 LIGHTNING
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s \TRADE ~ INSULATORS 1,000 TO 1,000,000 VOLTS

FOFROSE-  ereevca sy U. S. NAVY

, i, oY - e ——— 5
= MARK., and all the Commercial Wireless
Telegraph Companies
LOUIS STEINBERGER'S PATENTS

REC. LS. PAT. OFF. & FOREIGN COUNTRIES.
INSULATION

EYT 10 2
S YN

G850 6282
- Yamg e @ ~0 !
G263 G833

G852

SOLE MANUFACTURERS

66-76 Front St. BROOKLYN, N. Y,
60-72 Washington St. AMERICA

DO YOU NEED

ST R HTHTH IR HT ] LLICELETRARTERLRRLTARIRELHEELS

Brandes  Trans-
Ailantic Type
Receiver  (price
$9) is Used in
man silver head- the Eiffel Tower
band, $5 Station, Paris.

You Can Use It Longer at A Time

7'1‘ is so light and perinits such perfect adjustment
that it doesn't tire you by slipping or pinching
Rests almost as lightly on your head as a hat.

Yet it is rigid. Won't work loose right in the middle
of a word. Once adjusted to your comfort, there it stays.
Furthermore, a Brandes Head Set is casier on your
ears, because both receivers are toned exactly alike, thus
making the sound more distinct, and enabling you to

pick up the faint, hard-to-get signals.

No other receiver at the price can compare with our
Superior Type in efficiency. It is a genuine wireless re-
ceiver, not a modified telcphone receiver. Try one.
not fully satisfied, your money will be returned. Prices,
$5 to $13

Send dc. for Catalog E, a book which gives wireless
information, valuable to both amateur and professional

C. BRANDES, Inc,

Wireless Receiver Specialists—Room 814, 32 Union Square, New York

Brandes Wireless Head Sets

“Superior” Type
Brandes Head
Set. Price, com-
plete with ger-

A Good Detector?

HAVE YOU TRIED THE
“ALBANY” No. 100 at only $2.00

or

HOW ABOUT QOUR
No. 102 “ALBANY” Condenser

31 brass plates, for only $3.25 I

We can also furnish you with
switches and parts at prices
that will save you money.

Let us know your needs

Send for circular 3-G

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

-
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DUCK’S NEW 320-PAGE ELECTRICAL
no.o and WIRELESS CATALOG
MORE THAN EVER JUSTIFIES YOUR VERDICT
THAT IT IS THE ONE CATALOG WORTH WHILE

Everything Electrical
FOR THE BOY—HOME OR STORE
ON LY 80. in stamps will bring this unrivalled catalog to your

home. The great cost of catalog and the exception-

CATALOG NO. 9

3 ally low prices (oftentimes fully 25% below usual retail price) probibits its
ThﬁWlﬂlan]“I%“DUCk CO distribution otherwise. You may deduct the 8c. on first dollar purchase.

v TILING Our records show that 70% of our catalogs produce us patrons. Many of our
Al\“TuC AL competitors admit the waste of 9% of their catalogs. Who pays for them? This
ELECTRIC/ is the big, controlling reason why you should have our catalog, backed by a great

— selling and purchasing power, before even thinking of buying elsewhere.

ol Gevdi of Ru"m‘cd Qualily
S o

oy Gt o e Vi Over 40 New Pages of Wireless Instruments

« You Money . . .
il Save Yo and substantial reductions on many popular wire-
less instruments and standard electrical supplies,

Wwe 57

—

o, U. 5. A
_ voLgpo. OHO 5 A FEW OF THE ARTICLES IN OUR GATALOG:

fpan T

128 pp. Wireles< [ustruments {129 pages) magnet wire of all kinls, raw material, storage batteries.
telegraph instruments, battery motors, commercial motors and generators, sewing machine motors, tele
phones, step-down transformers, massagc vibrators, hells, push buttons, aute accessories, flash lights,
hand lanterns, auto and iniature lamps, Xmas tree outﬁts. voltmeters, ammeters, lighting plants, Vie
trolas, air rifles, eleciric acroplancs, madel builders, electric railways, electrical and mechanical book:
and general electrical supplies,

| The William B. Duck Co., 3L ™

WIRELESS BARGAINS &5

Here is Your Opportunity to Secure the Best Navy Type Loose Coupler on the
Market. Regular Price - - - - - $15.00 $10 .00

- Continued for January—Reduced Sale Price - -

A brass 1soguered 6,000 meter induotanoce tuner. Derfeot in every detsil. EauiPped with foor
Doint loading induotance whieh inoteases the wave length 4.000 meters over the nverage Navy
Type Transiormers. The primary windiog has 24 tape—one switoh eontrole the Drimal¥ in grouds
of tsne. the other controle one turd At & time—and is equipped with a dead end switoh, Ensioncd
io n cabioet, the front of whioh is polished hard rubber. The eecondary ooil is wound with double
uilk covered wire aod the Induetanoce is varied by a ten point switoh. With this coupler the very
fineat and most nesurate tuning is easily and quiokly secured. With a zood sized aerial the resor~
tlon of wave lengthe up to 6,000 metera is possible.

All Finished Parts Ready For Assembling With Full Instructions, Special $86.50

Our No. 810 Complete Sendm and Receiving Station . - -
P g g Receive The Time From Arlington
A Thoroughly Reliable Station - Regular Price $20 00
Sends up to 12 miles. AND ALL NEWSPAPER AND SH{P REPORTS
Receives up to 1,000 For January § .00 | OUR SPECIAL TIME $0.10
. —Sale, Price —— | SIGNAL RECEIVING OUTFIT =
: Only REGULAR PRICE $10.85—SALE PRICE
Thia I8 our new
Full 14 Ineh ooil type. Sends up 1918 model made
to 12 miles. Reoceives up to 1,000 of the highesat
miles under favorable conditions. d terial L
Equipped with 2 double pole 1,000 EfACe s
chm recsivers, 6 feet silk pord and ochtalnable.
double headband. Size of base 12 x Douhle slide
16 inohes. height 13 inohes. Weizht coupler for close
only 14 pounde. taning ls wound
Th!sla;cnmplg'gly sguipped and Lémliuuf:;ly with n No. 24
angjelec s green sllk cover-
?“o’r p‘e.:-gote: atnd-e;:.d’. ed wlre ob the
Nl: thing bener mmtlmtn primary - the
ed.” The ‘mew improved secondary _ with
tuning cotl enables Pou to No. 28. There |
e o eiint "destrs, are 8 polnts to
thos eliminating sny in- divide ite capac-
ST (TS Oy ity. A 3,000-metre loading coll placed hetween the conpler
Cail, 12 Flat Plate, Con. and the aerlal hy a switch that throwe It in or out of the
i‘fu':??"m‘éé‘c'm[’°'ia.§=ie‘f- circuit enahles you to recelve amateurs with the coupler alone
and Switch to 11 if Yout and long wave stations by the additlon ot the loadlng coll. One
detector  is _working, fixed condenser of proper capaclty, lmproved unlversal detector,
DoublegBlida S oA Te) one huzzer test to test your mlneral and potentiometer. This
ware éutm capac acity, instrument i3 assemhled on & highly fAnlshed oak base. All
Fl!ed ndencensd i‘lI:a metal partsa are heavy nlckel-plated.
M,,.N.._, 2,600 Obm Thia statlon, with od Nnvy Type Loose Coupler, as illustrated
Hee sl abo¥e, L. .$15.00

NICHOLS ELECTRIC 0, 1-3 West Bway, N.Y. 050 O e Wik o st G "0 Gt Wkt o st

FREE-—~Write cur Query Department—write us and we will give you free technical advice on all wireless questions.
e ——— s Vianufacturers of Standard Quality Goods Only

www.americanradiohistorv.com
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Multi=Audi-Fone

The new wonder in the wireless world. It increases the Audibility 1,500 Times

Are you from MlSSOURl? Then read these LETTERS

F. B. Chambers & Co., Wireless Engineers, 2046 Arch St., Philadelphia, Pa., write:

“On Tuesday evenng we gave a demonstration of the Multi-Anli-IFone, to about 400 men; teehnieal and experimenters,
*TEe ha's in owhich the demeonstration was held is ahout 75 x 150 feer and the signals from all stations—working at the time—could be heard

all over the hall: and the louder ones ceuld be heard n another room, back of the main hall. Even the Amateurs came in ‘howling,” and the
acrial used was anly 3 wires and about 40 feet high.

" Everyone was mwore than surprised 2t the rest
fhut cun aityuher ar touch the Multi-dudi-FFene.

Jeffries-Young Antenna Co., of Atlantic City, N. J., write:
* The Amplificr aud Multum in Parve Set reccived from

The Arlington Signals before andible with the |

Mace, where vuy winter station is located.”

tts, andd helieve us when we say—that it surely was some amplifying; and there is nothing

1 you are giving wonderful results, and come up to the mark on every claim made.
‘hones 12 incheg away, can now he copwd in nearly every room i our lhouse, o St Charles

W. 0. Horner, of Cleveland, Tennessee, says:

“1 bave heen trying vour Multi-Aundi-Fone out as an Amplificr.
certainly wonderful,”

Apain lie writes: * Yours of the ?5h at hand.
but when 1 hooked your Multi-Audi-Fone to the thi

.

1 was more than surprised at its sensitiveness. . LIt s

I use a Triple Valve Station of highest class and thought I had the hest on the market
} rd Audion I was astonighed at irs Amplification.
t laid your 1'hones on thie table and walked 125 feet to the rear of my store and copied Arlington amd Key West at 9:30 I, M. Many

GO0 Meter stations 1 alsa eopied ot this sanme distance.  { alsg looked your MdtiAudi-Fone to o single Aundion ond Signols were much
lowder tiran all three of my Amplificrs”

S. Kruse, of Halstead, Kansas, writes: “Multum in Parvo is 2 wonder."”
M. B. Schwartz, of Brooklyn, N. Y., writes:

“With repard to resnlts obtained on conuecting the Multi-Audi-ffone in my Radio receiving set as an Amphfier, I am glad to say that I
was astonishel hy the roarimg and whistling ot myriads of stations, near and far, many of which 1 never heard befere; the small amateur
stations coming in so loud that they were heard all over the room—it was like opening up a new region, fertile with aetivity and life, hereto-
fore unknown. It may alse probably be of intercst to you to know thar 1 heard the S5, Brazos every cvening from the time she left San
Juan, I" R, Oct, 20, until she reached New York, during the run she came in with remarkable audibility,

* The above is precisely what happened after including the Multi-Audi-Fone,  Siwnals were heard all over ilic liouse for a distance of from
50 10 100 feet from Phones.”

F: S. Hammeond, of St. Marys, Pa., writes:

*With Amplifier, my Tuner Galena and small horn attached to one of vour Phones, Arlington can exaetly be read in any part of the
roon.  Subsbitutimg Audion for Galena nearly doubles strengil of signals, making them readable in hall downstairs.

Glenn Sabin & Co., Wireless Engineers, of Northampton, Mass., write:

Y We have demoenstraled your Multi-Audi-Fone to a number of experimenters and the results were surprisingly satisiactory.

PWe have preked up stations with 1 single Multi-Audi- Fune, coupled to a single Aundion, which we have been unable ig get with a double
Audion.™

“For actting Ariington time there is wothing that con fouch i.”

“On our acrial we ean piek up fellows fifty and sixty miles away eperating on half and three-quarter inch spark coils, whieh is execllent
work to say the least amd proves withoul a doult that the Multi-\udi-t‘one is an Amplifier that cannol be beaten.”

With fair treatment it ought to last one hundred years

that the Multi-Audi-Fone works equally well with damped
REMEMBER and undamped circuits and will work equally well with any TEN CENTS
THESE FACTS Detector or Receiving Set, and that it will not cost you more A MONTH

for batteries than

Our regular orders have already increased to such an extent that we are now
compelled to withdraw our ten-day trial offer

Everybody will EVENTUALLY buy a Mu'lti-A_udi-Fone
and GET THE PLEASURE OUT OF IT?

Why don’t you buy yours now

Multum in Parvo Receiver, including Crystalot Detector and Buzzer
If you prefer to use your own Detector and not buy the Crystaloi and Buzzer.
Multi-Audi-Fone, including our specially wound Head Set

THE CHRISTMAS PRESENT OF ALL CHRISTMAS PRESENTS, our
complete Wireless Set $45.00 or $50.00

Send for circular today M u LT I 3 A u n ' = Fn N 273 Morris Ave.
Ask your dealer tomerrow : ‘ m Elizabeth, N. ).

You beuefit by mentionind/ I TiarBaidOsmaABR RISV QO M fien 2oriting o adoeriisere.
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N our July issue we stated editorially:
analyzing past and present means of
fare, we invariably find that it is possil

combat weapon by weapon.” After a

statement showing how at that time the s

marine could not be combated with existing means, we
continved: "Our imagination need not bhe stretched
unduly to preswme that clectricity will. in the not ton,
distant future, be employed to render the submarine
harmless.”

Within less than six months this prophecy has come

truc, as was to be expected. When Germany declared
her historic sulunarine war against Lngland m Feb-
ruary, 1915, things looked indeed black for the Brit-
ish Admiralty as well as for British shippers. Ger-
many, as usnal, struck swiftly and with terrifying re-
sults.  In Iehruary her submarines sank $ vessels. In
March, 2 vessels were sent to the bottom, while in
April, 21 fell prey to this modern electric monster of
the deep.
. Thus, from Febrnary till August 30 altogether, 197
ships had been sunk at various points around the Dritish
Isles. Then suddenly, as if by magic, the sinking of
ships by submarines stopped. Indeed, during the en-
tire period from September 1, 1915, until December 1,
1915, ouly 33 ships had been sunk by German subma-
rines. (The last figure also includes ships sunk by the
Aunstrians in the Mediterranean, as well as small fishing
craft.)

Although we know that 1 great many German sub-
marines were sunk by England and Irance during the
submarine war, it is certain that Germany has more
undersea craft to-day than at the start, for submarines
are relatively cheap, and can be built quickly if neces:
sary. Nevertheless, as each week passes, fewer and
fewer ships are reported sunl, and the day is not far

,._
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submarines will cease to exist alto-
gland or France are concerned.

off when German

Once more scioffice—and particularly electricity—has
triumphed ; ;{(,?nn, but nevertheless a remarkable tri-
wl over matter. War is mo longer man
- mran, brain against braing it is machine against
machine. science against science. England and France
have a number of effictent schemes to-day with which
they combat the submarine with electricity. either di-
rectly or indirectly, and although this particular branch
of science is less than six months old. the results have
been more than encouraging to these countries. One
of the schumes m use, said to give entire satisfuction,
is described in this issue of the Llectrical Experimenter,
Various other schemes using super-scnsitive micro-
phones under water have been reported from time to
time, and we are imformed that FEngland has lately
equipped all her war vessels with an electrical device
which not only detects submarines, but their exact
location as well. This device, so far, has heen care-
fully kept secret, as is ouly natural

Thus the battleship has come into its own again.
mstead of going to the scrap heap, as was feared in
some quarters when the submarine war was at s
height. The sithmarine. on the other hand. has been
relegated to its former station, that of a defensive
weapon. for which it is admirably suited, not for
oftensive purposes.

While Austria has been husy of late sinking a few
ships in the Mediterranean, we can safely predict, that
as soon as I'rance and Italy have equipped their shores
and their ships in the same manner as has heen done
in the Channel and in the North Sea. these subima-
rines also will be reduced to impotence.

1. GrrNsPACK.

laday

THE ELECTRICAL EXPERIMENTER is published on the 15th
of each month at 233 Fulton Street, New York. There are 12 num-
bers per year., The subscription price is $1.00 a vear in U. 8
and possessions. Canada and foreign countries. $1.50 a year.
U. 8. coin as well as TU. 8, stamps accepted (no foreign coins or
atamps). Single copies, 10 cents each. A sample copy will be sent
gratis on request. Checks and money orders should be drawn to
order of THE EXPERIMENTER PURLISHING CO., INC. 1If you
change your address notify us promptly, in order that copies are
not miscarried or lost. A greenm wrapper indicates expiration,

All communications and contributions to this journal should be

addressed to: Editor. THE ELECTRICAL EXPERIMENTER, 2338
Fulton Street, New York. Unaccepted contributions cannot be re-
turneq un_less full return postage has been included. ALL accepted
contributions are paid for on publication. A special rate 18 peld
fqr novel experiments; good photographs accompanying them are
hignly desirable.

THE ELECTRICAL EXPERIMENTER. \fonthly. Entered as
second-class matter at the New York Post Offlce, March 1, 1916,
under Act of Congress of March 3. 1879. Title registered U. Q.
Patent Office. Copyright, 1915, by E. P, Co.. Inc.,, New York. The
contents of this magazine are copyrighted and must not be repro-
duced without giving full credit to the publication.
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Deal Direct

with the

Manufacturer

N i x H . ({3 y
We will save you time and money. Our new catalog “W” is .00 10 aee Ratary Varis
.~ s filled with “up to the minute” wircless apparatus. OQur new :ble Condenser. Glass case,
Medel M, TTot Wire Meter, 0-3 112 page “Book of Electrical Apparatus” contains motors, aluminum plates aud base,

» n g
;‘;‘}}f,sg,"'cg;;;p:f?ﬂf,,, i dynamos, parts and iaterials, meters, lighting plants, storage ;’::j"{ﬁ;‘('i'i’l’l'f"pf)‘;?;""s.‘lff‘]";‘b'e‘;‘t‘
swall, quality jusirument. hatteries, phonographs, motion picture cameras, etc., at prices  gmall co,,,fc,,scr oneTe
. that will positively save you dollars. Both books sent for ¢ buy. .
Price $3.75 cents stamps to cover mailing. Price $4.00

CLAPP-EASTHAM COQO. Manujacturers and Distribu-

fors of Everything
141 Main Street - - - CAMBRIDGE, MASS. Electrical

The Ilitzen
Tesla Coil. Works
with any trans-
former and con-
denser. 74 KW,
gives %inch spark,
price  $10.00; 1
KW, gives 16-

t
I

The Cambridge Long \Wave Tuner ieceives up to 13,000 meters

inch spark, with good antenna. A masterpiece of design and workmanship.
Total length 36 inches. This tuner will enable yon to receive the
Price $16.00 very long waves used by Tucherton, Sayville, Nauen, Germany

and others.

Price $40.00

The Famous DE FOREST AUDION

The Bulletin i the U, S. Bureau of Standards, Vol. 6, No. |, Page 510, states
that the DE FOREST AUDION DETECTOR is fully 50 per cent. MORE SENSI-
TIVE than ANY other known form of detector.

NO HIGHLER A\UTHORITY could be quoted.

Further than this—ASK ANY USER.

The cut illustrates the popular and efficient Type R}5 De Torest Audion Detector.
It remains in adjustment ALWAYS, and is guaranteed to be MORLE EFFICIENT,
and MORE RELIABLE than ANY OTHER detector ever offered for private use.
Price, $25.

