tector while sending or it may also be con-
verted into a detector. If the counstructor
has means of short-circuiting the detector
on the antenna switch, and does not need
the added detector, he may use a single pole.
single throw switch, and will not have to
change blades, as in the case of the
double-pole, single throw switch, where
the double blade will have to be substi-
tuted by the single blades. Counections

are shown.
Contributed by WILLIAM GUIER.

A HANDY AERIAL SWITCH.

The following instructions will be found
very serviceable for constructing an effi-
cient and simple aerial switch at a very
nominal cost. This switch may be thrown

N e e Ll "
% o ol e

Aerlal Switch Composed of z D.P.S. T. Knife
Switches.
from transmitting to receiving, and vice-
versa, very quickly and satisfactorily.
Obtain two double pole, single throw
switches and from one remove tlie arm
and place the Iugs over the arm and lgs

THE ELECTRICAL EXPERIMENTER

A HOME-MADE TUNING COIL.

The amateur is often hampered by the
lack of funds and tlierefore the tuning coil
herewith described will be found lLeneneial
in overcoming this embarrassment.

IYirst a cylinder 4 inches in diameter is
made from cardboard and coated with par-
atfine to insure perfect insulation, or, better
still, a wooden cylinder may be used. This
cytinder should be 11 inches long and
wound with a layer of 20 to 22 copper
wires with cotton covering. (LEnamel wire
will also be found effectnal). A rod is
now heated red hot and drawn along the
coil, thus burning off the cotton insulation
in two straight lines, cach ahout % inch
wide; these bare strips forming paths where
the sliders muke contact. I[For enamel in-
sulation sand paper serves to remove the
coating along the slider paths,

A convenient size frame of V-inch stock
is then constructed, across the ends of
which are placed two hrass slider rods, with
a slider on cach. These sliders are made
from picces of brass or copper with roles to
fit the rod, contact heing produced by fast-
ening (soldering) a strip of spring Lirass or
copper onto the under side; while at the
top a piece of hard rubber should be firmly
fixed to prevent the coil from Deing
grounded through the body. (Sliders can
be purchased very cheaply from any supply
house). The binding posts cau be pro-
cured from old dry cells, and in the draw-
ing herewith is shown the make-up,
there being four terminals. By properly
following the above (irections, good results
may be realized with this coil.

Contributed by

SAMUEL ¥. DUNN,

Jhders
/.

Heole for rod

®

A Home-Made Tuning Coil.

SMOKE STACK SUPPORTS WIRE-
LESS AERIALS.

The big smoke stack at the Brush Elec-
tric Co’s power plant at Galveston, Tex,
was probably never intended by its designer
to be used as a mast to hold wireless aerials,
but it has proved a wonderfully good thing
for the purpose, and messages are now be-
ing transmitted from the top of the smoke
stack to points as far away as Vera Cruz.

Lxcept for the wireless on the army
transport Buford, which was in continuous
operation all through the recent storm, the
Marconi wireless plant at the Brush power
house was the ouly wireless in the city con-
necting Galveston with the outside world.

The Marconi aerials went down during
the height of the storm and Manager Camp-
bell immediately got busy looking for an-
other place from which to operate.

of the other. Then tighten to whatever
pressure desired. Set the switches at right
angles and fasten to either a wall or table.
If desired, a special base may be made
for this purpose, as sketch indicates.
This should be composed of a block of
wood, %x3%x6 inches long, screwed at
right angles to another block, Y%x3¥%x(%
inches long, the corners of which may be
beveled to produce a neater effect. Con-
tributed by D. K. WALKER.
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A HANDY DETECTOR SWITCH.

[ have found the following switch very
desirable for throwing one of a number
of detectors into circuit.

This can he easily made by placing some
exploded cartridge shells on a wooden
base, as shown in sketch. and connecting
these to the two pieces of brass by imean
of the Dbrass strips, indicated in sketch
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Unique Detector Switch.

attached. The sliding brass strips are
riveted onto a piece of sheet fiber, through
which is bored a hole. A rod is passed
through and connected to the wood base.
It is then bent, and if desired a handle
may be attached.

'lyhe figures from 1 to 5 represent the
bullet shells and numbers of detectors; and
the letters A, B are the connections for
the phones and instruments.

Contributed Ly GORDOXN SCHAUB.

A SIMPLE TUNER SLIDER.

The following articles are required to
make this handy little slider:

A piecce of hard wood % in. x % in. X
3 in., in which a groove % in. x % in.
is cut to allow slider to pass through. A
sheet of tin or copper % in. x % in. is
fitted over this groove. and screwed or
nailed on, as the constructor sees fit. On
this is sotdered the slider contact, which
has been properly shaped and a % in. pro-
jection allowed, in order to make contact
with rod.

This slider works very easily when the
slider contact is made of a thim but flex-
ible piece of bhrass or phosphor hronze.
The hard wood handle 1s now given a coat
of shellac and the slider is ready for use.

Contributed by

CARL LINXWEILER.

Tuning Coil Slider Made from Wood.

THE CHAMPAIGN, ILL,, WIRELESS
CLUB.

The Champaign Wireless Club, of Cham-
paign, [ll, was organized Aug. 4. 1915, 1t
has nine members: Maurice Lee, presi-
dent; Walter Thornhill, vice-president;
Joseph Tipiword, secretary; Ernest Mills,
treasurer, and T. McHown, S. Hall, S.
Bostic, O. Bucker and N. Chatman.
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ELECTRICAL EXPERIMENTER

November,

1915

‘This department will award the following montbly prizes:

to the Editors of this department. 2 montbly series of nrizes will be awarded.
idea a $£2.00 prize, and for the third best a prize of §1.00.

cbanical lraw ings,

FIRST PRIZE $3.00.

AN ELECTRIC SOLDERING IRON.

The following is an vlectric soldering
iron that 1 bhave found very useful and
particularly accessible for niches, corners
or tight places, as well as for use m ordi-
nary coldering.

At A is a small carbon peneil,
into the ¢ud of a copper tube B.
small wooden file handle,
that the copper tube

forced
Cis a
drilled out. so
can slide m snngly.

y‘ | hllu"'"!;w

! _,!-un il t"n!n

Arc Type Electric Soldering tron.

At 1} 1s seen a single covered conductor
soldered on the copper tube . A smail
variable resistance coil to regunlate the
current is depicted at E, while I shows
a switch for breaking the C!Il‘C]Ill G s
the piece that the article I is to he sol-
dered to and [ represents the soldering
flux; or if desired, solder may he used
with acid, provided a4 small plece i1s cut
oft and placed on the article to he soi-
dered. At | is shown the "arc” forimed
by closing the circuit and holding directly
over the article to he soldered. K is an-
other insnlated wire to e grounded to
the article Leing soldered.

This irou may be made either large or
small, a~ the Lullder sees fit. I have hadl
faivr sneccess with it and feel sure that
other amateurs will also h(nd it efhcien.

Contrilmted hy

HAROLD SPAULDING.

TO BORE HOLES IN GLASS.
The following method of making per-
forations through glass may be of interest:
Take an old triangular nile and Lreak oit
its tip about 's i from the end. Place
the shank end of the ¢ile in a brace and
use it as a drill. The glass should he
drilled slowly, using kerosene as a lubri-
cant. \t first it may be found rather dif-
ficult, Lhut after once starting the shape of
the file causes it to act as 2 reamer.
Contribnted by W, R. COTTRELL.

FURNITURE POLISH.
Herewith is submitted a formula fer
making a cheap furniture polish, which will
he found very cthicacious: One-half gallon
vasoline, % gallon light lubricating oil, 2
drops of oil of cedar.
Contributed by  MONROE MILAN.

FIRST PRIZE. $3.00:

SECOND PRIZE $2.00.
AN AUTOMATIC TRANSMITTING
K

1 give DLelow 2 description of an auto-
matic_key. which, although it may appear
complicated, is really very simple,

The arst consideration is the base. This
is made of oak <x7x% inches, with ten
i-inch boles, drilled and countersunk. as
shown in Fig. 1. The lever .\, g, 1.
1s composed of a Y-inch square Lrass roc.
drilled and tapped, as shown in Iig. 2.
The contacts N amd I¥' (Fig. 1) are for
dashes. A small silver picee about % inch
n diameter is soldered to the center of the
lever, 3% inch from the end at "N.” The
uther contact is soldered to the screw in the
post 7. Two inches from the end a :f-inch

R L

Fig. 1. Assembled Automatic Telegraph Key.

hole is bored, and into this is forcuI steel
pin. as Lig. (le[ncts This pin forms the
pivot which carries the lever. The bear-
ings are shown in Fig. 4, while R, Fig. 1.
is a picce of Y-inch hard rubler or fiber
sheet. finished as illustrated in IFig. & This

SECOND PRIZE, $2.00:

For the best ideas submitted a prize of $3.00 will be given:
The article need not be verv claborate, and rough sketches are sutficient,

Contact .
ﬂ e 2— - . 4
BE WL ol
Tapped 7832 4+ Ja 4 Yy
st b
.j FIG6
+J§w 4 )(4 ‘Brass
Fi6 3 Y Tapped 832
L Holes
e FIG7
8“3? 7?:,0 Hole
/;/é ﬂ-; £74 XJ’ " Plate *Ti—
- L__..{. —
AR A
bee e F
FIG 5 F66 @
Details of Parts for Making Automatic Tele-
graph Key.

is fastened to the lever Ly an 8-32 screw
% inch long. At K may be seen a hard
rubber key knol.

The spring -C, Fig. 1. is made of phos-
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THIRD PRIZE,
The idea of this department is to accomplish new things with old apparatus or old material, and for the most usetul, practical and original idea submifiel

51.00.

for the second best
We will make the me-

THIRD PRIZE $1.00.

FUSES FOR BATTERY CIRCUITS.

A small fuse for Dattery circuits may be
made of a small piece of tin-foil. The tin-
foil is cut in the form of a narrow strip
and connected herween two binding posts.
Its size will vary according to the current
it has to carry. Contributed by

W. R. COTTRELL.

T

:

il

,J.u

11

Birdin I il
Postim
L ™
J 'Co

LR

RBattery Fuses Muade from Tin-Foil and Mica.

L
|
I

phor bronze ahout No. 32 or 34 B. & S,
amd measures 3%x% lnches. This makes
contact with a z:-inch diameter round picce
of silver, saldered into a brass cup and
bolted on to the spring through a di-inch
diameter hole. The weight W o is made of
brass, 'ex'exli inch. A slot is sawed m
the center of the bottom % inch deep. A\
set-screw is then placed in one side. The
spring H is a U-shaped picce of pnosphor
bronze 1 inch long and % inch wide. On
oune side of the U the silver contact is
soldered and a se-inch hole is drilled in the
other side. The spring is fastened by
means of an 3-32 screw to the post G.
The four posts F, I, G, G', Fig. 1, are
cach 1 inch long by % inch square, as
shown in Fig. 7. A Yk-inch hole 1s drilled
Y% inch deep in the bottom of each and
appcd for an 832 screw. Four 832
screws, with knurled heads and lock nuts
ahout 1 inch long, are required for these
posts. The posts P and P!, Fig. 1, are
similar to the others, ¢xcept that a hale
4% inch in diameter is drilled through the
post at the top. The screws to which the
springs are fastened slide in these holes.
The two screws are without heads, but are
fitted with knurled lock nuts.

The springs S and S, Fig. 1, are made
of No. 28 phosphor bronze wire. They
are % inch in diameter and % inch long.
One end of each spring is attached to one
of the screws and the other end to the
lever.

Connections are made hetween the posts
I’* and G and one hinding post; also be-
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tween  the lever bearing and the other
hinding post.

The speed at which the signals can be
made may be varied by moving the weigit
W oalong the spring.

I. GREEN.

Contributed hy J.

“SAFETY FIRST” ON THE MOTOR-
CYCLE.

Here is a simple little attachment, the
cimployment of which will insure riders of
motor vehicles against accident when turn-
ing sharp corners or when driving through
dark roads in the country, or otherwise.
This device constitutes a “red” rear lamp
and two red arrows, which are brilliantly
illuminated by the touch of a hutton. The
construction is as follows:

IYirst make a small-sized woodcn cabinet
about 7Tx3x3 inches. Take a picce of card-
hoard cut to the above dimensions. and
with a sharp knife cut out, with the atd of
a ruler, two arrows, lcaving a square sprice
in the center for thL rear light.  Then pro-
cure some red tissue paper, or hetter, sonie
red glass and glue hrnly against the frame
of the arrows and rear Tamp on the card-
board ; cover and allow to dry. Now screw
i three miniature lamp receptacles i the
hase of the cabinet; fasten the lamps, make

Red P/ece of Card.  Weoden
Tail Lamp Board 7/r7 x3in Cab/nef
. ,
&
M
Y
T
Tungsten Lomps.  Red Tssue Paper:

RH Push. d.H Fush.

Tail Lamp

Electric Signal for TailEnd of Bicycles and

Motorcycles.

necessary connections and tack the card-
hoard cover on the frame of cabinet with
carpet tacks. The wiring is very simple
and the battery may he clamped on the
main bar. Two push-buttons. as used on
automobiles, are attached to bothh handle-
bars and set in connection with the cor-
responding light.

Whenever it is desired to turn in a cer-
tain direction {(either right or left) the
corresponding button is pushed: the light
flares up anc any approaching vehicles or
pedestrians arc informed of the iutentions
and whereahouts of said motor vehicle,
thereby obviating all danger. Contributed
by WILLIAM WARTON.

SIMPLE ELECTRIC EGG BEATER
FITS ANY BOWL.

A very simple electric egg beater can be
made at home and at small expense, as
shown in the drawing. The egg beater is
so constructed that 1t fits bowls of vary-
ing sizes, thus adding to its convenience
and effectiveness

All that is needed is a *“toy” elcctric
motor and three pieces of stiff wire. One
piece for a handle. onc for the blades and
the third for a leg or support as shown in
the illustration. The motor may he oper-

ated by dry batteries or may be attached to
the clectric light aystem in circuit with a
“hell-ringing” transformer, 11 batteries are
used they shonld be placed on a shelf or
oh the back of the table attached to the

i
' ﬂ%..mm" =i m |

I
!

L0

& gl

Home=Made Electric Egg-Beater.

ALY
\

motor by a flexible wire of sufficient length
to allow the beater 1o be used on any part
of the table, .\ small switch should be
placed on the moter or within reach of the
lefr hand.

This machine will beat any number of
cggs i a very short time and it does not
get “tirel.”  Contributed by

HAMILTON A, HOOPER.

A USEFUL CARBON BATTERY
RHEOSTAT.

Anyone desiring a cheap hut extremely
ethicient rheostat will find that this one
will exceed their expectations, both for
simplicity of construction and for efficiency
in the regulation of battery current.

All *hat is required to haild it is a hard
wood hasehoard, a number of flushlight or
other battery carhons and a switeh handle.
The carbons are placed in a reciangular
compartment made hy screwing small
strips of wood on hoth sides and ends of
the space they occupy. .\ strip of wood
may be laid across the top to prevent them

7]

Old Battery Carbons Formi Useful Rheostat,

\ hole is

which a
This

from being forced out nof place.
then drilled on one side, into
threaded brass rod is tightly fitted.
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rod must have a kourled thumb nut with
which to turn it. A brass nut should first
be put on the rod, to which is soldered the
wire for connection with the hinding post.

The switch handle is now placed in the
center of the remaining space; a block of
sufficient thickness being set under it to
Dring it on a level with the upper surface
of the carbons, ie, with the cnd of the
lever resting on them.  Any number of
carboiis may he used, bat it has been found
that the more employed the more sensitive
will he the regulator.

The regulating screw must come in con-
tact with the carbon near it, or the connec-
tion may be made from the carbon itsetf.
By sliding the lever over the carbons, dif-
ferent resistances may be obtained nicely,
while the screw serves to adjust each step
with fine precision.

SELMER WICK.

Contriluted by

THE MAGNETO ELECTRIC DOOR
BELL.

The disadvantages of the coimmon elec-
tric door bhell often outweigh its advan-
tages. The batteries are continually run-
mn;\r down, due to excessive use or a short
circuit, and the button seems to he an ir-
resistible  temptation te every youngster

—

Spng
ety

L oor

el

A Magneto

Door Bell

Batteries.

Saves

who delights in sticking a pin in it to keep
the bell ringing. Although the bell-ring-
ing transformer does away with hattery
trouble. it leaves much to he desired.

To eliminate all these mishaps 1 have
desicned an  casily constructed magneto
door bell. Purchase a second-hand mag-
neto and a polarized hell. Remove the
two hrass gears from the magneto and
put a small spool on the shaft of the mag-
neto.

The magneto is mounted above the door
as per sketch and a cord fastened to the
regular pull bell is passed around the spool
several times. a tack is driven in to kcep
it from slipping and the free end of the
cord is fastened to a strong spring. hnoke.l
into a screw-eve. and serewed into the top
of the door frame. Wires are ruu from
the magneto to the hell, which is located in
any convenient place. These wires may be
quite small. as the hell will ring through
4n cnormous resistance.

A study of the diagram will show that
a pull on the handle of the hell will spin
the magneto armature and when the handle
is released the spring will punll it hack,

ringing the bell in both cases. Contributed
by THOMAS W. BENSON.

E’
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ELECTROCUTION TRAP
INSECTS.

A German inventor las devised a very
iteresting eclectrocution trap for insects.
Upon an insulated framne of either pris-
matic or globular form two naked metallic

FOR

4 \y®
orid wires ie Hires @

One Type of Electric Insect Destroyer.

conductors are coiled in a spiral with about
‘Yo inch or less space between the wind-
mgs. The two counductors are connected
with a source of electricity in such a man-
ner that the current cannot circulate until
it is actually used in killing an insect. This
is onc of the advantages of the apparatus;
obviously no electrical energy is wasted.

Insects are atiracted etther with sugar
water or auny other sweet substance
At night time eleciric hghts can he used.
The glare of shining metallic parts will
also serve as an additional attraction. As
soon as the insects touch the hait or the
light, and come in contact with any two
of the naked wires, they are electrocuted
at once and drop down to the lotton of
the trap. The current passes only for an
instant and is very fechle.

T

i

Another FForm of Electric Insect Trap.

The sketch herewith depicts how, with
a few picces of horn fiber rod carrying the
net of twin wires. with a lamp inside it,
one of these useful devices can be made.
\ tin pan can be fastened to the hottom
of the fiber strips in which to catch the
dead msects. The top support can be of
wax-nnpregnated wood or of fiber. Slots

THE ELECTRICAL EXPERIMENTER

should be cut 1% inch apart in the strips
to accommodate the two bare wires, No
connection exists between the wires until
the insecl “crosses” them.

Qur second illustration shows a similar
style electrical insect trap or annihilator,
and in this case the fiber or other strips
supporting the two parallel, oppositely
charged electrical conductors, are tapered
as showi. At the base of these fiber up-
rights supporting the two charged wires is
suitably secured a small cup, in which
honey or some other insect delicacy may
he placed. An eclectric bulb, as usual in
this class of apparatus, is placed inside the
wire cage as in the previous design de-
scribed above. A single switch may con-
trol Loth the light and the grid wires, as
becomes evident.

MECHANICAL WAVES MADE
VISIBLE ELECTRICALLY,

The following is a description of a novel
and very interesting experiment, which is
very casily performed, showing the sta-
tionary mechanical waves on a heated elec-
tric wire. Resistance wire is used to ren-
der it hmininous, therefore the room should
be darkened to oltain the best effects. [
have tried two sizes of “Nichrome” wire;
No. 19 gauge, of which about 12 fect was
used, and about G feet of No. 2L, The
exact length for 110 volts may be dJeter-
mined by the experimenter; or, better still,
a variable impedance coil may be used, in
which event, the length of wire need not

E , Nebhrrome wire
’ l

bor. daclionce

®

WO Vs,

Making Mechanical Waves ont Wire Visible,

be so exact. At any rate, the wire must
be hetween a dull red and a white heat.

To produce the motion of the wire a
buzzer is used to set up mechanical waves.
Not having a buzzer on hand [ used a hell
with the clapper rod cut off as short as
possible and the end bent to forin a hook.
The resistance wire is fastened to the hook,
where one side of the 110-volt circuit is
connected. The wire 15 streiched out to
the desired length, where the other side of
the circuit is connected; the impedance
coil being in series with it, as diagram
shows.

The switch for the buzzer circuit should
now be closed and the room darkened. By
means of the adjustable nnpedance coil reg-
ulator switch the wire should be raised to
the desired temperature and tightened wmp
again, as it expands when heated.

By varyving the tension of the wire the
waves may be observed. When the correct
tension is obtained it should be kept con-
stant. The loops or anti-nodes, and nodes
of motion. can he easily seen. The loop is
the maximum of motion, which is easily
observed, as it cools quicker and will be
at a “red heat” when the node is “white.” .

During the course of one experiment the
wire broke. In my haste to repair it I
made a loose joint., The resistance of the
joint being high. it became luminous, while
the rest of the wire remained invisible,
The fantastic shapes and figures emanating
from the juncture produced a very beauti-
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ful and spectacular effect in the darkened

room.
Contributed by R. E. RYBERG.

A “SAFE” BURGLAR ALARM.

Its mechanism is so simple and accurate
that it can be thoroughly relied upon. The
only thing necessary is to chisel out neatly
one of your floor boards near your safe or
valuables, about 2 inches in length. To
make the device, bore a hole in a block of
wood big enough so as to admit rod “R” as
shown. On the top end fasten a hard rub-

From Spring Switch Gives
Alarm.

Removing Chair

At the hottom end a disc
of spring brass. Fasten two common tacks
and make necessary connections. Ixplana-
tion: Place a chair on the side of your
safe as shown in figure so that one of the
legs rests on the top of “R.” You have now
set the alarm. As soon as the intruder
comes to the safe he removes the innocent
looking chair, which naturally is in his wayv.
and the pressure of the spring in the device
consequently pushes up the shaft, where-
upon the brass disc “B” is connected with
the bell and closes the circuit. But the
initiated can remove the chair as he pleases,
provided the switch is off.
Contributed by

ber disc “A.

JAMES BERK.

TO RENEW DRY CELLS.

Dry cells, if not too far spent, can be
renewed by drilling (not punching) a hole
(A) between the binding posts (B-B)
and pouring chemically pure ammonia into
it. The hole is then sealed up with wax
and as efficient service as when it was
new can Le obtained from the renovated

[ =

Method of Revitalizing Dry Cells,

battery. The ammonia will cost little if
bought.in jars at a time and preserved for

future ,use.
Contributed by A. BEL JEA.
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Under this heading we will publish every month
useful information in Mechanics, Electricity and

Chemistry. We shall be pleased, of course, to have
our readers send ue any recipes, formulas, wrinkles,
ncw ideas, ctc., uscful to the experimenter, which
will be duiy paid for, upon publication, if acceptable.

FORMULA 15.
Blackings for Boots and Shoes.

1. French Paste for Patent Leather—
Take 6 drin. of lure 1¥ax, 2 oz. of Clive
Qil. The wax has to be melted in a water
bath.  Mix thoroughly by stirring; heat
moderately. Add % oz. of Ol of Turpen-
tine and % oz. of Oil of Lavender. The
mixture will form a paste, which should le
put in boxes before it becomes cool. Apply
with a linen rag. A very good paste,
which keeps the leather soft and restores
the gloss.

2. Dressing for Tan Shoes—Take 1 oz,
of Annatto, 1 oz. of Gamboge, 1 oz. of
Acacig, @ oz. of Catecku, 2 oz. of Hydro-
chlorie Acid. Add water enough to make
40 ounces.

3. Polisk for Tan and Russet Shoes.—
1, 0z. of Dark VYellow IFav, 3 oz. of Oil of
Turpentine, 1 oz. of Palm Oil, 15 min. of
Oil of Mirban. Melt the wax and oil
together, add the turpentine, and, when
nearly cool, the oil of Mirban.

4. French Beoot Blacking—Dissolve 150
parts of IFaxr and 13 parts of Tallow in a
mixture of 200 parts of Linsecd Qil, 20
parts of Litharge, 100t parts of }olasses at
a temperature of 250° F. After this add
103 parts of Lampblack. When cool dilute
the mixture with 280 parts of Spirits of
Turpentine, and finally mix with a solution
of & parts of Gum Lac and 2 parts of Ani-
line Violet in 35 parts of Alcohol.

5. German Boot Blacking—\lelt to-
gether 90 parts of Ceresine (or Beeswax),
30 parts of Oil of Spermaceti, 350 parts of
Spirits of Turpentine, with 20 parts of
Asphalt Varnish, Add 10 parts of Borar,
20 parts of Lampblack, 10 parts of Prus-
sion Blue, 5 parts of Nitro-Beusol.

6. Self-Shining Blacking.—Dissolve R oz.
of Gum Arabic in R oz. of best Black Ink;
add 2 oz. of Oliwe Qil. 1lix thoroughly
and then add 4 oz, of Strong 'inegar, 3
oz. of Brewn Sugar, 2 oz. of Alcohol.

7. IWWaterproof Blacking.—1lelt together
3 oz. of Beeswar and B oz. of Black Resin:
then stir in 1 pt. of Boiled Oil. When it
has cooled a little add 3 oz. of Oil of Tur-
pentine,

8 Russian {Vaierproof Boot Blacking—
Melt 1 oz. of Beeswuy. Y oz, of Suet, 2 oz,
of Olive Qil. Add & oz. of Lampblak
and stir till cool. Warm the bLoots and
apply the hlacking.

9. Liquid Shoe Blacking—% oz. of Aui-
mal Charcoal, + oz. of Alolasses, 3 oz.
Swwceet Ol Triturate until the oil is thor-
oughly incorporated, then stir m % pint of
Vinegar and Y% pint of Beer Lees.

10. Finishing Blacking —\ix together %
oz. of Gelatine, % oz. of Indigo, 1 oz, of
Logwood Extract, 2 oz. of Crown Soap, 8
oz. of Softened Glue, 1 qt. of Viucgar.
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A GOOD SILVER-PLATING
SOLUTION.

This solution will be found of excellent
usc in silver-plating ditferent parts of elec-
trical apparatus, jewelry, etc. Copper,
Brass and German silver articles only can
be plated.

Cut a silver quarter into small picces
and place in a porcelain or glass dish.
Place the dish, uncovered, in a pan of

warm water and add /.-'_ouncc of nitric
acid to the metal. Let dish stand in the
water until mectal is all dissolved. Now

add ' ¢l of water and one teaspoonful
of fine salt. let the precipitate settle and
filter. Add more salt to the fhltrate, and
if any more precipitate falls filter again.
Wash the precipitate on the filter paper
until the water shows no acid when tested
with filter paper. Add one pint of water
to the precipitate and four scruples of
potassium cvanide. Great care must he
used i handling the cyanide, or the solu-
tion after it is added, as it is a deadly
and almost instantancous poison. Put a
picce of zinc about 2x1x¥% inches in the
solution and it is ready for usc.

No eclectric battery is needed. Simply
clean the articles to be plated in a hot
potash solution and rinse good in boiling
water. [mmerse in the solution for about
15 minute, allowing the article to rest on
the zinc. \Wipe dry with a cloth and re-
peat. Heavier coatings can be given by
repeating. Articles will take a high polish
and wear fine.

Contributed by E. E. ZANDER.

A HANDY SPIRIT LAMP.
All that is needed to make this useful

Useful Alcohol Torch.

little spirit lamp are: \n old ink or muci-
lage bottle, a wooden cork, a small tube. a
piece of ashestos and an old lamp wick.

The cork shonld he made of hard wood
and as seen in the diagram should have a
hole hLored through its center. Through
this a piece of metal tubing about 1':
inclies long is inserted. There should be a
notch cut im the side of the cork to admit
air.

\ piece of asbestos should be procured
{a picce of an old ashestos shingle will do}
about one inch in diameter with a hole
bored through the center to admit the tihe.
The wick. which may be flat, should be run
up through the tube to the desired height.
Woad alcohol should be used as fuel as
it gives intense heat and little smoke.

Contributed hy HARRY RIDINGER.

Heat the whole over a slow fire and stir

till thoroughly mixed. Apply with a soft

hrush and polish with a woolen cloth. @
S.
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CONVERSION OF
RECIPE FORMULAS.

Soimetimes amateurs see a formula or
recipe which they might want to use, but
camot do so because the ingredients are
expressed in “parts.” A part in the sense
of the word might mean anything. If
specified in solids, it might mean anywhere
from a grain to a ton; or if in hquids,
might mean anywhere from a drop to a
harrel; but if one should keep to the unit
and use multiples it would he i1mpossible
to make a mistake.