THE DE FOREST AUDION AMPLIFIER

is used in connection with any

1 detector, preferably a De Fore-t 3
Audion Detector, to increase the in : RPN WA
Type RIS De Forest Audi tensity of received signals from 3 Lo i

to 10 times {actual, not theoretical) #A00 TEL R TEL OO
per step. Constant and reliable, as all other De Forest Audion Apparatus.
Brings in stations otherwise inaudible, ALWAYS. Price, $65, and worth it

WARNING

Vacuum Dulbs, having a filament and two electrodes, as well as a
number of other types, are protected under a large number of BASIC
PATENTS, issued to Dr. I.ee de Forest, and owned or controlled by this
company.

All infringers will be prosecuted to the full extent of the law.
DE FOREST AUDION APPARATUS is sold by all the large reli-
able wireless supply houses and is carried in stock by most of thenu

ORDER FROM YOUR REGULAR DEALER, or from us if you preier. 7Type pi1 De Forest Audion Atmplifier
Bulletins giving complete descriptions sent if you enclose stamp o

De Forest Radio Telephone & Telegraph Co.
101 PARK AVENUE NEW YORK, N. Y.

You henefit by mentioning " The Electrical Experimenter” sohen writing te advertisers,
www.americanradiohistorv.com
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Electrical Device Detects Submarines 20 Miles Away

submarine dctcctmu problem has  waves imipmige against the diaphragm of a
apparently arrived in the form of microphone (which corresponds in gen-
a specially tuned microphonic device which  eral to that fitted on an ordinary telephone
is placed below the surface of the water apparatus with which we are all familiar).
along the coast line, and in the following it causes a variation of the inherent elec-
paragraphs the gencral principles utilized  trical resistance of this instrument. owing

THE long sought for sclution of the Irench and English coasts. \When sound

in exactly detecting and locating the posi- to the different pressures exerted against
tion of a sulLmarine, when it is totally sub- a number of small carbon balls, placed in
merged, are explained. a cup hack of the diaphragm.

The American electrical engineer, Will- Contrary to the general opinion  which

iam Dubilier, recently returned from might prevail i such a case, it is not the

would he attained, as the engines are mnot
used except when cruising on the surface.
It has been found that if the microphone
is placed in a properly tuned resonance
chamber. located about 20 feet below the
surface of the water at the shore testing
station, this particular humming note re-
verberated by the entire metallic shell of
the submarine, ¢an be selected and then
intensified by means of suitable amplifiers,
such as the well-known Audion type, de-
veloped by Dr. Lee de Forest.

i ™
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Fig. 1. Diagram Showing How Science Now Locates Submarines, Even When Submerged, by Means of Sensitive Electrical Ears That Pick Up

the Peculiar Note They [m.t.

l‘rdﬂc’e' has developed this “submarine de- sound of the propellers or the engines of
tector” to a high degree, and in his re- the submarine that are heard hest. accord-
<c4rch ,work he had the co-operation of ing to Mr. Dubilier, but the high humming

Prof. Tissot, the noted French scientist. note produced by the clectrical motors util-

A properly desngned microphone or sound-  ized in propelling the submarine when sub-
operated instrument, which will translate merged beneath the surface of the sea.
sound energy into a corresponding elec- Thus a most importanmt point is gained,

trical current, forms the nucleus of this for if it were the former which emitted
remarkable invention which, it is said, has  the sound waves used for the successful
aided in doing away with a formidable operation of (his latest scientific dJevice,
number of German “U” hoats around the the possibilities are that very little success

www.americanradiohistorv.com

This particular note, so effective in the
successful operation of Mr. Dubilier’s in-
strument, has been found to have a fre-
quency period of about 750 cycles per sec-
ond. The illustration herewith shows the
inventor of this clever scheme for detect-
ing submarines, holding one of the super
sensitive microphones, and, also Fig, 2.
shows a detail photograph of the micro-
phone proper. Several methods for filte.
ing out the extraneous sound waves trans
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mitted by passing steamers and the like
were successively trted out, hut the bhest
method of all was ascertained to he the
one embodying the use of resonance tubes,
incorporated in the shell containing the
submerged microphone. In this way it was
found poss:ble to closely tune the micro-

William Dubilier,
Perfected for the
marine Detector.
ing the Super-Scositive

the American Engineer, Has
Allics a Successful Sub=
He is Here Observed Hoid=
Microphone Used.

phone chamber. so that it would respond
to the vibrations ofi the order ahove men-
tioned only, or to any desired harmonic
of this irequency. These have proven
very successful and are now being used by
all submarine detccting stations located on
the English and I'rench coasts.

The resonance chamber. tunable to any
desired musical note frequency, and in
which ihe microphone proper is placed, is
shown in Lig. 3. This consists of a stount
outer steel clmmlncr A\, in front of which
is placed a metal diaphragmm B. Iven at a
very little submerged depth the water pres-
sure against the diaphragm is severe indecd,
and to counteract this, compressed air is fed
mto the chamber A\, (o offset this water
pressure on the exterior casing. The dia-
phragm B is rigidly supported in the heavy
outer chamber, which 1s pivotly mounted
on the dirceting rod, as observed. There

Fig. 2. Appearance of Sound Detecting Micro=
phone Which, Submerged in the Waters
Along the Shore, Indicates the Presence of
Undersea Craft.

is carefully fastenad to this a steel reson-
ance tube, which consists of two distinct
tubes, one sliding within the other so that
it may be adjusted for any note desired.

3oth of these tulies have diaphragms in
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them, as perceived from the sketch, and in
the same way as an &rgan pipe vibrates at
different frequencies, depending upon its
length; so this resonance tule vilrates to
some particular note, depending upon how
far apart the diaphragms in same are sit-
uated. Hence this remarkable device will
not only rcspond to one particular note
accurately, lut it will, owing to the
phenomenon of resonance, respond with
maxiinum cfficiency to that note, and in
this way the microphone is affected in the
most powerful manner possible for any
given signal or sound wave. Flexible and
hea\ll) insulated wires lead up from the
microphone to the operator in the detect-
ing station, located on the ground above.
In this station i1s located the Aaudion am-
plifier apparatus, as well as the telephonic
and tclegraphic instruments for comnmumi-
cation with the wireless station and with
the second detection station.

The large illustration, Fig. 1, here por-
traved, gives a  general layout of the
scheme, as it is applied in practice. As
obzerved, a sulmerged submarine is seen
progressing from right to left across the
view. Of course, if the sulunarine should
stop its propellers and likcwise its motors
or engines. and sulinerge to the bed of
the ocean, or bhay, no sound would be
heard. But, on the other hand, it could
not very well start up the propellers and
get away without being at once detected
by the observers stationed at the various
shore stations. The underlying principle
governing the detection and accurate loca-
tion of a submerged sulmarine is hased
on the same methods as used in modern
long distance gun sighting. Let us assume
two delecting siations at A and B, re-
spectively, and at a certain known distance
apart, as indicated by the line 1. Also
that these stations are telegraphically or
telephonically in _conmununication with a
wircless station C, as well as with cach
other. Now when the opcrator located at
station B rotates his submerged micro-
phone by means of a suitable shaft and
gear arrangement, ete, until the mcoming
submarine note is heard lowdlest {or, as
a matter of fact, as soon as he hears the
note at all), he immediately notifies the
operator at station .\ of this fact. Oper-
ator A then endcavors to tune in the sub-
marine’s note to a maximum valne, and
when both A and B have their instruments
so set ihat the note is heard at maximum
strength, then the angles \y and A. are
definitely known from the calibrated dials
fitted to the microphone controlling shafts.
It is now a simple matter to make the
calculation (usually by means of a slide
rule, specially  constructed). to find the
exact rangz or distance R, between the
submarine and the base line L.

Also to facilitate imatters in this respect,
the water is definitely laid out in squares,
as indicated by the lines in the drawing.
These iines, of course, are only imaginary,
but they are exactly plotted on the maps
used hy the military authorities in charge.
All these squares arc mumbered and,
therefore. it is an easy matter to give ex-
pl1c|t directions through the w:relcss sta-
tion C, to a waiting torpcdo boat destroyer
so that this terror of the submarines may
proceed quickly to the exact square in
which the submarine is to he found. The
under-water craft may be moving into a
second or third square from that first
communicated to the commander of the
torpecdo hoat destroyer, hut that is a small
matter and is checked up constantly by
A and B and then transmitted to the com-
mander through the wireless station; thus
keeping him acquainted with the definite
whereahbouts of the under-sea boat every
few minutes.

In most cases the submarine, after a
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short while, comes to the surface to make
observations, as otherwise it is running
hlind so far as events alove the surface
of the water arc concerned. In a remark-
able number of instances this method has
worked, it is said, with wonderful success,
and as soon as the submarine came to
the surface, it took bhut a few moments to
either destroy or capture it by means of
the destroyer, which 'was on the spot at
the instant the submarine shoved its peri-
scope above the surface of the sea.

So we see that while the submarine has
heen developed to a wonderful degree, in
so far as range and other features are
conccrned, there has heen devised by scien-
tists a method to countcract their ef-
ficiency. In less time than it takes to
tell, a torpedo hoat destroyer may be
despatched to the exact spot where tha
submarine is so peacefully pursuing its
way and, as it supposes, unseen and un-
known,

Or. again, it is possible to send an aero-
plane to the scene, equipped with power-
ful explosive hombs. On the latest type
of these aerial bombs, designed for the
destrnction  of submarines when under
water, there is provided fluted tails which
cause themm to go straight down into the
water for a consndcrablc distance without
deviating from the point originally aimed
at. The acroplanc has proven onc of the
best dctectors of submarines when it hap-
pens to be known where the sulbmarine is
located, Although not generally known, it
has heen dcﬁmtcly proven that the ohserver
in the acreplane flying at a considerable
distance above the water, and regardless

Hire connecling with
recaving; f@

Jirecting rod.
Digphrogem
/

(‘am,orewed

Comprassed oir Jo onereone
@ oulsicle Worer oréssune

Figr. 3. Details of Specially Contrived “Reso~
nance Tubes’” and Microphone Arranged in
Stout Water=proof Shell.

of the wave formation on the surface, can
detect accurately the presence of a sub-
marine even though submerged 75 to 100
feet below the surface.

It may be said in conclusion that these
marvelous submarine detectors have not
proven satlsfactory for use on ship-hoard,
but this point will probably he overcome
in the near future. This is accounted for
by the noise and severe vibration en-
countered on the vessel itself on which
such apparatus has been installed. How-
ever, it has proven a Godsend to those
responsible for the protection of the water
adjacent to the English and French coasts,
and it is hoped that the United States
Government will not he dilatory in recog-
nmngr the merits of this most ingenious
device which has been thie goal of many
hard-working engineers and scientists in
the United States and abroad for a num-
her of years.

Wellesley ICollenre girls will eat electrical-
ly prepared food in thcnr new central dor-
mitory. The new wing is equipped with a
special three-oven 12-foot range and a hake
oven with a capacity of 90 one- -pound
loaves. The equipment will serve 250 stu-
dents and help.
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New Instrument Eliminates

fog robbeéd of its terrors through a
device invented by Dr. AL G, Web-
ster, of Clark University. Worcester, Mass,,
for showing tae direction of su,nah which
e <demonstrated recently at the final
autnmn session of the National Academy
of Sciences held in the American Muscum of
Natural Ilistory at A\L\\ York. The appa-
ratus, which he calls a ]»honomctcr. trans-
lates the intensity of sound into terms of
light or intensified sound, as hy ringing a
hell, so that, as the invemor expressed it,
the deaf may sce and the blind may hear it,
Impressed with the loss of the stearuship
“Empress of Ircland” in 1911, he went to
Father Point. on the St. Lawrence, where
the vessel was sunk In

NAVIGATOI\S before long may lind

scale shows the intensity of the sound as
the image of the light widens or contracts.
The horns swing easily upon a pivet
(readily controlled from the ship's bridge
by an electric controlier as depicted, hooked
up with a small electric motor gearcd to
the rotatable horn chamber mounted on the
mast). \When they have been s0 adjusted
by the operator that they show the greatest
imtensity, the tube of the instrument is
pointing in the direction from which the
signal is being sounded.

With the phonometer, although it is not
absolutely accurate in its present stage. Dr.
Webster declares that the dircction can Le
determined within a very few degrees. Fx-
perts who witnessed the demonstration said

403

Fog Peril

within its rights mn standardizing {og horns.
It would be oo much to expect the mnasters
of vessels to fune up their phonometers 1o
correspond with the timbre of every new
siren.  In connection with wireless mes-
sages, it 15 belicved that the phonomcter
would be of value, for ships approaching
cach other could commuucate details about
the fog horns employed as a further guide,

Dr. .\, AL Michelson, of the University of
Chicago, said: *“[ cannot withhold my ad-
miration. This paper marks a most notable
advance in the efiort to solve a problem of
the greatest interest. [t secems to me that
Dr. \Webster has brought to a bhril-
hantly successful conclusion this important
research.”

collision and 1,200 per-
ished, and there made
the expcrmu-nts ou
which his invention is
based.

In a thick fog. when
two vessels are ap-
proaching cach other, it
is aften impossible for
the captains to tell
within 45 degrecs the
direction of thic sounds
from horns. In the
St, Lawrence (isaster
the masters of Dboth
\essels should have
stopped, in his opinion,
in view of the uncer-
tainty of determining
the direction of signals
m fog,

First Professor \Web-
ster showed a resona-
tor or “phone” which
toolc up the vibrations
of a tuning fork and
emitted a sound of
stapndard pitch. This
instrument took the
place of a rcgular fog
signal. The receiving
instrument, or phono-
meter, looked like a
small round Hox on a  jearass
tripod, and from each [ v
end of the box pro-
jected a conical horn
resembling a  mega-

ELEQ SOUND |
— DETECTOR
r— GEARS

phone, The small ends =
of the horns were
turned toward each
other.

The device is placed so that the horns
are at right angles with the coursc of the
vessel on which it is installed, as seen in
aur illustration. The vibration caused hy
the signal 18 concentrated by the horns and
commumcated to a metal dlaphragm. which
is held in place by small steel wires. The
pulsation goes to a tiny electric light, and
the ettect upon it is registered by the re-
flections of a mirror on a scale which can
he read through a glass attached to the
m-trument (see detall mscrt cut). T]1c

DRIVES AIRSHIP BY WIRELESS.

The invention of a German engineer,
Herr Bohle. which he demonstrates mghtl)
in a large vaudeville house of Derlin, is at-
tracting considerable attention. The inven-
tion consists of an airship in miniature
(about 3 meters long and 1% meters in
diameter), which the inventor drives by
means of wireless electric currents from a
battery stationed afar. No personnel is re-
quired to drive this airship, which executes
every maneuver the inventor desires. Even
explosives can  he dropped from this
airship on high at the will of its master

Remarkable Scientific Visual

nment of the United Siates would bhe well

Fog Signal Receiver Devised by Dr. A. G. Webster, of Clark University.

lnsert Cut at

Left Shows Details of Receiver Mechanism.

that if the device could show within five to
10 degrees it would be of incalculable value.

The inventor himself saw a practical ob-
iection to the device in that to have it of
universal use the navigation laws would
have to he changed so as to prescribe that
all fog horns and sirens be of the same
pitch. As at present the actual variation of
horns is within an octave or an octave and
a half, he does not regard this olhjection as
insuperable. He thml\s that the Govern-

at his station Dbelow. it is claimed.
Expert enginecrs declare that the great
question is whether this airship can be con-
structed on 2 larger scale and managed
from a greater distance. If so. another
upheaval in military warfare may he ex-
pected.
ELECTRIC COMPASSES ON AMER-
ICAN BATTLESHIPS.
Alotor-driven grroscopic compasses have
now been installed on 20 United States
hattleships. one armored cruiser and 15 sub-
maries. Master compasses in duplicate arc
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It seems that an important function of
this phonometer would be in discovering
and locating the whereabouts of icebergs.
This could he accomplished by sending out
a siren note so that it would be reﬂectcd
in the form of an echo, from the iceherg,
3y measuring the reflection angle at two
ditfierent points, say at either end of the
ship, it would he possible to quickly cal-
culate ihe distance at which ihe iccherg was
situated. This follows tie same practise
used in getiing the range for big guns.

soon to be placed on all hattleships of the
Delaware and later classes. The Dureau
of Navigation maintains with the Atlantic
flect two chief gunners who have heen
specially trained as gyro-compass experts.
and it is the duty of these men to inspect
and ad]u':t the compasses and to give in-
structions in their use. Special attention
is also given to the instruction of officers
and men in the care and use of the com-
passes, the ship's crews who have to do
with 1hese compasses being sent to the
New York Navy Yard or the works of the
manufacturer for 30 days' instruction.
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High Voltage Switch Arcs That Resemble Lightning

E spectacular set of photographs on

the opposite page are not those of

lightning discharges, although they
very much resemble them indeed. They
happen to be the arcs occasioned when
opening high tension transmission lines with
air-break switches.

These photographs were taken during
night tests made on the efficiency of air-
break switches for high tension transinis-
sion lines at the Virginian Power Co.’s gen-
crating plant at Gainesville, Ga. Oscillo-
graph records were also made to show the
tfluctuation of the curreats on the lines due
to the heavy arcs formed when these
swtiches were suddenly opened. The tests
covered the performance with lines carry-
ing actual energy loads of considerable am-
perage and, also, with simply a charging
current load, which latter reached a value
of 22 amperes on the average, with a lead-
ing power factor.

Referring now to the illustrations here
shown of the arcs created when opening
some of these air-break switches, the upper
left view shows the spectacular effect due
to breaking a line of 30,000 volts potential
and 18 amperes of current. Note the wavy
formation of the flaming arc produced. Tt
is certain death to be within sparking dis-
tance of such a discharge. It lasts usually
ouly a fraction of a minute, or until it has
opened the circuit.

The top central photo shows the appear-
ance of the arc when the switch is opened
on a 14,000 volt. 275 ampere line, Par-
ticular attention is called to this excellent
picture with respect to the ladder seen
in same, and some idea as to the size
of the discharge or flame may he thus
obtained. This particular Hlame discharge
was over 20 feet high! The ladder is a
regular standard size one, The arcs blew
downward, then hetween the phases. with
loud reports and also overlapped the over-
hanging lcads. Considerable heat usually
accompanies these arcs in air.

The illustration in the upper right corner
portrays the arc effect taking place when a
64,000-volt line, carrying 18 amperes, is sud-
denly disrupted with an air-break switch.
Here the arcs were almost perfectly straight
between the switch blade arnd horn, and
measured ahout six feet long. Note the
beautiful curved shape of the arecs. The
horn wires of the air-break switches are
clearly observed.