For example, if the formula should
say: Use | part of nitric acid, 2 parts of
potasstum bichromate (saturated solutton),
o parts of water (apologies to S. G. in
Electiical Experimenier, April, 1915, under
“Wrinkles, Recipes and Formwlas,” No. 3);
all that is necessary would be to designate
the exact quantity that the part represents;
then, if one grain for solids and one minim
for liquids should he used, the ahove
formula would work out as follows:
Nitric acid, 1 minim ; potassium bichromate,
2 grains, and water, 5 minims. Of course,
this can he multiplied to any proportion.

Tor further reference the following table
will also be found very useful:

*Grams.,
No. of or
parts. Grains. Minims. c.c
1 1 1 1
2 g 2 2
3 3 3 3
4 4 4 4
5 5 5 5
10 10 1n 10
20 1 ser. 20 20
a0 Bl 50 an
60 1 dr. 1 dr. 60
Ton 1dr. 2 ser. 1dr. 40 min. 1
250 Y oz 32 grs. 1dr. 40 min. 250
500 1 0z. 62 grs, 3 o2. 10 min. 500
1.000 214 oz. 16 grs. 2 o7. 40 min. 1,000
2,300 374 oz. 94 grs. 50z, 1dr. 40 min. 2,500
WK 115 0z, T9grs. 190z 3dr. 20 min. 5,000

10,000 11b. 634 0z 49 gre. 20 oz 6 dr. 40 min. 10,000

*Metric system: Figures for grammes and cubic
centimeters are the same.

It would be advisable for experimenters
to copy the above tahle and put it in a con-
venient place in the laboratory, as it will
be found very helpful for the rapid calcu-
lation of parts into liquids or solids. as the
case might he. Contributed by

\. WILSDON.

CANNED HEAT.

Canned heat. a new discovery, is noth-
ing else hut solidified alcoirol. The alcohol
is suspended in a soap mixture so that it
may he used for heating purposes and still
not he open to the dangers from alcohol
when humed alone

Solidified alcohol may be made accord-
ing to the following formula: Stearic
acid, 8% grammes: caustic soda, 1-35/100
grammes: alcohol (grain or denatured),
sufficient quantity to make 100 grammes.

Dissolve the stearic acid in about 50
grammes of alcoliol by the aid of heat.
Dissolve the caustic soda in ahout 49
grammes of alcohol. lix and warm until
the two solutions combine. Pour imnto suit-
able moulds. The moulds ordinarily used
are friction-top tin cans capabie of hoid-
ing three or four fluid ounces. To ignite,
the cover i1s removed and a lighted match
held over the solid mixture. To extin-
guish, the cover is slipped on the can.
Care should be taken not to tip over a
lighted can, as when the mixture is burn-
ing it hecomes a semi-liquid and, there-
fore. a source of danger if spilled. \When
the fire is extinguished and the mass al-
lowed to cool the contents of the can again
solidifies. The soap itself does not burn
but is left in the can after the spirit has
been consumed. Contributed by

RODRT. H. GYSEL.
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Our Amaresr Radhio ®tation Contest 15 open to all readers. whether subscribers or not.  The photos are jisdged for best arrangement and efficicncy

vl e apparatns. To inercase 1he
ptos preferred 1o light toned ones. W

interest of this department we make it a 1ulg 1ot to publish photos of statious unaccompanied by that of the owner.
pay cach month $3.60 prize fo

the best photo.

Malke your description brief.

Dark
Address the Editor.

AMATEUR RADIO STATION
CONTEST.
Monthly Prize, $3.00, :

This moentl’s price winner,

RADIO NIAGARA STATION.

The accompanying photographs show the
radio Niagara staton and serve to clearl
show the exterior appearunce of the ap-
paratus. so that only a brief description of
details need be given.

The complete receiving cquipment s
home-made, having heen huilt by mysclt,
In the rear of the andion cabinet is a

I 1o 1 ratio transformer for the amplitier.
In place of the flashlight eclls, which are
so commonly nsed with the aundion, I u-¢
ordmary dry cells which have beeu dis-
carded from automobiles,

There are two

MR. GITTELBAUER'S RADIO SET.

Aly radio transmitting set comprises: A
I K. W, transformer, 2 units cach Y4 K.
W, plate glass condenser, fixed gap, oscilla-

Neat Radio Set,

Mr. dittelbauer and His
tion transformer, “Doston™ type sending
key, aecrial chunge-over switch. pilat lamp
and a protective device across the [l-volt
line to provide against kick-
hacks.

H cells in
puratus 1s mounted on a separate mahogany
cabnet and can be used as a porfable sef

sets; a set. The tunig ap-

if necessary,  With this set I have heard
Lol(mn, Key West and many other distant
stations.

The transmitter consists of a '4-K. \W.
Blitzen transformer, rack type condenser,
made up of iV double flint glass plates.
Only four plates are employved on % K.
W The oscillution transformer is the
AMCO type. The rotary gap is of the
Clapp Eastham tvpe.

[ worked 1. 7Z. 1. of Northampton,
Mass., regularly throughout the winter.
The signals have also been heard in Vine-
land, N, J., Waynesfield, O, and at Ann
Arbor, Mich,

The aerial consists of six wires, 85 feet
long. 70 feet high.

ORRIN E. DUNLAP, jR

Niagara Falls, N. Y.

"e\f\¥é1|.,\rl};f\c£:-ﬂ‘t R::ll::: The receiving sct includes:
fransmitting Set  of L go.c-coupled  tuner, acrial
Orrin F. Dunlap, Jr- 000000 inductance, Audion de-

tector, galena and silicon de-

Below: Master Dunlap tector, also a  “Crystaloi”
and His Home-Made (etector with a cohering in-
‘udion Receiving Set. 1,000
Note Marble Switch- . B
Board at Right. Normal sending  range 10

miles.  Normal receiving

. range M miles, hut can copy

4 @ high power stations 1,200
i - niiles.

b The aerial consists of three

wires  (stranded copper) 70

feet long, stretched Dbetween

two poles 52 feet high at one
cind, 44 feet high at other end.
Ground: Three pipes, each
driven 1) feet mto moist earth.
\erial when not in use is
grounded through a standard
It0-ampere knife switch.

I hold a first grade com-
mercial license, in addition to
atnateur  license, and am a
member of the American
Radio Relay league. My of-
fetal eall is “2 AV

FREDK, GITTELDBAUER.
East Rutherford, N. J.

AMATEUR OQUTFIT OF BERT
. ROUTLEDGE,
| give you hercwith a photo and descrip-

Radio Station of Bert Routledge.

tion of my wireless station. Some of the
apparatus is of connnercial make, while the
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others are home-made. The transmitting
apparatus comprises the following: One-
inch spark coil, rotary and open spark gaps,
two Leyden jars, helix, key and necessary
switches.

For receiving. T use successfully a Ioose
coupler, two loading coils, variometer, two
variable condensers, one fixed condenser,
silicon and galena detectors, 2,000-ohm
head-sets and buzzer to test out detectors.

My aerial consists of four wires, each 95
feet long, spread 2 feet apart. It is 55 feet
high at one end and 15 feet high at the
other. I also have a smaller aerial for
sendling. The war has effected the tem-
porary closing of my station.

BERT ROUTLEDGE.

Svilney, C. B., Canada.

ROY C. BURR'S RADIO STATION.
The following is a description of my
alhatctir station:
My acrial is made up of T-strand No. 22

Excellent Radio Egquipment of Roy C. Barr.

copper cable, 65 feet long and 30 feet high,
located on a hill. For ground 1 use a large
copper plate buried 1 feet in wet clay, alse
gas and water pipes.  For sending 1 use
888 watt Thordarson transforimer, 6 Mur-
dock condenser sections, Blitzen rotary,
oscillation transformer, Precision H. W.
meter and 2 resistance rod kick-back pre-
venters. All connections are of heavy cop-
per bar and transmitter is mounted on plate
glass base. 1 K. W. glass plate condenser
and rotarv quenched gap of my own con-
struction are also included in this set.

My receiving sct constitutes the follow-
ing; 2 01 M. I, variables, type D Clapp-
Eastham tuner. R. |. 5 audion and galena
detectors.  Switch is provided for changing
from audion to galena or vice versa. Five
Blitzen duplex lonse coupled loaders in-
crease the tuning range considerably,

With the above set I have listened to a
number of stations verv clearly, including
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such siations as 2 J.D. (New York City),
8 (3.). (Detroit, Mieh), 9 B.D. (Superior,
Wis,), 9 X N, and many others,

This 15 a star station for the American
Radio Relay league, and also a member
of the Central Radio Association. Any ex-
perimenter who wonld like to communicate
with this station is cordially invited to do

so, my call being 8 R.D.
Norwalk, O. ROY C. BURR.

WIRELESS EQUIPMENT OF HAR-
OLD C. SNOW.

Herewith - I tender photos of my station
and myself for entrance in your Amateur
Station Contest.

The acrial wtilized is of the "L type, 90
feet long and 50 feet high, composed of 8
copper wires 2 feet apart. The receiving
set comprises a Murdock loose coupler,
rotary variable condenser, Perikon and Sili-
con detectors, 2 K-olun head-set, and lead-
ing coil for long waves. With this sct |
am able to hear N.AAL (Arlington) at all
times of the day. and have frequently re-
ceived signals from N A X, (Colon. Pan-
ama), N.AR (KNev West, Fla.), N.ANW.
{San Juan, P. R) and N. AW, (Guan-
tanamo, Cuba), as well as many other Gov-
ernment and commercial siations.,

The transmitting set s composed of a

Blitzen type  Y-kw. capacity oscillation

Harold Snmow Finds His Radio Set of Great
Interest.

transforner, glass  plate  condenser an.!
sending key; u quick throw switch is used
to ehange from receiving to sending.

T have a First Grade Amateur License
and my call is 4 G.A. T shull be wvery
pleased to hear from any other wireless

operators.
HAROLD C. SNOW.
Swampscott, Mass.

W. C. HORNER'S TRIPLE VALVE
STATION.

The phote herewith shown depicts my
new transmitting and receiving station. My
station comprises a I-k.aw. Clapp-Eastham
transformer, condenser, rotary spark gap.
improved opscillation transformer, hot wire
ammeter, kick-back preventer and Blitzen
wave-meter.

With this set I have heard Arlington
time signals during the day 1b feet from
the ‘phones, and the 10 P. M. night signals
as far as 90 feet during cold weuather.

The triple valve audion receiver cuse is
<olid mahognay. I have been experiment-
ing with the 1st or tuning audion, and find
by placing a permanent magnet around the
bulb on a line with grid and wing and by

THE ELECTRICAL EXPERIMENTER

delivering the proper or exact amount of
current to the Nlantent, the bulb will sud-
denly begin 1o oscillate, and | can then pick

Efficient Radio Station of W. 0. Horner, on
Which Time Signals Are Auwndible no
Feet from "Phones.
up several wndaimped wave stations nn the

Atlantic and Pacific eoasts.
W. 0. HORNER.

Cleveland, Tenn.

STANLEY CARROLL'S EFFICIENT
RADIO QUTFIT.

The following is a description of my
wireless  receiving  station  located  at
Muarietta, O, My set comprises un " Electro”
professional loose coupler. .\ Murdock
variable condenser and its silicon detcctor,
No. 322, with condenser inside it, with
suttable capacity, and the “Electro” load-
ing coil. My range at night includes Key
West and Arlington. My aerial s of No.
14 wire, 112 fi. long, of four sirands, with
T4 ft. spreaders, 90 ft. high at one end,
65 ft. at the other. Aerial poins \\est-
ward. Am going to huild a4 new aerial this
fall just twice the size of my present one,
and intend to get a ' kilowatt sending set.

STANLEY W, CARROLL.

Marietta, Ohio.

Stanley Carroll and His Wireless Set.

Do you realize that with his issue The
Electrical Experimenter contains 72 pages?
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WIRELESS STATION OF
C. E. LAWSON.

Herewith s a picture of my wireless re
ceiving set and aerial, which | hope to sce
published.

The receiving sct eomprises the following
instruments:  2,500-meter loose  coupler
afb-ineter E. 1. Co. loading coil, Junior
fixed condenser, 2000-ochm  “Electro”
amateur head set, “cat-whisker” galena
detector, Murdock bhxed condenser, Aueion
detector. pole-changing switch for throw
mg quickly from one detector to another,
“Electro” haby switch for breaking crystal
detector eireuit when using  Audion. and
also  marble-base  lighining  switch  (not
shown in illustriation), in erder to conform
to nderwriters” rules.  Andion batteries
are concealed in drawer of table. 5l
woodwork is mahogany finish. On the right
end of 1able will be seen my wire telegraph
set.

The aerial consists of six strands ol
“Antenium” aerial wire, is 30 feet high at
ue end and 20 feet at the other end, 77
feet long and connecied loop fashion, “L.”
wype., m orider to get the maximum wave
length for receiving from high-power sta-
tions. My ground is No. 4 copper wire
~older(d to water pipe. and is about 13
Ieet u)llg

With the above set I can hear any night
in the year, the time signals from Arling
ton. Va., and Key West, Fla. | have also
heard the Savville, L. |, station at mght, at

Particularly Neat Radio Station of C. E. Lawson.

favorable times of the vear, and can hear
the U. S. Naval stations at TCharleston,
S. C.; New Orleans, La.; Savannah, Ga.,
and Reaufort, N. C. as well as varions
near-by and smaller amateur stations.

This 1s, T consider. a very mood recnrd
for so small an acrial. and T helieve is due
to the f{act that all my connections are
soldered und the wiring as simple and
tirect as possible.

I would Jike to exchange photos oi my
set with other amateurs,

CLARIENCE L. LAWSON,
Cleveland. Tenn.

NEW RADIO CLUB IN BANGOR,
ME

The Penobscot Radio Club, of Bangor.
Me., was organized recentlv and the fol-
lowing ofticers were  elected:  Harold
Grant. president; Roy N. Johnson, vice-
William J. Anderson, secretary
and treasurer.

The other memlers arc:
Cornelius Sullivan.
Edward Frey.

All the members have up-to-date appa-
ratns.  Aeetings are held weekly at the
home of the president. The club members
would like to communicate with other
radio clubs and exchange photos of
amatenr sets with other amateurs. Ad-
dress all communications to William [
Anderson. 122 Lincoln street. Bangor. Me.

William [all.
Wainwright Reed and
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A. C. Massaye Vibrator.
(No. 1,149,099: jssued to Leo J.
Wah!l and Edward W. Wahl)
The patentees of this device in-
tend that it shall be used on alter-
nating current circuits and in this

Fig 4

way a vibratory electro-magnetic
force is caused to act from the
electromagnet <oil 15 on to an iron
armature 16, which is attached to a
pivoted, spring mounted, arm_17.
On the end of the arm is a rubber
applicator cup 19.  The operation of
the device is self-evident and it is
very simple, magnetically con-
sidered.

Portable Electric ‘Itouble Lamp.
(No. 1,148,662; issued to Oliver C.
Dennis.)

This invention provides for a small
electric trouble lamp, suitable for
use about automohile engines, ma-

ik ;
7-// 1 \ -
chine work. etc, and includes a

strong magnet coil mounted in the
base of same. This magnet coil 12,
is connected in multiple with the
electric lamp itself and is thus sup-
plied with current from a common
battery, such as that used for igni-
tion on the car. The central core of
the coil 12, is of irom, as is also
the outside shell surrounding the
coil. The magnetic flux passes out
of the core 11, through the iron
body, on_ which it may happen to
rest at X, and so back into the
recond pole face, comprising tbe
outer shell.

Electric Stethoscope.
{No. 1,147,282; issued to Kelley AL

General

Turner,
Acoustic Co.)

assignor  to

An improved form of stethoscope,
utilizing the well'’known dictagraph
principle and therefore being of re-
markable  sensitivity. The specially
arranged micropbone and controlling
rheostat 8 co-acts with a loud talk-
ing receiver 5 and the vibrations of
its diaphragm are reproduced acous-
tically through the tube and ear
pieces 6. A small battery, of the
flashlight type 7, provides current
for this system. The inventor
claims that several parties can listen
to the heart heats and also to the
actual character of the beats simul-
taneously: owing to the greatly
amplified’ strength of the beats, as
reproduced by this dictagraph appa-
ratus. A much desired improvement
it seems.

Electric Dry Battery.

(No. 1,117,753, issued to Leo J.

Schatzel, assignor of one-half to
Oscar V. Maurer.)
A new style of dry battery cell

made up in the usual manner, as
illustration shows. Improvement con-
sists in using as a_<epolarizer a
persulphate of one of the following
metals: Bariwm, strontium, ammoni-
um, coprer, manganese, calcium, so-
dium, lithium or potassium. Of
these, potassium  fersul-
phate is the persulphuric
acid, which produces the most
marked results. Such  bhatteries
yield 2 volts and the life of the
battery, as well as its recuperative
powers, is said to he well ahove
that of any common cell heretofore
manufactured. Complete formulae
are given in the patent for making
the entire cell.

however,
salt of

New Wireless Head 'Phone.
(No. 1,148,941; issued to Ilarry D,
Wier, assignor to Western
Flectric Co))

Several good features are in-
corporated in this patent for an im-
proved wireless head telephone re-
ceiver. Firstly, the receiver 13
adjustable to practically any posi-
tion esired, by means of the swivel
frame and trunnion 35 and 36,

/\ Fg1
5

s

Fig2

Secondly, the magnet poles may be
adjusted to a greater or less dis-
tance  from the diaphragm by
means  of a sliding thumb nut
26, attached (o0 a threaded base
plate 10, adjustably mounted inside
the receiver shell. The nut 26 can
be clamped at any position desired
and the receiver 1s thus adjustable
for different signals and frequen-
cies. Further, the cap 9 and the
inside shell 5 may be removed from
the base shell by imeans of a
bayonet joint 29.

Search-Light for Revolvers and
. Guns.

(No, 1,149,705 issued to Eugcne S.
Ward.)

A modified form of electric flash-

light with small size battery, whicl
may be comained i the handle of a
revolver, etc. The flashlight hulb is
placed in a metal tule attachable to
the under side of a revolver or gun.
I'his tube has a shding tube on
same, so that the leus which it car.
ries can be focused for the best
results in any case,

Wireless Antenna.

(No. 1.147,010; issued to Reginald
A. Fessenden, assignor hy mesne
assignnients to Samuel A, Kint.
ner and Ilalsey M. Barrett.)

i

m— i
/ ]

This patent covers in considerable
detail the special forin of umbrelia
antenna for radiotelegraphy, as used
by Prof. R. A. Fessenden, at the
‘rant Rock station in Massachusetts.
The illustration shows how the va-
Tious guy wires 16, spaced radially
about the 100-foot steel pibe mast
11, form a part of the aenal proper.
The entire mast rests on an insu.
lating glass base 14, and the patent
covers methods for either using or
not using the steel pipe mast as part
of the aerial system. Also powerful
spring shock or mechanical tension
absorbers 76 are mentioned to be
insefted in cach guy wire, so that
the mast will have great flexibility
and resilicnce, mechanically con.
sidered,  The guy wires are, of
course, highly insulated, as becomea
evident in view of the fact that
they form a part of the antenna
proper,

Loud Speaking Tetlephone

3 Receiver,
(No. 1,152,536, issued to Albert S.

Moffatt.)

N
%
by
§
N

i

N

The patentee of this new lowl.

COTPIES OF ANY OF TIE ABOVE PATEXNTS SUPPLIED AT 10c. LACH.

talking telephone receiver arranges
an electro-magnetic e¢ircuit in the
shell of same, as perceived, The
diaphragm 5 is resiliently mounted
and 1s actuated so as to reproduce
sounds by means of a lever 23, con-
nected to the soft iron armature 24.
The position of the fulcrum lever
22 mav be adjusted, and it 5 thus
szen that owing to the difference
in leverage thus obtainalle that it is
possible to greatly amplify the move-
ment of the armature 24, ‘Thus it
is possible to make a satisfactory
electro-magnetic  telephonic repro-
ducer.  Also the pole 14, of the
electro-magnet 21, is adjustable as to
its position, as will be ohbserved.

Electric Pilot and Night Lamp,

(No. 1,147,949; issued to Eliot
Keen,)
Fig?

Aitot izmp @ Figo
W4 |4

This patent covers a special form
of pull socket in which the pull cord
is arranged to comprise a flexible
double conductor. To the end of
this twin flexible pull cord is at-
tached in a nprotective c¢asing or
cage a small pilot lamp 41, Either
the large regular lamp 2, or the
small pilot or night lamp 4, may
be switched on by alternating pulls
on the cord 3.

Electric Sad Iron.

{No. 1,148,627; issued to Edward E,
. Rose.)
New style” of electric sad
providing a® very

iy /” P

iron,
neat and efficient

leading i:: the
The double
through a
protective spring 22, adjacent to the

arrangement for
double conductor cord.
conductor card passes

insulating handle 5, A connection
block 6 is placed within the hollow
handle and two lead wires run down
through the hollow handle frame 4,
to the heating element 7.
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Under this heading we wlll publish hereafter eiectricai or mechanlical
Ideas which our clever Inventors, for reasons best known to themselves,
Rave as yet not patented. We furthermore announce the grand opening

of the

PHONEY PATENT OFF1ZZ

Por the reliei of all suffering dafly inventors in this country as well

as the entlre unlverse.

We will revolutionize the Patent business Immmedlately and OFFER

THE ELECTRICAL EXPERIMENTER

Phoney Patents

YOU THREE DOLLARS ($1.00) FOR THE BEST PATENT.
your Phoney Patent to Washington,
Inltial fee and then you haven’t a smell of the Patent yet.

11 you take
they charge yYou $20.00 for the
After they

have allowed the Patent, you must pay another $20.00 as a final fee.

That's $40.00 1!

WE PAY YOU $3.00 and grant you a Phoney Patent
In the bargain, so you save $43.00!1

When sending in your Phoney

Patent application, be sure that it is as daffy as a Jovesick bat. The

daffier, the better.

Simple sketches and a short description will help

our staff of examiners to issue a Phoney Patent on your Invention Is

a jifty.

No. Umsteen hundred and forty ’leven.

PHONEY PATENT OFFIZZ

U. R. WRIGHT OF WHEREATIN VA.

BOOKWORM'S NURSE

Pat. applied for 10 minutes *fore lunch.

Specification of Phoney Patent—ApplicaEm Sandpapered September the Tooth

To those who—consarn it all, here goes:

I, U R. Wright, of the Burg of \Where-
atin, Va., do hereby swear dreadfully, and
afirm firmly that [ have invented means
whereby and by which a confirmed Book-
worm may be relieved of all

clectric cell.  (The bluestone image. after
months of constant use, will acquire a like-
ness to William Jennnws Bryan.) The
electric current thus sct up actuates a
switch which cuts in the storage battery

umbrella is automatically let down to its
normal position.

Strapped to the chest (if he has one) of
the victim is a small electric fan in circuit
with a thermostat so when it is warm the

thermostat starts up a delightful

anxiety about reading too late at
night, getting wet in the rain, get-
ting overheated or run over by
,vehicles,

Full description of this wonder-
ful apparatus follows:

A small but powerful dynamo is
strapped to the small of the back.
On each end of the shaft is an
aluminum flywheel covered with
fly-paper and having teeth around
the inner edge of the rim. Pawls
fastened to the legs of the wearer
engage these teeth and spin the
dynamo when the wvictim walks
along either fro or to, hither or
thither. The current thus gen-
erated is led by small wires to
storage batteries concealed in the
high stove-pipe hat which goes with
the outfit. So a man, thus ﬁtted
out, really has “bats in his belfry.”
The top of this hat is the most in-
gemous part of the whole mecha-
nism. It consists first of a shallow
hard rubber pan, shaped much like
a friction tight molasses bucket lid.
In this lid are laid narrow strips
alternately of copper and zing,
these being connected in parallel.
On top of this is an image of Theo-
dore Roosevelt, rampant, carved
from a lump of copper sulphate or
bluestone. Mlore about this later.

Between the shoulders of the un-
fortunate is an umbretla which nor-

THEAMOSTAT <

b‘—% ROPHONE
}
ELECTRIC WATCH

INDUCTION COIL)
\&

An Electro-Mechanical Dingbusted Nurse for

)

SAFETY FIRST
SAFETY PiN

e vE BOMB

‘Bookworms.”

mountain breeze.

Reading so much a man is likely
to forget to \\md his watch, so an
electric watch is provided. Injury
to the cyes by reading in too dim a
light is prevented by a selenium cell,
which in im light relcases a switch
operating an electro magnet which
pulls a lever to and fro rapidly, on
the end of which is a pepper
shaker. This shakes pepper in the
eyes of the reader and thus calls
a halt.

While crossing the street, inter-
ested in a hook, one pays no at-
tention to approaching autos and
cars. A scnsitive microphone worn
on the person actuates a spark,
which explodes a bomb under the

coat tails of the bookworm, left-
ing him gently into the air. while
] the said vehicle saunters non-

chalantly on beneath him upon its
wonted way.

To prevent reading in bed too
late at night, a 10-pound mallet is
fastened in the umbrella socket,
and at the appointed time the elec-
tric avatch connects the circuit and
the mallet descends upon the
noodle of the victim, giving 40
swift swats, knocking him insensi-
ble till morning, when he is awak-
ened by a shock of 10,000 volts
from an induction coil.

In testimony whereof, I have

mally hangs down, closed, behind
him. On the handle end of the
umbrella is a segment of gears which
engage with a small motor. Now the
action is thus: When a shower starts,
and the Bookworm is ambling along, face
buried in a volume of “Deadwood Dick,”
the rain drops trickle over the DBluestone
image of “Teddy,” partly dissolving him
and covering the zinc and copper strips
with bluestone solution. thus forming an

to the motor which hoists the umbrella.
There is a tiny hole in the bottom of the
hard rubber lid or pan which contains the
zinc and copper strips so that the bluestone
solution trickles very slowly out, and down
the back of the wearer’s neck. For this
reason the patient must wear blue acid
proof overalls. When all of the solution
has run out, the switch is released and the

hercunto appended my nom-de-
feather this dav, O Lord, preserve
us from further attacks.

U. R
By his attorney,

Staxrey H. Covixgrox,
Lynchburg, Va.

Witnesses: 1. B, Darn. Whooda
Thoughtit. Ischga Bibble,

\WRIGHT.

INVENTION TO DETECT PRES-
ENCE OF OTHER BOATS.

W. Lorenz, a jeweler of Buffalo, N. Y,
has succeeded in perfecting two valuable in-
struments which have heen accepted by the
Canadian navy. One of the inventions is
known as a “ship detector” on which he
has been working two years.

The detector makes it possible for a ship
properly equipped to ascertain whether
other boats are within a certain distance,
their direction and approximate location.
The instrument works on the principle of
wireless telegraphy. The vibrations of a
ship bemg detected are communicated to
the receiving apparatus through the vibra-

tions caused by the machinery. The ap-
paratus will work effectively, it is said, re-
gardless of the number of ships within its
operating radius. The other invention has
not been made pubtlic.

NEW WIRELESS STATION AT
CHELSEA, MASS.

On Sept. 15 the new wircless station at
the Naval Hospital, Chelsea, was opened.
It will be the most powerful on the Atlantic
coast. The station at the navy yard will
not be dispensed with, hut will be run just
the same. The new station cost in the
vicinity of $125,000.
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WIRELESS SYSTEM SAVES 500,000
LIVES IN A YEAR.

Fresh evidence of the value of the wire-
less as a saver of lives has been found dur-
ing the disasters and threats of disasters
following in the wake of the European war,

Repeatedly the Atlantic Ocean has been
combed by wireless in its sending of wdrn-
ings to threatened passenger ships. Al-
though no figures are at haad, a wireless
operator has just estimated that not felver
than 500,000 lives that would have been
lost before the invention of the Marcom
system have been saved Dy it since the be-
ginning of the present year.
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This department is for the sole henefit oi the eiectrical experimenter,
Ruies under wnicn questions will be answered:

of sufficient interest will be published.

1. Only three questions can be submiited to be answered.
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled matter considered.

3. Sketches, diagrams, etc., must be on separate sheets.

MEASUREMENT OF FREQUENCY
IN A. C. CIRCUITS.

(340) 1. Callahan, walts to
lnow how the frequency of an alternating-
cwrrent ¢ircuit may be measured.

A\, 1. There are several ways of meas-
uring the frequency i eveles of alternat-
ing-curreut circuits, but the usual and most
direct micthod is 1hat utihzing a standard
“frequency meter” ot the direct-indicating
tvpe.  One of these, of the vibrating-reed
type, costs abont $65 for frequency mieasure-
ments somewhat above and below 60 cycles.

FREAK RADIO RECEPTOR.

(316) ). M. liacher, Medina, O, ex
plains how he has picked up ridio signals
on a telegraph sounder without any de-
tector.

Ao L Inmost cases that have come to
our attention and along the line you men-
tion is has heen found that the armature
bar, ete. {of the telegraph sounder, for in-
stance), has Dbeen so  adjusted  that it
formod 4 microphonic eomtact which would
pick np wireless signals; or also it would
act as a reproducer of specely under certate
conditions.

Quite possibly the dead wire ¢irenit v
ning from the sounder avts as :m acrial,
and wircless signals have heen repeatedly
picked up by usiung a telegrapl or telephone
circhil as am atteita,

BATTERY CHARGING CUT-OUT.
(M) L. J. Roche, Laiavette, N. Y.,
inquires about making a battery charging

= ]

Avtornaric cut ovf

ﬁe/dmyu/af
Hotaver -5 feet

Wiring Diagram for Stlorage Battery Lighting
Plants,

cut-ont for accumulator plants.
1. The appended lighting plant dia-

Questions will be answered here for the benefit of all, but only matt-

Quesnons addressed to this department canngt be answered by mail

gram shows how the E. 1. Co. automatic
storage battery charging cut-out works.

You may experiment with this form of
cut-out, and in designing the coil windings
vou should allow about 1009 circular mils
area of copper wire for each amyprere which
is to pass through the coils. llence you
can very easily design the cuils hy referring
10 a standard -1}, .& S. wire gauge, as given
in most eleetrical catalogs.

\While one size of cut-out with certain
windings on same will take care of a
dynamo and hattery outfit somewhat higher
or lower in voltage than that which it is

ajinnunuinnnnnnnnnnnnmnnmns

Want to Swap?

Tf vou have anything to huy, sl
or exchange and want to make
sure of doing it quickly and at an
» insignificant cost, advertise in the

Scientific Exchange Columns
OF
The Electrical

Experimenter

You will fund udvertised in

these colnmns:

Photographic supplies, Phonographs,
Wireless Apparatus, Electrical goods,
Bicycles, Motorcycles, Rifles, Gasoline
Engines, Micrescopes, Boolks, Skates,
Typewriters, Etc.

The owners of thiese 1hings wish
to ‘“swap” them for something
else, something which you may
have.

The Rates

One cent per word (nume and
address to le counted) minrimum
space 3 lines. Averape 7 words
agate (o the line. Remiliance

wiust accompany all orders,

The Classified Columns of the
ELECTRICAL EXPERIMENTER
GET RESULTS

More than 40,000 Electrical Ex-
perimenters

,'IIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr

it becomes necessary to re-
wind the coils especially for the dynamo
to be used when the dynamo varies 20 to
* per cent. ahove or helow the rating of
the cut-out.

will see your ad.

desioned Tor.

THE TUCKERTON N. J., RADIO
STATION.

(313) James S. ——. Washington.
D. C, asks what form uf high-frequency
gencrator is employed at the Tuckerton.
N. J., trans-oceanic wireless station oper-
ated by the Goldschmidt interests,

A, 1. The powerful radio station at

www.americanradiohistorv.com

Tuckerton. N. J., uses a Poulsen arc oscil-
lation generator of about U0 k.w. rating.

Data on this and other powerful stations
in this country is given in the Government
“Radio Call Book,” procurable at 15 cents
from the Superintendent of Documecnts.
Washington, D, C

LOADING COILS.

(349) R. A, de Vore, Atlanta, (.
wants to know the number of turns neces-
sary on tuning coils 3 iuches in diamcter
to obtain the longest possible wave length
with an_aerial 700 feet long and 50 feet
high. He also wishes to know the maxi-
mum additional wave length he can receive
by using a loading coil.

\. 1. There is. zencrally speaking, no
limit 10 the wave length you can receive
by using large coils; that 1s, you can wind
a coil 10 feet long. but such large coils are
not properly proportioned. A properly
constructed tuner has a length that is equal
to about iour times its dianteter, A coil
of this size. 12 inches long and 3 inches in
diameter. wound with No. 21 wire, in con-
nection with your acrial should have a
wave length of about 2500 meters, and you
can add loading ndnctance both n the
aerial circuit and the detector circuit to
raise tlis wave length up to 7,000 or even
10.000 meters by using coils large enough.
The usual prictise is to put a condenser
across the secondary circuit to increase its
wave length.

CONDENSERS AND RANGES.

(350.) AL Paul Peck, Plainfield, N. J,,
asks several questions: 1. Whether glass
plates can be used in receiving condensers.
2 The wave length of his aerial. 3. The
distance over which he can receive with his
apparatus. 4. llow far he can transit
with a buzzer outfit.

A. 1. Glass plates can be used for re-

Buzzer

Buzzer Used for Transmitlting Radio Signals.

ceiving condensers and are suitable for suclh
purposes, but their disadvantage is that they
are rather hulky; otherwise they arc su-
perior to those mmade from parathne paper.

A. 2 The wave length of your aerial,
R0 feet long. 20 feet high, with lead-in 15
feet long and a ground wire 20 feet long.
would be approximately 160 meters.

A. 3 We do not make a practise of
answering questions regarding the range
over which wircless sets will receive, be-

(Continned on puge 354.)
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RECEIVERS

—

Holtzer-Cabot

Radio Receivers

have honestly
earned their
reputation of
being the

“Most Sensitive Receivers Made”

Other features are light weight, comfort-
able shape, durability, perfect finish. Send
for Booklet 20 DZ for description.

THE HOLTZER-CABOT ELECTRIC CO.
BOSTON — CHICAGO

A NEW CHAMBERS COUPLER

o No. 744, PRICE ONLY $6.00

Positively un-
eqgualed for
the money. Is
6" high, €”
wide, and 14"
over atl,
Wound with
Enameled
wire, and has
a very umique
slider. Wood-
work maliog-
Try one, you will not be disap-

any finished.
pointed. . X

5¢, in stamps brings our 6i-page illustrateq cata-
logue, 13-13-24. Nome otherwise.

F. B. Charpbers & Co.

2046 Arch Street
Philadelphia, Pa.

“Mignon-
System”

Patents Applied
for

R C 2
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A Marvelin
Seleetivity and
Efficiency.

The T.asf Word
in RAD1O -
APPARATUS,

Write for
Laterature

MIGNON - WIRELESS CORPORATION

Specialists in Radio Signal Receiving Apparatus
127 W.MarKet St., ELMIRA,N. Y.

NEW SAYVILLE PHOTO

SHOWING THE ELEVEN NEWLY COMPLETED MASTS
(3 of them 3500 feet high), Also two detail
inserts, showing buildings, ete.—3 in 1—S8ize

S1zg 12% X 9% X 6 InCHES

6x$ in. Mailed in roll, ready for mounting 25c.
postpaid.  Send stamps. Ask for free wireless
catalog.

CHRIS. M. BOWMAN

Box 104 LANCASTER, PA*
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cause there are so many factors governing
this, It is impossible to make more than
a haphazard guess.

A, 4, The buzzer transmitter set illus-
trated will transmit about half a mile
under ordinary conditions, but distances as
high as five m’les have been covered with
same. A prominent New York firm is
about to market a buzzer which they claim
will cover distances of about 100 miles,

AERIAL AND GROUND.

(351.) Wallace Green. Hackensack, N.
J., asks: 1. The effect of the height of an
aerial above sea level. 2. The effect of
grounding wireless apparatus and a tele-
phone on the same water pipe,

A. 1. The height of an aerial ahove sea
level will have a tendency to increase vour
range, but not in direct proportion, as it is
the height above the ground which deter-
mines to a great extent the range. Th's is
due to the fact that waves propagated into
the ether have a tendency to follow the
surface of the ground and not to continue
in the same plane as the station from which
they are emitted,

A. 92, The effect of grounding wireless
apparatus and the telephone on the same
water pipe will not be noticed unless the
’phone wires run very closc to the aerial.
In that case a large part of the energy
from the transmitting set will be absorbed
by the wires and will cause annoving noises
in the receiver when using the ‘phone.

RADIO QUERIES.

(352.) \V. B. Jones, Hampton, Va., asks:
1. For a hook-up for a iransmitting appa-
ratus and receiving apparatus.

2. 1f he

Radio Transmitting and Recelving Hook-ups.

can pick up Sayvville and other such sta-
tions, 3. 'The stand'ng of the Dodge Tnsti-
tute of Telegraphy and Radio.

A. 1. Attached drawing shows the
method of wiring transmitting outfit, using
quenched gap, ¥-inch spark coil. Hook-up
for your receiving outfit is also shown.

A 2. We cannot say positively if you
can receive Sayville or not, but would ad-
vise you to listen for signals when the
station sends press, which is between 8 and
11 p. m.

A. 3. We are assured that the Dodge
Institute of Telegraphy has the best that
can be obtained in equipment, and its
faculty consists of experts in the line they
are teaching.

A. C. MOTORS.

(353) Earl Meldrim, Fort Edwards,
N. Y., inquires the difference between one,
two and three-phase motors, and which are
the best to use.

AL
alternating current circuit that posseses but
one wave; that is, it reverses at stated pe-
riods. The two-phase circuits generally con-
sist of four wires, and the phases are 180
degrees apart ; that is, the current in one set
of wires is at maximum when the other is
at minimum. The three-phase current con-
sists of three waves comhined on three

www.americanradiohistorv.com
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Three-Phase Alternating Current Waves.

wires, and the peaks of the currents are
120 degrees apart; this will be understood
from the drawing. It gives a sketch of the
current waves in a three-phase circuit. As
to the lhest motor to use, it depends on the
purpose to which the motor is being put.
2\ three-piiase motor has been found to be
very practical, but requires quite an elab-
orate starting svstem; it has a good start-
ing torque. This motor is what is known
as the induct'on type; that is, the fields
and the armature have no electrical cone
nection. The two-phase motors operate on
the same principle, but the windings are
wound in two separate coils, not connected.
The single-phase motor is generally of the
synchronous type; that is, it starts as a
series-wound direct-current motor, but on
reaching synchronism with the supply cur-
rent the connections to the armature are
automatically cut out and the motor oper-
ates in synchronism with the alternating
current supplying same.

HORSEPOWER QUERY.

(354.)) Felix Washakas, Chicago, IlL.
desires to know the horsepower of a motor
required to move 100 pounds at a rate of
1,320 feet per minute on a level surface,
and the amount of current it will take to
run the motor.

A. 1. As you do not give any clue to
the coefficient of friction in your letter, we
have figured out the required power of
if the wecight was being lifted vertically.
It would require a 4-horsepower motor to
imove 110 pounds the required number of
feet per minute in a vertical direction, but
if the weight is mounted on wheels or
rollers the power required will drop to
about 10 per cent, of this amount. It will
require 28 amperes at 110 volts to run the
4-lhorsepower motor, and if the power 1s to
bhe applied horizontally the amperage will
drop to 2.8 approximately, and the horse-
power to 4.

AERIALS AND RANGES.

(355.) Edward Jones, Fairmont, W. Va,
asks scveral questions: 1. The efficiency of
the spiral aerial as compared to that of the
straightaway. 2. The wave length of a
spiral aerial 14 inches in diameter, 60 feet
long, which contains 800 feet of Antenium
wire. 8. What is the time of operation of
the Sayville station. 4. What high-power .
stations should he be able to receive from.
5. The advantage of a large capacity vari-
able condenser.

A. 1, We have had no experience with a
spiral aerial. From reports, we believe it
to be very efficient, but for all-round
amateur work we advise the construction
of a straightaway aerial, as it has given
great satisfaction in the past

A, 2. The wave length of the spiral
aerial containing 800 feet of wire will be
between 1200 and 1,400 meters,

A, 3. Sayville is still in operation, but is
under UJ. S. Government control. It sends
press every evening from 8 to 1L

A. 4. You should be able to hear the
N. A. T. and W. H. E. Marconi stations at .

(Continued on page 356.%
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THE ELECTRO IMPORTING COMPANY CARRIES THE LARGEST STOCK OF E.\'PERI.\'IENT AL, ELECTRICAL AND WIRELESS GOODS
IN THE WORLIY ‘e are the originators of the Wireless Experimental business i ihe U. S., selling the first wircless outfit in 1901, Qur won-
derful facilities enable us to give you delivery it 24 honrs.  WHEN ORDERING COODS FROM THIS PAGE EXNCLOSE POSTAGE ELSE
GOODS MUST BE SIIPTPED BY ENPRESS COLLECT. The goods shown here are only a small part of eur entire line which is fully described
in our 275-page Cyclupediz Catalog, which weighs V5 lh., is 634x5% inehes in size and contains 2,000 articles, 858 illustrations, 30 diagrams and
tables, full Morse Coutinental and Navy Code Charts, besides “Treatise on Wireless Telegraphy,” list of call letters of all U. 8. Gov't and Com-
mercial ship and shore stations. This wonderful Cyclopedia seut free if you send us de. in stamps or coin to cover postage only. WE SELL
MERCIHANDISE, NOT CATALOGS. “H'hy buy (,'umFogs wilres the best s free?” Use coupon helow to send for Catalog, enclesing de, tor
postage only.

WIRELESS
DETECTOR

Boy Scout Knife. Hus 2 [Upright Caloric Engine. |Smallest Fi light Made. Telegraph Key. louble |Inter-Ocean Wireless Re- | Wireless Detector. Guar.
excellent quality steel | Runs by hot air. Simplest NICkBl'(‘aBe. tungsten lamp, |circuit. Hubber comp. base | ceiving Outfit. Has loose  anteed to receive long dis
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chain to guard against |construct. Is verydurable. |very powerful lizht, is very |ber comp. binding posts. | fixcd condenser and 7000 me- | back. Bawe hard rubher
loss. Chain is detachable |No steam or watef used. handy and fits in vest|Metal partanickeled. Bize |ter loading coil all mounted comp. etal parts nickeled.
at will. Length 3% in. |Hize 9,;x1%. All cylinders pocket. Size 2xxlix11-16, I2'5!31{u A wonderful value. | and cnunected on polished f;‘:{‘,ﬂ "‘&"*}' sy pl;fi‘gé S1z0 2x
%h. wt. 4 ounces. $ 50 of brass. Sh. w $ 95 h, wt. 4 ounces. $ 50 Sh. wt. 1 pouni. $ 35 oak hase. Size 10xi2x $8 00 et free with ¥ " Pri
o8 .. oooiii. P 2 1bs. Price, . . Trice S S Price . [6';.8h.wt.10 lhe. Pricc¥Os prepaid....... s We

Rugby Football. Made of |D¥name. B volte, 10 am-| Rh!?gﬂh rorcelain Bhﬂﬂ X-mas Tree Lighting Out.|Hustler Hotor. Huns won., Revolver Flashlight, Ex-
Pebble grain leatber. lined |peres. Yery beavily bullt for (ﬁ?:ima;n c:‘;:g?{';“ge“}los" o {fIt.  LFor 110 volt house cur-/derfully on one dry cell.| act model of automatic re-
with duck. Bladder gitar- jauto.ltg.. chargiug batteries.| fipually.  Invamnble for dumrnine|rent. Has 16 colored lamps, [ Will operate small tove | volver, shoots lirillinnt light
anteed against acciden{, |clectroplating., etc. Excel-] lamps, regulating emall [potors. |red, blue, white and grecn.|beautifully finished and] when triggerie pressed. Gone-
wear or abuse for one year. |lent power motor on B volts, | ete. Diameter 4 inches. ntrol-|arranged jn two festoous.|very strong. A wonder for| taius tungsten lampand bat-

Most wonderful value cver [mede to last. SizeBx3iixa¥. ;gsbje}' i‘};‘r‘.'gihklgi:';“"““ N3 Abaolutely safe and complete’ the price. Size 3x3x4. | teryin haundle. Surprise your

.8 Sh. wt. 2 | \ Vi . Sh. wt. 1 X jends. Size 432
e in s ihe. 390 Bt " $9.00) proepsome Shwi 2 Shwt A tres $4.05 Brica . P .85 i e 5.95

") 16003

Electric Lighting Outfit. | Radlo Nitrogen Battery. Dynamo. Vcry poweriul, [Free Wireless Course con-| Telephone Receivers i) “Presto’” Hand Lamp. Fits
8 volt 150 watt capacity. ln- | Gives3volfs andls same size| gives 6 volts 6 ampﬁr@s.‘sis“ng of 20 lessons. total|ohms. Hard rubber comp.| on any dr¥ cc)! and will
cludes generator, s&witch [as standard No. 6 dry cell.|lights, 12 tungsten lamps,*]w age, cloth binder aize powerful magnet. Withtwo| burn for 50-75 hours. No
board with meters, etc., ¥ | Wonderfully efficient. Made| charces storuge cclls, runs|- l(lp =S h 850 il 4 30\ receivers and no battery.| danger and always ready.
H. P. gascline cn&ine, storage | of extra bigh Rrade muterials. | as a power motor, ete. ANot| ‘510 in. wit illus. vou cah talk 500 fcet. Slze, Supplied complete without
b"f:’i'nﬁ“’é’ﬁg"éi"”"' bydro- | Gaed for lanterns and experi-a toy. Size 6x6x6 inches. [tables.  Coupons for (his|2y x 1'% inches. Shipping| batters Heflector is ad-
ety 19 ighte. Sb, $74 00 | mental work. Sizedx f35 Sh. wt. 7pounds. $3 70 Free TWireless Course in|wejght 1 ponnl. $ 4 | justable. Size 633,
wt. 185 [ba. Price, .. o 2%. 8b.wt. 3 Ihs. Price ¥+ Price ............... . lour Cyelopedia Catalog. Price. ............. . P Mh.wt. ¥ lbs. Price.¥.

Upright Steam Engline. ; Trolley Car Outfit. Wou-|Pocket Ammeter. Hange!* Presto’’ Bicycle Lamp Spark Coil. (uves | iuch; Printing Press (acii-luk-
Has water gnuge, whistle, | derful value, will run on dry|0-30 amperes. l'ocket size.|{electrle). Uperutes almost flawming apark on G voles.|ing). AWill print a form of
large balance wbeel and will | cells. Qutfit cousiats of trol-| Finely nickel plated, accur-{66 kours on one dry cell. 2|/Lull Dog' style that'a ¢op-| 2bxi% in. Includes5a fout,
operate on keroscne and pe- | ley car, controller, electric|ate, dependable and hendy.|lnch reflector i8 fully adiust-|ied but never equalled. Oak] of 175 characters. type case,
troleum. Tested before ship- | headlight and 15% feet of| Invaluable for testing dryjable. Fustens on handlebars, [frame.platinum points. Rub-| gold and ailver bronze, ink. cot.
ment. Directions iucluded, | gtraight aud curved track.|cells. Diameter 2% incbes. |Battery containerincluded but noller comp. hinding poste. | o0 cards,cte. with instructions.

1o Bih, Showt. § QB | Corglze12s0xt, b @5 G5|Net eight 4y o2 § GO [burery. rertecty 4] JG|Siee ixsiiny. €4 (0| rixg s vt B $3.00
THE ELECTRO IMPORTING COMPANY

“EVERYTHING FOR THE EXPERIMENTER "' W:te 3:;“ name
236 FULTON STREET, NEW YORK and address in

the Margin below
C——— | = ——3{[=l] JOL: 1BI= a) 4 ]

Yﬂencﬁt by mentioning “The, Elpctrical Brferimenser), when writing to sdvertisers.
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QUESTION DEPARTMENT.

R E ' 4 S I & l - 3 l . (Continued from page 951L)
Philadelphia; you should also hear N, A. R,,
/ Key West, and N. \, X.. Colon.
r I HE N I‘: “ 7 B B A, 5, The advantage of a large variable
condenser lies in the fact that you may use
- large values of fixed inductances in your
p—— -y tuner, which means you may use fewer con-
6 New Type -BB- CRYSTALO| is 8 SUPERSENSITIVE Detector comprising every accessor 'ts ‘1 e ;
T e » g (] y t:luts on the switch of same and get very
UL vonmgle. of o blghls findahel 3 frivas close tuning. .\ large variable condenser
nebogzing Lu.mu o \\'hl}'ll Iih' lul;tnlmll A snper 15 gencrally placed across the primary of -
Seosave Ciystadoi oylimler of  which the " i
L ihery proccniva i el 10, Gk the loose coupler for long waves and
switched in series with the aerial when you
desire to receive short wave lengths.

it aceessibie [or retning to seenre finest
adjusnnent. A cohering indnetiinee espocial-
I endeabival ol calibiatid o the super-

seteinve ey limder, A Hyel condenser With
v ernael expacity lor this purtienbar eylio-
der. A specially wainnl Buxaer ol whieh MIGNON COUPLER AND DR.

the frequency  is o eintrolled by n knueled
serew Il monnbal oo e Tt of  the
case g producee a0 note that is best smded Lo
axaixt e colicring llu- alloy i the oxbipler,
Two of the t oprmle dry batter
operity e ¥ .|Il1l oyl cont
tane whivh g |l<|J\ throneh the top of alhe
s Tor gecessibiliny,

Wilh this eavelnlly desigmed ol endibated
insrrminent Yool to 2t Qi on the
talibe, councet yonre p o al Leandx
ol tuning  eorl il yon oare pernm

COHEN'S TUNER.

(356}  Reginald Pink, Dronx, N, Y.,
wishes to know: 1. The sizes of wire on
a primary amnd secondary of the Mignon
coupler. 2. If any of the variable con-
densers in Pr. Colien’s Navy set may be
left out. 4. If the Wireless \ssociation of
America is still in existence.

rlnl."lq ”.SL'—!Z'.'..”J"‘Li.Tlf'n'.'-L'.l"'{l-'..l-'d' o e |::I-'.-sy1'-t Dimensions 7' . x 5. x 3'/ high Sl 2 oo A. 1. We are unable to supply you data

. upon the windings of the Mignon coupler,

as this is a manufacturing secret and is
ot supplied to outsiders.

. 2 We think vou could use one vari-

able condenser in Dr. Calien’s receiving

Irook-up by using a double-pole switch in

das 0 ronege Variable Comldengers enn e - _— .
adibent Bf alowiveal, Mailing Weight 3 Pounds. Price

LB V43S IS THE LATEST CRYS-
B8 SaEtion TALOI RECORD

CRYSTALOI

A PERMANENT WIRELESS DE-
TECTOR THAT HAS MADE A
WONDERFUL RECORD

You will tind wiveless men an Limd
and =ea nging Crystaloi -tectors in
] L ; viher  deteetnr
matly bnrn ont o gn
demd il e exver remly to pick np
the mintest eurvents that are in ¢t
air. They are sold amler the Tar-
ney  guartante- ol oare making their
wonllertnl reputation on real merit,
Semwl today for 't obeseriptien
Dimensions 2'{ x 17, in. ORDER A CRYSTALOI TODAY AND
Mailing Weght 1 Pound, STOP YOUR DETECTOR Dimensions 4 x 317 in.

PRICE, §3.50, TROUBLES Weight 2 Pounds. PRICE, $6.00. Wircless Receiving Tuning Diagram.

cointection with it that will enable you to
threw the condenser in series or in parallel
with the intermediate circuit as shown in
the sketch,

Ao The W, A, O. A is still in exist-
cnce, and yvou may obtain all information
by writing to the Alodern T'ublishing Co,
2 Fourth avenue, New York City.

THE TELEPHOT.

(357.) W, C. Culver, Indiana, wants to
know: 1. Of what scienttfic value “seeing
over @ wire” is, or the Telephot. 2. Also a
remedy for vibrator sticking.

\. 1. By the perfecting of an apparatus
hy which it is possible to see over a wire
we would be enabled to transmit pictures
with a great speed. not to mention the many
industrial uses it could be put to. It will
cnahle yvou to attend a moving picture show

Dimensions: 5., x 21, in, Made in two capacmes
Type X—35 Plates. Price $3.5
Type XX—50 Plates. Price, $5. 00
ORDER ONE NOW
and see what you have been missing.
Fhe New Tarey Viapiable Cowdenser weots all
e equliements of  the osl exaeling wireless
HE nesinch as it bag morse L'u]:.lulj' 1Ter 1tR wivee

H
i

:lull I||l\ condensire ey TR The great advan i - = —
1ee lics i the el that il s ]lln\nlnl with muml lutasions 3/, 1a. x 1 m. Price 33.50, 2 -
plates of a sprecial atloy 154 . i digmeter, ot Abailing Wadght One Tonnl. hy m“CIY going into your parlor and clos
whieh the cntire arca is available Cor l'lll]llt']nihl‘,, This is u rwlical departare Trom the see-pted 111“' the [)rﬂl)cr switches. You would be
"y E 2 B I | & L ) >
Flulll(lln::;;‘r This yon will fud in e other varinble Lol L londinzcolll 16or ot Tl 1I:eptu .lhle to sit comfortably at home and watch
o ST, PR . . . tite conl with 1s switeh p-ulll-< revolves wihle the 4
N lh:. ‘\l|€\ 1w "I'l\"l'”"JIII' COllnger pOssesEeR ool blide remiiing statiohary. | This oes form an dl‘lt*ﬂloblle race 400 mll'ts away. _You
= BT = ';IlTo.‘“]”1[:\'l“n’:hm:n:'fn:l‘:l 011:}“”: of construction nrakes o mnell negler sud nmee no douht know from pructical experience
o . I 1Y MU i . R
ding rlass (ule o w ...'1.' the senle i= engraved  oraliel fustramient. and the totatine of the el when you are personally talking to anyone
PR N > > 5 3 U L d "3 CVELen un nrnng
']:.h.I,T J-Iprh .;”-Ifile]ﬁ..l .u|1||h ', ‘?mﬁntth:mninn‘in ‘;‘E the =witel blade. 11 has o ocapneiry at  dAnyi You can Q\Plaln vour meaning much better.
g 1 :-.-1 U et l‘im (:mlh g l‘;'\l‘llr‘l}:ﬂ." (tl'l;-ll:'l'i (\l\l'\l.“]l‘l.‘lli“:l” Si:lh.‘[.:l .]iviTiuu_\- ..1; W1 lm-t-l'r.-z as the expre::uon of the features has qultc
R H K po el p sacl. [ (&R P ‘ R ary 08 . . .
! COPOTLION il are Lizhly finished. A hand S :l tm:l (.;‘I:_.l,.l“v“m:l]:,lj,’,l,,lllt'\4.: ,'ul::'.:r': an effect on the understanding of any n-
:nl\ll'll ‘.:‘u\l weare valpable wirnless instroment von :1':(. (.,vlltlir,.lil,,,.‘n-qxn.-x;l :s.lnf l|:|||'ld-ruhhlc Im_ulnpnsi- formation you are tr_\'ing to convey ; thus
» . ion, 1e blade is of 4 silver alloy, which in=nies e s 1 -ould he, so to speak
> the maximnm  ¢Hiviene The rotmry il hax a secmg over a \’\'l'l‘e }\OlI( v S 3
SEND FIC"bEM'?]Eg;TES C{AN']:Q_A?;AO‘ng‘PS FOR klnll'l:-'d eloe mwl i\'_ pr 1ed with 0 geale dividled persnna]l_v intcrvnewmg a man \VI!O may l)e
3 i Tito wi-wGH mgih | divt several hundred miles away.

E ; 5 Third 'Avenue \. 2. Regarding hthe trouhll\e you alr(fi.'
] having with your vibrator sticking, wou
ugene T' :l‘urney Company’ Inc" NEW YORK Qs suggest that you clean the points and use

a lower voltage.on the coil, as it appears

Your beneéit by mentioning “The Electrical Exvperimenter” swhen writing to advertisers.
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Mlllti -f‘Alldi- one

to us that the vibrator has a tendency to
weld the contacts together. This may be
due to the condenser across the vibrator
having become disconnected in some man-
ner, thus causing undue sparking. As a
rule vibrators stick due to either using too
much current or not having a large enough
primary condenser connected across the
vibrator points.

ANTENNA QUERY.

{858.) J. Scott Wilson, Piqua, O,, sends
us a drawing of an aerial he intends to
construct, and wishes to know the advan-
tages of this type of aerial.

A, 1. Your aerial possesses no radically
new features except the rat-tails, which are
separated by means of a spreader where
the lead-in is connected. This gives no dis-
tinct advantage, and we believe it will be
better if you group the rat-tails 15 feet
away from the aerial proper.

A SIMPLE ELECTRIC CHAIR.

(352.) D. Causey, Greenville, Ill, asks:
1. For the dimensions of a coupler, the
coils to be stationary, using switches for
tuning. 2. Where he can get a good tan-
gent galvanometer. 3. If it is dangerous
to operate a receiving outfit during a thun-
derstorm.

A. 1. The dimensions of a coupler of the
type you ask about can comprise two coils
6 inches long, the larger one to be about
4 inches in diameter and the smaller to be
about 3% inches in diameter. These are
wound with No. 24 and No. 28 wire re-
spectively, and are mounted one within the
other and leads brought out to the switches
in the usual manner of wiring these
couplers,

A 2. You can get the address of the
firm handling galvanometers from the ad-
vertising columns of The Elecirical Ex-
perimenter.