The lower left view is that of the arc
occurring when opening a 111.000-volt line
carrying 26.8 amperes. Flere the arcs meas-
ured about 12 feet long and they tended to
hold to the lower part of the blade, break-
ing before rising along the horns. A par-
ticularly fierce and hot arc formed here,
and attention is called to the wavy ribbon-
like effect developed at the upper end of
the flames.

The lower central illustration is that of
the air-break switch arc on a %76.000-volt,
2l-ampere transmission line. A slight wind
was blowing at the time this switch was
opened and tended to blow the arcs side-
wise. The ares proper measured about
eight feet long. but finally broke all right
in a short time. The discharges are nore
concentrated, apparently, but evinced the
same persistency in hanging on as those
previously cited.

The final photo. shown in the lower right
corner of the group, depicts the perform-
ance of one of these switches on a 118,000-
volt line with a 21-ampere load. The arcs
in this case were very long, but rapidly rose
up the diverging horns, and thus got out of
the way of the framework and finally broke
all right, Note the great spread of the are

flame at the cxtreme right of this view.
The diverging horns of these air-break
switches are suppesed to cause the arcs to
rise quickly and thus lengthen out and be-
come broken finally, but in some instances
this action does not take place as per sched-
ule, giving rise to some of the spectacular
arcs here portrayed.

These tests were conducted for the pur-
pose of determining the effect on the trans-
mission lines of breaking the circuit with
air-break switches, as compared with oil
switches, and for the purpose of determin-
ing the arcing characteristics of the three
different type switches tested.

None of the switches were sufficiently
spaced, and the tests proved the minimum
distance bhetween phases recommended for
41,000 volts should be at least seven feet.
As constructed for these tests one switch
was spaceq six feet between phases and the
others only four feet.

[t was found that extremely high winds
of about 50 miles per hour velocity greatly
aided in breaking the arcs formed by light
loads, as the arcs were blown from the di-
verging horns before the switches were
even wide open; Imt under heavier toads,
with the spacing of phases used in these
tests, the high winds would blow the ares
across the phases and trip the circuit break-
ers at the power house lefore the ares

Type of Three=Phase Air-Break Switch Em-
ployed in Opening High Tension Power Lines,
The Insulated Handlec G and Shaft F, Swing
the Crossbar E. This Turns the Insulated
Spindles D. Linked Up to the Switch Blade
A.  The Jaw of the Switch Appears at C;
While B Is the Horn Arc Arrester. Three
?“‘itches Atre Thus Controlled by the Handle
1.

would let loose from the horus or hlades.

The conclusion was also reached that it was

much more difficult to break simply a charg-

ing current load than a true energy load of
the same K. V. A, value. (One K.V.A. equals

1,000 watts at 100 per cent, power factor.)
The testing engineers stated as their opin-

ion that the proper design of an air-break

switch involved a mechanical movement in
opening the switch that would aid the arcs
in rising up the horns. The theory that the
heat of the arc alone will carry it up the
horns is doubtless well founded, but this
force is only great enough to accomplish
this result in a perfectly still atmosphere.
With the slightest wind blowing, the arcs
are blown sidewise and the tendency of the
arc to rise inore or less counteracted by this
horizontal wind pressure. If, however. the
mechanical movement is such as to draw
the arcs up the horns, the tendency to rise
is increased, and it is much easier then to

break the arc. The arc appears to be a

sort of uncontrollable featherlike medium,

and but a slight wind will blow it eight or
ten feet horizontally.

These tests were made in all kinds of
weather, such as snow, rain and clear
weather.

The chief difficulty experienced in the use
of air-break switches is the large amount of
space necessary for their construction. and
it is plainly apparent that the spacing used
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by manufacturers of to-day is not sufficient,
it seems. In some cases the arcs are blown
downward, and this means that the switches
must be well insulated from the steelwork
supporting them for a distance sufficient to
keep the arcs from thus grounding the
lines,

These wonderful photographs were ob-
tained through the courtesy of Charles O.
lenz, chief engineer for the Virginian Pow-
er Co, and the Georgia Railway & Power
Co.

“EDISON DAY” AT 'FRISCO EXPO-
SITION.

On October 21 the whole country cele-
brated “Edison Day.” commemorating that
eventful day just 36 years ago when the
first Edison electric incandescent lamp was
perfected.

At the Panama-Pacific Exposition in San
Trancisco, where Mr. and Mrs. Edison were
wuests, a telephone connection was made
Letween Mr. Edison's home, at West
Orange. N. ], and the fair grounds. While
the inventor, aided by a special sound am-
plifier, listened in San Francisco, a_ long
messave from Miller Reese Hutchinson,
superintendent of the Edison Works, was
transmitted by Mr. Edison’s own phono-
araph.

The message congratulated Mr. Edison
on the 3Gth anmversary of his invention of
the incandescent light, and told him that
several hundred of his friends had gath-
ered in his home to do hiin honor, .

Mr. Edison’s reply was received by his
latest invention, the “telescribe,” and later
every one in the room received a cylinder
on which the words of the inventor had
been transcribed automatically.

Many people of prominence journeyed
to Edison’s home and found the streets
about it lighted by 5000 candle-power
lights, while immense searchlights played
on it from the roof of the lahoratory.

The trans-continental wire worked per-
fectly, and the voices of all those who
spoke were heard distinctly. Mr. Edison’s
voice preserved all its characteristics in the
transinission over 3400 miles, and those
who knew him instantly recognized the
sreaker. Mr. Edison, in turn. assured those
in his lahoratory that he heard perfectly.
He then said:

“It may seem strange to those who
know of my work on the telephone car-
bon transmitter that this is the first time
T have ever carried on a conversation over
the telephone. Trying to talk 3400 miles
on my first attempt at a telephone conver-
sation seems to bhe a pretty big under-
taking, but the engineers of the Bell Sys-
tem have made it easier to talk 3,400 miles
than it used to be to talk 34 miles. In my
research work I have spent a great many
years listening to the phonograph, but it
gives me a singular sensation to sit here
in California and hear the new diamond
disc phonograph over the telephone all the
way from Orange, N. J. 1 heard the
record of Hutch's talk very plainly. 1
should now like to hear a musical record.

“That’s fine,” he said, after a record had
been played. He was asked to play the
record back from San Francisco and a
machine at that end was started and the
West Orange audience heard the music.

John J. Carty, chief engineer of the
American Telephone and Telegraph Co,
who was “listening in” at Chicago, said:

. “This wonderful transmission of sound
will become historic because of the con-
veyance of a perfect recreation of music
and voice to the ear of the world’s most
illustrions inventor by his own invention.”
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Taking Moving Pictures with Under-Sea Searchlight

Somec t1ime ago there was developed a
special submerging bell made of heavy steel
and of sufficient size to accommodate a

be raised and lowered to any depth or
height m the water desired.
The cables, as will be evident, are wound

SUBMAR(N
LIGHT Tu)

Proposed Scheme for Takimng Submarine Motion Pictures by Means of Powertul

Etectric Scarchs

tight Worked in Conjunction with the Camera From Above the Water's Surface.

powerful searchlight, together with a mo-
tion picture camera and also the operator
for same, so that moving pictures of the
heds of rivers, coral formations, wrecks,
ctc, might be t1aken. lnstead of going to
such expense and trouble, there i: sug-
gested and illustrated herewsith a much sim-
pler method which would scem just as ef-
fective.

In this arrangement there is provided a
set of four steel cables properly rigged up
with winding drums. ete, on a float or
raft, as pcrcewen], and at lhe end of these
cables is securgd a motion picture cainera,
clectrically controlled by means of insulated
wires leading down one of the cables and
securcd tliereto. In the top of the camera
is mounted a powerful electric lamp with
lens, etc. The operator on the surface is
enabled to view the wreck or other sub-
marine scene through a periscopic tul)c,
more properly known as a marisco;m
The sighting 1tube may be turned in any
direction and. of course, the camera may

up over the drums on the float or raft, and
to cenable this function to be performed
properly the mariscope or sighting tube is
made in the same fashion as a tclcsaopc,
i. e, of gradnally decreasing sizes of tubes
sliding one within the other. .\ substantial
\\atcrtlfrht camera and high candlepower
lamp are necessary for thls purpose; the
machine could be constructed of steel and
provided with a properly fitied door for per-
mitting a new film to be readily inserted and
the old film removed when the device is
above water. A storage battery or dynamo on
the float will supply current for the lamp,
and camera, and pictures can be taken in
this way either in the daytime or at night.
Undoubtedly many wonderful and valnable
pictures could be taken in this way which
would not only be instructive for use in
theaters, schools, etc, but also vitally im-
portant to lecturers on certain subjects and
for the benelit of salvage and wrecking
companies which have 1o deal with sub-
merged hoat wrecks and the like.

Janiary, 1916
AN AUTOMATIC ELECTRIC
LIGHTING PLANT.

The problem of electric lighting as re-
gards case and convenience has been satis-
factorily solved in cases where central sta-
tion service is available, as all that is re-
quired is the turning on of a switch. In

country houses and private installations of
a similar description, however, unexpected
difficulties have been encountered, such as
the requirement of frequent attention and
the employment of some technical man in
order to look after the apparatus.

It is, therefore, interesting to note the
arrangement of a recently devised auto-
matic lighting gencrator set which works
at all times whenever its services are re-
quired. This plant is shown in the accom-
panying illustration and is the product of
an enterprising electrical concern of New
York. No attendant is required to start

.and stop the plant. but it is sometimes

necessary to fill the tank with water and to
clean and oil the engine, which does not re-
quire much tcchmcal knowledge. To start
the plant it is only necessary to switch on
threc or four storage batteries, which sup-
ply the power; these are shown on the
extreme left. As soon as an additional
lamp is turned on more current is consumed
and a relay is actuated which connects the
dynamo to the batteries, which then zcts as
a motor. This in turn drives the engine
until the proper normal speed of same is
attained, and at the same time electrically
firing a gasoline charge in the engine, which
causes it to run and thereby drives the
dynamo. As socon as the dynamo begins to
generate, a relay is thrown automatxcal]).
connectmg the lights to the dynamo mains;
also, the storage hatteries are then benw
charged. The most interesting point about
the engine is that it will run faster when
additional lights are put in circuit. This is
accomplished by means of an automatic
control operating the gas valve, and which
is actuated hy the current that is supphed
to the line,

This is another advance in the realm of
the isolated electric plant, and one which
undoubtedly will he advantageous to those
who lack central station electric service, as

i
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TRAFFIC COP AN ELECTRIC SIG-
NALMAN.

The traffic policeman in Cleveland has

heen turned into a ‘‘signal officer.” The

green and red lights adopted on railroads
have heen installed on all Cleveland’s main
street corners. FElectric lights facing on-

coming vehicles and hid from view in the
opposite direction are located on the right
hand side of each strect. The red light de-
notes “Stop.” the green light “Proceed.”
To clear the crossing in case of fire the
officer simply throws on an emergency
switch, which sounds an alarm bell and
turns on red lights.

www.americanradiohistorv.com

Remarkable Electric Lighting Plant That is
Entirely Automatic in its Action. Turning
on a Single Lamp Starts the Engine and
Dynamo, Charging the Storage Battery, etc.
It Stops Itself as Soon as All the Lamps
Are Extinguished.

in the Middle West and suburban sections
all over the country.
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NOVEL ELECTRIC CLOCK
INDICATES TIME DIRECTLY.
By Felix J. Koch.

“I set my clocks by BEdward's watch,”
the young housewifc remarks proudly, as
vou marvel that cvery clock in Newly-
Wed's home strikes the hour in unison
with all others: and this with the time
absolutely correct.

“Edward, you know, sets his watch cach
evening by the big clock at Fifth :nd Viae
streets,” and as does “Edward,” so does
everyone else in Cincinnati; for, in addi-
tion to achieving renown for heing the
most complicated and largest electric
clock in the American mid-west, this clock
is known to be absolutely corrcct.

In fact, already, this clock, mounted on
the corner of a leading department store
in the Qucen City, has become a feature
of the place.

In addition to heing operated Ly elec-
tricity, the correct time comes to the clock
from the Western Union people every sec-
ond. Some notion of the complexity of
the arrangcment for keeping it vxact 15 to
be gained by the statement that in putting
it up the services of five men were re-
quired for some ten days, and that not
less than five miles of wire is used be-
tween clock and store. Lunumerable lamps
are required to give the proper arrange-
ment for displaying the changing time by
mght, when the clock is. of course, at its
hest; and with these the connections must
be exactly right. To that end, again, the
clectricians state, there are B0 connections
in all. 1f one of these goes wrong, they
are all wrong.

While "in course of construction the big
clock was tested every tweo hours, now
it is looked over four times a day. In
fact, five men were put in chargc to test
and connect.

And yet, wonderful as it may appear,
these experts are on hand, as precaution
alone, since de facte the great clock now
runs itself and does not need this check-
ing up.
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Some Modern Applications of the X-Ray

In order that this couniry may preserve
its strict neutrality, and fearing that the
Germans or their sympathizers may place
hombs or infernal machines, or copper
(which is contraband}, in bales of cotion,

such balcs are Jaily inspected, the op-
erator’s hody is exposed to the rays, and
to protect him from their injurious effects
a lead scrcen 18 placed in front of the
examincr, as our photograph illustrates.

LE

Photo Copyright by Underwood & Undorwood.

Powerful X-Ray
Cotton Bales

our Government has taken advantage of
the N-rays,

The photograph herewith shown depicts
a hale of cotton hemg examined by a
poweriul Xe-ray tube for any concealed

contraband.  The high-
voltage direct-current ma-
chine is scen at the left:
this is one similar to that
descrihed  in the April.
1913, issue of this jour-
nal. The current is trans-
mitted to the tube on the
right by two flexible cop-
per conductors.  The tube
is supported by means of
an  adjustable stand, as
perceived.,  Due to the
continuous use of the ma-
chine, as thousauds of

Machine Used by United States Government to Detect Bombs, ctc.,
Before Shipment.

Hidden in

Note the operator viewing the bale througl .

a phosphorescent or platinum-barium-cy-
anide screen,

Another application of the X-ray i1s m
detecting marked impurities in coal. This
was suggested by S. Cohen, who ex
plained that as carbon is very transparent
to the Roentgen rays, while silica 1is
opaque to them, the silicate which is the
most common impurity in coal and which
forms a slag when coal is burned, can be
seen like a skeleton when the shadow of
the coal is projected upon an N-ray fluor-
escent screen.

Anotiier possible use of the X-ray is
in testing precious stones such as dia-
monds. A real diamond is practically trans-
parent to the ray, giving almost no shadow
on the screen, while imitation diamonds are
opague to them.

AMATEUR GETS SPE-
CIAL RADIO
LICENSE.

The wireless station of
John J. Grossman, 121
Hudson street, Tithn, (
(formerly 3TI), has heen
recently converted into a
special station hy Radio
Inspector J. . Dillon
{(new call 8ZT). This
station will he engaged in

Day and Night Views of Unigque Electric Clock That Indicates Time
Directly in Hours and Minutes, as Observed.

What is more, a clock of this sort will
last well-nigh forever. With a dial of
12 inches diameter, the clock itself
measures 18 by 36. With sign and other
ornaments besides, then, it measures 12 by
15 feet.

Natwrally, to the expert, the big clock
presents the solution of many problems
indeed ;: hut the public finds greatest in-

flood service and news-
paper work. He will be
glad to hear from any-
one wishing assistance in relay work.
Working hours, 7 p. m. to 1030 p. m.
Address all communications to above.

terest here i watching the momentary
changing of the sign when it states:

"“The Correct Time Is”
and then gives this. in hours and minutes,
as the illustration shows.
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THE WASTE IN WOMAN POWER.

No one carcs to think of the work that
women do in terms of horsepower. least
of all the women themselves, but a mo-
ment’s study of these figurcs is startling in
its revelation.

There are now 15,000 six-pound electric
loundry wons i use in a large Eastern
city. Few women and no men realize what
this means in actual labor saving. \Where
one electric flatiron is now used the house-
wife formerly required at least three six-
pound “sad” irons, and while one was in
use two had to stand on the stove to heat.
Fifteen thousand electric irons have there-
fere replaced 15,000 —sad™ jrans. At six
pounds apiece, this means 270000 pounds,
or 135 tons.

Now, the constant use of this enormous
amount of old irons meant a tremendous
outlay of energy or exertion of strength
that was required every ironing day, equivi-
lent (0 2400 horsepower, and this was sim-
ply termed "woman’s work " It should be
termed the waste of woman power!

P
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ALL lightnmg, the subject here under
B discussion, is one of the three prin-
cipal and distinguishing forms of this
marvelous electrical disturbance taking place
in nature, and which in its commoner forms
all of us have undoubtedly witnessed at
some time or other. These three principal
forms of lightning, as this elecirical phe-
nomenon is called, comprise ball lightning,
as just mentioned ; streak or chain lightning,

Bail Lightning or “Fire=Ball” as it Appeared in France Seme Years Azo,
It is Supposed to Be a Gascous Sphere Carrving an Clectric Charye,
and 1s Liable to Explode if linpeded in 1ts Travels.

as manifested by powerful discharges tak-
g place near-by. and the third form covers
what is connnonly termed sheet lighining.
This latier is sometimes of .an indis et
character, and may not be very noticeable.
and this is often caused by lighining actual-
ly taking place at a considerable distance
from the observer, which reflects from the
clouds or firmament. This also includes the
form of branched or forked lightning bor-
dering on the kind just mentioned, or com-
bined with it.

Most of us know how to protect ourselves
from this pyrotechnical display occurring in
nature, and one of the best ways is to re-
cline in a hammock suspended in the center
of a room with respect to the four walls,
floor and ceiling, the hammock heing hung
preferably on silk ropes. It should not be
placed under a chandelier. Care should be
exercised in keeping away from open win-
dows, doors, chimneys, fireplaces and stoves,
or. in fact, any metallic or conductive body
which might tend to gather a charge or act
as a highly conductive path for a lightning
discharge which might strike the building.
It is a pretty thoroughly accepted axiom
to-day that if a building is properly protect-
ed with well-grounded lightning rods that
they will cause any lightning discharges to
proceed harmlessly to earth without any
spectacular effect, such as noise or auroral
display. It is Dest (during such electric
storms to keep the doors and windows
closed, as a draft of air often causes a
lightning discharge 10 enter through such
spenings.  Soot-covered chimney flues are
another attraction for lightning discharges.

Ball lightning is one of those freakish
things which one seldom sees. yet one. that
does really take place. as many witnesses
of such displays are willing to swear to, in-
cluding a number of irreproachable scien-
tific writers, such as Camille Flammarion.
In case ball lightning enters a room it is
best to get on a chair or some other article,
so that the fire ball may not roll along the
floor and burn the person. If the door is
left open, the fire bal will most likely pro-
ceed on its way. Should one be: standing
on the floor near the door, it is possible

Ball Lightning

tltat the ball might explode between the
legs and cause fatal injury, as has occurred
in a number of cases. Hence the precaution
of standing on a chair.

Ball lightning, or the thunderbolt, as it
was called bv the Grecks, is a gascous
sphere without an ¢nvelope. It countains en-
ergy which is afterward released with ex-
plosive violence.

(1) It is a luminous bali which often
occurs after an in-
tense tlash of light-
ning.

(2) As it falls it
moves slowly and

horizontally some
feet above the earth.
(3) At sea 1t s

most frequent.

(4) The mass of a
thunderholt is denser
than air. In an air
current of ether. or
in the neighborhoaud
of electricity, it ex-
plodes, and the ex-
plosive wave travels
outward, followed by
a strong smell of
ozone, Then the ball
is nothing but atmos-
pheric gases, hécause

Ozone is dénser
than air, and is pro-
duced under electric
~1ress,

Ball lightning travels horizontally to the
negaiively charged earih. That it is re-
pelled proves that ozone also is negatively
charged. The energy liberated causes a
trausition of ozone to oxygen, and thus ex-
plains the explosion, as it is well known
that oxygen supports combustion.

The illustration herewitn presented shows
a hall of lightning entering a stall in
Irance. Tt rolled for a few sceonds and
finally moved toward the chimney, where it
exploded with great violence.

Not long ago Count G. Hamilton made a
record of a similar freak of electricity. Ile
was sitiing at dinner in a house on Lake
Wener in Sweden when, just after a vivid
flash of lightning, a brilliamt white hall ap-
peared, and, after hanging poised over the
table for a few seconds. ¢xploded with a
loud crash. Fortunately it did no harm to
anyone, although it was quite close to sev-
eral people,

The most amazing effect of lightning was
witnessed several vears ago in a French
field. During a thunderstorm several peas-
ants took shelter near a tree, and a few
minutes later a glohe of lighiming drifted
toward thenm. like a soap bubble of blue
fire. It surrounded them, injuring them to
the extent of hurning their hair and clothes,
after which it exploded.

We hardly dare to experiment with light-
ning in any form as found in Nature. Sev-
eral imvestigators have been killed outright
by hall or other lightning discharges. No-
table in this direction is the case of Dr.
Richmann, who lost his life through such
research work indiscreetly conducted. He
had arranged an insulated iron rod from
the roof of his house to his laboratory.
This served to conduct the atmospheric
electricity to him. and he made a practise
of carefully measuring its intensity every
day. However, on the day of August 6,
1753, in the middle of a terrific electric
storm am while he kept at a safe distance
from the metallic rod, awaiting time to
measure the spark length. his assistant sud-
denly entered the laboratory, .causing Dr.
Richmann to momentarily approach:the rod.
A brilliant glohe of blue fire leaped from
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the rod and stritck hini on 1he head, stretch-
ing him out on the floor, stone dead, Qur
front cover illustraies this sad occurrence
vividly. This, to be sure, was hardly an
cncouraging siart to the study of physics
and science,

Camille Flammarion, the famous French
scientist, cites several very interesting
cases of "ball lightning” discharges. One
of these occurred vn August 24, 1895, Dur-
ing a violent wind and rainstorm scveral
people saw descending to the ground a
whiiish-colored globe of about 1% inches
diameter.  Upon touching the ground it
split into two smaller globules which rose
at once to the height of the chimneys on
the houscs close by and disappeared.

One leaped down a chimney, crossed a
room in which were a man and a child
without harming them. It then proceeded
throngh the toor, perforating a brick with
a clean round hole about an inch in diam-
cter.  Under this room was a sheepfold.
The shepherd’s son, scated at the doorway,
suddenly perceived a brilliant light shining
over the flock of sheep, while the lambs
were jumping about in fright, When he
approiached them he was startled to fin.
that iive sheep had been killed. They bore
1o trace of burning, or of any wound what-
ever, but about their lips appeared a sort of
shghtly pinkish foam.

In the adjoining house the second fireball
“had also gone down a chimney and had ex-
ploded in the kitchen, causing great dam-
age. '

A peculiar freakish effect often noticed
and recorded in numerous instances is
where ball lightning lhias appeared suddenly,
passcd through and around a number of
people 1n a crowd, etc,, and then as sudden-
ly disappeared without doing any harm
whatsoever,

ln July, 1744 a German peasant woman
was busily occupied in the kitchen superin-
tending the family meal, so history relates.
Instantly, after a terrible clap of thunder.
she saw a fireball about three inches in di-
ameter ‘come down the chimney, pass be-
tween her feet without harming her and
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Scheme for Producing Ball Lightning in the
Laboratory with Static Machine, Photo=
graph Plate and Two Needles.

continue on its course nonchalantly without
burning or even upsetting the spinning-
wheel and other objects on the floor.
Terribly frightened, rhe woman tried to
escape—she threw herself toward the door
and opened it, when the fireball proceeded
to follow her. playing about her feet, and
passing into the next room, which opened
out of doors, crossed it, and went on out
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AN ILLUMINATED CLOCK FACE.

A certain kind of sign recently placed on
the market consists of a heavy -shect of
plate glass in_which the design is deeply
sand-blasted. The source of illumination is
entirely hidden, and the light is retlected up

Illuminated Clock Dial in
the Light Is Reflected Edgewise
Through the Glass.

or down, edgeways, through the glass, thus

Electricalty Which

giving a very pleasing and mysterious effect.
The same plan has been followed in the
design of the clock face shown in the ac-
companying illustration. The clock can bhe
made to conform to any architectural de-
sign and may be provided with or without
background. The frame for the clock may
be either square, hexagonal or octagonal,
employing four lamps, six lamps and eiglht
tubular “linolite” lamps, respectively, The
figures. seem to stand out In space, giving
an extremely novel and pleasing effect.

THE ELECTRICAL EXPERIMENTER

COLLEGE MEN TALK TO ’FRISCO.

A telephonic conversation bctween mems-
bers of the faculty, alummi and student
body of Stevens Institute of Technology,
Hoboken, and President Alexander Hum-
phreys and members of the atumni was held
recently over the new line between New
York and San Francisco. D)r. Humphreys
was attending the organization mecting of
the Stevens Club in San Francisco.

Twenty alumni of the institute formed
the club, among them Dr. John C. Carty,
chief enginecr of the American TFeleplmne
& Telegraph Co., an honorary alumnus.

10y

FLASHLIGHT THAT LOOKS LIKE
A WATCH.

The latest thing in electrical flashlights
of the pocket type is that shown n the il-
lustration and which corresponds c¢xactl;
in size and appearance with an ordinary
watch. The lamp is lighted by pressing on
the stem and the specially designed battery
is easily replaced by opening one side of
the watchcase. This Hashlight gives a
strong beam of light and is probably one
of the neatest designs of its kind brought
out in a long time. It will appeal particu-
larly to those wearing a double or breast

The cxchange of greetings he-
tween the 'Frisco and New York
parties began at 9 p. m. and lasted ¢
an hour. The telephone connec- :
tion for the 3,000-mile talk was
made in two minutes. At the
COllC]llSlOI'I of the conversation
those in San [rancisco held a
Dhanquet.

Those in the New York party

ey

mcluded Prof. Albert I, Gane,
I'rof. Adam Riescuberger, Prof. {
Charles F. Kroch, all members of !
Stevens faculty; Newcomb Carl- (
ton, president of the Western

Union Telegraph Co.; John Lich.
vice-president of the New York
Edison Co.; Dr, David Ja-

Flashlight That Looks Like a Watch, the Latest.

i

cobus, President Warner, of the Stevens

Class, and Secretary Dunn, of the Students’

Council. They gathered in the directors’
room of the .\merican Telephone & Tele-
e¢raph Co., at 15 Dey street, New York.

watch chain. This particular flashlight is
known as the “Watchlite”; it is fitted with
a tungsten lamp of the proper candle-
power to be used in conjunction with the
battery supplied with the device.

. ‘1
into the yard. The ﬁrebhl{ darted about the
yard, emtered a barn by, an open door,
climbed the wall opposuc- and. reaching the
‘edge of the roof, it bufst’with such a ter-
rific noise that the peasant woman fainted.
The barn at once took fife and burned to
i Ele ground.
Another peculiar instance took place in
1903, while M. Lawrence Rotch (director of
» the obser\atory at Blue Hill, U, S. A.) was
sisojourning i Paris, J'rance. It had for its
i/locale the famous Eiffel Tower, tising ma-
jestically 1,000 fcet above "the earth in
graceful outlines. Looking in the direction
of this lofty steel structure during a heavvy
electric storm he saw the summit struck by
white lightning coming from the zenith.
Simultaneously he saw a fircball, less daz-
zling than the lightning, slowly descend
from the summit to the second platform.
It appeared to be about one yard in diam-
eter and consumed less than two seconds to
cover a distance of about 100 yards. Then
it suddenly disappeared in a mysterious
manner. The next day Mr. Rotch ascer-
tained, on visiting the tower, that it had ac-
tually been struck by lightning #wice on the
previous day. It is to be noted that the ball
did not follow the conductor ; but, after all,
the whole metallic tower structure certain-
ly is in itself the most powerful lightning
conductor |magmahle The enormous mass
of steel rlsmg skyward would undoubtedly
neutralize in such a case the attraction of
the thin metallic lightning rods, effectual
for the protection of ordinary buildings, but
apparently incapable of competing under
such conditions with the attractive force of
this gigantic metallic mass.

A thunderstorm burst over Mortrée
(Orme), in France, on April 24, 1887, where
the lightning played havoc in c’Lneral It
literally chopped up the teIegraph wire on
the route to Argentan for a distance of 150
yards. The sections of the wire were so
blackened that they could well have come
from a forge; some of the longer ones
were bent and their sections welded together,
The lightning in one case entered a stable
door m the form of an iridescent fireball.
Tt approached a person who was preparing

X

1o milk a cow, and shortly afterwar passed
hetween the legs of the animal and disap-
pearcd without causing the least damage at
all. The terrified cow raised itself on its
hind legs, bellowing {rantically, and its
master, nearly frightened out of his life,
ran away to a more secure place of refuge.

llowever, the apparently inexplicable phe-
nomenon accompauying this unwelcome py-
rotechnical display of DDame Nature was
that occurring at the critical moment when
the lightning crossed the stable, at which
instant a considerable quantity of incandes-
cent stones fell before a neighboring house.
Some of themm were the size of walnuts;
they were, furthermore, not of a very thick
materiul, had a gravish-white color, and
could be easily broken by the fingers, when
they gave forth the characteristic odor of
sulphur. The smaller spheres exactly re-
sembled coke. These facts just mentioned
were set down at the time by the Alinister
of Post and Telegraphs.

It is possible to produce artificial fireballs
or ball lightning, as it is more generally
called, in the experimental laboratory. A
suggestion to this end is given herewith,
this 1dea being due to M. Stéphane Leduc,
the noted French scientist. His experiment
makes possible the production of a slowly
moving globular spark not easily obtainable
in any other way, in so far as we know.

To produce this imitation ball lightning
it is necessary to empIOy two very fine
highly pohshtd metallic points, each of
which is in connection with the positive
and negative poles, respectively, of a static
machine of sinall or medium size. These
two metallic points must rest perpendicular-
Iy, as our illustration indicates, on the sen-
sitive face of a gelatine bromule of silver
photographic plate, which is placed on a
metallic leaf, such as tinfoil. The two metal
points are spaced about five to ten centi-
meters apart. \When the static machine is
operated an effluvium is produced around
the positive point, while at the negative
point there is formed a luminous firchall or
globhule.

Now, when this globule nas reached a
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sufficient size, it will be seen to detach it-
self from the metallic point, which then
ceases to be luminous, and the globule will
begin to move forward slowly over the sur-
face of the plate, taking various curved
paths and eventually it will set off in a di-
rection toward the positive metal point.
When it reaches this electrode the efluvium
is extinguished an¢ all luminous phenom-
ena ceases, Further, the static machine acts
as if its two poles were short-circuited, or.
in other words, united by a conductor.

The velocity acquired by the Iluminous
globule as it travels is quite slight, it tak-
ing from one to four minutes for it to tra-
verse a path of six centimeters in some
cases, and hefore reaching the positive elec-
trode the globe bursts mto two or more
luminous balls which individually continue
their journey to the positive electrode. On
developing the photographic plate (which,
of course, should be placed under a ruby
hght while the foregoing experiment is con-
ducted) there will be found a trace on it
of the exact route followed by the spark
globule—the point of explosion, the routes
resulting from the division, and the effu-
vium around the positive electrode point.
Also, if one should stop the experiment be-
fore the globule’s arrival at the positive
electrode, the photograph will only give the
route to that point. The fireball takes for
its course the conductor, which apparently
short-circuits the static machine. If sul-
phur or some other powder is thrown on
the photographic plate while the experiment
is being conducted, and also while the ball
is moving, its path will be marked by a
line of aigrettes, looking very much like a
huminous rosary.

{The Edilars shall be glad to hear from
any of our readers who have made experi-
ments i this direction. Photographs are
particularly welcoine~En.]

A submarine without electricity is as
helpless as a baby. The electric current
makes it easy of control by one man. Tt
cooks, heats, ventilates. hesides propelling
this marvel of hoats. when submerged,
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Measuring the Heat of Distant Stars

O most people it will probably seem a

I waste of time and a useless expense
to undertake scientifically the imeas-
urcment of the hcat from disiant stars.
Undoubiedly the popular question in such
a direction would be—of what earthly use
such a scientific test could be? But we
should at least listen 1o the logic and scien-
tific deductions of Dr. \W. W. Coblentz, of
the LU'nited States Dureau of Standards,
wlo says that the measurcment of the total
radiation from stars may possibly be of
usc to us in auswering the question as to
whether or not light is absorbed in travers-
ing interstellar space. Many other highly
mieresting scientine aspects of this problem
are mvolved, and we give herewith a brief
discourse on the clcurual apparatus used
in this 1most remarkable rest. Tt is ex-
tremely interesting to note the fact that the
heat measuremcnt of the radiations from
“Iolaris” (the Polec Siar), made in August,
MY, are ether vibrations which were sent
out by that intersicllar body A7 years ayo.
More remarkable still is the fact that sim-
ilar radiations from the “Orion” group of
stars  startcd  upon their long journey

utilized thc well-known selenium cell, which
changes i1ts electrical resistance in accord-
ance with the amount of light thrown on
same. It was found, however, that tlhis
method was not satisfactory to any extent,
owing to tue peculiar properties of se-
lenium, which is highly selective, for one
thing, in response to the ditfercut wave
lengths; thus it is impossible for compari-
son with the present data obtained of the
radiations from the different siars. This
cell, however, is of practical value in meas-
uring the maximum and minimum light
emission from a variable star waich does
1ot change in color. It was used for this
purpose by Stebbius in 1910 in conjunction
with a 12-inch reflector.

Taking up the work of Dr. Coblenz. the
photograph herewith shows the apparatus
he used and which was placed on the
powerful telescope at the Lick Ohservatory.
Extremely sensitive and specially madc
thermocouples were used m this test. and
the leat (light beams) of the distant star
was projected through the telescope onto
the thermocouple junctions; this created an
electrical current which was registered on

box B could also be rotated about the optic
axis of tae telescope. An absorption cell
of water 1 cm. in thickness was placed in a
hinged metal box observed at A. The re-
sistance of the thin platinum wire used in
making the thermocouple was very high, or
about 2 10 3 ohms per millimeter. Only
about 1.5 mm. of platinum wire was re-
quired. This wire was attached to a piece
of silver wire 0.0165 mm. in diameter, which
in turn was attached to the heavy lead
wires. A globule of tin was attached to the
platinum and pressed fat to form the re-
ceiver.

With this outfit as used by Dr. Coblentz
it 15 possible to measure the heat radiations
from stars down to the 6.7 magnitude.
\With this highly sensitive instrument stars
were measured which were only 1/100 to
17500 as brilliant as those formerly meas-
urced, or, in other words, the sensiivity was
100 to H00 times as great as previously at-
tained. -\ very remarkable test of the sens-
itivity of the thermocouple radiometric
outfit was made in connection with a sperm
candle. Tt is asserted that the outfit was
sufticiently sensitive to register the heat

) Ca

tive Thermo=Couples.

and Protective Iron Shell

Electrical Apparatus Utilized in Measurmg Heat Given Out by Distant Stars.
At Left: Evepiece of Telescope Carrying Glass Tube Containing Sensi-

At Right: Sensitive Galvanometer

for Same.
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through space 1w vears wgo!  When one
considers these facts. the distances involved
ar.  so inconceivable that one naturally
wonr-rs how 1t can be possible that there
is not sufficient “cosmic dust” in interstellar
space to scatter. and thus diminish. the vis-
ible radial.ons to a greater extent than the
invisibie adiadions:; and vel the speciro-
graphic cvidence secins to he against this
cought-fo: absorpiion of light in spacc.
Another ques1io11 awaiting solution 1s
whether there 3s a “dispersion” of light in
space, 1. e.. whether there is a retardation
of, say. the violct rays as compared with
the infra-red rays. so that the infra-red
rays get herc (]UICI\CI' than do the violet
rays. This scientific problem may le de-
termined or solved by measuring the radia-
tion from an eclipsing variable star. Tf
there is retardation of some of the rays,
then the maximum and minimum of light
emission should be different for different
parts of the spectrum.

This and many other vitally interesting
SClClltth Col'lllll(ll'l.lﬂls a\\'azt further In\'CS-
tication and solution.

The measurement of star heat had heen
attempted a number ol years previous to
the research work conducted by Dr.
Coblentz at the famous Lick Observatory
on Mount Hamilton, Cal., in the summer of
1914, In 1895 and 129G Minchin conducted
such tests. using a 2-foot reflector. He

a sensitive reflecting galvanometer, The
galvanometer was shielded by a heavy iron
shell, which 1s also seen in the illustration,
s0 as to be free from any external clectric
or electro-magnetic influences caused by
the various moving parts on the telescope
as it followed the star across the zenith.
Referring 1o the thermocouples. these
were composed of platinum and silver or
bismuth and silver, in different cases, and
encased in a glass chamber E; the project-
ing glass tube I’ was fitted with two elec-
trical termmals employed for testing the
cvacuation value from time to tume. In the
front of the glass chamber E was placed a
fluorite window F, through which the stellar
rays were admitted, and which in turn fell
upon the thermocouple. in this way produc-
ing a minute current. previously referred to.
The star image and the receivers of the
thermocouple were viewed from the side of
the large telescope by means of a right-angle
prism and lens which were mounted close
to the glass window. The attachment L,
containing the reflecting prism and the
lens. is shown in the illustration herewith.
The glass vessel containing the thermo-
couples is placed in a metal chamber B, at-
tachable to the permanent equipment L hy
means of two thumb screws § S. In this
way the radiometric attachment could be
quickly detached and the regular photo-
graphic plate holder substituted, etc. The
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given out by a sperm candle when placed at

a distance of 53 wmiles from the thermo-
couple, using a 3-foot reflecting telescope to
pick up and intensify the rays given out by
the candle at this distance,

A rough estimate of the total amount of
heat received from the stars is of interest
in this connection as compared with the heat
reccived from the Sun, the latter peing
of the order of 1.9 gram ‘calories per square
centimeter per minute. From tests made on
the star “Polaris” it was found that it
would require the total radiations from that
star to fall upon 1 square centimeter for
1,000,000 years in order to raise the tem-
perature of 1 gram of water 1 degree Centi-
gra(lc In marked contrast with this figure
is the comparison with the radiation frdm
the Sun; i this case the heat falling upon
the earth’s surface in one minute is suffi-
cient to raise the temperature of 1 gram of
water 1 degree Centigrade. Recapitulat-
ing, it mav be also stated that the radiations
from all the stars which at any moment can
fall upon 1 square centimeter of the earth’s
surface is so minute that it would have to
be conserved and absorbed continuously for
a period of 100 to 200 years in order to
raise the temperature of 1 gram of water
1 degree Centigrade. Hence the incoming
stellar radiations can contribute to the re-
tarding of the cooling of the earth but little.