A It is very dangerous to operate a
receiving set during a thunderstorm. as the
aerial acts as a lightn'ng rod and will draw
the lightning into the station, and the op-
erator under these conditions is in danger
of electrocution.

CHARGING STORAGE BATTERIES.

(360.) Raymond Johuson, Potter, Neb..
wishes to know: 1.!df Storage bhatteries
can be charged by gravity cells. 2. What
size of wire to wind a five-bar telephone
generator with to obtain 6 volts. 3. If he
can make a good wireless ground by fasten-
ing the ground wire to a driven well 256
feet deep.

A. 1. Storage batteries can ‘be charged
by gravity cells, but it requires a long time
for them to be fully charged. You should
use sufficient gravity battery to give about
2 volts more than the storage cells for
proper operation.

A2, By winding your magneto with
No. 20 wire you will be able to get ahout
6 volts from same, and you can regulate
the voltage by changing the speed at which
you drive the machine.

A. 3. Fastening the ground wire from
your wireless set to a driven well will give
an ideal wireless ground, as you are mak-
ing connection to moist soil.

LEAD SALTS AND THE X-RAY.

(361.) ©Eric C, Peters, Pennsgrove,
N. J, inquires: 1. If all the lead salts have
the effect of stopping X-rays. 2. Whether
radium rays can pass through lead, or are
reflected from it like a mirror. 3. He also
asks several questions regarding the length

(Continned on page 359.)

The-new wonder in the  witeless world, It increases the Audibility 1,500 Times

| Read What Others Say

Messrs, Stickel & Stickel, of Connellaville, Pa., say: "“We ha\e given your apparatus a
thorough test and find that tbcy are all that you claim them to be.'

_Mr. D. L. Irvin, of Curwensville, Pa, says: "I was surprised with the results from it.
Arlington and several other stations camec in so loud that I could read them with the 'pbones
ten feet from my head.”

My, Kalph Batcher, of Toledo, Iowa, says: “The resuits were even more than were
expected, both at the convennon and by other amateurs in Des Moines, who tested the
apparatus, and other places.”

Mr. John Tucker, Jr,, of Elizabeth, N, J, says: '*After a thorough trial, am astonished
at the results obtained . . . (.ombmmg as these instruments do, the greateat degree of
efliciency coupled with extreme compactness, they are, w1thout doubt, the finest instruments
H cilered tu the amateur and professional wireless field at large.’

\Wv. O. Horner, of Cleveland, Tennessee, says: “l have been trying your Multi- Audi-Tone
out as an Amplifier . . . I was more than surprised at its sensitiveness. It is certainly
wonderful. . . . I stood at the rear of my store, one hundred and twenty-five feet from
| ‘phones, and copied Arlington and KeY“ \Vest, also Tampa, [Florida. I consider that some

ampliiying for way down here on Inlan:

' "oV
Nole. FIVE OHM Sﬂﬁ\m““ | = l
Tuo ce\§#=12 oxg  TEST RECEIVERS | Nowr use mare | §E
Than one cell o ; BAT
1S o CELL BUZZER B

m%l WL - dry \n\\us__}

e " -
v v,

CRYSTALOID
DETECIOR

J G /7 neINDY
[
= {40

PUSH
BUTTON
O

Te vse The WMMum- AERIAL
e Yawvae wilhout the

WULTI-AYDI-FONE
B - Rt Tona - RADJUSTMENT

“®¢% | [MULTI~AUDI-FONE| S

ELIZABETH, NJ.

Multum in Parve Recewef“ lnclun‘mg Cryslalon Detector alﬁl Buzzer. « S20 00

Multi-Audi Fone, Tncludmg our Spec:ally Wound Head Sel s ==y = §30.00

The Matchiess Christmas Present Our Complete ereless Sat, Dnly = - - $50.00

Talking Multi-Audi-Fone | Telephone Voice Multiplier

Size, 4137 x 6" x 7", Size, 214" x 89" x 415",

‘The amplification is so great with the Talk-
ing Multi-Audi-Fone that the signals can be
read all over the five-story building from our
laboratories, which are located on the third
floor. If the windows are opened, the signals
can be heard across the street, even when the § |e indistinct coming over 100 miles of wire.

trolley is passing. Buy a Multiplier and stop straining to get
Price, Including hoen - . . $100 something you can't hear, Price $15.00

The Telephone Voice Multiplier has been made
possible by applying the principle employed in
our Mulh Audi-Ione to the telephone receiver.
The voice can be distinctly beard coming over
1,000 or even 2,000 miles of wire that would

e . MULTI-AUDI-FONE &
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Buy Your Xmas WireLess Now

BIG REDUCTIONS FOR NOVEMBER ONLY
Save 25% If You Act Quickly

Here is Your Opportunity to Secure the Best Navy Type Loose Coupler on the
Market. Regular Price - - - - - $15.00 $10@
K@ For November Only—Reduced to - - - - - —=

" A bruss lacquercd 6,000 meter inductance tuner, perfectin every detsil. Equipped with four
J point loading inductance which increases the wave lenZtb 4,000 meters over-the average Navy
Type Tronsiormera. The priniary winding has 24 taDs—one switch controls tbe primary in grouba

of tens, the other controls one turn at & timme—and is equipped with a dend end awiteh. Enclosed

'? in a cabinet, the front of which is polisbed hard rubber. Tbe secondary coil is wound with double

' silk covered wire and the inductance s varied by a ten point switcb, With tbis coupler tbe very

finest and most accurate tuning is easily and Quickly secured. With 2 Zood sized aerial the recep-

— tion of wave lenZths up to 6,000 meters is possible. l

o
e =9 All Finished Parts Ready For Assembling With Full Instructions - - « $6.50

Our No. 810 Complete Sending and Receiving Station | Receive The Time From Arlington

Sends up to 12 miles. Regular Price $20.00 | AND ALL NEWSPAPER AND SHIP REPORTS

; OUR SPECIAL TIME
:::;:::Ves T FOR $ .00 | SIGNAL RECEIVING OUTFIT $8:1__9
' NOVEMBER 4= REGULAR PRICE $10.85 )

ONLY

This is our new

&4 2 1915 model made .
- =~ q . ighe
7 & JL Full 1% inch coil type. Send up oindzhe mhnlgeri?ll
= _ 9 to 12 miles. Receives up to 1,000 g . |
¢ M miles under favorable conditfons. ohtainahle
= = Equipped with 3 double pole 1,000 | Douhle slide
C |] - obm receivers, 6 fect ailk cord and conpler for close
e S dodble headbund. Size of base 12 x tunlng is wound
e 16 inobes, beigbt 13 incbes, weigbt with No,
£ ';I"ly Bl °°‘l":g'°' . - green silk cover-
- This s a coi ¥ equi a I y qr
3 l‘cl::.bslz- sla“l‘-l;:. mufgmlw'c:lly nnnd?.-lggfric- ed “l_l_e on the
ally perfect mnd ready primary — the
N%{hi:-g'ﬂ:&:r ?:rv{ﬁ. gecondary  with
L] g
class was ever constructs No. 2. There
e _Inewblimprow.;g are 8 points to
Ing cull ables U H
tine 1n OF Tune out divide its capac-

party you might dcsi.:e‘,, ity. A 3,000 metre loading coil placed hetween the coupler
thus eliminating sny - | and the aerial Ly a switch that throws it in or out of the
Si5ts of & 11 0. Seark circtit enables FOu to recelve mmateurs with the coupler alone

Cail, 12 Flat Plate, Con- and loung wave stations Ly the addition of the loading coil., One
gensery; our “Dop't Jur B fixed condeuser of proper capacity, mproved universal detector,
and Switch to tell if your one buzzer test to test your mineral, and potentiometer. This
fetector s gworking. N {nstrument is assewhled on a highly finished oak base. All
Wound Tuner for long | metal parts are heavy nickel-plated.

wave station capacity. This statlon, with our Navy Type lLoose Coupler, as illustrated
oy SRR ek oang | avove, oo be e s e $15.00

o pletel 2000 ROl S = L 3 8.8 SR
Headset.
I R E E [ ]

Complete Gem
Station

Receives up to 300 miles.
We will glve absolutely free

Regular Price - - = = $5.95 $4_9§
For November Only - - - = ==

Consists of %-inch coil, fluted end
spark gaps, four plate secondary, one 2 &%
B e . a Gem Outfit to every one
collapsible helix, one key, a two-slide ) )  who sends us the cost of the
tuner, fixed condenser, detector and || necessary equipment for it. Tbis eduipment conpaists of :

buzzer test to test your mineral. ‘This 2000 Ohm Headsel. . ... ... . ... it eninnnnns $3.95
set is mounted on a highly finhished 5‘:3 'é:,i,"d;:,:’é.;m‘.;_' 22 l:ﬁ
1 ea ) - re. p
°f'kk t]’asle ‘;"}{,v?l}]l me‘:()ldp?rt; .vf 20 Ft. of Rubber Cablo f .90
OickelL DRt THEaYSCOCSIZECRaEnR TOTAL oottt ittt et i v aaaas $6.63

under favorable conditions, will send up

t0 3 miles and receive up to 300 miles. Send 36 63 at once and we will include tbe Gem Receiving Statisn

Free. A splendid outfit for beginners.

Send 6¢. in Stamps for Our Big 152 page Wireless and Electrical Catalog ‘“H-80"
Containing Hundreds of Wonderful Bargains of All Kinds

Nichols Elect. Co., 1-3 W. Broadway, N. Y.

Manufacturers of Standard Quality Goods Only

.
You benefit by mentioning “"The Electrical Experimenter” when writing to advertisers,
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QUESTION DEPARTMENT.
(Continued from page 357.)

of the wire used in an article on the tele-
graphone that appeared in the June issue
of this magazine.

A. 1. It has been found that a mixture
of granulated lcad and linseed oil is the
best lead salt to use in making garments
that will protect the X-ray operator from
the burning effects of the X-ray. Any
cloth may Dbe used for this purposc, but
silk, being of such a fine texture, retains
the salts much better.

A. 2. Lead is opague to all the radium
rays and acts as a screen, absorbing them
and having very little reflecting effect. This
applies likewise to X-rays, as you may no
doubt understand if we mention that a lead
salt is used in making the gowns to protect
the operator.

A. 3 The telegraphone was actually
constructed for experimental purposes and
only 200 feet of wire was used. Yon may
use any length of wire you desire by in-
creasing the size of the spools to hold it.
You will be able to purchase steel wire
from any dealer in electrical supplies, and
he would no doubt he able to quote you
prices on small gear wheels.

BLOCKING CONDENSER.

(362.) Frank ‘Haverland. Jr, Madison,
Neb., wants to know: 1. The wave length,
power and time of operation of the Fort
Omaha radio station. 2. Correct capacity
for a blocking condenser to be used with a
loose coupler.

A. L. W. V. H is under Government
ownership and is l'kely to operate at any
time of day. The power, we bhelieve, is
about 3 kw. and operates on a wave length
of 600 meters.

A. 2. A blocking condenser for use with
a loose coupler should have a capacity of
075 M.F. If the ’'phones are connected
across the condenser it is advisable to utilize
an adjustable type for this purpose.

AERIALS AND LIGHTNING PRO-

TECTION.
(363.) Allen Sjoholm. (Chicago, IlII,
asks: 1. How a loop aeral can be con-

nectedtoa S. P. D. T. lightning switch. 2.
Which type of aerial is best for sen(lmg
and receiving—a loop or a straightaway
aerial. 3. If a carborundrum detector re-
quires a battery for its successful opera-
tion,

A. 1. A loop aerial cannot be connected
to a s'ngle- -pole double-throw switch for
I-ghtnmg protection, but by adding an extra
clip as shown in the drawing it can be
done. This protection can then be afiorded
by wiring the switch as shown.

A. 2. It has been found that the locp
acrial is superior for receiving because it
15 a closed circuit and does not reradiate
recelved energy, while the straightaway
aerial is better for sending bccause it does
not require an anchor gap in the aerial.

- Logped cervof

Liglaning s, /

Looped Aerial Lightning Switch.

You may arrange an aerial switch so that
you use a loop aerial for receiving and a

THE ELECTRICAL EXPERIMENTER

straightaway for sending, as shown in the
July, 1914, issue of The Electrical Experi-
menter on page 44,

A. 3. A carborundrum detector requires
a battery of about J volts and a potenti-
ometer for its proper operation, as it re-
quires a close regulation of the voltage to
get this detector adjusted to its most sensi-
tive condition.

RECEIVING TUCKERTON.

(361.) Max Clinch, Lakewood, N. ].,
asks several questions: |. The usc of a
tikker on damped waves. 2. Regarding de-
tectors. 3. Schedule and wave length of
the Tuckerton station.

A. 1. N is possible to receive time sig-
nals from N. A. A. (Arlington) by using
a tikker, but it has been found in actual
practise that a detector responds best to
stightly damped waves. You should use
the tikker when receiving from stations
which use undamped waves, such as Tuck-
erton or the Fcderal \Wireless Telegraph
Co., which- use the Poulsen arc system.

A. 2 Tt is generally admitted that the
galena detector is the most sensitive of
mineral detectors, while the ordinary

Audion, particularly when used as an ampli-

fier is really the most sensitive extant.

A. 3. The wave length of the Tuckerton
station is very high, about 7,500 to 8,000
meters, and it has no special t'me for
operating, being a commercial station, but
can be heard nearly every evening about
11 o'clock.

HOOK-UPS,

(3v5.) Clifton F. Taylor, \Waltham.
Mass., asks for a hook-up for a wireless
outfit.

AL Q. No. 335 shows the proper wir-
ing for the apparatus you mention, hut we
would suggest the addition of a variable
condenser to your outfit. This condenser
1s shown in the drawing and it increases

the flexibility and range of the station
\;lb[ly
LINE INDUCTION AND VARI-
OMETERS.
(366.) Casimir H. Jaraszewuz, Chicago.

1. Whether a

I11., asks several questions:

Variometer Hook<Ups.

current of 4,400 volts used for railroad
work would affect a wireless set located
200 feet from the said circuit. 2. The prin-
ciples and construction of a variometer.

A. 1. Since your aerial is located at
right angles to the wires carrying 4400
volts, it will have little or no effect on
your set heyond a humming sound that may
he slightly noticeable.

A. 2. Drawing shows two connections
for a variometer. The first illustrates a
variometer used as a loading coil, and the
second how it is used by the Telefunken
Co. for tuning purpoeses. A variometer
consists of two concentric coils of wire,
each containing an equal value of induct-
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LEARNING TELEGRAPHY

beeomea gimple when your instructor is the Omnigraph
Automatic Transnitier. Combined with astandard key and
sounder or Wircless Buzzer, it will send you telegraph mes-
aages at 2 slow spoed. which ¢an beincreased at will to mateh
the gendinkg of an expert oprrncur as you hecol‘:e more pro-
ficient. t Adopted Ly U.S. Gov't. Made in 2 styles, (rom
$2.50 up, all acourate. Circularfree.

Omnigraph Mfg. Co., 39 L Cortlandt St, New York

PHILADELPHIANS
KNOW US

You, too. should earn
of our large stocks of
Electrical and Wire -
less Apparatusandin-
telligent service. As
agents for The Electro
Importing Co. and J. H.
Bunnell & Co. we as-
sure you of qual-
ity merchandise
at lowest prices.

Quaker Light & Supp]y Co.,’#?.ﬁ;f,"pi‘:

If you wonld like to get londer signals, make
vonr station more sclective and receive longer dis-
tanees, get this efficient Receiving Transformer.
Send two-cent stamp for Bulletin 105, fust out.

Colby’s Telegraph School, Auburn, N. Y.

“Construction of the
Audion Amplifier”

with working drawings, particularly de-
scribing the transformer. Price, 50 cts.

THE MISCELLANY, ¥,BazecshyFrads:

KANSAS CITY, MO.

OSTON WIRELESS

Boston Receiving Transforaer, $7.5

. Variable Condenser, Zsi’latos $¢.75

€oston Detectors, $1,00, 51.25, $1.75, $2.25, §4.00
Agent for Electro Importing Co. and A. W. Bow-
man Co., Maphattan and Adaums Morgan Spark

Cotls, KEver-ready 1ash lights and hatteries,

Catalog for stamp only.

M. MUELLER, 18 Devenshire Street, BOSTON, Mass.

1 Microfarad Condenser

cast in metal box with 2 binding posts. Insula-
tion good for 800 volts
Regular Price, $7_00; Special Price,
for cash with order 32.00

Rosenthal Laboratories, Camden, N. J.

You benefit by mentioning “The Elecirical Experimenter”

www.americanradiohistorv.com

when writing to advertisers.
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WE carry a very complete line of Wireless Apparatus in
stock, being Chicago headquarters for the Electro
Importing Co. Same prices, same goods and Free Wire-
less Course. The Static Machine shown here is an
example, Just turn the handle and get 2 and 3-inch
sparks. Price, $3.75. No bat-
teries required. We also
carrv a complete line of
Electric and Auto

A
_ Supplies. ((‘ C

s i i

sfz:‘rlqp4sciop our 0 9 Y‘

3 complete ‘ \@c}\"‘

catalogs. v 0‘\. Tungsten

o@ S ; Flashlight
a i M £y by b o &8 Lulb,
Price §3.75 4 o T g onliey (GER MR B

No. 125 Tungsten, Nickel Vest Pocket TFlash-
light with Tungsten bulb and Ever.ready hattery
complete, 49¢. Extra bull. 15¢. Lxtra hatiery, 25¢,

Nitrogen Lamps are thie latest type of Electric light and

No batteries
required,

\' use 507 less current than the old style lJamps. hey
* also give you twice the light for the same current,
PRICE LIST
60 Watt, ... ..., $0.90 400 Watt, ...,....54.00
1007 S0 e 1.00 5000 soxmar: 4.5
V 200 Y LL..ll... 2.00 TS & pa e 6.0
300 R T I 3.00 1000 ¢ 7.00

Send 4c. in stamps for our 3 complele Calulog:\'“c;n& ba-rgm'n
shect of raw material and lescon coup i

Winger’s Closed Core Transformers

14,000 VOLTS
Periectly Insulated.

1; Kow. $10.75
£ Ko 20.50
a AW 0.

1 Kow, 25.50

Designed for Jirect connection,
110 volts 6o cycles without resist
ance or impedance. Send 6¢, for
bLig new catalog.

Winger Elec. & Mfg. Co.

711 So. Dearborn St.,
CHICAGO, ILL.

OOSE couplod, eompleto receiving sat, pri-

mary wound with bare wire secondary

wound with very fine silk covered wire. Sec-
ondary divided up by ten tanps which aro
brousht out on end Piece, contact beinz made
hy & Phosphor bronze rotary awitch with a hard
rubber knurled knob. A specially constructed
detoctor allowing a very fine adjustment is
one of the foatures of this station.

A fizxod condenser of the exact capacity. spe-
olally constructed for this size loose coubler.
greatly adds to the efficieney of this outfit. All

Complete as described

parts built of solid oak and mounted on a solid
oak base, beautifully finished.

This station will be sent camplete as oescribed
with ane 80 ghm double pole receiver, headband
andcord. +» .+ o+ o+ o+ & o+ $4.45

Send stamp for our wirelesa catalogue, and
froe codo ehart of unbroakable fibre.

e Q A East 32nd St. All"'Univ 1 tfit. s sold wilh brivilege
Universal Wireless Co. 198,00, 52C ) of 10 dove irial and mones back gunrantee.

|ﬁew, Efficient, Beautifully Finished Complete Re_ce_iv_ing_Se_t'

November, 1915

ance, The inner eoil has a knob fastened
to it, so that the planes of the two coils
may be changed. The two coils are then
connected in series, and when placed so
that taey help each other; that is, so that
their respective magnetic fields are assist-
ing each other, the inductance is at its
highest value. As the inner coil is slowly
turned out of the plane of the outer co'ls
the inductance changes, and when turned
througa an angle of 180 degrees the two
coils will be opposing each other and the
algebraic sum of their inductances will be
zero.

WAVE LENGTHS.

(367.) W, J. Gravely, Danville, Va,, in-
quires: 1. About the stations that have the
same sending range as the Arlington sta-
tion. 2. The wave length Sayville ‘s now
using. 3. The sending range of the Wana-
maker station in New York and its wave

length.

A. 1. Stations on the Eastern coast
having a range equal to the Arlington sta-
tion are: Sayville (W, S. L.), Key West
(N. A R), Colon (N. A. X.), Tuckerton
(W. G, C).

A. 2, Sayville uses a wave length of
about 2,800 meters, and sends “press”’ to
ships from 8 to 11 p. m. daily.

A. 3. The Wanamaker station, New
York (W. H. 1.), uses 2 kw. and has a
send ' ng range of about 250 miles under all
conditions, and operates on a wave length
of GO0 meters.

INVESTIGATIONS IN LECLANCHE
PRIMARY BATTERIES.

A new and commercially valuable in-
vestigation of the construciion and chem-
ical reactions of the Leclanche cell, the
form of primary battery used so extensive-
? for ringing bells, buzzers, etc., and in

ry cells operating portable flashlights,
bells. igniters, etc, has been undertaken by
Ernest G. Crocker, of the graduating class
in electrochemistry at Massachusetts Insti-
tute of Technology.

The polarization was found to be due
to an alkali effect of ammonia, previously
referred to as hydrogen, and experiments
were made with different sizes of the
grains of materials contributing the dry
battery, and various ratios of one of the
materials to the other for efficient work.

It was found that the fineness should be
between 1/40 and 1/100 of an inch, and
contrary to the custom of some manufac-
turers, the two constituents should be ot
the same size. The materials used are
carbon and pyrolusite, and the quantity o}
the latter should be about 60 per cent. of
the whole mixture.

Mr. Crocker found the best material for
removing the alkaiine effect is chloride of
zinc. The practical result of batteries con-
structed according to the formulas de-

CONTAINING 12 ISSUES OF THE
A BOUND VOLUME &R etbiiininrir ror '« S C.
Bound in substantial green cloth: lettered in gold. Postage on 3 Ibs. is extra. Book Department. A
REAL BARGAIN. EXPERIMENTER PUBLISHING COMPANY, Inc.. 233 Fulton Street, New York.

You Can Only secure the best in FLASHLIGHTS and BAT-
TERIES by insisting that
this trade-mark is on flash-
light-case and battery. If your
dealer cannot supply you with
| our product write
| directly to us for

dqced from the experiments is that they
will remain more constant in current pro-
duction under light continuous use.

Beacon FLASHLIGHTS and
BATTERIES are made in a
wide variety of styles and
shapes but only
one quality—
THE BEST.

BEACON MINIATURE ELECTRIC (0., “*R:w'“SRi ™ BRANCHES: CHICAGO, SAN FRANCISCO

*Short-Circuit Proof.”

_ o e el S
“Cigarette”
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PATENTS miatr PAY

Edited by H. GERNSBACK

in this Department we will publish such matter as is of interest to inventors

and particularly to those who are in doubt as to certain Patent Phases.
addressed to ‘‘Patent Advice’’ cannot be answered by mail.

tions must be clear and explicit.

Questions
Sketches and descrip-

Only one side of sheet should be written on.

: Telephone Lock.

(28) Henry Lewis, Toronto, Canada,
has submitted a model and skectch of a
telephone lock and desires to have our ad-
vice if it is patentable and whether it is a
practical apparatus; it is to be used in
locking telephones so that unauthorized
parties cannot use it.

A. We have carefully inspected the
mode!l and drawings and find that as far as
we can tell the invention is original. We
think there is a good chance to obtain a
patent on it

We wowd, however, desire to caution
our correspondent that up to this time
telephone locks have not been very popular
and they are hardly ever used at all for
some curicus reasoi.

Foreign Patents.

(29) Victor Stefano, Newark, N, J.,
wants to take out a patent, and he is par-
ticularly interested in obtaming patents also
in Germany, France and England. He
wishes to know if we can give him the
addresses of some trustworthy attorneys in
these countries.

A. It is common practise that if you
take out a patent in this country that you
let your attorney take care of your foreign
patents also. Nearly all reliable attorneys
in this country have corresponding at-
torneys in Europe, as well as the other
coniinents, and they are in a position to
do the work better for you in this manner
than if you sent the patent direct to for-
€ign attorneys.

Gun-Flashlight.

(30) Atfred S. Turner, Lynn, Mass., has
sent us a description and draft of a gun-
flashlight, the idea being that the flashfight
is operated by means of a trigger before
firing the gun.

A. This invention is not new and vari-
ous patents have been allowed on precisely
the same arrangement. We believe there 1s
a concern in existence now that manufac-
tures revolvers that have a flashlight
mounted underneath the barrel, and from
this you can see that there is hardly a
pélance of your obtaining a patent on this
idea.

Nickel Plating Paste.

(81) Howard Armstrong, San Diego,
Cal,, has invented a nickel-plating paste and
submits a sample of the paste to us. He
wants to know whether a formula of this
kind can be patented and whether such an
article is in demand, i

A. We have examined the paste in ques-
tion and find that it works indeed very
well and seems to give a good plating as
far as we can tell. We have not made an
analysis of the paste to find out what it
contains, nor do we know if the nickel-
plating will not peel off in time.

There is probably a good chance that a
patent can be obtained on the formula,
though we cannot be certain, for the rea-
son that quite a good deal of this work has
been done before. '

A very large concern a few years ago
started to sell some nickel, silver and gold
powders which gave an electro-chemical de-
posit simply by wetting the powder. We

understand that while the article was a
very meritorious one, the company went out
of business as there was probably not suth-
cient demand for the article. A large ad-
veriising campaign was carried oun, but it
seemed to be of no avail.

Incandescent Lamp.

(32) Alfred Schucider, Boston, Mass.,
lias periected an electrical invention cover-
mg an incandescent lamp and he desires to
know whether he could go ahead manu-
facturing same or seliing it'tec a manufac-
turer as soon as he has applied patent on
the invention; he furthermore wishes to
know how long it takes an iuvention to be
patented at the Patent Office.

A, We most strongly advisc against do-
ing any commercial work on an invention
or offering it for sale before the patent
has been allowed. It sometimes takes years
to get a patent, particularly in an art where
much previous work has been done, as, for
instance, in your invention. You are prob-
ably aware that there are hundreds of
patents in existence on incandescent lamps
and it is therefore almost certain that it
wiil take a minimum of onc year before
the patent can issue. Of course, this is
presuming that the invention is an improve-
ment over something else.  If, however,
the invention is radically different from
anything existing so far and presents a
basic idea, it probably would take quite a
little less time for the patent to issuc.

As a rule we would caution inventors not
to enter into any agreement with any firm
or individual to manufacture an article
which has not been patented. Only in ex-
treme cases does such a course prove profit-
able. The reason for this is that very often
the first idea of the invention is very crude
and the article in question will stand quite
a lot of perfecting. For this reason if an
invention is given to a manufacturer and
he should improve upon it in such a way
as to alter the original invention the in-
ventor would have no recourse in case the
manufacturer desired to manufacture the
article in question without paying the in-
ventor royalties.

DODGES HURRICANE BY AID OF
WIRELESS TIP.

The 85 passengers recently arrived at
New York from Central American and
West Indian ports on the United Fruit
steamer Pastores wrote their thanks to
_Captam Henshaw for bringing them home
in calm weather.

From the time the Pastores left Port
Limon until she was reported off Sandy
Hook Captain Henshaw received wireless
reports enabling him to keep out of the
hurricane’s zone.

TWO WONDERFUL
BOOKS FREE:

Entitled "laventors
Guide™ (146 pagee) and
"*What and How to Ia-
vent—Proof of Fortunes

in Patenta”™ (127 pages)

PATENTABILITY \
REPORT |

Bond eketoh or model of
Your loventica for free
seavch of the Patant |

| Office Records and re-
I port aeto patentahillty. |

Hlighest Relerences, inoluding 100 manufsctursrs
we serve.

PROMPTNESS ASSURED
Across the Street from the U. § Patent Office

E. E. VROOMAN & C0., wadunaion, 5%

PATENTS AND 7 \TRADE MARKS

IANCAGTER <% 8 ALLWINE

252 Quray Bldg. L2t Washington, D. C.
Book “Inventions—Patenting & Promoting” Free

Our co-operntion with an invencm: ija, FIRST, to
Lelp him establish bis ricbts before io discloyea tho idea
to ANY attorney. SECOND, tugivo a frank obinion
whother it will pay to patent his idea, based upon our
extensive knowledze of manufactucers’ wants and faeil-
jties. TII1ItD), to obtain for hiin a patent whxgh isin
renlity a valuahlo mononoly, FOURTIL, toadviac and
assiat bim in the profiting by outright eale. territorial
rrants. obtaining royalty, or independent meoufactur-
ing of the invention and FIFTI, gidinr him to 8o profit
Ly conferrink with man ufacturers, ibvestors or dlatribu-
tors of machinery. . )

Before fending & rketeh to anyone, sizn, witness,
and deposit in our fire-proof vault our document

EVIDENCE OF CONCEPTION
b AND ESTABLISH YOUR RIGHTS

----FREE COUPON!-----'———-------—----------

PATENTS

Books and Advice Free

Send sketeb or model for seareh. Highest Reforencee.
Best Results. Promptness Assured.

WATSON E. COLEMAN, Patent Lawyer
624 F. Street, N. W, Washington, D. C.

PROTEC YOUR IDEAS

Under our plan
inventions can be
protected at low cost during financial strin-
gency, or while perfecting or testing commer-
cially. Square deal propesition with refundable
fees and free investigation if you mean busi.
ness. Send for free booklet and references.

Milo B. Stevens & Co., Attys., Estab. 1864
694 F St., Wash.. D, C. 203 Monadnock Block, Chicago

PATENTS WANTED

Write for Qur Five Books, sent Free to any
address. **What to Invent” econtains List ot
Inventions Waunted, with full Information re-
garding $1,000,000 in prizes offered for inven-
Lions, among which are
$100,000 for Best Substitute for Gasoline,
$50,000 for First Person Crossing Atlantie in

Aeroplane.
$26.000 for New Substance for Denaturing

Aleohol.
$50,000 for Best Device for Saving Life at Sea.
$10,000 for Machine for Pulling and Topping

Beeots.
$10,000 for Automatio Train Centrol.
$10,000 for Improvements in Postal Service by

United States Government,
$12,000 for Improvements in Navy Department

by United States Government.

Field Motor

$10,000 for Improvements® in

Ambulances.
$5,950 for Miner's Electrio Lamp.

We have a special department devoted to
Electrical inventions and having secured many
valuable patents In this class we are in a posi-

I tion to advise and assist inventors {n this fleld
! in the development of their inventlons.

[

|

 VICTOR J. EVANS & CO., Patent Attorneys '

: NEW YORK OFFICES: 189-191 Broadway PHILADELPHIA OFFICES: 1429 Chestnut St. 1

! Main Offices: 779 9th Street, N. W.,, WASHINGTON, D.C, :

: GENTLEMEN: Please send me FREE OF CHARGE your FIVE Books as described above. 1
1

1

PNAME L. i e LADDRESS, « « yovevovecnns 5660000000000 0 N, 0000000 1

You benefit by mentioning ""The Electrical Experimenter’” when writing to advertisers.
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BUILD YOUR OWN

GRANDFATHER’S
CLOCK

WITH OUR HELP

Wa furnish blue printe. fin-
ishing material and inat rue-
tions. Buy the worka, dial,
weights and pendulum from
us  at surprisiugly low|
prices. You make a finel
probit  building arti stic
elocka for yvour iriends
Complete  works, $5.00,
Others with chimes at all
prices.

Ask for atiractive free offer.

Clock Company Ef
1661 Ruffner St.
PHILADELPHIA, PA.

EXPERIMENTERS—INVENTORS

Let us develop yourinventions and make
your working modela.
Our well equipped shoD and staff of expe-
riepced model builders are at your servico.
‘e carry a complete stock of gears.
Bhipment made same day order received.
Send 4cin atamDs for hooklet Inventora'
Supplies.

UNION MODEL WORKS, Established 1882
119 S, Clark St., Chicago

Experimental and Model Work

ELECTRICAL INSTRUMENTS AND
FINE MACHINERY

Inventions developed. Special Tools, Dies,
Gear Cutting. Etc.

HENRY ZUHR
32-34 Frankfort Street New York City

BRASS GEARS cut by an
entirely new peocess, The
most accurate made and at prices
that cannot be cqualled hy others.
Every mear bas a hub, ecebnter
painted chony black, edges turned
true, highest grade red brass, and
much hLeavier than others. We
carry the largest atock in the
world, and every gear listed is
always shinped on date of order.

SEND FOR CATALOGUE

CHICAGO STOCK GEAR WORKS
203 So. Fitth Ave  ::  Chicage

Experimental Work at Reasonable Prices
TOOLS AND DIES

Light Machinery Designed and Built. Auto-
matic Machinea. Cams Cut Exactly to Templet

GEO. SCHWARZ & CO.
123 Liberty Street NEW YORK
Send sketch or blue print for estimate

Armature Discs
ATFACTORY PRICES
Any size from 21 inches
to 14 inckes in diameter.
Best grade material with
japanned insulation on
one side. Send stamp

for circular.
FRED. R. HEILMAN
444 Niagara St. Buftalo, N. Y,

Y mgm» Build a WAR AEROPLAMNE

"ldeal” accurate Scale Draw-
- =2 inze and knocked dewn Parts
"ﬂl’ will enable you to huild EAS-
" ILY exzact 3- !:. Flying Mwinls 1;‘1 those
now usedin the European War. merica
m:zflﬂszbn Her Boys to develop her Acroplanea
Study Aercnautica. RBuild a model mMan-carrying ma-
chine, We will send you 3-ft. Scalo Drnwmga with
building and lying instruetions at following prices:
Curtiss Flyine Baat 50
«  military Tractor 25¢
4 Hydroacroplane  35¢

Nienport Monoblane 25¢
Bleriot Monoplane 15¢
Taube Monoplane 250
Wnieht Biplano ..5c

Ceall Pecli Racer
Complete Set of Elght. $1.60 Postpaid.

JUST OUT—S50-paze AcroPlane Book, with full infor-

mation about Model Acroplanes and Supplies, 5¢. postpaid

IDEAL AEROPLANE & SUPPLY €0.. 76-82 W. B'WAY, N.Y,

VYENTRILOQUISM

nuuht Almost Anyone at Home Bmall cnst Send
ﬂ. A SIITH, HDUI B 3'!8, 82! BIBELDW SI'.. PE(IEIA. HL,

THE ELECTRICAL EXPERIMENTER

RSORS00 NRERO LR AR OO L LB

EDITOR’S CHAT.

You will observe that we have in-
creased the size -of the Electrical
Experimenter once more, the fifth
enlargement in seven months. Nor
are we going to stop, for there will
be a further increase in pages next
month. Where clse can you find a
similar 10c. magazine containing 72
pages, 118 illustrations and 120
articles? Where else can you find
the latest and most up-to-date elec-
trical matter and such illustrations
as are presented month in and month
out in this journal? You know by
this time that each and every issue
eclipses the one preceding it, and
you know what to expect. [f money
and brains can produce a better mag-
azine than ours, we would like to
see it.

There will be some distinctly new
features in the December issue,
which we know will please the wire-
less enthusiasts—something entirely
new; watch for it. There will also
be some very original stories, up to
our usual standard and even echpsmg
former ones.

As you see, we are doing our ut-
most to please you and to give you
the very best to be had anywhere,
and all we ask of you to-day is your
co-operation, to make this magazine
still ‘bigger, still better. Surely you
have a friend or an acquaintance who
perhaps has not seen the latest issue
of the E. E. Why not help the good
work along by sending his name to us
TO-DAY, so that we can send him
a sample copy?

Also, as we stated once before, we
could never hope to publish such a
wealth of matter if it were not for
our advertisers. The advertiser “pays
the freight” and he it is who has
made the Electrical Experimenter
what it is to-day, the foremost popu-
lar electrical magazine in this coun-
try.

Is it therefore not up to you to
patronize him to the best of your
ability? We strongly urge you to
send for the advertisers’ catalogs and
literature, even though you do not
immediately intend to buy. Keep
posted, keep up-to-date. Also re-
member that an “ad” is expensive.
and for that reason the advertiser is
not always in a position to state his
full story in a small space. His
catalog or literature is often as in-
teresting as a magazine and frequent-
ly more interesting, It is your duty
to possess it.

You see it's up to you if you want
a still bigger and still better maga-
zine. Can we count on your hearty

!

WL

support?

And lest we forget: Order your
December issue now. It will be a
hummer !

-'%II]IHIUIII].IHIIIII||II|.||||||1lIIllIlllllII!lll}ﬂllllllll”llllllI|[l|[l|ll||1|1||!||l|||[lIIII[lllll[lllll]lllllll\lll|Ill'!l||||lf__r.
TO ESTABLISH WIRELESS IN
NORTH.

To establish a line of wireless stations
in Southeastern Alaska, which will afford
that territory wireless connections with the
world-wide wireless service which the
Marconi company is planning, is the latest
ambition of that corporation. Stations will
be located at Ketchikan, Juneau, Sitka and
Skagway and a low rate night letter service
between Seattle and these stations will be
established.

e L e e e e e T T
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ASK D./ID
FOR THIS

=
P
K
LISTENS 4

g

Write Quickly for Qur New Catalog

telling how wou'll have harrels of fun with
a Lionel eleetric locomotive, Pullmans,
freight ecars, swltches, semaphores, electrie
lights, track, ete. Make the trairs scoot.
Run 'e¢m on batteriea or a Llonel trans-
iormer which saves batteries. (See cut be-
ow. )

250,000 boys own them—Join us. Lionel
Electrie  Trains are safe—no shocks.
They’'re steel—not Cast Iron—and won't

if Your House
Has Ejlectricity
Buy This Trans-

formeor

Not hlgb prieed.
Unconditionally guaranteed.
Finished bunsomely in
colors and wold.

BOYS® BIG
CATALOG
FREE

Written sp ¢,
cially for
YOU, crammed
full of pictures,

Section of
Lionel Rail Free—
AMost toy dealers, eleetrical stores and de-
partment stores sell Lionel Toys. Go to Four
Toy Dealer, tind out if he sells Lionel
Trains, tell me when you write for catalog
—then I'll include a special section of rail—

free.
J. Lionel Cowen, A Friend of Boys, President

THE LIONEL MFG.CO., &5 Frat 24Street?

For Those
Cramped
Corner
Jobs—

You need a toel that
and effectively.

MILLERS FALLS

Hand Drill No. 306

is designed for just such delicate work. A
handle of convenient shape ecentains twist
drills of all sizes to fit its famous Star
chuck. Solid steel frame. Nickel! plated
parts and encased steel pinions. A beautiful
and efficient tool.

TO SEE IT WORK 1S TO WANT IT

Your dealer will shew you or you may
write for our new catalogue.

MILLERS FALLS ARUNIEAZIHY
oL

Millers Falls, Mass.
N. Y: OFTFICEY

28 WARREN ST.

1

“gets in'" quickly

You benefit by mentioning “The Electrical Experimenter’” when writing to advertisers.

www.americanradiohistorv.com


www.americanradiohistory.com

November, 1915

You've elways
wanted a really

good flashlight,
haven’t you?

ONE that won't short-circuit in your
kit or go back on you when you
needed it most.

are quality flashlights — awarded
highest lhonors—gold medal—at the
Panama-Pacific Exposition. Give a
powerful stream of brilliant white
light, just where you want it; con-
venient, safe and cconomical. Guaran-
teced to give you satisfaction and
service.
The Vuleanized Tiber
Casc light shown is espe.
cially adapted for elec-
trical experimenters. It
is the only fiber.case
flashlight made which
you simply can't short-
circuit—a patented wire-
less feature prevents it.
Insist on a genuine
“Franco' flashlight. Your
dealer probably has them
in stock. If not, write
us for an interesting cat.
alog No. 9.

INTERSTATE ELECTRIC
NOVELTY CO.
29 Park Place  NEW YORK

Chlcago San Francisco
Toronto

BOY ELECTRICS
Knapp Marvelectric

THE GREATEST

P LET

EXPERIMENTSY NUMBERLESS
Mare fun, more i nformation than a hundred hooks.

Finished a3 shown. Demonstrates Magnetism, Sole-

noids, Resistance, Motors, Dy namos.

Price $3.75

Live dealers everywhere. Order direat, or ask your

desler to slow yoy the Knapp Li d insist
zettinz Knlnn GD\:’dB- a Ine an insist on

Dealersnot already handling the Knapp Line should
ask for Prices.

Catalozua illustrating many specialtios on request.

KNAPP ELECTRIC & NOVELTY Co0.
523 West 51st St. N.Y.CITY

BOYS' Beat Hoy's Magazine In the world atihe price
e DO YOU LIKE RATTLING GOOD STORIES ¢
= | AT& you interestedIn basebal) and athle-
tles, electricity.mechanics,photography,
carpentry, estamps and coin collecting,
amateur journaliem gardening and pets i
Lt you are slt down right now and send &
qonrter for a year's subactiption to Boya'
Companion alarge 32 page illustrated boys
monthly magazine. I't Is chock-full of the
very best boys® stories, clean and whole-
some, full of life and actlon, and bas reg-
alar departments every month on al] the
above subjects besldes specla! articles of
Rreatinterest to boys. ALLBOYS WANT IT
If you will send 26 eents at otice for &

year’s subecription we will msil you &

copy of Connie gfluk‘u new Book let,
""The Socral of Succesa ln Basebail” FREE

One year 26 cents, Hall yesr 106 eents, Three montba for 10 eents.

Roya' Companion, 104 Sonth La Salie Street, Chlcage, JI.

THE ELECTRICAL EXPERIMENTER

NEW AUTO SEARCHLIGHT WITH
OUTSIDE FOCUSING ADJUST-

MENT.

A new automobile auxiliary searchlight
is provided with an outside set-screw focus-
ing adjustment, which permits the use of
any style lamp either Mazda or Nitrogen,
regardless of size or voltage, and makes
it possible to adjust the lamp instantly for
any kind of beam without disturbing it in
any way or removing it from its position.

Due to this accessible adjustment, the

lamp

another of different voltage at will.

may be transferred from one car to
It also

enables the user to select a hulb to suit his
requirements, and in case of accident to
use any available bull as a renewal. Should
it become necessary to use the searchlight
to take the place of the headlight, the width
of the illuminated field can be increased
as desired.

Another feature of this ingenious search
lamp 15 the double curvature parabolic re-
flector which, though only five inches in
diameter, produces as much beam candle
power as any large automobile headlight,
with even distribution of light.

A minor feature but one of considerable
convenicnce is the design of the handle,
which serves as a stand for holding the
lamp in an upright position when detached
for repairing tires, etc.

AuxiMary Searchlight for Autos.

BRITISH RELEASE AMERICAN

WIRELESS OPERATOR.

C. J. Maisch, of New York, wireless op-
erator on tue NOorwegian steamer deattle
and a native-born American citizen, who
had been held in custody since the Seattle
was captured near the Falkland Islands on
March 14 last, has been released as the
result of representations made in his behalf
by the American Embassy.

The plight of Maisch was made known
in July by the American Minister at Mon-

tevideo, Uruguay.

The Foreign Office in-

formed the American Embassy that the
man had sailed on board the steamer Ban-

gor from the Falklands.

The next heard

of him by the embassy was a report from
the American consul at Plymouth, England,
who said he had been held to give testi-
mony in prize court in case the Bangor,
which has been renamed the Seattle, ar-

rived
crew.

in Plymouth in charge of a prize

WIRELESS FOR MEXICO CITY.
A wireless telegraph station has been
erected in Mexico City, according to a
cablegram received at the Carranza con-
sulate from Vera Cruz, and radio com-
munication between the capital and the out-
side world, it is said, will be established

s00n.

Preliminary trials between Mexico

City and Vera Cruz have been satisfactory,

| according to this report.

The newest ideas
11 CARCEATE YOUTS
to choose from.

363

f Gold strata case.

25 yeurs.

4

~

The Brﬂl'ington

Smashes

All Watch Competition

Look!
12 Ruby and Sapphire Jewels—
Adjusted (o positions—
Adyusted to temperat ure—
Adjusted 10 isochronism—
Z5-yrar gold strate case—
Genuine Montaomery Railroad Dial—
New Ideas in Thin Cases,
And all i
of this for $2.50—
only $2.50 a A
month for the Month
masterpiece of on
watch manufacture—direct to you— pos-
itively the exact price that the wholesale
dealer would haveto pay. We do not care
to quote these prices here, but write—
write before you buy. Think of the high-grade,
guaranteed watch we offer here at such a
remarkable price. Indeed, the days of exhor-
bitant watch prices have passed. Write today.
»I'he Newest Cases
In our new watch book, that we will send
to you free and prepaid, you will see _illustrated
the newest ideas in watch cases. The latest
triumphs of the master goldsmil Notice
especially the Inlay Enamel Monograms, Block
and Ribbon Monograms. Lodge Emblems and
Biamond Set Cases. All offered direct to you
on this startling offer. Send the coupon today.
i '
See It First!
You dont pay a cent to anybody until
ou see the watch. We won't let you buy a Bur-
Engton watch without seeing it. Hold itin your

and and admire it. Notice the design. hand-
somely shaped—arisiocratic in every line. Then
look at the works! There you see the pinnacle of
watch-making. You understand how this won-
der timepiece is adjusted to the very second!

Free Watch Book

Get the Burlington Watch feoossssssassam

Book bysending thiscou- §  Burlington Watch €o*
pon now. You will know " o 8¢, and Marshall Bied.
alot more about watch & ey 3388 Clicago, IIL

buying when you read  #
it. Youwillbeableto &
“steer clear” of the o'
double - priced #
watches which are  §¥
no benter. Send #
the coubpon to-
day for book #
and our offer. K
L J

Burlington & Name

.0 a month offer on
lington Watch.

Guaranieed for

Please send me (with-
out obligations and pre-
paid) your free book on
watches with full explana-
tion of your cash or $2.50
the Bur-

Watch Co.

L
19th se. and &
2. &AM '

Marshail Bvd. Address

Dept. 3308 ,'
Chicago #
_.'

You benefit by mentioning "'The Electrical Experimenter” when writing to advertisers.

www.americanradiohistorv.com


www.americanradiohistory.com

364

THE ELECTRICAL EXPERIMENTER

No changes in the construction,
workmansbip or finish,

Capaciy 20,000 leteers or cquiv-
alent of Catalogy, Tarifls. etc. Filed
on edge. clamified between guide
cards {or quick and ecasy finding.

Drawers are dust-tight and roll
on Roller Bearings, Sell-locking fol-
tow blocks hold contents vertically.

Each frame joint in-
tcrluck;d. glllled anld NOwW
screwed together. Ale
most wear-proof. Was $1 2
A A id:
Three drawers, §10.00; [Taeht paid;
two drawers $7.15;sce  Se€DOIE.
note Handsemely hnished,
Gotden, Natural or Weathered.
Birch Mahogany slightly higher.
N le Freight paidenordersof 510
,0 ot more to railway stations
in Eastern and Central States. Con.
sistent prices in West and South.
F “Filing Suggestions'*—help-
ree fulbooklet, solves filing prob-
lems. With 96-page catalog "F' of
Othice Sujpiplies. Catalog™ H'"—twe

lines Sectional Bookcases and Sec-
tional Music Room Furniture.

H 2> Swinging Desk

¥ by Post any-
where inU, 8,

reference books, etc. Fastensto
clther side of any desk. Swings
away when not in use Locks
whereyou wantit. Oak top 14x18
in, onstrong.black enameled met-
al sapport. Wit not collapse or
vibrate. Get one lor your desk,
See your dealer

The 7/.21.“ Manufacturing Company
205 Unton 8t., Monrae, Mich.
New York Office—75 John St.
Knechtel Furn, Co. Lid., Hanover, Ont., Canadian Declers

ofed Solid Oak Letter File
As GOOD As Ever—At a BETTER Price

Fot  typewriter,
addlng machine.

Stand

T write

50

Se

100 Wate . . .
200 Wate

Wireless, Bell and
other transformers

A.

1532 N. Capitol Ave.

TOY

TRANSFORMERS
9 Different Voltages

Watgt $3.00

. 84,50
$6.00

med ior_ Folders
R. DARLING

Indianapolis. Ind.

cyele

sneed

erly. N fact 1t
lopper ceoled complete
ready to run, 2 R for

Auto Throttle Goverred
Engine for Every Work

Theeo is no other four.

maticautatypeof throttle
goverior on the market
near the Price.
ordinary low priced en-
ginesitis not hit-once-in-
a-while governed with ir-
regular speed and wasted
gasoline.

It fires every ghot with
regulated by exclusive auto-thrattle
govenor which means even, economical power.

It will operate eleetric light plant, pump water, run
scparator, churn or frecaer, chop feed, operate machin-
**the engiue for ever¥ work.'’

enging with augo-

L alike

ealy $136. Liirect tg you
from the fnctory. Write
for catalog.

C.Benningholen & Sons
Dept. 110, Hamilton., 0.

Special _Dynamos
for Arc p in
Moving Picture
Shows. Special Dy-

namos for Charging
Storage Batteries.
Special Dynamos for
Incandescentt Light-
ing. We sell upon
pavments of $5 and
$10 per month.

Hobari Bros. Co.,Troy, 0

$1.45 GIVEN AWAY—CUT THIS OUT
$10. Six Volt €0 AmpPere Storaze Bat-

teries §6.95.

Special price $5.50 with this advertise-

ment only.

$18. Six Volt 80 Ampere Storaze Bat-
Deduct $1.45 if you in~
olude Advertisement with order.

i Other types and sizes from 79¢. up.
e Send stamD for out vrice liat.

teries $8.95.

Brvadway Elecirical Novelty
ree Storesin N. Y. 421
824 Bowery

Brondway
129 West 125th St.

This is worth

$ 1 45
Don’t pass it

House | pp—Cet it out.

HIGH FREQUENCY CURRENTS.
(Continued on page 329.)

wire motor, and in further tests made by
Tesla with very powerful apparatus it was
found possible to make a device of this
character operate with simply a ground
connection and the other electro-magnet
terminal joined to an insulated capacity or
plate suspended in the air. He has also, by
this and other arrangements, produced a
wireless light which can be lighted at a
considerable distance from the generating
station. He claims in his patents that it is
easily and simply possible to thus generate
vast quantities of high frequency electrical
energy and to transmit it for hundreds,
nay, even thousands of miles, where it will
be picked by an elevated capacity or aerial
joined to a suitable translating mechanism,
such as a transformer and motor, etc., hav-
ing its second terminal connected to earta.

A fact not usually considered and which
seems to possess considerable promise n
this direction, as well as in many other
lines of electricity’s application, is that of
freesing the high frequency or other cir-
cuits so as to reduce the resistance to an
inappreciable value. Tesla mentioned this
in one of his early patents over 20 years
ago, and lately very commendalle work
has been done in tais direction by Prof.
Kammerlingh Onnes. of llolland. By suit-
able refrigerating apparatus of special type.
wh'ch can produce a cold approaching that
of absolute zero, or nearly so, it has been
ascertained that if induced currents are sct
up in such a refrigerating circuit, then it
is possible for that initial flow of current
to pass on around that circu't for a very
considerable perioed of time before it dies
down to zero. In some of tae later experi-
ments it was found possible for such a cur-
rent to oscitlate around a circuit for many
hours beiore exact measurements with a
galvanometer, properly joined to the cir-
cuit, indicated that the current had depreci-
ated in value to any great extent. This is
an important point which as yet has re-
mained undeveloped. and it seems very
passible that it could be worked out with
np-to-date and perfected refrigeratng ap-
paratus so as to be applied to wireless tele-
graph sets, particularly those employing
high power, where there is a great amount
of heating and considerable losses occa-
sioned thereby. As is well knowsn, in such
high frequency circu’ts the resistance plavs
a very important part. as it acts directly
with respect to the damping of such a
circuit.

(Te be contimied.)

DANIELS NAMES
NAVAL ADVISORS.
(Continued from page 323.)

American Society of Aeronautic Engi-
neers—Henry Alexander Wise Wood, New
York City; engineer and manufacturer of
printing machinery and student of naval
aeronautics. Elmer Ambrose Sperry, Chi-
cago; Cornell, 76 ; founder of Sperry Elec-
tric Co. and designer of electric appliances
and gyroscope stabilizer for ships and aero-
planes.

WIRELESS STATION
ADAMS, R. 1.
Plans for the erection of a high power
wireless telegraph station at Ft. Adams
have become known with the arrival of
material for the plant. This station, it is
understood, will be the first of a projected
chain of towers for communication be-
tween the principal army centers of the
coast. The naval system already covers
much of the coast line for that branch of
the coast defense.

AT FT.
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“RED DEVIL” 1

Hand Honed and
Tested Diagonal
Cutting Plier

willcut the finest silk in-
B/ sulation. The standard

electrician’s tool for exacting
work. Made drop forged steel.
“No-Pinch’ handles of scientific
shape give user a firm grip.
Sample 5 in, pair sent for 80c. BOOK-
LETOF MECHANICS’ TOOLS FREE.

Smith & Hemenway Co., Inc., ' S

SELF-SHARPENER
FOR SAFETY RAZORS

Insert safety blade
(any but Durham
Duplex), turn handle
few times. Hones
and sharpens one
operation; keen cut-
ting edge like new.
Sent anywhere for $3.
- Money back guaran-

tee. AGENTS

WANTED.

CIRCULAR EE ON
REQUEST.

IN.MFG, CO., 1T W. Broadway, New York

PORCELAIN
“THAT'S OUR BUSINESS”

Standard and Special Shapes, Regardless
of How Difficull

We fllustrate one hard shape we make.
A pair of rolls 732" long and 1%* in
diameter with 8 holes on ends and middle.
They must be perfectly straight and we
make them so. It's hard but not for us.
We can make your difficult’ designs also.
Send us blue print for quotations.

Union Electrical Porcelain Works

TRENTON, N.J.

The need now for Doctors of Chiroprac-

tic is trernendous—your opportunitics are

b Thef bli¢ 18 awake to the wonder.

ful advantages of Chiropractic { drugleas healing).

The possibilities to earn $10,000 a ¥ear or morc are

here, There'a room for you—the ficld 13 zn;'jlc npfqn.

in spare e. No

Learn at Home experence necessary

—anyone can casily learn by our complete simplified,illnstratad

course and compiets set of free charta in hf‘e-hkleé? OH“h n

= olutely withon
SLesson SeCtllons FREE ;3% yon—great-
est offer ever made.  Write now for frc‘gr!;actn.h

L oM

lllustrated Book Free pris Wi, 0

Chiropractic—tells all about Diseascs and Chiropractie treaiment

and what you need to know te become sucecsaful in thig dignificd.
prosperous profcasion. rito teday—big free offer ig limi

American University, Pept. 440 162 N. Dearbem St. Chiza-o.

L. September,Morn
WATCH FOB. Exactly like illustration
The latest fob out. Has bewitching little
figure of Miss "September Morn’' handsome-
ly embossed on heavy metal plate. Beautiful
oxidized silver ﬁnisfvl. Size of medal 1% X
33¢. Genuine black leather strap. Boys, a
real work of art. Classy, alluring. Hakes
'am all take motlcs. Agents wanted every-
where. Dandy sample fob and our great
easy money proposition to hustlers sent
Postpald 25 cents.
NOVEL JEWELRY CO.
707 Lewis Block Buffale, N. Y.

AND TRAIN
OPERATION

Railway wiree in
All graduates

TELEGRAPHY

Tasught hy retired railway officer.
advanced rooms. Expenses earned.
placed direct in the telegraDh servios.

Send for Folders and Rates
Pelar School of Telegraphy, Madison, Wis.

America's Seientific Railway TraininoSchool

You benefit by mentioning “The Electrical Experimenter™ swhen writing to advertisers.
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UNIQUE ELECTRICAL
SOLDERING IRON.

The object of this new electric soldering
iron is to form or gencrate heat directly at
the point of contact, and only at the spot
where the leat is nceded for soldering
purposes, whether it be electric wires,
armatures or cable work.

You do not have to wait for the iron to
get hot, as the instant the object to be
soldered bridges the two carbon or car-
borundum high-resistance heating points
these points glow with a white heat directly
at the tips of the high-resistance material,
therefore conducting the heat directly to
the spot needed.

When the object is soldered, the moment
the tool is taken from the work the current
ceases to flow, as the circuit between the
high-resistance points is opencd; this cre-
ates a great saving of current and also
time. The iron is always ready for use.
The high-resistance points will last indefi-
nitely, and if they should hecome injured
can be readily renewed. say the manufac-
turers.

There is no loss of heat through conduc-
t’on or radiation, as will he found in the
old-style electric soldering iron. It is used
in conjunction with a small transformer,
and will solder from the smallest to the
largest work, depending upon the amount
of clectrical energy that the iron and trans-

New Electric Soldering lron.

former are constructed for. \Where it
takes an ordinary electrical soldering iron
of the old style to solder a No. 14 wire
splice 10 scconds, this new iron will solder
the same splice in from three to five scc-
onds; in fact, any job can be soldered in
less time with it than by any other means,
whether it be a blow-torch, the old-style
electric ll'Ol‘l or acctylene gas gencrator.
This iron is thoroughly covcred by pat-
ents issued and pending in all principal
countries of the world, and a new factory
is being built for the sole purpose of manu-
facturing th's new electrical soldering iron.