{Continued on page 532.)
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ELECTRICITY RESTORES LIFE IN
MOVIE PLAY.

In one of the latest spectacular motion
picture productious, known as “lLola” and
produced by the World Film Corporation,
clectricity plays a prominent part, as the

THE ELECTRICAL EXPERIMENTER

The original film praduction gives a very
spectacular and weird effect indeed.  The
doctor is cndeavoring to bring hack to
life the hervine, kuown as “Lola™ (played
by Clara Kimball Young), by passing elec-
tric charges into the body through two
large-size Geissler tubes held in the hands,

How Electricity Restores Life in Spectacular Film Play, ‘“Lofa.”

photograph here shownu portrays. A large
static machine may he seeu in the back-
ground of the picture. This particular
photograph was produced by superimposing
two other distinct pictures, hence it is really
a_triplicate print,

as may he observed in the picture. lilec-
tricity has made possible some of the very
best flm plays of a scientific: nature. as
notably exemplified in the faimous “Lx-
ploits of Elaine™ series. produced hy the
'athé Co.

THE ELECTRIC ROLLING CHAIR
1S HERE.

The electric rolling chair is here, and by
the way. it is being patronized one would
conclude that it is here to stay. Prohably
all of the beach resorts of the country of
any unportance have had rolling chairs of
the man-power kind for years, but. so far
as known, this is the nrst instance in which
clectricity has been brought into play in
connection with this feature.

This new kind of “jitney bus,”" which has

:

Yenice, Cal., Boasts an Electric Rolling Chair.
It Holds 18 Passengers and the Fare
Is a *“Jitney.”

just made its appearance in Venice, Cal,
15 operated Detween that city and Ocean
Park, a mile distant. Between these points
a wide cement wallk runs along the ocean
front, providing an ocean view for the oc-
cupants of the car all the way.

This car is about 12 feet in length and
has a capacity of 18 passengers in addition
to the driver. It is operated by a single
cploye, the practise being to stop the cor
midway between the two citics and collect
the fares. Tt is jmpelled by a motor of

two-horse capacity 1nd is capable of main-
taining a speed ranging from four to 10
nules an hour. The current for the motor
is obtained from storage bhatteries placed
under the scat. As may be seen, a “jitney”
is charged per ride between these cities.—
Photo by Albert Marple.

ATLANTIC AND PACIFIC DINERS
LINKED BY WIRE.

Communication by telephone between
New York and San Franciseo was held,
without a break, for an hour recently,
when members of the Rotary Club, who
dined at the Hotel McAlpin.
New York talked with their

451

NEW ARMY FIELD TELEPHONE
AND BUZZER DEVELOPED BY
THE U. 8. SIGNAL CORPS.
For military signaling  requirementt:
mest important device iy the buzzer tele-
graph and telephone apparatus uscd by th
Signal! Corps Divisien of the Army. Uncl
Suin's boys have lately developed a new in
strument along this line which is shown it

the illustrations herewith, 11 i~ known
the camp telephone, and the auxiliary ap
pararus which goes with the set is termed
a service buzzer. The principal duty o1
the buvzzer, which is specially constructed
for the work. is to produce high-pitched
telegraphic signals which may be carried
over several miles of ordinary conductor.
Besides such a signal can be heard, even
when the line is bhroken in one ar more
places. as has been frequently found in
tests made with this apparatus, or also
when the line hecomes shart-circuited for
SOMe reasoin.

The camp telephone set 1s heing distrib-
uted to the troops of the regular army
at this time and supersedes the old field
telephoue outfit of the portable type. It
may be used in any location and works
remarkably well indecd. The complete
apparatus s enclosed in a rugged and
serviceable folding case. weighing approx-
imately 11 pounds. The instrument is of
the local hattery type and a small two-cell
dry Dbattery, such as those used in tubu-
lar flashlamps. supplies the current for the
talking circuit.

The buzzer telegraph instrument may be
utilized as a_ telephone set when necessary.
but if the line should become severcd, or
if for any other reason, it may then le

employed to transmit regular  telegraph
sng‘ina]s either by Morse or Continental
code.

In the large illustration a member of the
United States Signal Corps is shown® using
the camp telephone set, while one of the
men holds the reel of fexible conductor

used in running the line hetween two
stations. The smaller picture shows the

new service buzzer utilized for telephonic
communication; the microphone of the set
being held in the hand. while the receiver

Top: Member of U. S,

Signal Corps Using
New “Service Buz-
zer" Set for Tele=
phonic  Communica-
tion.

Below; “Camp Tele-

phone” Outfit in Use
by U. S, Signal Corps.
Weight of Complete
Set is 11 Pounds.

friends who were holding a
dinner on the 'Frisco Lxposi-
tion grounds. The long talk
was arranged by the New York
Telephone Co.. and several of
the ofhicial: were present, in-
cluding Belvidere Brooks. the
general manager, who had a
seat at the speakers’ table.
The voices in San Francisco
were leard distinetly, and
members of the club in New
York recognized their friends.
There were 450 at the din-
ner at the Mc\lpin, and every-
body heard the conversations,
as individual telephones had
heen connected with the tables.
They heard also opera selec-
tions playved in San Irancisco
on a phonograph. H. 1. MeClus-

ky, a memhe: of the Metropolitan Opera Co.,

who was at the McAlpin dinner, then sang
for the henefit of the members of the San
Francisco club. There was no doubt that
they heard each word distinctly, for the
applause was tremendous,
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is pressed to the ear of the operator. as
m using the regular teleplionc,

The housewife walks a mile in an ordi-
nary day’s ironing—huy her an electri:
fron and curtail this unnecessarv lahor.



www.americanradiohistory.com

THE ELECTRICAL EXPERIMENTER

Januarv, 1916

The Poniatowski Ray

3y the San Elota water-hole on the
B parched Apirachie ])esert the small
party of United States troopers were
camped, the coatless—some shirtless—men
sprawling and gasping while the picketed
lorses stamped and grunted miserahly.
“Mojave Desert 1s some refrigerator to
this!" grunted Dyke Harkin. “All th’ same
if it wasu't so cussed hot thiere’d sure be a
picnic in this campaign. Four hundred
u. S, troopers meanderin’ a couple of hun-
dred mijes mto tae midst of t])l.bx thousands
of little Japs an’ Chinese an’ Mexicans!
And never hearin’ a yelpt”
“They yelped enough up there on the Rio
Grande to carry alt uver hulle ole Mexico,”

chuckled  Rickards “FThat’s when that
Nullifier got over ‘em amd set ’em iloatin’
real aimless an’ chisregardful.  They sure

smeared all over the horizon!”

“And they sure yclled!” hroke in Luke
Summers. "l was in tae old Whiskey Slide
mining camyp i its toughest days. and heard
language, all right, hut what you'd heard
there was Sunday-school talk "gainst the
saints and devils tho-¢ Mexicans hollered
for when they were lnchang each other 40
or B} feet above the sage-brush. It was
simply scand’lous. wharever that nughe lle

“l reckon they haven't got over it yet!
grinned Iarkin. “They Tt seem Lo be

By George Frederic Stratton

battery of six guus, appalling i their mon-
strous lengih and dameter. As large as
lo-inch 1urret guns, they were mounted on
ordinary wagon gears, and although on the
march a dozen mules were lmched to each,
it was to emphasize the size. Four would
have been ample even on bad grades, for
they were bLut wooden counterieits—all
except one.

A laugh broke from the party.  “Bob-
tailed ﬂushes-—-every one of 'em!” grunted
Summers, “But they've sure got the cuemy
nuuasmg if their aero scouts have sized * em
up.’

“There’s one of ‘em 'll do something to
‘em Desides guessing!” grunted Rickards.
“That aluminum gun there that looks like
the others, only it's different. Four mwn
can disinount taat easy an' carry it up any
trail that a mule could scramble over. That
fellow Cawthorne’s had a hand in that!”

“Well, say! Who's this Cawthorne, any-
way ?” asked Stull.

“"He's the son of his father,”
Rickards.

Swll glarced,
and growled:

“You've got me!
his father?”

“Dunno. He's dead! But he was the high
monkey-monk of the higgest electric factory

arunted
spat viciously at a cactus,

I pass! Now, who's

wise an’ also, he got up those Gravitation
Nullihers we've heen tellin’ you about. An’
whenl you sear that he's got a hand in one
of those hig four-flush guns, you can look
for some play.”

From out of the rosy glare oi the setting
sun a scout aeroplane came over the camp
and circled slowly round.

“Signaling the Colonel!” exclained Har-
kin, and a moment later a bugle sounded.
It was not a regulation army call; the men
recognized it as the special call for Captain
Cawthorne’s squad, and instantly every man
in the camp was on lis feet gazing at the
group of men who rushed 10 one of the big
guns.

Captain Cawthorne and Lieutenant Sand-
hurst strode over to the great aluminum
tube. A command was given and the muz-
zle of the gun went up in the air until it
pointed to the zenith. Then it was lowered
and pointed to the horizon.

“Circle it!” commanded Cawthorne.

The great tube swept swiftly round in a
complete circle, and Cawthorne murmured:
“In fue control, Lieutenant, and just in time.
Here they come!”

Southward was the buzz as of the steady
hum of many factory wheels, but nothing
could be scen.

“The connections with the producer are

dead anxious to get where we can invite 'em
m for a smoke or a poker hand. This is
more like a moving picture stunt than a
campaign. Look at them guns—big enough
10 scare the gall out of a million of men,
an” yet—well, you know what they are!”
He waved his cigarette over toward the

....... and that ray—the marvelous
every holstered revol ver among them.”

and his son's

’

in our ole United States;
following in his foolsteps—more or less.

“Ugh! An inventor, eh?”

“Nix! He’s not an inventor hiinself, but
he antes-up for 'emn. He built those sub-
marines that put all the Jap-Chinese battle-
ships to sleep up San Francisco way. Like-
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‘Poniatowski

=

ray’—fired every bomb, every gun and

all right, Kilroth?”
“All right, Captain. I've turned on tho
radio selenite plates and the accumulator.”
Then in the south appeared a blur like
nebulae of a gray cloud. The burr increased
and in less than a minute the enemy re-
ported by the scout aero became clearly
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visible—a great, scattered mass of acro-
planes.

“They're plamming te <lean us up,”
grinmed Cawtlvorne. 'l suppose every one
of thum carries bombs, but they little dreaum
who's going to give the order to fire ‘em.”

“They're three or four imiles off yet,”
muttered the Licwmcnant. 1lis Linoculars
were at his eyes, and

invention. Tle’s a Pole and was a man of
property over there, and very scientific at-
taimnents, but after he had discovered that
extravrdinary are—and in spite of his ef-
forts to keep it sceret—his Government,
with its spies at every man's elbow, heard
abont it and demanded a full deseription of
its principles and application.  They had

THE ELECTRICAL EXPERIMENTER
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overland to attack the Allies’ headgnarters
at Zapata. Yon sce, Admiral Roberts can-
not take his ships into tae bay becanse those
Japs have mined and nctted thie entrance
thoroughly, and their submarines prevent
all efforts to clear the channcel; but if they
put that projector in action it will explode
every mine and every submarine withi

reach of the ray, and

after a stcady look he
said: “There must be
three or four score of
them, Captain.”

“Put that rapid-fire

F yon are at all interested in the wonders of modern science, you will
I surely appreciate this remarkable story by Mr. Stratton.
Poniatowski Ray, which proves to be the medium whereby the

we've tested that up to
six miles.”

“\What! That marvel-
ous ray can operate un-
der water? Can find and

The

Pl igtg ]"c“g‘q’ :;;hf)‘:‘]‘;' American army annihilates an entire hostile aerial squadron, is believed ifi]n)xleos(k’:’ G UG
nan t av e, . PR agring

“Never mind the aim; DY many to b_e a future .sc.entlﬁc pos_mb_lhty and one t_hat may beconle a “The tests have shown
just make noise.” Thean practical device for military uses within a shorter time than one may that thoroughly, Lieu-
he sprang to the sight-  gsyspect. Briefly considered, the Poniatowski Ray may be visualized to tenant

ing instrument of the Me wid of that

projecting tube and
pointed it at the ap-
proaching acros.

“Swich m, Kilroth!”
he exclaimed.

tnstantly a tiny ray of
tight. so nearly as blue
as the sky as to be hare-
ly discernible, shot from
the tube, and from the
aero fleet, a mile away
awrdsrnearly a mile above
ithe earth, came ligluning
Hashes of flame with

conditions which obtain in nature.

ter.ific crashes, drown-

consist of a powerful ionized stream of electrons which c¢an be shot forth
from a proper directing orifice or tube, in a practically parallel stream,
vibrating at millions of cycles a second &nd capable of detonating any
kind of explosive, no matter how well it is protected by external casings.
The latest scientific theories advanced endeavor to prove that there
really is no colid matter existent, but. that whit we term matter is made
up of electrons electrically related or bonded to each other under certain
If the key to this situation is dis-
covered, as for instance, is exemplified in the Poniatowski Ray, then in-
deed the wer of the future will te 2 catastrophous world-w.de event
unbelievable and we might almost say unimaginable,

forced night march took
them within 14 miles of
Zapata, on the shore of
the Cisneros llay in the
Gulf of Caltfornia. Ilere
wag the supply base of

the allied Mexicans,
Japs and Chinese, the
latter two furnishing

from their great fleet of
transports and supply
vessels the imunitions
which the Mexicans were
deficicnt in, their supply
from ithe United States

ing out the -<continu-

ous rattle of the rapid-fire gun. Caw-
thorne swung the tube across tac sky with
some little deviation in the elevation, and
that ray—the marveious Pomatewskt Ray—
fired every bomb, every gun and every
lolstered revolver among them. The gas-
oline tanks went as instantly, wrecking the
aeroplanes. Even the few which had not
been caught in the first cweep of the ray
and aad circled round or to one side, were
caught by the swift, well-judged movement
of the vrojector. Within one minute that
fleet of over 80 aeroplanes had come to the
earth, most of them smashed to splinters by
their own explosions, the others crippled by
‘the near-by concussions or collisions.

“Good work!” exclaimed the Lieutenant.
“We've put every one of them out of com-
mission in less than half a minute. Hello!
What's that mean?”

A shrill buele call rang out, “Saddle-up,”
and all the men of the command were in-
stantly on *he jump. Colonel Rutherford,
who was in_general command of the expe-
dition. strode up to Cawthorne.

“That’s simply miraculous work, Captain;
but it breaks up this night's camp. We're
40 miles yet from the coast, and we must
cover t1at hefore the enemy has time to
figure out how to meet this astounding at-
tack. One plane got away and will report
it all.”

"I think they’ll lav it all to that rapid-
fire gun, Colonel. That ray was scarcely
visible to anyone not looking especially for
it, and of course they don’t know of the
existence of such a thing.”

“Possibly so, sir. But T wish it hadn’t
been necessary to use it at all until we
could open up on their vessels. Well, we'll
advance now, so as to make our main at-
tack to-morrow night.”

An hour later, as the officers were hutt-
ing their armored car througlh the sage-
brush and talking over the instantaneous
demolition of the aero fleet, Lieutenant
Baxter asked:

“Who is this man Poniatowski who dis-
covered, or invented. that rav, Captain?”

“Niscoverv is right.” smiled Cawthorne,
“although Um sure from what he told me
that be used up as much time and intense
thoug't and study in reaching that discov-
ery as if it had been the wost intricate

even ordered lus arcest, when a friend gave
him a pointer.  lle smashed his apparatus
in his home workshop, sccured the gram of
radium m which all his wealth—nearly a
hundred thousand dollars—was tied up. and
fled inside of an hour. Ile had thrilling
adventures and hair-breadth cscapes, hut
reacaed a port and got passage to this
country. But in that struggle for freedom
—for life—ie lost that radium and landed
in New York in poverty. He got a job as
laborer in our shops, and I heard of him
through one of the foremen and got in
touch with him. Wlhen he found that [ was
surely a friend he told me about the arc.
That’s how it is.”

“And you went ahead and deveioped it?”

“I helped in the only way I can help with
such things—by money. I sent him to my
experimental shiop at my country home,
bought another gram of radium and put
everything at his disposal.”

“And this is the first time the ray has
ever heen put to use?’

“Absolutely! Poniatowski is no lover of
warfare. The fearful calamities of it in his
own country made him determined to put
no fresh weapon in the oppressors’ hands;
but, all the same, he sees plainly that, used
for defense or repression, it will stop war-
fare with one-quarter or one-tenth of the
sacrifices of life and property of the mnst
deadly up-to-date implements now in use,
for it puts the fighting all on one side. It
puts the enemy’s forces—land or naval—
absolutely under the control of our officers,
as vou will see to-morrow.”

“I've seen it to-night!” muttered the
Tieutenant grimly. Then. after a pause:
“l presume then, Captain, that the projector
we have with us is the only one in exist-
ence?”

“No; there's another. T built this one at
my own expense and offerer it to the Gov-
ernment. \Wlhen they decided on this expe-
dition they pianned to have another for a
relief machine. Then a dispute came up as
to which branch of the service the pro-
jectors properly belonecd to—the army or
navv—and thev discnssed that for three
weeks, and settled it bv ordering one pro-
jector to he placed on a cruiser and sent
round to the Gulf of California to Admiral
Roherts’ fleet, and the other one to be sent
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.

being, of course, shut olf.

A scout aero came in and rcported taat
the enemy had cut a trench five miles from
where Rutherford’s command was, and had
an nmmens¢ hody of men excavating a sec-
ond trench between the first and Zapata.
As that report was made, firing from the
first treiich commenced, and shells began to
drop, although the range aud the aim were
inaccurate.