RUSSIAN COMPANY OF WIRELESS
TELEGRAPHS AND TELE-
PHONES.

The annual general mecting of the Rus-
sian Company of Wircless Telegraphs and
Telephones (Russian Marconi Company)
was held in Petrograd on June 13, Vice-
Admiral Bostrem, ghairman of the board,
presiding. The directors’ report and ac-
counts for the vear ending Dec. 31, 1914,
record a largely increased turnover in the
business of the company, mainly duc to
orders received from the Russian Govern-
ment. The company declared a dividend in
respect of the year 1914 at the rate of 15
per cent, which was payable on July 13,
The rctlrmg dircectors, Godfrey C. Isaacs
and P. 1. Balinsky, were re-clected, and the
mecting passed a vote of thanks to Mr.
Balinsky and L. M. Eisenstein and their staff.

THE ELECTRICAL EXPERIMENTER

F}ee!

Complete Set of
Drawing Instruments

B l will give you this complete set
rawmg instrutments absolutely
hey are regular working in-
utruments—the kind]l use myselfandthey
do not cont youa penny. And besidesthe
instruments in this exquisite plush lined
leather caae, 1 will give you absolutely
free a 20x25 inch rawing board, a 24
inch T-aquare, & 12 in rule, a supply of
drawing paper, two triangles, a Frenc
curve, pencils, erasers, thumb tacks, etc.,
etc. A complete draftaman’s working
outht. And [ give it to the men who get
my personal instruction absolutely free.

Be a Draftsman!

Draw $125.00 to $175.00 Per Month

There is an urgent demand for skilled draftsmen. Companies are
issuing calls every day for men to fill positions paying from $125.00
to $175.00 per month. Work is light, pleasant and profitable.

Chief Draftsman

I am Chief Draftsman of a large and well known firm.
thc highest paying expert draftmg work for a gaarter of a century an
of training that is demanded from the men who get the
[ will give you person
you and give you up-to-date, practical working. plans just as your ability

and advancement require.
practical work, the kind that you must be able to do in order to hold

ermanent. big paving positions.
will advance you rapi
you where, and make vou do it richt, and do all 1 can to make you an ex-
pcrt draftsman and designer in a short time. Write today without fail.

Payas YouWish! |

WHAT]wnnhstheﬂghf
kind of men. Don'
hother about the eXpense. |
Jchargeaverysmali teefor
lram\ng you to be an expe-
rienced draftsman.Youcan
pay the small cost as uuns
you best. My obiect is to
develop expert draftsmen.

know the kind
]:ng salaries.

f your work is right.

Send Coupon For
My Big New Book

Put your name and address on the free coupon or
a letter or a post card and send it to me today.
will send you absolutely free and prepaid my new
ook “Successful Draftsmanship, " and the great
spcc1a| offer thal I am now maklng on which vou
get the $15.00 Draftsman's Working Cutfit abso-
lutely free. You assume no obligations of any
kind in sending in the coupon. Get in line now
for a ig pPaying position. Gemng the book and
full particulars of the special offer is the first step.

Chief Draftsman Dobe

Engineer’s Equipment Co., Inc.
Div. 3388

Chicago, llinois

Will Instruct
You Personally

I have been doing

instruction, deal individually with

train you by giving you actual work —
1 will glveé{ou my indivdual instruction.

fit is wrong, 1 will show

(NIRRT LR RERRINDIRINRPRRRRESTERITRPRRERL]

Chief Draftsman Dobe

Engineer's Equipment Co., Inc.
Div. 3358 Chicago, lllinois

Without any obligation on me
whatsoever please mail your book
“Suecessful Draftsmanship
full particulars of your liberal* Per-
sonal Instruction™ offer to a few
students. It is understood that |
am obligated in no way whatever.

Name. e

8 Address

Show Card Writers Earn $80.00 to $200
" a Month—LEARN FREE

We witl furnish a therouzh course
in Show Card Writingand Lettering
absolutely free to introduce ogur
colors. if vou will Purchnse ab assort-
ment of Alpha Colors to use while
practicing. Particulare for etamp.
ALPHA COLOR COMPANY, Inc.

Dept. T, 81 E. 125th 5t., New York

Meet Your Personal Needs

If you want to specialize in some form of electrical
education suited to your needa, fora longer or shorter
time, there is 6ne Place Ziving you boundlesa oppor-
tunity. High achoocl not required for this work. Also,
usual courses to degrecs. OPen nearly all the Year.
Start almost any time. Expert faculty. Coat low
now. Write forinformation to

HICHLAND PARK COLLEGE
President. George P. Magill, A. M., D.D.
Des Molines, lowa

BRIGHT STAR BATTERY CO.
NEW YOR

o BRIGHT STAR BATTERY (0., New York sionteac

If You Are Willing To Pay

A FAIR PRICE FOR THE BEST IN ITS LINE

MARS-BRIGHT

GUARANTEED

FLASHLIGHT BATTERIES
OUR PRICE IS FAIR-OUR BATTERY THE BEST

You benefit by mentioning “The Electrical Experimenter”
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Waltham
Hamilton
Howard
N Elgin
% ‘lmno:s-Rockfortd
All 1916 Models.

1 smthe first man in the country to offer NO $2.75
ilie New 1918 Modelsof America ‘g MONEY ‘1 AHO'M
best known watches. 1 havc them all.Z%",
the lotest products of the world's
most famous {actorics. Tou can get
too, the latest mountings forDiamonds
and tha most up-to-dste Jewelry, st the Tight prices.

NoMoneyDown

Express Prepaid in Advance by Me

You takie no chances with me. I am *'Square Deal’* Miller
and I trust the people. That 18 wiy I am doing the grests
est eredIt Wateh, Dlamond and Jewelry business in tha
country. Suppose you want a8 watch, @ New 18318
Model, & brend new up to date one. Name an¥ one, 1
have it for you. No monsy down, Expross prepaid.
A tull month to earry it in your pocket; and the sasiest of
Loog Tima Payments, That s the teat that tells. All thess

Watches Guaranteed for 25 Years.

1 Smash the Terms

NO REFERENCES DEMANDED
My termis will surely suit you. You get unlimited credlt,
with po red tape, potes or collectora

An “Open Charge?*’ Accournt

the same kind of credit you get from Your grocer. No
matter where You live or what your income might be, you
esn now own the finest of watches. s beautiful dismond
or any rare jewelry and Bever misd the money.

1916 Catalog FREE 5=,

and address so I can mail you Free and postymid, the most
beautiful entalog of its kind ever printed. 1 want you to
have this book. 1t's o gem. It illustrates all wiakes of val-
usable Watchos, Elegant Genulne Diamonds and a vast
assortment of Beaullful Jewelry, all on the casiest and
most liberal terms.  Write for book todoes snd get o letter
from me that will make you my friend from the stari.

Square Deal MILLER, Pres.
Miller-Hoefer Co., Miller Bldg,, Detroit, Mich.

Giry S%(IAL
° AL

The Only Grand Prize

(Tlighest Award) given to
DICTIONARIES at the
I’anama-Pacific  IExposition
was granted to

WEBSTER’S
NEW
INTERNATIONAL

for Superiority of Educational Merit. It answers all
kinde of puzzling questions with final suthority.

400 000 Vocabutlary Terms. New Gazetteer.
2,000 BRiographical Entries. 2700 Pages.
Over 6000 Iitustrations. Colored Plates.

Regular and
India-Paper
Editions

6. &C
MERRIAM
COMPANY

Springheld,

ass.
Get the Best

n

T b T

Per Eloctrical
Experimenter

Pleass Send Sample Poges and Free Pockot Maps
IN[RI® - o - -epepmeiaenei ol kel femeie R B bR
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THE ELECTRICAL EXPERIMENTER

AN ELECTRIC RANGE
FOR THE CHILDREN.
Playing “keeping house” has always
been a favorite pastime with little girls.
Just as the stove in mother’s kitchen is

Toy Electric Range.

important in household work, so in play
the toy stove is important to the miniature
mother, although these stoves have until
the present been only “make believes.”
Toys of the children are now being made
to follow advances in the home. A strik-
ing example s a miniature electric range
so devised that it is a practical little cooker.
The range is 15 inches in height and is
capable of cooking real food. It is equip-
ped with an oven 4% inches wide and 5
inches deep—big enough to hold a little
roasting pan.

On top of the range a kettle can be
placed, or food can be cooked in tiny uten-
sils that come with the range. A long cord
with plug is furnished to attach to any
handy socket, and, best of all, there is a
cord switch, which controls the amount of
electric heat sent to the range. Little girls
fortunate enough to get a toy electric range
for Christmas will find “playing house” a
more fascinating pastime than they have
ever before enjoyed.

RAPID DETACHABLE ELECTRIC
SEWING MACHINE MOTOR.

A quickly detachable electric motor for

sewing machines las recently been put on

Above: Note
Motor is not
screwed to ma-
chine, but is held
by friction. No
screws or bolts
are used.

New Sewing Machine Motor.

The
motor 1s smalk and compact and supported
www.americanradiohistorv.com

the market, and i1s herewith shown.
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Your Washing Done for 2c. a Week

Electric or Water Power Will Do the Work

T have huilt a new *‘1900'' power washing
machine. I consider this machine the most won-
derful washer ever put on the market. Bullt
entirely of high quality sheet copper, it is the
strongest and most durahle machine made. It
is constructed on a hrand vew principle and T
will guarantee that this machine will not tear
clothes, hreak buttons or fray the cdges of the
most delicate fabrie. It will wash everything
from heavy blankets to the finest lace without
damage to the goods.

This new ''1900"° washing machine can he con-
nected with any electric socket Instantly and is
stnrted and stopped hy a “'little twist of the
wrist’* and it will do Your washing for 2 cents
a week.

I also make a lighter power machice which
can he run hy water or electric power. On all
of these machines the .motor will run the wring-
er too. Just feed in the clothes and this power
wringer will squeeze the water out so quickly
and easily you will be astonished. It will save
50 per ccnt. time, money and lahor every week.
The outfit consists of washer and wringer and
either electric or water motor, as you prefer,
and 1 guarantce the perfect working of each.

1 will send my muchine on 30 days’ free trial,
You do not need to pay a penny until you are
satisfied this washer will do what I say it will
Write today for illustrated catalog.  Address:
. L. Barker, 6207 Court St., Binghamton,
N. Y., or, it you live in Canada, write to the
Canadian ‘“1200"" Washer Co., 355 Yonge St.,
Toronto, Canada.

Thni-Lectrie lighting plant gen-
erates standard llu-volt direct
current; operates from one to 60

lights, electric motor, electriciron,
vacuum cleaner, eldetric toaster,
‘orce pump, chura, washing machine,
ete,

No Batteries—No Switch-Board

and a better machine for Less money. Higb
speed gasoline motor. generator and suto- §
matie povernor, allcomplete in one stuall, com= F
paet unit. Uses standard lamps and fixturse.
Simple, ensily installed. dehendablc, economi-
cal. Costs less than other systimato buy and
to operate’

Waterman Motor Company
112 MT. ELLIOTT AVENUE
DETROIT, MICH.

Write to~day for
full description

. *4 oasoywe-ELECTRIC UmiT
and low Price.

LIGHTING SYSTEH

derwoods,

. Remml’wnl.ﬁaf 18 L. C. Smitbs. Poln

our cholce of any atandard factory

=z reh tm-chlneutlb ain. EverYone

*"5_; | Derfec nteed for three years

- m-cludmu repairs. My free cir-

cular tella howh pave £0 per cent to
GODercem oD each machina.

Write for it. C. E. GAERTE, President

Typuwriler pricee emashed IUn:
&

DEARBOAN, TYPEWRITER EXCHANGE, DEPT. 628, CHICAGO, RLINOIS


www.americanradiohistory.com

November, 1915

LET SAM BROWN

TEACH YOU THE

AUTOMOBILE
BUSINESS

He'll it you for a good job as c¢hauffeur, test-
er, repair man, saicsmah, ete., In 3 to 5 weeks.
Sam teaches you personally—is right on the
Job every minute. Established six years.

Earn $75 to $300 a Month

Good johs everywherc are waiting for good men.
Complete equipment to work oun; 4, 6 and 8
eylinder cars for studemts’ work. No theory.
Sam s practical. Short on lectures—long on
actual, practical work. When you finish ¥You
are ready to tackie any auto problem. You're
a8 good as the hest. Sam does a good Jjob.
Learn from a practical mechanie. I have a fine
8 story huiiding, at 1513-21 I'rospect Ave,, and
15620-26 Brownweli Court. Weldiug and Bronz-
Ing Depts.; large, weil equipped machine
shop; Radiator, Fender and Tire Depts. Start
in at ouce. Drop in and see me, or write—Sam
Brown.

{Ohio Auto School
Dept. 211, 1521 Prospect Ave.
CLEVELAND, O.

“A Million Volts
Through the Body”

The Secrets of
Electricity in
Stagecraft

Fully Ex- /fé'/ )
posed //,’;% X

Tl

High Frequency Apparatus
Its Const'ruction and

Practical Application
By Thomas Stanley Curtis

Price $2.00

The most Comprehensive, TUseful and
Authoritative Work on this Subject Ever
Offered. Send stamp for Circular.

A Few of the Subjects

Electricity in stageernft—Electricity in hor-
ticulture—Electro-Medical apparatus — How
to build the apparatus—How te perform
bundreds of experiments—Ilow t0 use the
X-Ray—I'roportions for cofls of various sizes
—Where to get materials and what they cost
—How to test and use the apparatus.

Send your arder to-day to

TECHNICAL PRESS ASSOCIATION
t! 6-C Aeolian Hall - - New York

H There is an ovor increas-

I'earn wlreless.re’egrath‘ ing demand for compoe-

tent operators—this profession offers steady emuployment,

at & good salary—wiroleas operators travel all overthe world.
The PAINE Uptown BUSINESS SCHOOL

1931 Broadway, (65th) New York. Send for Catelogue I,

THE ELECTRICAL EXPERIMENTER

on a special frame having four legs, on
which two rubber plugs are set under each
leg to prevent scratching the woodwork of
the machine. These serve also in keeping
the motor from moving around. The
motor 1s pivoted upon a shaft, upon which
a spring 1s 50 set that it forces the motor
in an upward direction. A small cork
pulley is fastened onto the shait of the
prime mover. This pulley is used for driv-
ing the hand-wheel of the sewing machine
as the photograph illustrates. The tension
of the spring keeps the friction wheel of
the motor at a constant pressure against
the hand-wheel of the machine, while the
rubber plugs under the feet keep it from
moving around. In order to remove the
motor it is only necessary to press it down
and pull it away. The motor runs both on
alternating or direct current; it can also
run in either direction, just by remov-
ing a screw and changing the position of
the brushes on the commutator. A small
foot-operated rheostat is furnished with
this detachable motor, and this is depicted
in the second illustration. This device can
be used on any sewing machine, as there
are no detachments nor screws needed for
installing the motor.

VOICE CONTROLLER FOR
TOY ELECTRIC TRAINS.
The controlophone is a Twentieth Cen-
tury toy. Simply talk to it and you can
start and stop your electric trains, motors,
etc,, and light and put out miniature elec-
tric lights at will.

The controlophone will work on any

Yoice Controller for Toy Railways.

voltage toy electric trains will run on, and
it will also work on either alternating or
direct current.

To operate this device by the voice, the
word which operates it must be empha-
sized sharply, and it is best to make this
the last word of the sentence, so as to
keep the instrument from repeating. Take
the sentence “Start the TRAIN.” The
word “TRAIN” must be pronounced
sharply. Words like TRAIN—PLEASE
—TWENTY-—QUICK, or ones which can
be forced, are the best to use.

After using the controlophone a short
while, one acquires a code, whereby one
can work certain words into any sentence.

If the train is at a standstill, you can
say to the controlophone “Start the
TRAIN.” This will put the mechanism
into action and the train will start and
keep going until you say “Stop the
TRAIN.” 1t will then stop.

Diagrams for wiring are furnished by
the manufacturers whereby you can say
(no matter where the train is) “Stop the
train at the station, PLEASE,” and the
train will stop.
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Here’s YOUR Chance to Learn

DRAFTING
i FREE
T

There’s agood job waiting foryou.

The country is facing greater
prosperity than
ithaseverbefore
experienced.Far-
seeing men are
getting ready for
boom times. Get
this training now
and share in the
coming prosper-
ity. We make
the way plain.

CHARLES w.MOREY
Prasldent ol the Collego
rhd Head of n Lurze Chicagn
Firm of Civil, Mechanical
anid Eleetrical Knglcers and

outracturs,

lVien Wanted

AT BIG SALARIES

This is a rare chauce for a few wide-awake young meu.

On aceount of the rapidly inereasing demand
for trained draftsmen 1'res. Morey has issued
orders that instructions be furnished to a
limited number of young men who are inelined
along engineering or architectural lines.
Read about this great offer below—then mark
and mail the coupon.

Devote your spare

STUD' AT HOME hours for a short time

only and learn this profitable and pleasant
profession, and get in the ¢lass drawing the big
pay envelope. Hundreds of men are in daily
attendance at this old established college. In
yourown home you can do the same work these
men are doing, andthe same experts that feach
them will zutde you toward the big job. These
well-known engineers prepare your instrue-
tion maiter. Your work is examined and ap-
proved by them. They know exactly the
practical trairing you need and they train yvou.
No books to sell. Live, up-to-date blue prints
of work in actual consiruetion. In your own
home you work with plans ol machinery, build-
ings, steel works, ete., actually being construct-
ed in Chicago, New York and other large cities.

Electrical Drafting and Design

No other similar correspondence course in Ameriea has
aresident college of Nationul reputation back of 1t, nor
a faculty of active experts actually en raged in wmunl-
cipal and corporation engincering work. These men
know exactly the kind of ftraining you need because
they are m constant charge of big work.

$45COURSE FREE

IN MECHANICAL DRAWING

Thls Coilege has set aside a limited number of Free
Scholarslups and will give the recular $45 Course in
I!Iecha,nil:al Drawing Free with any cne of the Home
Study Courses named m the coupon helow —this {e in
oddition to the complete $15 Drawing Outfit which 1s
also rurmished to students free.  Take advantage of this
unusually liberal offer today. as it wili be withdrawn
when the allotied number of |'ree Scholarships has
been awarded. It costs ¥ou nothing to get full infor-
mation. No obligzation on you.

ACT NOW—FILL OUT COUPON TODAY

BN

—Efectrical Drafting
—Muochine Drafting

—Buliders” Course
—Plan Reading

—Architectural Drafting — Eatimatiug
—Structural Drafting —8heet Metal Drafting
—Civil Eugineering (1060) —Surveylng

Name ...oc0oouae,

Address.

Town...... s State. ...

College or Home Study Course, .. .......

CHICAGO TECHNICAL COLLEGE
1060 LAKE VIEW BLDG. CHICAGO, ItL.

You benefit by mentioning *‘The Electrical Experimenter” when writing to sdvertisers.
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BOOK REVIEW
Craig’s Q. & A. Book. (Questions and

= i .
| Tobacco Habit
Revised, Tored Edbon, 10040y Tomas | 8 oo fi BANISHED in
T\ T

W. Craig and William P, Woodward.
Flexible leather covers. 256 pages. 4% 48&%"““"\3

by 6% inches. Pocket style. Profusely
illustrated. Price $1.50. Supplied by
No eraving for tobacco in any iom\
immediately upon taking Tobacco Re- .
‘\.
-

il Lessons of Course
In Drugless Healing
FREE!

Positively and absolutely & < )
freeto you! Notone cent \'{ sl

to pay now or later. To
2 limited number and
for a short time only,
we_are giving
11 Complete
Lessons in
Mechano-
‘Therapy
absolutely
free. There
is no cost to
you at all for
these 11 comPlete
lessons. But
youmust act
quickl This re-
markable of-
fer is strictly limited As soon as a certain
number of these sets of 11 lessons have
been given we shall withdraw the offer.
Don't wait 2 minute. Act now,

These Lessons Teach You

How to Treat Headache How to Treat Catarrh
How to Treat Neoralgia How to Treat Epilepsy
How to Treat Constipation How to Treat Hay Fever
Mow to Treat Indigestion How to Treat Paralysis §
MHow to Treat a Sprain  How to Treat Plenrisy
How to Treat Dyspepsia  How to Treat Asthma
How to Treat Rbenmatism How to Treat Gont
How to Treat Lumbage  How to Treat Jaundice

Why We Make this Great Offer

We want the public to know the real truth
about drugless healing. We want you to con-
vinee yourself by an actual and practical demon-
stration just what a marvelous curative force
may be placed at your command We want you
to see for yoursclf what tremendous opportun-

Electirical Review Publishing Co., Chi-
deemer, Don't try to quit the tobacco

cago, IlL
The third edition greatly revised and habit unaided. It's a losing fight against
heavy oddsand means aserious shock tothe

brought up-to-date of this practical hand-

book, written in question and answer form. Le i S Let the o habit
Pt . : t = will quit you, you wi

This is one of the best books of its kind P ke Tobacco Redeomer. according

to be had and many valuable features are to directions, for two or three days. Itis

incorporated therein, such as illumination, };ergigl';w::;&u;'a‘:ua‘;12%:2::01‘:33‘2:

D. C. and A. C. motors, transformers, I-tnewmd has ever known.
watt-meters, integrating watt-hour meters, lN .
i ot a Substitute

voltmeters and ammeters.
Power factor meters, compensated volt- e obaceo Red cemeribialea il itnty

meters, etc., are covered. Not only are of any kind. Itis in nosense asubstitute

ordi i for tobacco, After finishing the treatment
. nary questlo_ns answered, but a host of vou have absolutely no uesire to use to-
extremely practical yet unusual ones, such bacco again or to continue the use of the

as, for instance, “Can a D. C. voltmeter of f:;;‘:‘;g’;, felgl &ltltieert?n g&f.-;ﬁ;}’esitﬂkdcgﬂl

the \\_eston type be connected up to an al- a particle of difference how long you have been

ternating current circuit?  Such prob- giﬂ‘ﬁgﬁ‘fﬁge‘lﬁ;ﬁ.';‘;‘Jﬁ‘nfg;‘(‘e‘ﬁgg:;f'c?;fﬁé‘{:ﬁ

lems as these and hundreds of others on pipe, chew plugor finc cutoruse snuff, Tobacco
o g . Redeemer will positively banish every trace of

the commercial side of electrical matters i

are explained quite fully, so that the every-

day electrician can grasp the underlying

desire in from 43 to 52 hours. Thiswe ahsolutely
guarantee in every case or money refun 9
principle easily and quickly.

Write today for our free hooklet showing the
deadly effect of tohaceo upon the human system
and positive proof that Tobacco Redeemer will
quiclzly free you of the habit.

NEWELL PHARMACAL COMPANY

Wireless Telegraphy. DBy A, B. Rolfe-

Dept, 521 St. Louis, Mo.
Martin, B.Sc. 1914. Cloth covers, 256 M O TN O I M e
pages. 8%x7% inches. 143 illustrations.

> : < T will send my 25¢ OOk mae
Price $2. The Macmillan Co., New ? 6|M EAUL vhllD: EVES

)
ities have been opened to practitioners of Me- York, N. Y PROVE YOURI EYEs
chano-Therapy, You will see wdhat h.ia)s bc;%r; ’ 0 - . » For 10c, stamps or coin

%onsip}:':‘g ?;llﬁtiﬂ!lg?]g};’g\rabpey :f?ee; );-03:1 a A new volume in radiotelegraphic liter- k. 5% A high-grade exercise and mas-

profession of dignity, prestige, influence and
wealth. No special training erexperience necded.
If you are ambitious and can rcad, the way to
success iaopen to you. Take advantage of this
lifetime opportunity.

Also Free! $15.00 Set of
Eight Anatomical Charts

Each chart 30%x22 inches, lithographed in
many colors, Shows 70 diagrrammed illustrations
of different organs and parts of the anatomy.
Regular $16.00 set of charts. Now aleo free for
a himited time only.

sage method that strengthens and

heautifies the eyes quickly.
- Also a most heneficlal system
of exercises that will improve
the muscles of the temples and
sides of face, therehy facilita-
ting mastication and vocal pro-
nunciation, Completely 1illus-
trated. Entirely without ap-
paratus.

Muscle Builder
A stecl spring exerclser and
chest expander, with a com-
plete course of twenty-four
selected exercises for develop-

ature which has many valuable points in it
not commonly known to the average wire-
less man and especially the young experi-
menter or operator. The apparatus used
in the Marconi and Telefunken systems for
special purposes, such as magnetic non-
sparking keys, microphonic amplifiers,
lightning arresters, etc, are explained
clearly with diagrams and sectional draw-
ings. Many of the features incorporated
have never been published hefore., The f

Rew Mutrated Book FREE

Theusands of Mechano-Therapists throughout
the United States are making a big success. Let
us tell you about them. Lt us prove how you
can casily make $200 Lo $500 per month and more,
Write while this special 11 free lessons offer is
open, Send free Coupon or Your hame and
address on Sostaltodny. and receive, free, beaut-
iful Colored An: omi al Chart, new illustrated
Book on Drugless Heal-

ing which makes every- L ]

work starts with electromagnetic waves,
condensers, coupled circuits, syntonic de-
velopments to date, etc. Also damping or
decrement is discussed and the calculations
cited for this work in a thorough manner.
Directive radiotelegraphy, continuous wave
systems, the various transmitting and re-
ceiving circuits now used, etc., are treated

ing all the muscles of the hody.
It is equal to any $3.00 exer-
% ciser. My price for a short time
only, $£.00.

N‘i‘HﬁiY BARK[R, 4560 Barker ﬁulldlng?‘

110 W. 42d S5t., New Yerk

Oh, You Skinny!

Why stay thin asa rafl ? {ou don't have ta

thing clear. And you don’t have to go through life with a

American College of upon in a lucid way. MNuch can be learned

= lor gives You; With arms Ol
American College Mechano-Thera 3 Y ehps giiatiteltlibe: o g Tardl
of Mechano- Dept. 470 81 W. Randelyh from this volume by Mr. Rolfe-Martin. E:':L"g‘“.i’n.’"Xﬂﬁ‘&h’:"aﬂo.%“aé’f 2:;‘;.'&;?5:.;?
g‘hﬁr:%y g Chicago.hlglliqois and it should be read by all those interested AT ou Sl felfe S0 £y B masETE men
lept. 1ithout cost or ohligation, H o - e D t h d St h |
$1 W. Randolph send me free your New [llus- in any way 1in the art. caplotd Tormn hrenah pilte. pations and
Street, trated Book on Drugless Heal- other exploited pitfle ?

Chicago,

i ing, Colored Anatomical Chart
J and your offer of 1 Free Lessons,
-

You can't do it; it can’t be done
The only way ta be well 18 to build up your

bedy—all of it—through nature’s methods—not
by pampering the stomach. It 38 not fate

NEW OHIO RADIO CLUB.
There has recently been formed in

Name...ooeroeinn pee— B0 T Wooster. Ohio. a club known as the ;h;a;e;;mlmny gg';?;rg;"gla;gt;h'g;ﬁﬁ;lggﬁggg
Wooster Radio Club.” The club has ten DEalihy people. 5o be healthy—s{rong—vital,
Cityeeeiieanaanns coesronas [ ...State....... rerom charter members and several prospective That's Living. Don’t think too long; send 4

cents in_stamps to cover mailing of m(v_ boolk,
“INTELLIGENCE IN PHYSICA| AND
HEALTH CULTURE, '’ written by the strongest
physical culture anstructor in the world.

LIONEL STRONGFORT
pept. € 118 Atlantic City, N. J.

members. The officers are as follows:

AndPrawtor | Morhet Lee, president; \Vm. Strong, vice-
Magazines,

mmwsmmrs' presicent; George Limb, secretary; Paul
elc. Keehn, treasurer, and John Carlton, sta-
! Eﬁ';,','w];,'g tion inspector. \We lelieve that the office |

of “station inspector” is practically new

All Branches of Art Taugh EY MAtL or Looal : . SEXD g - DO YOU WENE ro /100
Classes,  Write for illustrated” boakiet, termsland list of | AMONE arﬁtateur Clubs. ¢ His hdutles Iare t‘; ] HOW TO DEVEI;OIT
successful pumla. 5
Aorocinted Are Studios, 2130 Fiatiron Bldg., N. v. | \ISPECt the stations ol ~each mempber O | pos 5

Leaggpﬁ;\ll_;,rsﬂow CARDS

VITALITY, ENERGY, ENDURANCE.
4 NERVE STRENGTH,MUSCULAR STRENGTH
’ PERFECT PHYSIQUE

g
=& My FREE BOOKS, ““The Whys® of Exercise”and *“The
First aad Last Laws of Physical Culture,’” tell you, if you are
h 1‘ weak or underdeveloped. how to grow strong: if strong, how

the club at intervals of eight weeks and
to report the conditions and improvements
in same at the first meeting of the club
following his inspection. He also inspects
the stations of persons applying for ad-
mission and furnishes a complete descrip-
tion of such stations to the club. In case
the applicant is found ineligible, it is the
duty of the station inspector to inform
him as to how he may fulfill the require-
ments of the club.

S n T'1) teach you
personally by ma.l

years’ successful teach-

. to g:ow stranger. They explain how to develop lungs and
ng. Big field everywhere.

| muscle, the strong heart and vigorous digestion—in shott, how

toimpraove health and strength intemally a3 well as externally.
Send TODAY —- NOW — for these FREE BOOKS.
E.nclose 4¢. in stamps to cover postage.

PROF. H. W. TITUS
$6-58 Cooper Sq. Dept. 50 New York City

ou Ca&n earn
$18.00 to $45.00 A WEEK
¥r. Eckert, (Pa.) eaye '"Kach leanon so inter-
1 ¢an hardly walt for naxt '' Postal brings
particulars and new hterature,
PETROIT SCHOOL OF LETTERING
Chas. J. Strong. Founder Derpt. 3711, Detroit, Mich.

You benefit by mentioning “The Electrical Experimenter’ when writing to aduvertisers.
www.americanradiohistorv.com 3 -
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WIRELESS TELEPHONY NOW
FROM WASHINGTON TO -
HONOLULU.

(Continued from page 321.)

sage was sent to Hawaii is greater than
that between New York and London, New
York and Paris, greater even than from
New York City to the North Pole!

From New York to London is 3,740
miles; to Paris, 4,020; to Berlin, 4,385; to
Bremen, 4,235; to Antwerp, 4,000, and to
the North Pole, 3,435 miles.

Owing to the lack of adequate sending
apparatus at Honolulu it was impossible
to communicate back to Washington, but
a cablegram announced the fact that the
message had been received and distinctly
heard,

The account of the successful experi-
ment was given out by James D. Ells-
worth, of the American Telephone & Tele-
graph Company. He said in part:

“Wireless telephony from the Atlantic
seaboard to Hawaii, a distance of 4,600
miles, is an accomplished fact. By the
special wireless telephone developments
whicli have been made by the engineers of
the American Telephone & Telegraph Com-
pany and of the Western Electric Com-
pany (which concern made all the appar-
atus for this remarkable long distance
test, including the vacuum tubes), speech
was transmitted from Washington to a
wireless station near Honolulu. I any-
thing further was needed to show the won-
derful capacity of these new discoveries
by the engineers of the Bell system, this
last triumph, coming but a few hours after
Mr. Vail, the president of the company,
bad talked by wireless from Washington
to Mr. Carty, its chief engineer, located at
Mare Island, is conclusive.

“That transatlantic wireless telephone
communication is assured as soon as the
disturbed condition in Europe will permit
of tests from this country to there, is ob-
vious when it is remembered that all
scientists agree on the fact that it is much
more difficult to send wireless telephone
communications across land than across
water. This wireless telephone message
from Washington to Hawaii had to pass
over the whole of the United States—a
distance of 2,500 miles—before it en-
countered better wireless conditions which
exist when sending over large bodies of
water. For the purpose of this test the
sending was done from the navy wireless
station at Arlington, just outside of Wash-
ington. The receiving was done on a small
wireless antenna specially erccted for the
purpose by the engineers of the telephone
company, which, by permission of the naval
authorities, was located at the naval station
at Pearl Harbor, 1lawaii.

“The message at Honolulu was received
by Lloyd Espenchied, an engineer of the
American Telephone & Telegraph Com-
pany, who had been sent there by Mr. J.
J. Carty, its chief engineer, to take charge
of the observations, the successful results
of which we are now ahle to report.

“Another interesting feature of the tests
was that, in a practical way, the ability to
connect wireless telephone systems with
wire telephone systems was shown. You
have no doubt noted that Mr. Vail in his
talk used a wire circuit from New York
to Washington. At Washington, by the
special means invented and developed by
the engineers of this company, the wires
were connected to our special wireless ap-
paratus and to the navy’s mighty wireless
tower, where the message went wirelessly
to its destination.”

The exact apparatus used in this pho-
nomenal test of the wireless telenhone is
being kept a secret owing to patent reasons,
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eic. However, it is understood that an
audion type amplifying detector was used
at the receiving end, which apparatus
boosts the strength of the received signal
to a high degree. At the sending station a
new form of vacuum trigger tube, devised
by Dr. Langmuir and known as the
Pliotron, played an important part. This
tube, of which 300 were used in a bank,
was described in a previous issue of The
Electrical Experimenter, and permits a
large amount of energy to be controlled
easily by a simple microphone of the type
used on the standard telephone desk set.
A distinct trigger coutrol circuit enables
this to be accomplishied in a simple and
positive manner.

The following details of the apparatus
used for transmitting wireless talk from
Arlington to Honolulu are given through
the courtesy of Dr. Lee de lorest. The
transmitting plant comprised 300 regenera-
tive vacuum tubes (each bulb measuring
7 inches in diameter), and tliese were ex-
cited on 250 volts direct current. The
bulbs were arranged on six panel boards,
50 to a pancl. Each panel consumed 50
kilowatts, thus making a rtotal of 300 kw.
of energy absorbed, and the net output to
the antenna was 70 kw. at 150 amperes.
Each bulb, in other words, produced %
ampere of radio frequency current. The
trigger control grids of each bulb were
connected to the secondary windings of
small transformers, the primaries of which
were hooked up in series with a suitable
battery and a microphonic transmitter.
Thus when transferring land-line talk (as
from New York to Arlington) to the wire-
less sending circuits the regular Bell tele-
phone receiver at the other end was caused
to act on the microphone and the latter
created the varying changes in the vacuum
tube circuit, whiclh variations in current
were manifested finally in the antenna it-
self. The microphone had only to care for
a small current, or about Y% ampere, to be
exact. Thus the vacuum tube principle,
highly developed and perfected by such in-
defatigahle workers as Prof. J. A. Fleming,
Dr. de Forest, Dr. Langmuir, Messrs. Lie-
ben and Riez and others, has apparently
solved the wireless teleplione problem,
which indeed had bid fair to baffle the
scientific men of the old and new worlds
for many years to come.

U. S. IS LACKING IN WAR WIRE-
LESS, SAYS DE FOREST.

The American army is so poorly equipped
with wireless stations and facilities that it
would be easy, in case of invasion, for an
enemy to cut the ordinary telegraph wires
and completely isolate the East from the
West, Lee De Forest, the wireless 1inventor,
said at a recent meceting of the American
Deiense Society in New York City.

“The United States,” he added, “urgently
needs a chain of high-power radio stations
extending across the continent. Omne old
telegraph cable is all that binds us 10
solutely indispensable, but the United
would quickly be isolated.

“In aeroplaning, radio telegraphy is ab-
solutely indispensable, but the United
States has almost no aeroplanes to equip.
But the navy is up to date in radio teleg-
raphy.”

PORTABLE ARMY WIRELESS
SENDS 44 MILES.

Army men at Fort Leavenworth record
recently a record in having sent a wireless
message 44 miles, using the United States
Army’s newest field apparatus, operated by
the Fifth and Sixth divisions of Company
A, United States Signal Corps. The older
field radio machines seldom were capable
of sending radiograms more than 35 miles.
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BARON MUNCHHAUSEN'S NEW
SCIENTIFIC ADVENTURES.

(Continwed from page 311}

scicntific propliecy, obtained by cold rea-
soning, reminded me of FLeverrier, the
IF'rench astronomer, who by cold reason-
ing and mnathematics on Aug. 31, 181G,
predicted the existence of a new planct,
Neptune, which no one had ever seen*¥
“The Martian I was gaping a1, who was
standing nearest to mc, was between eight
and nine fcet tall, a veritable giant. He
had an immense head with a straight fore-
head at least seven inches high. His light
blue eyes were about two inches in diam-
cter and placed close together; moreover,
they had a marvelously intelli-

didd not appear to have much style. The
upper part of the hody was cnclosed in a
sort ol hlouse like our young boys wear on
Earth. The trouscrs looked like knickers,
but went down to the ankles.

“While we were still gazing cnrapturcd
at these strange marvelous buvings, we sud-
denly hecame conscious of our lirains being
fitled with a wonderful sort of music which
seemed 1o originate inside of our heads.
Instantly, thc Martians who had stood
around in a liaphazard manner, formed a
lane, the center of which was formed by

oursclves, At the one end we now per-
ccived a colossal bewildering structure
with a church-like appearance which

secmed to turn around slowly on its axis.
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\When its ponderous portals, measuring at
least 200 feet in height, had swung around
so that they pointed in our direction, the
structure ceased rcvolving.  Immediately
the portals slid back and out stepped a
distinguished looking Martian, taller even
than his brothers. He was dressed like
them, the only difference being that his
metallic cap appcared yellow in color.
Otherwise thecre scemed to be no differ-
ence 1n ius attire

“At a gesture two Martians stepped for-
ward to us and taking off our headgear
replaced them with the soft metallic caps.
By this time the distinguished looking
Martian had come up close to us and stood
still, but five fect away. He next placed

geut, as well as keen look in
them, impossible to describe.
Their liypnotic gaze held one
spellbound and seemed to go
clear through you.

“The long thin nose was
enormous but harmonized well
with the rest of the face; the
complexion was somcewhat
brown. The large cars siood
out straight and looked like
enormous oyster shells, with
the inside turned towards me.
Ilowever, what caught my evc
at once, was the strange ‘caps’
all Martians wore. These caps
looked as if they were made
of a flexible metal and fromn
their back dangled what I
thought to be a flexible metal
wire. We were soon to know
their purpose.

“The chest or rather the
torso of the Martian was sim-
ply out of all proportions to
the rest of the body. It was
enormous, and made him look
strangely top heavy. His arms
appeared thin and emaciated,
as did his limbs. Ilis hands
had each two thumbs and four
fingers, the extra thumb being
hetween the thumb and index
finger, as compared to the hu-
man hand. The hand itself
was very small; in fact, it
looked much like a woman's
hand on Earth. )

“The feet were almost cir-
cular in shape and at least 1%
foot in diameter. The base
looked very much like an ele-
phant's foot, although the ankle
was rather small and graceful,
as compared to the big flat
foot. The outside of the Mar-
tian's dress glistened strange-
ly in the sunlight, and I felt
surc that it must be made of
a flexible metal, unknown to
us. It fitted rather loosely and

*}Jean Joseph Leverrier, a Irench
astronomer, on Aug. 31, 1846, in a
paper to the Ecole Polytechnique,
declared that he had computed the
orbit of a supposed new planet still
further removed than Uranius, the
latter then thought to be the last
planet in the solar system. Not only
did Leverrier predict the new planet,
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but he also predicted it to be a star
of the eighth magnitude. Most won-
derful of all, however, he actually
jndicatedd where this new planet
should be located in the heavens,
and he asked that astronomers
should look for it there. “This
Galle of the Berlin Observatory did
on Sept. 23, of the same year, and
he found the new planet within less
than 1° from the spot indicated hy
Leverrier, who had never scen the
planet himself. Leverrier hacd based
his scientific prophecy upon certain
observed irregularities of the Planet
Uranius, although Neptune is 2.6534,-
560,000 miles away from the Earth—
an enormous distance. ¥
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(Continned from page 371.)

the tips of the fingers of both hands to
his temples, which we took to be a salute.
We hastened to respond likewise, but we
must have executed the motion poorly, for
a faint rather amused smile ran over the
brownish features of the august Martian.
He then turned around and with a motion
some attendants bade us to follow the
chief, which we did. He then entered the
church-like structure and we followed him
deferentially.

“Well, Alier, my boy, I guess the tele-
graphone wire must he almost full by this
time. So I guess I will have to close for
to-day. Now don't forget to listen in to-
morrow night for there’s a lot to be said
about this wonderful planet. Good-night
k ok kN

A low rhythmic hum for a few seconds,
then click, clich-click, click-click-click, click,
a snapping sound and the ether between
the Moon and old mother Earth was un-
disturbed once more.

(To be continued.)

WIRELESS USED IN STARTING
AUTO.

John Hays Hammond, Jr., has demon-
strated that there is Such a thmg as wire-
less control from land of an object at sea,
but it has remained for the Overland com-
pany to show that an automobile can be
siarted from a distance by means of wire-
less telegraphy.

Proof positive came at the Indiana State
Fair, where the motor of a Model 83 Over-
land was started every five minutes by a
wireless spark from the Overland head-
quarters, five miles away in Indianapolis.

A complete wireless outfit—motor gen-
erator, transformers, relays and other para-
phernalia—was installed in the show win-
dows of the city salesrooms. This was
connected with an aeria! on the roof of the
building, and by stepping the alternating
current up from 110 volts to 16,000 volts
the apparatus made it possible to send mes-
sazes 300 miles:

The Overland car on exhibition at the
fair grounds was fitted up with a receiving
apparatus and the necessary automatic
switches and relays for throwing on anil
off the electric current of the starter and
magneto. An antomatic switch was regu-
lated so as to allow the car to run for 45
seconds, after which the magneto was cut
off. The operation of starting the car was
repeated at intervals of five minutes.

An interesting feature of the experiment
was the fact that the entire operation of
starting the car was accomplished without

the aid of human hands.
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minute. No preparation needed t0© hecome a ""learner” in
this achool. You can start to learn on any day of any
week throughout the whole Year. Send for catalogue.

New York Electrical School

29 West 17th Street

New York Cityl

We We Solely
Guarantee o Teach
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SOMETHING ABOUT SELENIUM.
(Continwed from page 320.)

operating an automatic motor Starter,
which is connected to a motor driving a
five-horsepower dynamo, supplying a bank
of incandescent electric lamps. The mo-
ment the cell is screened from the light
the motor .is stopped, and if the light is
again allowed to fall upon the cell it com-
pletes the circuit, consequently putting the
motor and dynamo in operation. Thou-
sands of horsepower of electrical energy
can thus be controlled just by a wave of
the hand.

In Fig. 12 is illustrated a number of
most interest'ng applications of the
selenium cell (which were also shown at
the aforesaid meeting) in <onjunction
with a battery and relay, used for starting
and stopping a tiny motor, ringing a bell,
firing a cannon, blowing a horn and light-
ing incandescent lamps.

In the early nineties Mr. Hammer de-
signed a dirigible torpedo, which he has
long ago described in several of his lec-
tures on the selenium cell. The identical
plan has recently been proposed by scveral
parties for steering an “electric dog," etc.
Mr. Hammer’s device consisted of an arm
protruding from cach side of the torpedo,
each arm carrying a selenium cell her-
metically sealed inside a box and having a
lens covering an opening in the rear, so
that a scarchlight of the vessel dispatching
the torpedo could be thrown on the cell
to the right or the one to the left, thus
steering the torpede to the right or to the
left, so that it would attack the flagship
which was constantly being blanketed by
the other moving vessels of the fleet. The
-selenium cells were connected to a dif-
ferentially wound relay connected with
solenoids and a suitable battery, which
turned the rudder and controlled the
course or direction of the torpedo. The
searchlight upon the enemy’s vessels could
not affect the selenium cells, as they would
be exposed only at the rcar of the con-
taining boxes and would face direcctly
toward the vessel dispatching the torpedo.
The control of a torpedo could be main-
tained at a far longer distance with suc-
cess by means of a searchl’ght and selenium
cells than would be practicable by a tor-
pedo controlled by wircless; there would
also be less chance of interference and it
would be far more reliable, efficient and
economical. Mr. THlammer some years ago
also proposed this method of control for
a dirigible aerial torpedo and for dropping
bombs thercfrom, releasing them by means
of the beam from a scarchligiat.

A number of ingenious methods for
utilizing the sclenium cell for sceing at a
distance have been proposed, but none
have as yct been worked out commercially.
Selenium will undoubtedly play a very im-
portant part in some of the coming dis-
coveries and inventions.

We are indebted to William J. Hammer,
consulting electrical engineer, of New
York City, for permission to utilize in
this article certain copyrighted illustra-
tions and descriptive matter taken from
his book, “Radium, Phosphorescence.
Fluorescence, Sclenium, Ultra-Violet Light,
etc.”

LEXINGTON, KY., NATIONAL
GUARD GET WIRELESSS
EQUIPMENT.

Part of the equipment for the wireless
station of the Kentucky National Guard
arrived in Lexington recently. The plant
will be erected on the Fayctte National
Bank building and is expected to have a
range of 2,000 miles.

THE ELECTRICAL EXPERIMENTER

WHEN THE LIGHTS WENT OUT
ON THE “BELLA.’

(Continued from page 316.)

our last visits to the ship, the whole bloom-
ing bunch of us were nearly shanghaied
out of the port of “Brotherly Love.” This
incident happened thusly :

All of the staff were down in the howels
of the ship busily engaged in clearing up
grounds, our usual occupation, and the
ship was supposed to leave the dock at
noon. At 10 p. m. 2 movement was notice-
able in the hold and at first this was not
paid any attention te. However, a little
later one of us ventured up to the deck
hatch and, “man alive!” if we weren't
scooting down the Delaware River as neat-
ly as vou please, headed for the ocean.
Necdless to say, it took about three shakes
of a laml’s tail to cover the time period
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together, and the captain then hailed a
passing tugboat. We dropped over the side
of the “fruiter” down a rope on to the
tugboat’s deck and shortly afterward were
glad to set our f{eet once more on terra
firma. No more hundred-legged, poison-
spouting centipedes for us.

NEW WIRELESS TO HONOLULU.

The Government wireless station at the
naval training station at Lake Bluff, I1l, was
placed in operation recently, after a severe
test which demonstrated that messages
could be sent from there to Honolulu. The
station is for the exclusive use of the
United States Government and no commer-
cial messages will he accepted. It will be
utilized chiefly for the flashing of Govern-
ment messages to the stations on the Pan-
ama Canal and San Francisco for the di-
rection of the Pacific fleet and for relay

cousumed in gathering our coats and tools to the Hawaiian Islands.
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We hereby present one of the greatest
bargaine ever offered in electrical literature.
A complete velume of the Electrical Ex-
perimenter, bound in rich, dark green linen,

stainped with gold letters at the extraordi-
nary low price of

| ELECTRECAL EXPERIMENTER

75c¢.

JyOLZ 1914 - 1918

Volume contains twelve numbers, 240
pages, 350 complete articles, 550 illustra-
tions, 396 questions and answers.

A world of electrical information; the
entire electrical Progress for one Year;
thie greatest reference book on current
Wireless'—all at a price as low as the
unbound copies would bring. Mind yeu,
the book 1s durably hound with heavy
covers. You will he proud to have it in
your library. \We have only a few hundred
copies, therefore be sure and order to-day.
Shipping weight 2 lbs., Add a sufficient
ammount for postage.

Experimenter Pub. Co., Inc.
BOOK DEPARTMENT

233 Fulton Street, New York

NEW YORK CITY RADIO CLUB.

The Clarkson Radio Club, of New York
Clty,.wants for new members persons who
are interested in wircless telegraphy and
who seck to advance this science. TFor
further particulars address Geo. A. Braca-
lone, Sec'y and Treas., 314 East 2ith
street. New York Citv,

THE ‘ELECTRICAL 'EXPERIMENTER

RADIO FREQUENCY CHANGERS.

Of special interest was the paper on
“Frequency Changers” read by Prof, J.
Zenneck, of Germany, at the September
meceting of the Institute of Radio Engineers,
1(1:c_ld at Columbia University, New York

1tv.

This is onc of the latest developments in
wireless telegraphy and one that may revo-
lutionize our present methods of obtaining
radio frequency currents of large power.

The apparatus, as explained by Professor
Zenneck, consists of two closed core trans-
formers as shown in the figure. The pri-
marics of the transformers I’y and P, are
encrgized by an alternator A. The wind-
ing By and B: are fed from a direct current
source B and included in the circuit is a
coil L., possessing a sufficiently high in-
ductance to prevent any induced A.C. from
flowing in this circuit.

It is important that the corresponding
windings on thesce transformers have ¢x-
actly the same number of turns and that
the cores be exactly alike in all points of
construction.

The alternator supplies a current of 500
volts at a frequency of 10,200 cycles and
the primary circuit is tuned to this fre-
quency by means of inductance Lp and Cp.

The corc is magnetized to '2 of its max-
imum flux density by means of the direct
current winding. The A.C. serves to bring
this up to magnetic saturation point.

Under the above conditions the A.C. flux
is superimposed on that duc to the D.C.
and the resulting current induced in the
secondary has a higher frequency than the
primary because of its peculiar wave form.

He showed that if the secondary wind-
ings are connected in series to oppose each
other, the frequency resulting will be three
tiines that of the alternator. This circuit
is tuncd by means of a capacity Cs and an
inductance Ls.

Going one step further, the ctfects of
connecting the transformers in parallel is
to obtain a frequency just double that in
the exciting circuit.

For satisfactory results, it is absolutely
necessary to keep the alternator voltage
constant after once adjusting the circuit to
resonance. The speaker showed by graphic
curves, that if the primary was de-tuned
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3 per cent.the amplitude of the current in
the sccondary would drop to 25 per cent. of
its maximum value, .

An interesting point brought out in the
discussion on this paper was the effect of
eddy currents and hysteresis. The former
were dropped from the calculations for by
proper construction of the cores they would
be reduced to a very small value. The ef-
fect of hystercsis was merely to increase
the resistance in the primary circuit and
did not effect results in actual practise.
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Frequency Changer, Using Transformers Spe=
cially Arranged.
SEATTLE, WASH, RADIO TO BE

EXTENDED.

Port Warden A. A. Paysee, at Seattle,
Wash., has requested Mayor Gill to allow
him a general public service license for the
harbor department wireless, established re-
cently at the port warden's office at Pier 1.
At present the station holds what 1s kn:wn
as a limited commercial license, and the
local office of a steamship company 1s not
permitted to send messages to one of its
incoming ships. A general service license
would allow the station to accept all such
messages.

Columns only.
The rates are:
words to the line.

Scientific Exchange Columns

UNDOUBTEDLY. you have at the present time some things for which you have no further use.

sell these things or exchange them for something, for which you have immediate use?
quicker way to do this than by advertising your articles in these columns.
possibly have a use for vour things read this journal.
more the cheapest advertising medium for you in the country.

One cent per word (name and address to be counted) minimum space 3 lines.

Remittance must accompany all orders.
\\'e reserve to ourselves the right to refuse any advertisement which
Advertisements for the December issue should reach us not later than November 5th.
.The Classified Columns of “The Electrical Ezperimenter”

The Very people, the Only people, who could
More than 40,000 interested people will see your ad.
Dealers' advertising accepted in Opportunity Exchange

we consider misleading or objectionable.

Bring Positive Results.

Do you wish to

There is no surer and

It is further-

Count about 7

o SALE —Gernsback intermnter. This instrr-
ment is In good conditlop, having been used verfy
little. Two extra rods given free with It. Write
for particulars to Robert Zimmers, 2822 Broad Ave.,
Altoona, I'a.

FOR SALE cheap, the following: Eleetrnse iIn-
anfators, 2.000-chm ‘'phones, varlahle condenser,
Radleson. motorcyele lamp, switches, loading coil,
new aerial wire, Murdoek series transmitting con-
denser and other wireless instruments. All cor-
respondence answered. John A. Irvine, Cannelton,
Ind,

FOR SALE OR EXCHANGE—Mandolin, guitar.
Winehester 22, 1800 model repeater rifle, Korona 11,
4x5 plate eamera and outflt, small lathe, havonets,
breech loading small ealiher DBelglan shotgun,
dynamo meter for testing strenzth of back and
lezs. band grip dynamometer: want serew cutting
lathe, 110-volt A. C. motor, hierele motor attiach-

ment, offers. C. 0. Higrholzer, 224 Seeley St.,
Brooklyn, N. Y.

FOR SALE—TLoose coupler, $3; 14 K. W, trans-
former coil, 84; 14 K. W. coodenser, $i: belix,

$1.50; electrolytic lnterrupter, $1.50: rotary gap
(hattery), ®5; statlonary gap, $1; energy indleator,
%1. Al highly efficient. Luther Reiner, Dexley, O.

FOR SALE—Foaothall, 50c.; Remiugton single shot
22, $3.50; 114 H. P. steam engine and bieycle.
Write Raymond Bender, 147 8. Broad St., Waynes-
horo, TPa.

FOR EXCHANGE—Trype LI %150 Marconl recelv-
ing ecahinet complete, alse 1 K. W. high voltage
transtormer for complete or part of radio receiving
set or Clapp-Eastham set of equal value or audion
amplifier. John B. Hauley, Jr., 912 College Ave.,
Ft. Worth, Tex.

FOR SALE—200 2-\M. F. telephone ecnndensers in
tin hoxes at 35¢. each, also 15 H. P. 220-volt A. C.

single-phage Wagner motor. Johmn B. I{aul;y:. 912

College Ave.,, Ft. Worth, Tex.

FOR EXCHANGE——One 110-volt D. C. motor, one
220 D. C. motor and small recelving transformer.
Want 3,000-obm 'phones, navy tynpe receiving trans-
former, Ferron and silicon detectors. George Evans,
Tippecanoe City, O

FIRST remittance of $10 takes almost new Colt
22 repeating rifle. 4 magnet generator, exchange
for rotary variahle or good I4-Inch coll, Ameco $4
loose coupler $3. Paul Notestein, Wooster, O.

FOR SALE—Small generator, direct conpected to
water motor. Generates 30 volts. Wil swap. What
have yrou? J. Forsht, Box 861, Lock Haven, Pa.

FOR SALE—Complete set of receiving Instru-
ments; never heen used and not home-made. Sell
at half price. Far particulars write to Walter Met-
calf, Lansing, Iowa.

You benefit by pentinviva ol e
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FOR SALE—Banjo, No, 0 Browuie camera, Morse
telegraph omfit, wireless receiving apparatus, motor
aml & number of story lwoks, Send for list. Lelunul
Epps, Oneonta, N. Y., R. Neo. 3,

WILL exchange for a large Kastman kodak
wlith supplles, Hx8-fueh printing press and type, or

hlacksmith tools, the following: 1 ¥-lueh auto
coll, $5.50; ¥4 K. W. oscillation transfermer,
$6.60; 14 to 5 K. W. . 1. Co spurk gap,

$3.60;" home-made sending comlenser, size 5HxT Inch,
value $3: one 3,600-meter recelving transforiuer,
factory made, $10; Npecialty Co. loading coil, 750
meters, cost $4.050; I 1. Co. cireular potentiomoter,
$2: II. 1. Co. peroxide of leal detector, $1.25; E. 1.
i

Co. electrolytic detector, §I.. AMCo. Universal
detector with alloy and galeua, $2; ook on wlre-
legs cost, $2.50. "All letters answered.  Albert L.

Hoydar, Falrfield, Nel.

WILI, exchange my oxtra high grade 2-lnch spark
coil, which coat $I1 wholesale, for a 110-volt ratary
spark gap of standard make and in fine coudition.
Wil sell 110-volt motor, $3; peroxide of lead de-
tector, $1; telezraph key, 5H0c.; & wet cails. $1:
home-maide eiectrolytie rectitier, 3-jar, $1; spurk
zap, 40¢.; Wlllard hydremeter syringe, 75¢.: Little
Hustler motor, 50c. All in goml condition. T might
use a coherer and relay. Duancan ‘Thomsoen, 318
Miles Ave., Billings, Ment.

PIHONOGRATI'H in good condition, 40 reenrds, aud
I'remo camera No. 0, will sell te bighest bidder or
for wireless gouds. What have yon? Iiarl Barnlag,
428 E. Leonard St., Grand Rapids, Miclh.

$4.25; Mur-
Francis Pray,

MIGNON VARIO selective couplcr,
dock 1,000-ohm single headset, $1.70.
102 Ileath St., Somerville, Mass.

FOR SALE OR EXCIIANGE Two E, 1, Co. pro-
fessional 1¥pe loose couplers, %5 each; pair Drandes
superior 'phones, $3.60; Amerienn mmlel builder set,
$4; one 2¥%-inch film tauk, $Z; one 4-volt 16-ampere
hour storage hattery, $2; 4 W. TI'ackard

one !4 K.
transformer, $7; Ferron detecior, §4; Murdock sili-
con detector, with condenser, $4, Want I. C.
course in electrical engineering, andion detector or
audion hulbs (good or hroken). Henry W. Camp-
bhell, Ironton, O,

FOR SALE—1 K. W. wireless transformer with
case, $15;, 1 K. W. ofl immersed condenser, $4;
Impedance coil, $1; 1-inch transmitting set, §3; ex-
cellent portahle receiving sct. S12.50; coherer set.
$2.50; Standard resistance set amnd mauny  other
things at hargain prices. Write for particnlars and
complete list. Allen E, Dudley, Milford, Mass.