“We've got them guessing pretty bad. if
not scared,” laughed Cawthorne. “Digging
trenches to protect 20040) men from 400!
Those Gravitation Nullifiers aren't forgot-
ten yet, and the mysterious explosions of
their’ aero fleet haven’t quieted their nerves
any.’

“Send an order back to our aeroplanes to
advance immediately with the two Gravita-
tion Nullifiers!” commanded the Colonel.

The crews of the aeros were bivouacing
five miles in the rear, but in 10 minutes
they were ilying swiftly over the command,
one of them coming to the ground to pick
up Cawthorne,

From the first trench came volleys of shot
and shell, but the acros had risen 3,500 feet,
and no missile reached them. Then the lit-
tle Lullet-like metallic attractors were scat-
tered from the escort aeros upon the trench
below and the Gravitation Nullifiers Nos. 3
and 4 went into action.

The gravitation of everviiing below them
instantly disappeared. Heavy guns, being
fired as the Nullifier influence reached them.
recoiled as if they had themselves been
struck by a 10 times larger shot than they
had fired. Japs and Chinese floated out of
the trench clutching frantically at each
other or at the wafting cannon or small
arms with which they were mixed.

So on to the second trench, where men
with picks and shovels found their weight
gone ; wiere houlders which two men with
difficulty tossed out of the trench suddenly
lost the earth’s attraction and drifted away
in utter aimlessness. Mules hitched to am-
munition and supply wagons, frenzied b
the astounding conelomerate of en.
weapons and rocks which floated against
them, pranced into the air and failed to re-
gain any footing. The demoralization was
comnlete.

But from a relief trench guard which was

(Continued on page 518.)
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Baron Miinchhausen’s New Scientific Adventures

WAS sitting in front of my

I radio set lost in thought. Yes,
perhaps 1 was dreammg while

blew big gray clouds in the air; you are apt
to do so if you arc smoking your favorite
Nargileh—the Turkish water pipe. [ per-
sonally like the Nargileh, where the smoke
must first pass through the water, there to
be purified hefore ¥ enters your mouth, cool
and fragrant. If you are a pipe smoker you
must get acquamted with the Nargileh by
all mcans, there is nothing quite like it. [
am so enthused about it that I would like
nothing better than telling you how to make
one, but—alas—| am supposed to report
Munchhausen’s doings; am suppose:d to be
writing fiction, scientifiction, to be correct,
and not “how-to-make-it” “dope!” The
editor says he can get all the contributions
he wants for that department, so he doesn’t
need mine. Detween you and 1, 1 like the
“how-to-make-it-stuti”™ better myseli, Mars,
to be sure, is all right, but we're simply
not educated enough to understand all this
advanced Martian lusiness, 1f 1 could
only get a message to Munchhausen and

By Hugo Gernsback

Thought Transmission On Mars

At the stroke of eleven—my headset had
been already clamped over my ears—the
familiar high whistling sound sung in my
cars once more. [I'unctually, as usual,
Munchhausen “called.”

“Same, good old Minchhausen,” 1 said
to myself, and I listened expectantly for
that dear. croaking scpulchral voice. In-
stead of this, however, hie had a little sur-
prise for me. lle did not speak; instead,
without warning, there suddenly broke into
my ears the most amazing music a mortal
has ever heard. The sound was so loud
that I was actually forced to take the
‘phones from my head and place them on
the table, and I had to go to the far end
of my laboratory in order to hear the
music at its best,

And to think that I was listening to
music which had originated on Mars 60
million miles away! It was almost un-
believable! However, there it was, filling
up the entire room with the most delight-

that you are listening to a violin
which gradually, in a most harmoni-
ous manner, changes into a cornet
without a break! What I heard is abso-
lutely impossible to describe adeguately,
for you can’t describe music on paper. 1
can only say that I had never been stirred
so deeply by music in my life, and I have
listened to exquisite music in my days.
For five minutes or more I listened en-
tranced, when the music gradually died
down to a plaintive, almost crying, sound
which almost brought tears to my eyes.
When the “concert” was over | returned to
the 'phones and I had hardly adjusted them
when  Miinchhausen spoke: “Good eve-
ning, my dear Alier, how is old Mother
Earth and yoursel{ to-night? Sorry you
can't tell me, at any rate I trust all is
well! T hope you enjoyed my little musicale,
there has never heen such music on earth,
to my knowledge. Too had the telegra-
phone wire to the moon is so short, other-
wise [ would have given you a longer
program. At any rate, I am certain vou
liked my little concert. Of course, now

]

fex £ X X ®

ask him what kind of “dope” is published
in the Martian Electrical Experimeinter i
their “How-to-make-it” department! As
our venerable friend, Thomas Reed, is wont
to say: "Take it from an old bng, that
would be a treat, eh, buglets!”

I was still dreaming, lost completely in
a4 blue smoke cloud when my cleciric chime,
controlled by the Western Union clock,
which gets the exact time hourly from the
Naval Observatory, commenced to sound
the eleventh hour in its sonorous, vibrant
voice.

Copyright, 1913, by H. Gernsback.

ful music, impossible to descrihe. Some-
times it soumled like an immense orchestra,
then again like a celesta instrument. At
other times the music sounded like a ’cello
mixed with a flute, immediately to change
into a mixture of an ohoe and a cornet,
In between there was a sound like human
singing, but altogether different in quality
and volume. Moreover, all sounds were
sustained, never to break off sharply; and
the music from one instrument seemed to
melt into that of another without the
slightest break. Thus imagine, if you can,
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the Ruler of the Planet Mars Was ‘Reading’ His Morning Correspondence.”

that you have heard Martian music you
would like to know how it is produced. If
I were not so far famed for my veracity 1
should certainly run the risk of heing called
something less well sounding than a story
teller, but I know you will not question my
statements. The undisputahle facts are
that the music which you just heard was
produced from a solid transparent Tes rod,
about % inch thick and almost 8 feet high.
At cach end of this rod there is a coil
which looks like a big terrestrial magnet
coil. It has, however, about 14 distinct



www.americanradiohistory.com

January, 1916

and separate windings. The ends of these
windings go to a sort of switchboard which
has a triple keyboard like an organ, and
both cotls are connected to this organ-like
instrument, By depressing a key a certain
pulsating current is sent through one of
the coils, This in turn sets up Eddy cur-
rents in the Tos rod, which is, of course,
conductive. These stresses i the rod set
up vibrations and cause the rod to swing
like a piano string—sound is the result. By
using different frequencies different sounds
arc produced. When both coils are oper-
ated at the same time m-
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to “hear” snatches of a wonderful music
inside of our heads. What we had been
hearing was the wireless music originating
from these two Tos rods some 2,000 miles
distant! Of course, wireless music is
nothing new; the¢ sounds of voices and
music having been wafted over thousands
of miles on earth already, but your scien-
tists still requirc huge aerial wires with
which to catch the waves, And these waves
are, of course, not audible themselves to
our ears. You are still using a varicty of
coils, deteciors, telephone receivers and
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sound from outside. If you are partly
deaf—and I trust you are not—all the bet-
ter for the experiment. Place a darning
needle hetween your teeth by biting on it
hard and take care that your lips do not
touch the needle. The needle itself should
project about 1inch from your mouth. Now
operate an ordinary dis¢ phonograph and
with care press down upon the record with
the needle’s point held at the same angle
as the reproducer’s ncedle is held ordi-
narilv. Your whole brain will be Hlled im-
mediately with music, exceedingly loud and
clear. Of course, in this

terferences take place
within the rod,
the sound to change in its
quality. Thus by operat-
ing the two coils while
changing the current in-
tensity and by using dJif-

every imaginable as well

as unimaginable sound can impulses through the ether without the use of intervening wires, is it not
possible to conceive that given cufficiently sensitive apparatus we will
some day find it possible to transmit our thoughts through free space? (f

be obtained. It isthus casy
to mmtate a coract or a
xylepltone in  their true

musical values. Nor is this Baron Miinchhausen throws a new light upon this fascinating problem.
We are confident that you will enjoy this instalment.

all, for thc rod can he
made to sing and trill,
and it can be made to act-

transmission and not without good reason, for there does not seem
to exist any authentic case on record where thoughts have actually
been transmitted freely between two individuals.
ferent amplitudes, most that during the last 20 years we have learned how to transmit wireless

causing OUR scientists of to-day as a rule ridicule any attempt of thought

But, in view of the fact 4

case you still lhear’ with
vour ear's mechanisin, the
sound vibrations being
carried to the eardrum
through the bones of the
head; but it is interesting
note that if a truly
deaf person trics the ex-
periment he will be en-

abled to “scnse” the
sounds, althoug.. not per-
fectly.

course, the func-
tion of the Marian ap-
paratus is hased on an en-
tirely different principle,

and the above experiment

ually speak words; a good
playcr is able to imitate the spoken or the
smging veice of any living Alartian equal-
ly as well as a lifeless, black phenograph
disc on earth, can be made te sing the
most difficult aria.

Nor does the wonder stop here. By
using a sufficient amount of power the
sounds can be intensified to such a degree
that music emanating from a Tos rod can
be heard plainly over a distance of 10
miles. Indeed, all outdoor concerts on Aars
arc given by means of a single Tos rod.
In only one case have [ seen two rods
being operated simultancously. The effect
in this instance was overwhelming; it was
like listening to a thousand-man orchestra
and to a dozen tenors all going at one
time.

But this is not all. You know that if a
rod is vibrated at a sufficient frequency it
~ will sound a certain note. The faster it
vibrates the higher the note will he. If
we keep on increasing the speed or vibra-
tion we finally arrive at a stage where the
note is so high that the human ear is no
longer capable of hearing it. !f we kecp
on increasing the frequency, higher and
higher, a stage is finally reached where
the rod sends out waves that have the
velocity of light and electricity—I86,000
miles a second. This, of course, is well
known to your physicists on earth.

Now, then, it is this principle that the
Martians make use of in supplying the
music loving people of Mars with wireless
concerts. The operation is simple indeed.

Not far from the egunator of the planet
a central music plant is operated by a single
Martian, who, of course, is a musical
genius. He operates one of the organ-
like instruments of which I spoke before.
The “plant” comprises besides the instru-
ment, two Tos rods cach 20 feet Ligh.
These rods work exactly as the ones just
described, except that they arc operated at
an enormous frequency. 1 have stood in
front of them while they were operating,
so close, in fact, that T could have touched
both rods with my hands. However, my
ears detected not the slightest sound. But,
incredible as it seems, millions of Martians
were listening to the wonderful music at
that minute, produced by these same rods,
but not with their ears. They were listen-
ing with their brains]

I told you a few days ago, how, when we
first landed on Mars, we had been amazed

what not in order to translate these wire-
less waves into sound wawes in order that
your ear way hear them.

Not so on Mars. Every Martian is re-
quired, for reasons which you will under-
stand presently, to wcar a peculiar soft
metallic cap. From the back of the latter
a thin metallic cable runs dowu the Mar-
tian’s back and is fastened there to his
metallic coat. All Martian clothimmg, as
well as footgear, is invariably of metallic
weave. Now as all pavements and all
flooring, carpets, as well as rugs, are metal-
lic on Mars, for reasons which will be ap-
parent to you later, a metallic connection
with the earth or “ground” is always cf-
fected.

The metallic cable of which I just spoke
does not make contact with the cap itself,
but it is insulated therefrom. It connects,
however, with a small reddish metallic
plate about the size of an .\merican silver
dollar. This plate in turn, by means of a
flat spring, presses against the temple of
the wearcr; the cap itself holds the plate
in place. A similar plate presses against
the other temple, but this plate, unlike the
other, 1s connected metallicly to the cap it-
self, I'rom this description you will gather
that the metallic cap performs the func-
tion of a wircless aerial. while the metallic
clothing forms the ground. The two red-
dish plates pressing against the bare temples
are made of two netals unknown on earth,
and the metals are distributed over the
surface of the plate in honeycoml fashion
without touching each other. Now if the
two plates are pressed against the temples
and when wireless waves are passing
through them, the waves are translated into
vibrations of a certain frequency. It has
been found that if these vibrations reach
the conscious sense of hearing which is
located in the Temporal Lobe of the brain,
sounds can be impressed upon the brain
without requiring the car and its auditory
nerve. In other words, the sound is “heard”
directly within the brain without the
agency of the ear’s mechanism.

If this should be somewhat hazy to you
a homely (though inaccurate) illustration
will not be amiss here. At first blush one
would think that the car is absolutely es-
sential for hearing, hut this is not the case.
Try the following simple experiment: Stop
up both vour ears as tightly as possible
with cotton so that you will not hear a
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is only cited by way of
comparison,

it goes without saying that these little
red honeycombed plates, pressing against
the temples are wonderfully sensitive to
etheric waves: in that they exceed enor-
mously the most seusitive wireless detector
cver invented by your scientists. But not
only do these wonderful temple plates serve
to bring distant music to the Martian's
brain, but they still have a more important
function. The fact was already mentioned
to you how we first made our acquaintance
withh thought transmission and how we
found it impossible to transfer thoughts
without the caps heing on our heads.

The act of thinking, as we know it and
as lias been understood on earth for a loug
time, 1s merely the action of certain nerves
stimulating certain hrain centers. The
harder we think the stronger the stimula-
tion. This stimulation in turn sets up an
undulatery motion in the effected brain
cells, with the result that these cells must
of necessity vibrate like a piano wire. But
anything that vibrates—no matter what the
frequency—must set up waves. Thus we
come to the conclusion that the act of
thinking must set up certain waves. Now
if we can find a medium Dby which it is
possible to detect these waves it becomes as
simple a matter of transmitting the thought
waves as any other wave.

The medium of detecting these “brain-
waves” is found in the Martian temple
plates, enormously sensitive to the brain’s
short wave lengths, But not only do these
composite metal temple plates detect the
“brain-waves,” hut they translate them di-
rectly iuto a longer etheric wave length,
which in turn is shot out into space sim-
ilar to a wireless message. \While these
waves are fairly strong. their intensity is
not sufticient to carry them over great dis-
tances. As a ma:ter of fact, thoughts have
only been transmitted for a distance equal-
mg about 10 terrestrial miles on Mars.
\nd even this was exceptional, extra high
sensitive apparatus being uscd at the time
for the experiments. As a rule the Martians
do not project their thoughts over §) ter-
restrial yards, as the confusion and clash-
ing of the many waves would otherwise
become too great. If a number of Mar-
tians arc assembled in one room they can
converse very nicely by thought transmis-
sion without interfering with one another.

(Continied on page 523.)
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How “Wireless Wiz’ Welcomed the New Year

ing in” at my wireless to N.AA,
shooting code stuff, and it seemed a
sort of dream when about 11 o'clock I
heard the "Wiz” break in. His spark note
rose rapidly as the rotary gap picked up,
and he began to rattle the ether with my
call. I O. K'd him and took down: “Say,
old man, I just finished dopmg out a
cracker-jack party for New Year’s, come
over to-morrow and help me install the
junk, will you?”
“Sure!!"—and my spark seemed to wink

I WAS sleepy that night as I sat “listen-

By Thomas Benson

always courageous when he knows what's
coming off !

We mounted the steps and rang the bell.
Suddenly, as if by magic, there appeared
in letters of fire on the door: “ENTER,
YE OF BOLD HEART.” Then slowly
and mysteriously it swung open.

Wita a much-scared girl on my arm, I
walked into the hall. It was a masked
party, and the *“Wiz” stepped forward,
garbed as Satan, to meet us; and as he
led me up to the cloakroom I noted that
he seemed to be a living tlame, for he was

nowhere in particular. At times it seemed
as though the piano was in the basement;
at others overhead, in one corner, then an-
other, and everywhere at once.

It was a smiling crowd that retired to
the rustic seats aiter the music stopped,
and they waited with unconcealed expecta-
tion for the next move. I was watching the
silver lemonade pitcher that was tempting
me, but I knew letter than to attempt to
drink any. An unsuspecting guest finally
strolled over and seized the ladle. “Quch!
Wow!” and he staggered back 'mid the

-
e
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X e w e« At the Last Stroke of Twelve Bedlam Broke Loose!

at me as much as to say: “Some party,
fellow,” as | pounded the key i reply.
“I was wondering why you called so late,”
I added.

“Oh, I had some Dlattle getting all this
arranged, but it will he worta it; now dou’t
forget, come over early!” His code was
shaky in spots. and I could imagine hin
laughing to himself as he handled the
lightning, for 1 knew the “Wiz"" of old; the
“Wireless \Vizard” the neighbors called
him,
* * ¥ * * * *

“Oh! Toin, I'm getting frightened,” whis-
pered a trembling vo.ce in my ear as the
eventful evening came and we were ap-
proaching the Wizard's home. “1'm really
aﬁ;,aid of Jim and the tricks he plays on
us.

“Too late to think of that, girlie,” 1 re-
plied, reassured by my knowledge of the
surprises awaiting us, and [ held her the
least bit t'ghter and told her to keep her
nerve up, for tlie male of the species is

Centre-Piece Exploded.”

glowing ke fire. Most of the others were
already there, and it was a great sight to
see a bearded pirate discussing the hetero-
dyne receiver with George [Vashington,
a straw-chewing farmer showing the latest
fancy steps to an African chicftain.

Aiter remov.ng my coat and hat and
standing forth as a Spanish bull fighter, I
looked around for the "\Wiz,” who then led
us to tie Altar of Mystery, in the Chapel
of Spirit Worship.

That room was certainly “classy,” with
its cornshocks. which stood around it on a
floor that shome like glass. Imitation logs
were a~ranged along the wall for seats, and
the ceil'ng was draped in a flimsy gray
cloth. through which ghimmered the light
from numerous concealed red and yellow
electric bulbs. The girls waiting for the
dance seemed like fairies in the dull, soft
glow of this cleverly arranged grotto.

A piano started to play somewhere, and
as the dancers swayed to the sound of the
latest music the notes seemed to come from
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A Fire Gong Started to Ring, Whistles Were Blowing, and the

laughter of the rest. He decided then that
he’d forego the lemonade.

The “Wiz” taen dragged a tub of water
to the middle of the room and tossed in a
couple of apples, and the girls started to
bol, for them. The apples appeared to pos-
sess real life, for when approached they
would suddenly sink to the bLottom only
to fly to the surface again. At times they
would spin rapidly. The aston'shment oc-
casioned by taeir antics was shared in by
all. Then the music started again and the
tub was removed as the dancers glided
away.

Next the “Wiz” stepped to the cente.
of the room with a hand fu!l of fans and
a large balloon. He blew a whistle and
instantly the lights were extinguished, and
it was a wonderful sight as he stood there
with the fans and hballoon glowing in the
light from the geissler tubes that shed
their variegated colors ahout us.

Two hoops glowed on the walls at both
ends of the room and the “Wiz” handed
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the fans around and sfarted a game of
acro tennis. The party were divided into
two teams and each endeavored to Dblow
the balloon through their oppeonent’s lwop.
The game was getting exciting witlt tne
score ticd, when supper was announced.