BOOKS 3c. each, such as "Telegrapb Tom,"”
“King of the Gridiron," ete. Feor large list write
Kenneth Wooilward, 24 Lenox 8t., Uniontown, Pa.

FOR SALE—Oue complete 1. C. S. eleetrie light-
fng course, four honnd volumes, goml as new, cost
$75, what offers? Address John Stokes, 7305 Den-
niston Ave., Swissvale, Pa.

WANTED—A. sccond-hand induction metor of
about 14 II. P., 110 volts, 60 cygles, must be in good
condition. Johm A. Irvin, Cannelten, Ind.

WILL sell E. I. transatlantic ‘phones. $2.50;
Meseo 2,000-ohm ‘phones, $38.25; engine coil, LA
““Yesta'' 6-80, $10, Carl Barnickol, 2317 Milwaukee
Ave., Chicago, Il

IIAVE 8-volt 80 storage lattery, c¢oil condenser
gap, key semds 12 miles. Nichols coupler, con-
densers, galena awml Ferron detectors, loading ceil,
variemeter, 2,000-chm ‘phones, tunes 5,000 meters,
receives 1,600 miles. 110-volt wireless telephoue
transmitter, bicycle, skates, skees and pole. Want
Crystalei, large spark coil, §-volt, 60 storage hat-
tery, 3,000-ohm ‘phones, or what have you? Ira
Wrlght, Closson 8t.. Methuen, Mass,

ITIAVE three 4-inch spark coils, lonse coupler,
variahle condenser, loading eoil; want IToltzer Calivt
‘phones and ¢rystalol letector, or make offers.
Hareld Baker, 134 N, Church St., Wayneshore, I'a.

FOR SALE—One IX. W. Ilightone cahinet type
rotary, $13; 1- K. W. Bilitzen mounted transformer
with protective device,” %25; pair of Brandes navs
'phones, $10. Keane, 2936 Main St., Bridgeport,
onn,

FOR SALE Ot EXCIHHANGE—1 pair of skees, No,
2 Brownie camera, $2 tuning cell, ¥4-inch ceil, 1%-
inch coil, static machine, boxing gloves, relay. two
flaghlights, two small motors. master vibrator. $3
worth of 25¢. books, other electrical hooks. Want
wireless goods, rotary gap, variable, transforomur
‘phaones, books, 22 repeater rifle, or offers. Write
L. II. Sargent, Abrams, Wis.

FOR SALE—1,500 ohm Murdock ‘plone and head-
hand, $2. B. Stanley, 405 Jersey St., Buffalo. N, Y.
FOR SALE OR TRADRE—S0O0 meter loading coil,
galena (etecter, fixed nnd plate condensersg, lightning
switch. Will trade whele for Brandes 'phones. or
;s;hajt{ have you? B. Stanley, 405 Jersey St., Buffalo,

+ .

_FOR SALE—New 2,500-meter loose coupler, $8; ¥
K. W, transformer, $8 (range 20 to 50 miles): 1
K. W, helix and gap with 7 radiators, $4. Instru-
ments In good condition. Tarry McCarthy, IInnt-
ingildon, Pa,

FOR SALE—Two 1-inch spark coils, ood as new,
each S$2.0n; electro ndjustable =ending condenser.
5‘1.75; electro Tesla transformer, $3. Great bargain.
E. C. Braatz, Lowellville, 0.

0 O
It Pays to Read These Columns

200 N. 3d Street, Charleston, Mo.
Gentlemen . —

“ 1t may be of interest to you to
know that I am now installing 2%
Kw, station at half price; about
$25. This certainly proves the
worth of your paper; I would not
he without it. Twao issues of it
have saved me $24.80.

(Signed) Uriel Myers.
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INTERFERENCE I'reventer hy A. L. Datstone.
Rellable regeiving lnstrument for aerials of pot less
thau about 100 feet length. thoronghly ruhbber in-
sulated, {0 exchange for andion set of ws less valuce
than $25, or what bave yau? lmstroment rated to
be worch §30 to $60. E. b Nattenheimer, 055 Lex-
ingtonr Ave., Newport, Ky.

FOR SALE ol EXCIIANGE—Electro’s No. 9235
Detector, No. 8271 [elix, No. 9260 Cewdenser, No
530 Condenser. 14-inch 8park Coil. What have you?
Dean Wilson, Alpha, I,

Foit SALE OR EXCHANGE—Ilave full set 1. C.
8. Complete Eleetrical Engineering, also Remlngton
22 ga. 15-shot ritle (cost $10.50). Itoth like new.
Want amlion detecter or bnlha, varighle condenscrs

or "phones of equal vulne, K. J. Seupholmi, $39
Court St., Pt ITuren, Mich.

ENCITANGE—Books, magazines, Shaw Engine,
etr., for most anytbing: want electric mitor, 38
reloadding tools, or what have you? Box 322, Glas-
o, Ao,

FOR SALE OR EXCIIANGE—A I K. W. traus-
mitting complete, will send over 100 miles. Want
$16 for set. which is in excellent condition. Vill
sell part of set if Jdesired. Cecil Bridges, ILouis

ville, 1L

?%J_IlﬂlIIHHIN)I]IIHIH]|l\lHNIIIIIIINNNIHN||ll||1|1||H\HIllllllilllﬂmmm|HHHH)|||I|I|1I]H\L1LH_'L%E
HE KNOWS!

Rosser, Man.
Please mmake 3 more inser-
tions of my ad. as per en-
Results
have more than exceeded

closed clipping.

my expectations.
(Signed) J. L. GREEN.

THERE'S A REASON.

= O G

WILL cxchange or scll at a bargain. All articles
goml as new. Interstate Receiving Ourfit, double
headset, static machine, X-ray outfit, 1%4-inch sewml-
iug omﬁlf. ete. Write for list, Mark Biser, Middle-
own, M.

FR SALE--Edison Moving Picture Machine, 110
volts, 60 cyele, alternatilg curvent, for the heme,
schaol or Y. M. C. A. A comlined metion picture
projecting machine and stereopticen, no toy. The
film uswl is pen-inllammable, 80 feet, coutaius as
many pictures as 1,000 feet of the film uaed in
Nickelmleons, size of picture on screen at a dis
tanee of 30 feet HG4x7T2 inches. Complete, including
teansformer aml eurtain, no films. Guaranteed good
as new, usedd only few times, cost §93,50, will sell
tor $58%. TFor farther deseription write Ii. IL. Cupp,
511 Authony 8t., Carnegle, I'a.

FOR SALE—$15 Mnrdock logse coupler, primary
rewound with 140 turns aud tapped to two 10-point
switches on hard rubher plate (photi)}, %20 value,
$10. Eastman vest pocket camera with leather case,
uew, $5.  Edwin L. Powell, 1206 E. Capitol St.,
Wasbingten, D. C.
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OR EXCHANGE—One 4x5 folding
plate Seneea Camera. Would like to exchange for
a good t4 K. W. Transformer Coil of reliable
ke, Winfred Slauson, Monticelle, Ia.

FOR SALE

FOR EXCIHITANGE—1Y;-inch Spark ceil, 20-ohm
sounder and key, ielephbones, polishing head, ewery,
buiing wheels, cte. Vest pocket Eastman Kodak.
Other  eleetrleal  appuratus. Want receivin, in-
struments, or what bave you? E. G. McCown,
Spencer, la.

FOR HALE, IIEAI' I Owmnigraph No. 4, 12
diuly, auto spark coil, telegraph iostructor. Write
for pricea.  Oscar Eliason, Belmont, Ia.

I'o1l SALE—$15 Gents” Coaster Tirake Bicycle,
like mew, sacrifice, $15. Alfred Theis, 512 E. 86th
st., Noinork, N. Y

FOIL SALE—Dueks new 1915 Detecior with sili-
eon, 1 new rotary spark gap, never becu used. All
for $5 cash. M. II. Chapman, Baldwinsville, N. Y.

A COMBINATION 4x5 or 5x8 Plate Camera
(Tripml), one French and one Morrisen wile angle
lens (ea¢h cost $25), plate helders, carrying cases,
etc., a bhargain. W, E. Day, Pittsficld, Mass.

A DPOWERFUL Oxy-llyd. dissolving view Stere-
apticon Gutht capable of making a 40-foot picture,
complete witl lecture scts and large assortment of
colored dissolving views, A rare chance to get a

LARGE outfit at SMALL price. W. E. Day, Pitts-
fielil, Mass.
FOR SALE OR EXCIHANGE—T75-Ohm receiver,

cord aud headhand, ¥-inch Rbumkord coil, new
electrolytic detector, galena detector, spark gap and
aml Tesgla shoeking machine. All ipstrumenis in
tine comdition. TNenj. F. Kinnick, Jr., Greenwood,
Ind.

FOR SALE—Experimenter’'s Eleectrical Apparatus,
hooks and tonls. Want to buy Shaw bicycle motor
attachment cheap. Alex. Serna, Lehigh, Okla,

WILL sell for %8 or exchange for 33 K. W.
Packard Trapsformer, a DeDion & Bouton motor-
eycle engine complete with spark ceil, mixing valve,
apark plug and tlmer. Edw. W. McClure, 3325
Henuepin Ave., Minneapolis, Minn.

WOULD like to huy an *‘Omnpigraph and records.”
Oliver W. Maithewson, care Yaine, Welher & Co.,
Toston, Mass.
Telegraph  Transmitter, Giant
Civil Service Course, History ot
the Railway Mail Service. Newspaper Correspon-
cnee Course, Inseet Monnt, Dividers. All for $2.
Mark &. Kistler. Centerport, I'a.

EXCIIANGE - Tolice .32 cal. Colt's revolver in
coold condition for a repeating rifle, camera, tele-
scope, blue rock trap, or anrthing useful. Jamcs
Gallagher, 1246 Fulten 8t., RBrooklym, N. X

AUTOMATIC
sonmier and ke¥,

WII.L trade stamp collection 1,200 varieties, cata-
iog value %60, for spark ceil and other apparatus or
cagl, amount depending on size and coudition of
coil. Make offer anyway. Toward Peacock,
Barker, N. Y.

DON'T STOP if you want to miss hargains. New
wireless set, camera, motion picture films, mandolin,
ete.  Write for information. Kenneth Wooldward.
24 Lenmox St., Uniontown, Pa.

FOR SALE—One National Automatic Telegraph
Transmitter with kef, soumler, 27 recornls, contain-
inz over 10,00 words and Dodge’s telegraph in-
structor. Outfit cost $20. Only 10 of the 27 rec-
ords have heen opened. Guaranteed as gooml as it
was the da¥ it left factery. Will take $10 cash.
1. A. Gibson, Ir., 403 Bolton St. E., Savannhah, Ga.
8-INCIt spark coil, new, §30. 1%-inch coil, new,
with spark gap amd helix mounted, $5: sending out-
1it, 17,-inch coil high temsion condenser, kev, ete.,
$6: S0 mile recciving set, electrolytic detector,
1.000-ohm head set, fixed condenser, tuner, etc., #3.
Branl pew 537 Premo Camera, tank, chemicals,
tripod. platehollers, ote.. worth $45, price $30.
will buy or exchange for two to 20 pounds of
D. C. C. or D. 8. C. 36 copper wire, having fairly
zoodl insulation. Write Prof. Harry G. Starnes,
illsharo, Tod.

WILL sell portable receiving set $5, cost $8; also
several different size magnets. Want 1-inch spark
coil, will pay eash. L, J. Bachman, 56 Fenwood
Rond, Roxhury, Mass. =

FOR SALE—14 K. W. £10 Packard transformmer
In best of condition; one I. W. Tlelix. value %4,
spark zap, $2.50 platimun contact ke¥, two con-
Jdenser racks with plates and extra tinfeil, all for
$11. Also 1,500-mile range recefving sef at a rea-
Ellsworth Davis, Mor-

sonable price. Write me.

rice, Mich.

FOR EXCHANGE—Bull's-ere kodak, 314x3L5 pic-
tures, tennis racket, motion picturs machine, S0
feet film standarnl size, electrie Miroscope, 100 views
of [Merida. unwritten on. Wirelegs apparatus
wanted. Russell . Ford, 38 Tremont Ave,
Orange, N. J

I TIAVE seme electrical and sporting goods for
sale or exchange. Write for information. Sherrill
Ilalbert, Terra Bella, Cal.

ONE “‘Search-Light'’ bicyele gas lamp and strong
two-har magneto, all in Zood conditien, for 114 or
2-inch spark coil in gool comdition. Oliver Black,
19 Charles 8t., Lawrence, Mass.

WANTED—3,000-0hhmu = HReceiver and Variahle
Cendenser. Must he in good condition. Write
Joseph Kapiuos, 115 Sweet Ave,, Buffalo, N. Y.

mentioning

‘“

writin

to advertisers.
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ELECTRICAL—33 K. W. Westinghouse Alternator,
right for a small town plant, $300 in payments of
per month. 18 K.W. 220 volt direct current
generstor will carry 500 regular 18 candle Tongsten
lamps, $200 in payments of $15 per mopth, 18
cells storage battery In good condition $35. Elec-
trie Bath Cabloet $26. Box M, Troy, Ohlo.

FOR SALE—Willard storage battery uscd five
monthe. Perfect Condition. Just the thing for
spark eoils, motors, llghts, ctc. Cost $16, will mell
g)r ;59 Donald Curran, 46 Thorp St., Binghamton,

TWO rotary variable condensers, 33 plates, pair
2,000-0km ‘'pliones, factory-made tloose coupler for
cainéra oOr offers. 1I. Butlerworth, 15 LKoseiusko
$t., Brooklyn, N.

SALE OR EXCHANGE—Flashlights, three 4-
inch coils, %-lnch coil, loading ecoll, two Y4-inch
secondaries, I4-ineli secondary, primary condenser,
3x10 tuhe wound 24 wire, 85-0hm telephone receiver,
polishing head and treadle, 50 porcelain insulalors,
two huzzers, heliograph, graphophone, 110-volt
motor, Licycle, 15-foot Old Towu cance, three lizy

backs, ecamera, glass tubes, 2-bar tclephone magz-
neto. All letters answered. Charles Long, Oak-
mont, Pa.

EXCIIANGE—Smull stock mail order goods worth
$16 for wircless receiving set. Chas. Nehively, G50
Liberty Ave., Iirooklyn, N. Y.

corslition with new batteries; tlhree passenger. On

THE ELECTRICAL EXPERIMENTER

account of illness of owner, Wwill gell at bargaln
price of $500; cost new, $3,200. S. Gernsback, 81T
West End Ave.,, New York City.

'OR IXCHANGE—Cne B flat slide trombone,
brass, artist's model in good condition, cost $38, for
Deforest audion detector set, type RJ4. Frank
Russell, Newfane, N. Y.

BARGAIN—I1lave several commerclal transform-
ers. Like new. Transform 110 volts to 55 or 200,
(thier taps may le easily taken out, Can he used
for making wireless transformers. DPrices If K. W,
83, 14 K. W. Trapsformers only. No cases.
Rohert Enders, 222 DBritain Ave., Bentou Harhor,
Mich.

SALE O EXTIIANGE—136 numbers of ‘'New
Tip Top Weekly” in exeellent condition. Will sen
at 3e. eael, or exchange for numhera of ‘‘Brave
and Bold Library.'” Samuel Olnhausen, 824 Chester
Ave., East Liverpool, 0.

FOR SALE—Several numhers '‘Electrical Ixperi-
melniter,’’ 'World's Advance,’”’ *Modern Mechanies,”
“Popnlar Electrieity and Modern Mecbhaunics,”’ one

Morgan’s " Wireless ‘Telegraph Coustruction for
Amateurs” and three handliooks, all goiug cheap.

. Frankland, 517 wW. 113th St., New York City.

WILL EXCITANGE—3anhattan No. 8 motor witn
fan, good comlition, for No. 2 Mceccano set. John
1larnill, Sandwieh, I

FoRr  SALE OR  EXCIIANGE—Oue ‘'Electro

November, 1915

Junior’’ 2,000-chm headset. In good condition.
Edmpnd Blum, 715 Spring St., Elgin, Il

EXCHANGE—SIx-volt handdrive dypameo, good
condition. Want Crystalol, super-sensitive detector
type AA. Clarence Vaughan, 175 Wiekham Ave.,

Middletown, N. Y.

EXCHANGE—20-obhm sounder and key. Want 1-
inch coil or 2,000-obhm headset. Harry Thomas,
Eound City, Mo. 8

FOR SALE—Northern 14 H. P. Multipolar motot
D. C. 220 volts, with sliding base, $10. Roberts
IL P. motor, direct coonected te 18-Ineh exhaust
fan, D. C. 110 volts, starting box for same, $15.
D. C, volt meter $4, D. C, Ammeter $4, 4-inch
dials, volt meter reads 0 to 150, Ammeter reads ¢
to 50. All are nearly new. Wm. L. Leonard, 251
Milwaukee Ave., E., Detrolt, Mich,

WANTED—To buy some good second-hand
vacuyum and Geissler tubes, a smali X-ray tuhe for
experimental use. Frapeis Crump, Jg., Columbus,
Ind.

IIYTONE 4 K. W. Clapp-Eastham set for sale.
Practically new, ineludes key and hot wire meter.
Write for photo and description. Price reasonable.
Nelson Dunham, New Brunswick, N. J

HAVE 135 1I. P, Thor motorcycle engine, Bb
cornet, will trade for complete wireless set or sell
separately. Write. Cloyee Rickey, Winfleld, Jowa.

WANTED-—One type S8 dynamo motor, also want
1-ineh Bulldog spark coil. Will give eash; must be
in Al condition. Ress Durham, DBountiful, Utah.
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Opportunity Exchange
oU will probab_ly find more opportunities and real bargains in these columns than anywhere else in the country.
. Most good things in life are hard to find and worth going after—these little ads illustrate that point; you alone
will be the real loser if you don't take the time to scan through these columns.
Advertisements in this section 4¢. 2 word for each insertion. Count 7 words per line.
Name and address must be included at the above rate. Cash should accompany all classified advertisements un-
less placed by an accredited advertising agency.
. Ten per cent. discount for ¢ issues, 20 per cent. discount for 12 issues from above rate. Objectionable or mislead-
ing advertisements not accepted.
. Advertisernents forr the December issue should reach us not later than November 5th.
Y EXPERIMENTER PUBLISHING CO.,, INC, 233 Fulton Street, New York, N. Y. .
&
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BOOKS

ON APPROVAL

YOU ucver would lhave believed, ten years ago,
that tying in a sixty mile an hour gale \\'crcvpu&
sible—and vet this prohlemn has heen solved. Now,
it 18 the pame with many other problems.  For in-
stance. there ure still millions of peuple who would
not have lwlieved it possihle to sulve the following
questions of ages:

Where does Power aud Matter come from? What
is Power and Matter? Why did it chunge into a
Universe? Why does the Universe rotate? What
am 1?7 Why do I exist? What am I here for?
Why must we sufler so much? What becomes of
mysclf after dJeath? Where am I going? What
becomrs of wy woodl aud had seif? and why was
every human heing barn with a tewdency to good-
ness and baduess?  1s there a self-evident answer
to these guestions? The muswer is: That all these
questions awml mnpy more problems have heen
solved by self-evidenee after many years of in-
vestigation.  1f you are interested to -know the
resalts of thirty years® investigation on the lines
of scli-evidence by Lrardus Sagra, the satisfaction
of understanding yourself and your surroundings as
well as the harmony hetween your own universal
power and the umiverze itself, will guide you in
conjunetion with Your Divine Iower within you,
through the rest of your life like a true friend im
adversity or prosperity. Now the author-investi-
gator, Krandus SHagra, did uothing tut wuuvell,
classify and state eternal plain facts (in con-
denszeid book-form and in plain, popular language),
which so far not even the most lcarned aml mat-
ter-of-fact scientists could vefute.

An interested progressive reader says: You do
not knew how much help and satisfaction the re-
sults of your investigution gave me.

Another reader said: Your production, '‘The
)IL;;tllat of Truth,”” is the most beautiful Look I ever
read.

Retail price, §1.00 net. Introduction, nominal
price during this wonth, 24 eents, postpaid to read-
ers of the Klectrical Kxperimenter.

Money refunded if anyone can prove an untruth
in this announcement.

Address M. T. Dept., 2034, Middle City
Station, P'hiladelphia, Pa.

Box

360 POPULAR TGOASTS—Selectlons suitable for
all occaslons; just what you need at an evenlng
supper; 10c., Wedge Mapufacturing Co., “EM.,,"
Binghamton, N. Y.

" stamp for Rulletin 1035.

HAVE YGU SEEN A COPY?—Amateur Photo-
grapher's Weekly, $1 per year; weckly prize eom-
petitions; criticisms; print exchange; Iillnstrated;
many features. Three months’ subecription 25c.
Amateur Photographer’s Weekly, 915 Schofield Bldg.,
Cleveland, Ohio.

MODELS

MGDELS, dies and manufacturing for inventors,
hy builders of “'Tools That Work." La Croix Tool
Co., 214 N, 21st St., St. Leuls, Mo.

GASXQGLINE and Steam Kngines, 1-10 to 10 H. P.
engine castings. Dynamos and motors, 1-30 H. P
up. Compleie electric light plants, $35. Send
Dynamic Manufacturing
Co.. I"irst Natiopal Bank Bldg., Chicago.

Consulting
Chlcago,

DRAWINGS made for inventors.
Engineer, EE-3240 Scmlinary Ave.,

MISCELLANEOUS

TIIERE 18 Lut ope Telegraph School tbat places
all graduates direct in the Railway Telegraph serv-
ice. It is Pelnars, Madison, Wis.

$25 new Oxwdonor for treating diseases for sale,
S, or will exchange for high grade 3,000-ohin head-
set. John AMahlmeister, 49 Cedar St., Brooklyu,
N Y

PIIONOGRAPIIS, any make, greatly improved in

musical tone; voices lecome humanized when using.

the "RE-ANIMATER.' Agents wanted who can
give all or part time. Address Yllis Mfg. Co., 410
Jefferson St., Milwaukee, Wis.

PATENT ATTORNEYS

FORMULAS

HHOW te Color Electric Lights inexpensively. In-
structions Dime. Jos. Diamond, 30 Ash St., Water-
bury, Coni.

OI''GRRTUNITY
want, 20c¢. Edwin Powell,
Washington, D. C.

EXCIHIANGii—Any {formula you
1206 E. Capitol St.,

ELECTROPLATING—I’late your wireless instru~
ments and tools, Make inoney on silverware and
jewelry. Solutious ready for use suflicient for square
foot plating. Nickel, 35c. Silver, 50¢c. Gold, $I.
G. DBowles, 1316 Gedden Ave., Auu Arbor, Mich.

STAMPS AND COINS

STAMPS, 100, ALL DIFFERENT, FREE—Postags
2¢. Mention paper. Quaker Stamp Co., Toledo, Ghio.

WIRELESS

$10.00 Commereinl Keys for $4.  Money refunded
if not satisfied. Massie Wireless Telegraph Co., 71
Washington $t,, I’'rovidence, R. I.

§7.50. 3.000 meters
Also detectors, con-
Wm. A.

NAVY type Ioose coupler,
guarautecd with 80 ft. aerial.
densers, Ioaders. Send stamp for circular.
Lebr, 592 Miller Ave., Columbus, O.

2.6500-meter Loose Couplers, $5. Gther wireless

bargains. Send fer vcirculars. Cli@ Mtg. Co,
Drookfield, Mass.
15 cents postpaid, ULook explains Arlingten

Weather Code Letters and figures. Als¢ contalns
secret amatenr codes. John Mablmeister, 49 Cedar
8t., DIirooklyn, N.

PATENTS without advance attorney's fees. Nat
due until patent allowed. Send sketch for fres
i‘)ﬂport- Books free. Frank Fuller, Wasblngton,

o (&Y

DON'T LOSE YOUR RIGHTS to patent protec-
tion. Before proceeding further send for our hlank
form, Evidence of Conception, to he signed and
witnessed. IDook, Suggestions and advice free. Lau-
i)astgr & Allwine, 242 Curay Bldg., Washington,

. C.

PATENTS SECURED through Credit System. Free
Scarch; Send Sketch. Booklet I'ree. Waters & Co.,
4287 Warder Bldg., Washington, D. C.

PATENTS SECURED OR FEE RETURNED.
Send sketch or model for free search and report.
Latest complete patent book free. Georgs P,
Kimmel, 254 Barrister Bldg., Wasbington, D. C.

RADIO queries answered fully and promptly, 3
for 10c¢., 8 for 25c. J. L. Green, Iiadio Infortna-
tion Burcan, Rosser, Man.

LOOSI:-COUPLED receiving set; uses BSWitcCh:
points; wave Ilength 5,000 meters; will receive
Arlington 1,000 miles, Price, $5. Information free.
E. F, Ball & Co., Buckland, Coun.

SUPERFECT Aerial Masts, $50.
Stuyvesunt Ave., Brooklyn, N. Y

$9 wireless receivers, $4.50 a palr. Rotary variable
condensers, tbe $5 kind, for $2.75. Circulars free.
Imperial Iilectric Co., 83 Wallabout St., Brooklyn,
N. Y., Dept. E

FREE—1916 Wireless Calendar for 2c. stamp.
“'Arlington’*  tested Tuning coil, $3.50. Brass
sliders, 25¢. palr. Guaranteed. Lloyd Gress, Pit
man, N. J.

Audion, $18. 230

- Vou bosafit, har svcambinad

« o .
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YOU MAY PAY MORE

AND GET LESS. BUT—IF YOU ARE WISE—YOU WILL AT LEAST TRY
THESE REMARKABLE NO. 55 MURDOCK RECEIVERS. OUR LIBERAL TRIAL
OFFER AND OUR MONEY BACK GUARANTEE ASSURES YOUR SATISFACTION

Complete
Double 2000 Ohm Set

only $4.00

Complete
Double 3000 Ohm Set

only $5.00
Either Set With Coronet

With Regular Band. Band, $ .50 Additional With Coronet Band.

FOURTEEN DAYS TRIAL ALLOWED

Guaranteed equal in every essential to sets selling at many times the prices. Super-
sensitive, well-balanced, comfortable, tested sets, which will work any-
where to the fullest efficiency. Order a set to-day.

OUR CATALOG OF WORTH-WHILE APPARATUS WILL BE MAILED FREE ON REQUEST

san rrancisco, e WL J._MURDOCK €0., 55 Cgrt_e[ _St., Chelsea, Mass.

Our New Big 216 PP. Electrical and Wireless
CATAL OG REFERENCE B OOK

The Best Bargain _ s A | {H? The Amco Navy Type
in This Magazineis | o\ " o Receiving Transformer

Represents the latest advances made towards the ideal tuner and embodies the greatest degree of perfection yet
obtained. No greater value can be secured where accurate selectivity, sensitiveness and finish are desirable. The
illustration shown herewith cannot possibly do justice © the instrument itself. The primary winding is enclosed
in a cabinet, the sides and top of which are polished hard rubber. Two 15-point switches are mounted on the front
One switch controls the prlmary in groups of several turns and the other controls one turn at a time. The entire
variation of the primary is thus secured by the rotary motion of two knurled knobs rather than the movement of a
slider, and may be varied from 1 to 225 turns in steps of one turn at a time, The windings are especially adapted to
long wave lengths, The secondary 15 wound with green slk covered wire. The ends are HARD RUBBER, turned
and polished, Secondary variation is secured by a 12-point switch which makes it possible to secure a very fine
adjustment. PRICE, ONLY $15.00.

SEND 6 CENTS FOR OUR CATALOG—DO IT TODAY—YOU NEED IT
ARE YOU BUILDING SOMETHING?

Ouz No. 6 CATALOG shows several hundred parts and sets of materials for building your own apparstus at home which have never before
been listed. We do all the difficult work in our factery and then you put them together.

WE HAVE JUST WHAT YOU HAVE BEEN LOOKING FOR

Complete description and prices of the Latest Electrical and Experimental Apparatus—Storage Batteries, Rectifiers, Transformers, Inductiom
Coils, Wireless Apparatus, Lamps, Flashlights, Meters, X-Rays, Books, Tools, Electric Railways, Steam Engines, Water Motors, Dynamos Motors,
Telegraphs Telephones, Electrical Supplies, Model Aeroplanes and Parts for building your own apparatus. A Treatise on Wireless Teclegraphy,
telling bow to put up an aerial, connect apparatus, together with a Call List and Wiring Diagram, FREE with every catalog. 8c. in stamps will
bring you this wonderful book. The hest catalog of wireless apparatus, ete. published.

ADAMS-MORGAN CO,, 13 Alvin Place, UPPER MONTCLAIR, N. J.

You benefit by m('utfnrll'irqv'\;\ﬁwle{'-r{féﬁgghr}amﬁﬁigawédjrﬂcu writing to advertisers.
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