The doors were throewn open and the
guests gall} trtpped into the dining room,
Here the “"Wiz” lLad quite out(lone hlm-
self. The table was decorated with mini-
ature pumpkin heads, electrically lighted,
and geissler tubes glowed at every plate.
The place cards gave forth a weird phos-
phorescent glow.

The feast went gaily on without in-
cident; as a lull hefore the storm. Nothing
happened till 2 clock struck twelve.

At the last stroke hedlam liroke loose!
\ fire gong started to ring, the lights went
out, whistles were blowing, the center-
piece exploded—throwing the Howers in all
directions. Red and green lights blazed
forth in all corners of the roon.

The figures “1916” stood out iu rclief on
the shirt bosom of the “"Wiz.”

Then all was quiet. Suddenly mysterious
rappings began to he ‘heard, \vlnch seemed
to he coming from the table. “Hark.” mut-
tered a scpulcln-al voice, "1, the Spirit of
the NEW YEAR am here to do your hid-
ding. I am ready to answer your questions.”

One after another we all asked ques-
tions, the answers following immediately,
and tllev were tinged with not a little sar-
casm that kept the erowd in roars of
laughiter. I smiled {o myself as I noticed
thie strained look on the Wizard’s face as
lie talked under his hreath. He had a
microphone fastened to his cliest, and was
answering the questions as fast as they
came.

Tiring of this we returned to the parlor,
where the music had started again.

“Now,” announced the “Wiz"” amd
many Ha! Ha's! and Tee-Hee’s! on the
part of the girls, “I am going to show cach
lady present her
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and as glum as an owl.

“What's the matter, Jim?” I asked, “we
had some time to-night, cheer up!”

He looked at me in such a pitying way
[ couldn’t help smiling.

“Yes,” said lie, “but do you realize it is
a whole year till next New Years. I'm
going to bed. Good night!!”

TIIE MODUS OPERANDI,

it vas scveral days later before I saw
the “Wiz,” surrounded by a crowd of
vouths at the headquarters of the Gee-
iz Wireless Association, They were
firing questions right and left and he was
at his wits” end to answer them. “Go easy
boys,” he fairly shouted. “I will send you
all a blue-print of how it was donte; but
meanwhile you can look over this hook-
up,” and he handed them a sheet similar to
the drawing we hnd here, “Yes, sir, but
explain!” they replicd simultaneously, and
the "“Wiz"” tackled the job without blinking
an eyelash,

"It was all very easy,” he weut on. "The
music was supplied by a phonograph in
the basecment and four loud-talking tele-
phone receivers did the rest. These were
connected up to a commutator and a
motor so that the current could bhe
switched from one to the other auto-
matically, and that expliins why the music
seemed to change its source continuously.
I had a 4-inch spark coil, which supplicd
the high tension current for the lemonade
pitcher and the geissler tubes. The apples
i the tub contained short steel cylinders
stuck 1 them; by means of a switch i the
corner and a large electro-maguet under
the tloor I was able to make the apples
behave in a mystifving manner.

“To extinguish the lights when I blew
the whistle I had a tight]y strung steel wire
tuned to the pitch of my whistle which
vibrated, due to the sound waves. This
made coutact with a fine adjusting screw
and operated a relay, thereby extinguishing
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the table centerpiccc. The
slight, harmless explosion seut the flowers
in all directions and a gong and two
whistles completed the noise manufaclur-
ing equlpmcnt \ nozzle connected to my
blow pipe compressed atr tank served to
blow your hats off as you werc going out
the door.”

“Yes, sir” a wise one among them
asked, “but explain that lettering on the
frout door.” “Sodium Tungstate,” was the
curt reply, “and an X-rayv tube concealed
on the ceiling served to make a glow when
1 closed the proper switch. 1 also used
thiz chemical to write the place cards; to
cover the balloon and fans, and I further-
more had quite a large amount of it
smearcd on my costume.

“The figures '1916° on my shirt front
were easily arranged by cutting them out
of thick black cloth and securing them to
the inside of the celluloid hosom by a little
glue. A couple of battery lamps placed in-
side the shirt and fed from a tlashlight bat-
tery in my pocket did the trick.”

“Oh, ves, it's as clear as wud,” another
one exclaimed, “but how in the name of
the seven stars of the constellation were
those questions answered Dy that supposed
Spirit?”  “Don’t vou read the Electrical
Experimenter?” answered the Wiz I
ot the idea from that article where they
described how the aviators communicate by
means of microphones strapped on their
chests. So [ liad a delicate telephone trans-
mitter fastened on my chest and by means
of two brass plates on my heels I made
connection to the Joud-talking telephone cir-
cuit,” and with a parting smile he lcft them
to puzzle out the other details for themn-
selves.

BIRDSBORO, PA, BOY SCOUTS
WORK WIRELESS.
Finishing the week of life outdoors. as
required by the rules of the organization,
the Birdsboro, Pa.

ignited  on

future  husband,” loud spechers Boy Scoutsf lield the
and he led them one Hirsties o blow pols 0}/9’ last camp of the year
at.a time into a small o - at Neiman’s Pond.
room decorated like 4 7 : Tub near Laurel Hill
a cave. In the center ' Canal locks.
burned a charcoal 2 _&_ {‘;&J Lermoncde picher L Moorer There was a good
brazier on which he S . 33 Aroyecior _mdg:amr attendance and Scout
tossed dead leaves, a AN o Master  Charles
little incense and a g‘\ ;m_‘ s.,‘g [ ; / < / Brooke, who had
hair from the girl’s S e {8 | Gewstler tudes, . Pj vitratng|| charge of the lads,
head. He stood over S e §§ (e “Q = wire was well pleased with
this muttering ncan- — ™ & ra_=— their conduct a.nd the
tations.  Slowly but ‘/fﬁc’m | work they _did m con-
surely a face took Y mia . forl}nty' with the or-
form in the vapor e ganization regula-
arising from the fire. o | tions, _
After cach over- ‘4 [pg;pm/, J The camp was situ-
awed, shivering girl _.,"f | ated upon a hilltop.
had seen her future = Baiy @__ & _._4,‘[,0_' about one-half mile
;n)atcl‘gg ]n;nmg strucl; —% = - ~ N7 ]fmm_ the bcqual, the
s Swee foo! plares 1o which cor B lghti—— pc| location  bLeing se-
qu%l;]t(s:’ pr:i: [u (:c Itht e o ﬂ ., g/, ;007575 mCrophone Feclrolyhc —_— lefcted fotr' the purlppsle
¢ yared (v} 07205/ G0, A CORIGELS o NEES Interrypler | of crectmig a hmgh
leave. O - wireless aerialb, This
It was a merry — — — — was a new and the

crowd that prepared
to leave the “\WViz”
that evening, and as the guests were pass-
lllg out the front door a mysterious gust of
air blew their hats off and sent themn helter-
skelter down the street after them.

After the adieus were spoken and as they
startcd home they were enveloped in a
floodd of white light from the Wizard's
powerful eclectric scarchlight mounted on
the roof, and 1 can still see them as they
dlsappearcd from sight with their vari-
colored suits and the tinkle of bells on
their costumes.

I had stayed to say a few words to the
*Wiz,” and as he came into the room he
sank into a chair with a sigh, locking tired

Diagrammatic Lay-0Out of the Electrical Novelties Used for New Year's Party by the “Wireless Wiz.”

the lights. As {o seeing the faces in the
smoke arising from the brazier, that was
a cinch. 1| had a parlor projector con-
cealed behind the draperies and I had a
common photograph which was thrown on
the smolie, which served as the screen. The
girl who saw the picture unconsciously
picked out its resemblance to some partic-
ular friend of hers and practically kidded
herself that he was her future husband,
what! The red and green lights around
the dining room were easily provided for,
as you can well imagine. °

“T had a fine wire tmbedded in the
powder and on closing the switch it was
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most interesting fea-
ture of the camp. In
an  hour after reaching the camp site
the wireless corps was in communica-
tion with Pottstown, League lIsland and
Washington, D. C.. and several amateur
stations in these places held conversa-
ticns with Scout Master Brooke. who is
a cowmpetent operator. The field set of
equipment used “was found especially serv-
iceable, light and easily portable, also ex-
tremely efficient, loud and distinct.

It costs less than 2 cents a week to have
this magazine on your desk regularly—
may we have the pleasure of entering
your subscription,
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Perpetual Motion, the Folly of the Ages

By H. Winfield Secor, E.E.

Untold Mumbers of Inventors and Even Scientists Have in Years Past, and at the Present Time, Devoted a Vast Amount of
Study to the Perfection of a Perpetual Motion Machine—The Problem Remains Unsolved, However, to This Day

wisp that has occupied many brilliant
minds in the centuries past, as well
as at the present time, awl, while we of
this age are not entitled, perhaps, to say
definitely that all such ideas are absolute
folly and Dbaseless

PERI’ET['A\L motion 1s the will-o'-the-

of this device maintained that if one horse-

power of energy was applied to a pulley on
one end of the mechanism, then 20 horse-
power could be taken from a second pulley
placed on the other end of the combina-
tion. The engineer asked the inventor if

It is said that the inventor departed forth-
with without even unrolling his drawings.
_ Again, there is nothing wrong with try-
ing to tap any of nature’s reservoirs, but
what 1s wrong is when we try to make 2
plus 2 cqual 5 mechanically. It is a con-
soling fact, indeed.,

irom 2 strictly scien-
lifie and physical
standpoint, 1t 15 pretiy

thoroughly under-
stvad by all  well-
schooled enigieers

andl iuventors of to-
dav that there is prac-
tically no such thing
as perpeiual motion,
in the gencral scnse
of the word. Per-
petual  motion is &
very misleading term
as applied in various

senses, and in treat-
ing such a subject as
this the confining
limits of the points
involved should be
thoroughly under-
stood. Some theorists
and  would-he scien-
tists will propose such
ideas or phenomena
as the light oi the
sun, ocean waves,
rotation of the earth,
and what not, as the
embodiment of  per-
petual motion.  [low-
ever, the hundreds,
and undoubtedly
thousands, of more or
less well-trained
minds that have ei-
deavored to solve this
much-talked-of prob-
lem of perpetual mo-
tions have invariably,
had in mind some
mechanical, clectrical
or other machine
which, when once
started in motion,
weuld continue pro-
ducing this motion
indefinitely, or to the
end of time. So far
no machine or allied
device of any descrip-
tion has Dbeen per-
fected or produced,
hut several quite re-

that we should know,
as we do know, that
an accountant’s bal-
ance sheet is always
possible for any
mechanical operation.
On the one side we
have the money paid
in, that is the horse-
power available;
while on the other
side we have the
money paid out; that
is the work done and
the energy wasted;
the two sides must
balance one with the
other eventually, For
a given horsepower
put into a certain de-
vice or machine we
are cntitled to look
for a strict account-
ing of encrgy ex-
pended by this ma-
chine. The final re-
sults must show so
much worlk done plus
so much wasted,
avoidably or unavoid-
ably, and the work
done plus the work
wisted must in every
case equal the work
originally put in. Also
there must beno pre-
tense made or as-
sumed that any
amount of the energy
has mysteriously dis-
appeared—in other
words, there must he
no allegation that the
books will not bal-
ance.

The inventors of
so-called perpetual
motion wmachines
have, from time i1m-
memorial, evinced a
partial or total dis-
regard of the basic
laws of physics and
mechanics. The term

markable phenomena
taking place in nature

An_old engraving illustrating a *“Perpetual Motion” scheme taken from the German work,

“friction,” for one
thing, seems to have

will he mentioned  “Das Perpetuum Mobile,” by Andr. Bodler.
herein which ap- This arrangement was supposed to work as follows: The tank of water A discharged ,fo"md no place at],au'
o through a_noszle on to the water wheel C. This turned the shaft and worm D, likewise the in their vocabulary
proach this much-  gears E, E, and also the vertical shaft H. Attached to H is a balance wheel K and a pinion  or knowledge of sci-
desired goal of in- I, driving gear L, shaft M and gear wheel R. The latter meshed with the pinion H (at right) e If it had, in-
ventors nast and Secured to the hollow worm Q. thus pumping the water back into tank A. This amazing  CNCC ?
D machine was claimed not only to go on forever, but also to ‘‘deliver power,” as for driving deed there wou
present. the grindstone here pictured. never have been pat-

Many extremely amusing situations have
occurred between scientists and would-he
inventors of perpetual motion machines.
and a few of these instances are here cited
which may be of more than passing interest
to those who have been or who are now
thinking along this line.
~ One of these stories is related of how an
inventor of a certain machine betook him-
self to a mechanical engineer for advice on
same. The machine in question was sup-
posed to multiply power and the inventor

he believed in perpetual motion, and he re-
plied. "Certainly not.”

"Well” said the engincer. “if vou use
one of the 20 horsepower von claim to pro-
duce. you will have 19 horsepower left for
other work, will vou not?>”

“Yes,” replied the inventor.

“Then take one horsepower from the pul-
ley which will deliver 20 horsepower and
drive the other end of the machine requir-
ing but one horscpower, as you mention,
and you will then have perpetual motion!”
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ents issued and whole volumes written cov-
ering their early research work or, for that
matter. the present-day research on such
impossible appliances or machines as we feel
called upon to name them in the light of
our present-day knowledge of the afore-
mentioned branches of science. N .
When one of these peipetual motion -
ventors can show us a machine that will
operate absolutely withont friction and 1n
direct defiance of the laws of gravity, and,

considering these terms in all their multi-
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farious and multitudinous phases, in which
we are compelled to apply them to all man-
made deviees and apparatus, then you will
probably sce such a machine, which will
keep in operation forever.

It will probably bring out the poml at is-
sue more elearly if we consider a’ number

Fig. 1.
“a"” Was Supposed tv Overbalance the Smaller

In_ This Simple Device the Water in

Column “b,” Causing
“a," Ad Infinitum.

it to Spout Out Ianto

of the ingenious w ays and methods called
uto play hy the vatious iuvestigators of
this phenomena and consider carcfully the
dehciencies in same and the reasons there-
for.

Referring to Fig. I, there is observed a
hydrostatic device which is supposed to kecp
on operating forever, and this was invented
at an carly date. 1|t has been promulgated
and adopted over and over again by many
sanguine inveuntors. and it was proposed at
one time by the Alhbé de la Roque, of
I‘rance. in 1G8G. The device comprises a
glass vessel of the form shown in the illus-
tration, and, as perceived, the section B is
made much smaller than the portion A.
When water is placed in the larger cham-
ber A it is, on account of its greater vol-
ume and weight, supposed to casily coun-
terbalance the small column of water in the
portion B, and hence the liquid would be
forced up throngh the restricted tube sec-
tion beyond DB, and thus discharged back
into the bowl . ']h)s is supposed to keep
up until the water is evaporated. Needless
to say, the inventor, or rather inventors of
this apparently remarkable device were con-

Fig. 2. Hero's Fountain, a HydrosStatic Con-
trivance Often Considered as a Solution to
the Perpetual Motion Probiem.

founded when an actual trial demonstrated
beyond the shadow of a doubt that the de-
vite would not, under any conditions, op-
crate o account of the facr that the liquid
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maintained an cqual level in the chambers
A and B in accordance with the well-
known laws of hydrostatics, Simply ex-
plained, the air pressure per unit surface
arca remains the same. or, roughly, L3
pounds per square inch.  Gravity aids in es-
tablishing eqnal levels in the two chambers
or tubes. Reference to any book on phys
ics will serve to clear up this matter thor.
oughly.

In this direction there was another forim
of hydrostatic perpetual motion  device,
known as Hero's Iountain. Tne sketch at
Fig. 2 shows the arrangement of this de-
vice, which comprises an upper chamber,
A, open to the atmosphere, which clmmhc
is filled with water. The water also passed
from 1his chimber down through a tube or
pipe into a lower rceeptacle 1), he pres-
sure was supposcd to be transnutted from
the water in this way so as to compress the
air in chamber B, and thus react on a sec-
ond water basin C, and thus the liquid was
sapposed tos be forced out of the nozzle w
the top of the fountain, as the illustration
shows. If such a deviee would work, need-
less to say the poblem of perpetual mo-
tion would have been solved long ago. for
this idea <dates back hundreds of years. (If
the upper basin is larger than the mner one.
then the device will operate for a while.)

LElectricity, owing to the fact that it has
always been but very vaguely understood,
cven by some of thosc skilled to a high de-

Iy sérvice

maoms
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7
Throw -over sw @
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lamps

Fig. 3. An LClectric Dvanamo and Motor. Con-

nected Together, Aie E .pected to Operate
Each Other, and to Even Supnly Dutside
Cnergy, by Many Amateur LClectriciuns,

gree in the art, has caused a ereat manv
students of this branch of scicuce to bhuin
a vast amount of midnight oil in trving to
perfect a device employving electricity in
some form or other that would keep on the
“go" forever.

Among amateur electricians undoubted!y
one of the standard forms of this “pipe
dream” is that shown at IFig. 3. This ne-
cessitates the use of a motor and dynamo
connected together in some way or other
so that after once starting same from some
external source of cnergy the dynamo will
acnerate the current for driving the motor,
and, considering that they are finally inter-
connected, the motor will in turn drive the
dynamo. Thus they will keep on working
forever. ad infmitum. To the thorough
clectrical student this proposed scheme 1s,
of course, absolmely fallacious and ridicu-
lous. In accordance with the well-known
law covering the conservation of energy,
which states that matter or energy can nev-
er be made or destroved, and also that it
is manifestly impossible, at least in our
age, to construct a machine that will oper-
ate at 100 per cent. efficiency, withou! any
wasle of energy whatsocver, it will be scen
that it is utterly hopeless to think for one
moment that such a combination can be
made to operate for even a few seconds. let
alone months and years, as some inventors
fondly think.

As a matter of fact, and to thoroughly
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bring out the defaults of this arrangemen
anthentic data is here cited covening the
actual performance of such a motor-gener-
ator sct.

Let us consider that the motor uscd to
drive the dynamo by dircet coupling, which
is the most ¢fiicient method of mechanical-
Iy connccting the machime, ts rated at five
horsepower.  This considers the five horse
power rating of the motor mechanically at

f/yd

i
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.. ! ¥.;
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Fig, 4. Electrical Perpetual Motion Machine
of an Early Vintage. A Static Generator A
Excites the Magnet Coil C, Whase Circuit is
Opened and Closed by Contacts E and I.

the driving putley or shaft. From careful
tzsts made on such machmes the relation of
the input of the electrical energy to the
output of mechanical energy is practlcallv
R0 per cent. for this size unit. Hence, if
the motor is rated at five mechanical horse-
power {in accordance with the rated effi-
ciency), then the electrical input on the mo-
tor must be 6% horsepower. Considering
the atorementioned efhcmnq loss, the one
horsepower is consumed in beannﬂs. wind-
age, copper and iron losses in the motor.
There is also some over-all coupling loss in
such motor generator sets, and the dyna-
mos are never rated, in properly designed
outfits, to correspond with the horsepower
output of the motor. If we allow 19 per
cent. difference between the mechanical
horsepower developed by the motor and the
dynaino input, we will then have allowable
for this latter value 1.3 wnechanical horse-
power. Considering, now, that the dynamo
has an cfheiency of 80 per cent. (for the
conversion of mechanical into electrical en-
ergy). then it will have an output of 1.5
horsepower times 8) per cent, or 3.6 horse-
power. Recapitulatmg, it is now evident
that the gross over-all.efticiency of the mo-
tor generator set is 3.6 divided by 6.25, or
7.5 per cent.

1f the dream of this perpetual motion
i \'l”‘ |
l l

;;' N[~ =

h.. .....ml IIIlIl“"“lmmm

Fig. 5. Another Electrical Wonder Expected
to Revolve Forever. A Magnetic Insulator
Cuts On and Ofi the Flux from the Steel
Magnet as Perceived.

T T T
Wil :'I"

scheme is to be realized, it will have to be
under conditions that will allow of no loss
whatsoever, even to the smallest degree:

and, of course, as every well- informed ¢ clee.
trician know S, this is out of the question.
Some of the inventors and re-inventors of
this scheme have even claimed that lamps


www.americanradiohistory.com

480

can be lighted from the dynama, as well as
driving the motor from the same source of
energy, and our sketch, Fig. 3, shows this
proposed innovation.

There have been thousands of mechaui-

e

fig 6

Fig, 6. The Ever-Changing Center of Gravity
of the Various RBualls in This Multi-Path

Wheel Was Expected to Cause It to Rotate
Perpetually.

cal devices devised to realize the perpctual
motion goal, hut none of them have proved
successful in actual tests. It mmay he of in-
terest to state that the United States Patent
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Office expericnced no cend of trouble with
this class of patents and proposed patents
some ycars back, hut the annoyance becaine
so pronounced that finally a rule was passed
that a “model” of such proposed patents
would have to bhe submitied. Necdless to
say that this has put a quietus on the per-
petual motion dreamer, as there has never
vet been submiticd to the [atent Office a
machine which would keep moving for any
appreciable length of tiime, for the several
mechanical and physical reasons well known
to any student of the science.

For the Dbenefit of those who have not
studied the problem from a mmechanical
viewpoint it may be worth while to look
into the cold facts of “friction.” 1In prac-
tically all, or nearly all, of the devices of
various types intended to operate forever,
there has always heen a very appreciable
amount of friction to be overcome and
which fact was apparently totally ignored
in designing the machine. The friction
might be very small indeed in the machine,
L it is there tneariably, and cannot be
gotten rid of by any method known to us.
Some have tricd to realize the long-soughi-
for zoal of 100 per cent. efficiency by utiliz-
ing devices employing a number of gears
—itrom two to threc, and zometimes a dozen
or more. A\s machine designers well know,
there is not, nor never has been., a gear
train of no matter how few gcars that
would transmit mechanical energy m a re-
duced or inteusified fovm (as regards ve-
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locity) without some loss of energy in
friction and tooth slippage in the gear ac-
tion. The efficiency of a small gear train
may vary from 80 to 86 per cent. or more
for inedmun velocities at the pitch line of
the gear. Any machine design or mechani-
cal engineer’s handbool will give this data
in luctd form, and it has been compiled

Quor’z\Mor-Londuchive maoleriol

Cock rragrel
Reloy

Gold fealF

Fig. 7. The Radium Clock, Devised by Pref.
Struts, Can Work dor 2.500 Years, but Even
That 1s Not Perpetual!

from nany observations and extremely

careful tests conducted in laboratories of

the leading universities and colleges, which
are thoroughly equipped for this work.
Any moving objects or parts of a ma-
(Continucd on page 514.)

Andre Marie Ampere
Born January 22, 1775. Died June 10, 1836

QO this carly scientist and investigator,
boru at Lyons. Irance, in the year
1775, is due the credit of first dis-

covering the magnctic action taking place
hetwcen two separate and independent cir
cuits carrying electric currents. e made
this discovery shortly after QOersted had
found that a wirc carrying a current
wrapped around an iron corc would pre-
duce magnetisin, \With apparatus that was
more or less limited he formulated several
important Liws that are still accepted as
heing correct in cvery detail.

The following are the laws discovered
and formulated by Ampére:

(a) Two parallel portions of a circuit at-
tract one another if the currents in them
are flowing in the same direction. and repel
one another if the currents flow in op-
posite directions.

This law is true whether the parallel wircs
form parts of two different circuits or parts
of the same circuit. The scparate turns of
a spiral coill, when traversed by a current.
attract ome another because the current
moves in the same direction in adjacent
parts of the circuit; such a coil, thereiore,
contracts when a current is sent through it

{b) Two portions of circuits crossing
one another obliqucly attract one another if
both the currents run either toward or from
the poimt of crossing, and repel one another
if one runs to and the other from that
point.

(c) When an element of a circuit excrts
a force on another element of a circuit,
that force always tends to urge the latter
in a direction at right angles to its own
direction. Thus, in the case of two paral-
lel circuits the force of attraction or re-
pulsion acts at right angles to the currents
themselves.

(d) The force exerted bDetween two
parallel portions of circuits is proportional
to the:product of the strengths of the two
currents, to the length of the portions, and
inversely proportional to the distance be-
tween them.

TFrom the four preceding expcrimental
data Ampcre built up an claborate mathe-
matical theory, assuming that, in the case
of these forces acting apparently at a dis-
tance across emply space. the action took
place in straight lines between two points,
the total attraction heing calculated as the

Andre  Marie Ampere, After VWhom  the
“Ampere,” Unit of Electrical Current
Is Named.

sum of the separate attractions on all the
different parts. The researches of Faraday
have, however. led to other views, and we
now regard the mutual attractions and re-
pulsions of currents as being due to actions
taking place in the mediwn which fills the
space around and lLetween the conductors.

Ampére, finding that solenoids act pre-
cisely as magnets, conceived that all magnets
are simply collections of currents; or that
around every individual molecule of a mag-
net an electric current is ceaselessly circu-
lating. We know that such currents could
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not flow perpetually if there is resistance
when electricity flows from oune molecule
to another. As we know uothing about the
interior of molecules themselves, we cannot
assert that Ampére’s supposition is impos-
sible.  Since a whirlpool of electricity acts
like a magnet, there scems indeed reason to
think that magnets may he merely made up
of rotating portions of electrified 1atter.

It is worthy of note that Ampére as a
boy had very few home advantages, yet by
industry and study he managed to acquire
a very comprehensive education. When but
twentv-six years old the publication of a
remarkable series of mathematical papers
secured for him the chair of mathematics
in the Eenle Polytechnique, of Paris. His
knowledge of mathematics was profound
and he published a series of memoirs on the
mathematical theories of the electro-magnet.
This was a task almost heyond huinan
powers at that time, and by successfully
accomplishing same he was ‘honored by
most of the scientific societies of Europe.

Fis last work, “Philosophy of the Sci-
ences,” showed him to be much less ‘happy
in the metaphysical than in his pliysical and
analytical speculations.

In private life Ampére was a man of
great simplicity of character and was sub-
ject to occasional fits of ahsent-mindedness,
which often made him tlie subject of much
innocent amusement. He was whole-souled
and honest, taking no part in petty jeal-
ousies, which too frequently disturb the
peace of the scientific world even to the
present day.

He dicd universally respected and loved
for lhis great integrity, kindness and sci-
entific abilities. His death. due to a chronic
affection of the lungs, came on June 10
183G. So passed from this world a man
who desérves the full admiration of every
electrician and experimenter of to-day for
his early and excellent basic work in elec-
tricity. ~ Ie paved the way for the rapid
progress and development of electro-dy-
namic machinery.
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ELECTRIC FACTORY ON SEA.

The American ship “Mills” is a iloating
electrical oil and fertilizer factory. The
“Mills” is equipped from stem to stern with
clectrical machinery. Ave lights and scarch-
lights enable the sailors to catch menhaden
fish, similar in appearance to the herring,
but not edible. Nets are slung over the
side angd hauled in Dy clectrical haists,
Llectrically driven screw conveyors carry
the fish into receiving tanks and autonat-
ically feed the steam cookers where the
frsh are pulped.

The pulp 1s foreed through a rotary
press to extract the oil, which is then elec-
trically couveyed into testing tanks, where
it is cooled and then carricd into storage
tanks of 20,000 barrels cupacity.

THE LATEST AUTO SIGNAL.

The latest thing in the way of an auto-
mobile signal or direction indicator is that
recently invented by IZd. E. Peck, of l.us
Angeles, Cal, This set of signals consists
of four small boxes, one of which is placed
on the fenders of cach of the four wheels
of the machine, and which may thus he
readily scen from any position.

The operation of this system of signals
is extremely simple. \When a machine is
equipped with this apparatus it is impossible
to misunderstand the intention of the driver
as to the direction in which he desires turn-
ing. If he drives alang the street and ap-
proaches a ¢corner where he desires to turn
to the right he simply turns the little elee-
tric switch on the steering wheel to the
right. This movement causes the signal
over the right front wheel to produce an
arrow, as shown in the illustration, indi-
cating that the driver intends turning to
the right. At the same time, the two act-
ing simultaneously, the little instrument on
the fender over the rear wheel produces
the word “Right,” so that anyone coming
up behind may not he puzzled as to which
way the driver of the machine ahiead of himn
is going to take at the next corner. \When
desiring to turn to the left, the driver sim-

Effecti\"e Electric Auto Signal (in Circle) Tells
\Which Way Driver Intends te Turn. .

ply turns the switch to the “left” position.

This signal is so situated that it may
readily he seen by the pedestrian and auto
driver alilke. Tt is proving quite popular,
and promises to he universally adopted be-
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BEAUTIFULLY ILLUMINATED
BUILDING AT ’FRISCO EXPO-
SITION REFLECTS OWN
IMAGE,

One of the most brilliantly illuminated
buildings at the 'Frisco Exposition is shown
in cur illustration. Tlus is the Palace of

Almost Perfect Reflection of

Fine Arts and as obscrved the reflection
in the lagoon at night is so remarkably
clear that the picture looks as well upside
down as it does right side up. This build-
ing is one of those intended to be saved as
a memorial of the great exposition, when
it shall have closed its doors and will then
be no more, except i memory. This pic.
ture was taken by the Cardinell-Vincent
Co., official photographers of the FPan-
American International Exposition.
Thousands of deftly hidden electric bulbs
create the striking effect here observed. and
this was one of the underlying kevnotes in
the general arrangement of the whole ex-

fore long. The apparatus s waterproof
and may be run winter and summer with
equally good results.—Ploio by .llbert
Marple.

OSCILLATING MAGNETO STARTS
GASOLINE ENGINE FROM REST.

The majority of maguetos in use to-day
on gas engines are not capable of firing the
charge in the cylinder of such engines untit
they have heen specded up considerabiv. A
novel and important improvement m this
line has heen brought out by a progressive
manufacturer in the form of the \Wizard
osciltator. This permanent magnet type
dynamo is fitted to oil or gasoline engines
in sich a way that at every stroke of the
piston in the engine the electro-magnetic
armature of the magneto is rocked through
part of a revolution in a rapid manner. As
we know, it is possible to produce an elec-
tric current with a machine so constructed
amdd in which the armature does not rotate
at all. If the armature is turned through.
say 9 degrees, against a spring pressure
suitably applied to the shaft, and then if a
trip or cam allows the electra-magnetic
member to {lv backward a powerful current
will be induced in same. Upon this unique
principle, which is thoroughly reliable, nf
course, there has heen developed this new
form of machine which, moast important of

wWwWw.americanradiohistorv.com

Wonderfully

481

position lizhting scheme. The aze of glar-
ing eclectric bulbs or. indeed. any highly
brilliant source of light, has passed and
illiminating engineers of 1o-day are as
ane, in the linm opinion that the best light
is a ditfused one. providing the proper
illumination can be obtained without un-

Numinated ‘Frisco Exposition tuilding.

duly sacrificing the desired brilliancy and
ilhwmination ethciency. The glare from
nnshielded or direct lighting proves a very
sever strain on the eyes and one of the
greatest American diseases now prevalent.
and one that has threatened the health ot
thousands of people, is thus innocently
caused.

Millions of electric bulbs of various sizes.
types and shapes served to make the ex-
position one of the greatest in the annals
of Nhistoryv, and it may be truthfully said
that it appeared as one great blaze of light
against the overhanging mantle of night: a
sight once seen, never to be forgotten!

all, pernmits of starting the engine from an
absolute standstill. \When the engine is
turned over slowly. even through one revo-
lution. a magneto of this tvpe will produce

Magneto for Engine
Ignition That Rocks Back and
I'orth Instead of Rotating.

Unique Oscillating

just as hot a spark as will ever be produced
when the engine is up to full speed. Thus
the use of batteries is done away with. The
illustration shows one of these oscillating
magnetos mounted on a 2%-HP. tloating
governor kerosene engine. A standard
igniting  trip  with advance and retard
mechanism was used.
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The Transmission of Photographs Telegraphically

INE transmission of pictures tele-

I g ﬂplncall\ has occuplcd the minds of

many engineers and scientists for the
past G0 years, until al present several sys-
tems have been perfected, to a degree, and
placed upon the market as a commercial
product. These machines are at present
used by scveral journals, as the require-
ments for sending photographs from one
place to another requires this service to he
very fasr.

It scems difficult, at first thought, to con-
ceive how a picture can "u:tuallg. be tele-
graphed. Dut a picture, just as a written
message, can be split up into more or less
iminute component parts, thereby mmaking a
complete photograph when these parts are
combined again.

The transmission of photographs over a
wire was promulgated back in 1817, when
Bakewells hegan his research work i this
line, and it is upon his system that the three
most successful modern methods of picture
transmission are based. His apparatus con-
sisted of two synchronously revolving cylm
ders. Upon onc was placed a sheet of tin-
foil with the sketch drawn in ink; on the
receiving drum there was placed a sheet of
paper. prepared cheinically, so that on pass-
ing an electric current through it a stain
was made, due to (lecom[)osmo" of the
chemical by the electric current. [IYig. |
shows the general schematic diagram of the
apparatus, and it works as follows: When
a line in the sketch comes under the stylus
C. at cylinder A, the current flowing
through the circuit will be broken wherever
the cylinder is coated with (shellac) ink:
but at such points of the picture where the
bare tinfoil lies Letween the stvlus C and
the cylinder A the current will readily fAow.
It therefore flows intermittently through the
chemically prepared paper attached to the

rrg. 7
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Figs. £, 2 and 3. Telegraphic Picture. Trans-
mission Apparatus,
drumm B, through the stylus D, and when it
flows it makes a (electro-chemnca]) mark
on the paper. Hence, when the stylus has

By Samuel Cohen

traced over the entire length of the sketch
at A, the latter will be finally reproduced at
B. Such a svstem was very readily carried
out in the laboratory, but it failed in the
commercial field,

[‘urther attempts were made to solve the
problem, hut it was not until Amstutz and

rent which is variable; these variations fol-
lowing each other in very rapid succession.
The receiver then acts according to these
changes,

The receiving apparatus employed is out-
lined in Fig. 3, and it consists of a Nernst
lamp, O, and the lens Q. which sends a

Fig. 7. Prof.
Shelford Didwell came along and discov-
ered the value of using seleniiin, that mys-
terious element capable of changing its elec-
trical resistance when exposed to light. The
former scheme made use of variations in
the strength of electrical current.

The work of these prominent men in this
particular field led Professor Korn to de-
velop a new svstem. and he is to-day the
inventor of the most highly perfected ma-
chine for transmitting photographs over a
wire. Ilis syvstem will be herewith de-
seribed and is schematically shown in Figs.
2 and 3. The transmitting apparatus con-
sists of a Nernst lamp. N, inserted in a slid-
ing tube, P, provided with the lens L, and
in this way a strong beam of light is pro-
jected to that part of the apparatus at the
left. Here there is placed the lens A, which
is mounted in a sliding tube having a small
diaphragm at B. This latter comes close
up to the glass drum C. Around this drum
is wrapped a positive photographic film rep-
resenting the photograph which is to be
transmitted. The light passing through cer-
tain points of the hlm is received by a total
reflection prism. D, and is sent from thence
to the top, where it falls on the surface of
the selenium cell E.

As the cyvlinder is mounted on the rotat-
ing shaft I, which operates in the same way
as a phonograph cylinder, it revolves and at
the same time rises, so that all the points
of the image are brought in succession past
the beam of light at B. Thus, an opaque
point in the film will cut off all the light,
and there will be none reccived on the se-
lenmium cell, while a transparent part gives
the full light on the cell. The selenium thus
receives differing amounts of light, corre-
spondmg to each point in the image. As it
is connected together with a batter\ in the
line, the (hstant receiver will receive a cur-
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Korn and His Apparatus Used in Sending Pictures Over a Wire.

beam of light toward the left. This beam
passes through the apparatus G, which acts
upon a galvanometer shutter.. G receives
tlie incoming current and serv s to cut off
more or less of the beam, according to the
strength of the current at any instant. The
current is received in the upper part (a)
which carries the shutter and, moreover, is
motnted between the poles of a powerful

rec Gov
/

I

, ' Beam of light
fig.5 @

Figs. 4, 5 and 6. Details of Receiving Apparatus.
electromagnet TT. This apparatus is built
similarly to the Einthoven galvanomaeter.
The light beam from the Nernst lamp
passes through the diaphragm of the gal-
vanometer toward the prism R, on through
the screen .H, carrying a diaphragm
and then passing through the lens I, and
small hole J, falling finally upon a photo-
graphic film M. This is wrapped about the
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metal eylinder N, which is rotated at the
same specd as that used in the transmitter
by meaus of a synchronous motor. The
point of light at J thus acts on the hlm as
it revolves, and as the value of the light
corresponds to the white or dark parts of
the transmitted picture all the points of the
latter are reproduced in succession on the
sensitive film; so, finally, we have the whole
of the image reproduced. 1t only remains
to remove the film and develop same,

To have the heam of Hehit at the receiver
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While a scelenivum cell fails to respond
quickly enough to the light, doe te the in-
herent inertia of the cell, this was over-
come by using another cell in connection
with the regular one, and it was also dis-
covered by Dr. Korn, This he called the
compensator, and it is schematically depict-
ed in g, 6.

Il¢re the light which has traversed the
revolving photographic film falls on the se-
leninm cell i, This cell §s placed in one
arnr of a Wheatstone bridge:; a second cell,

‘r;' "
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Fig. 9. Actua) Reproduced

Franch
correspond cxactly to the current values on
the line, the swing of the shutter should be
proportional to the current, so as to give the
proper amount ot cut off to 1he bheam of
light. But the galvanometer cannot be con-
structed to have a swing, which is propor-
tional to the current value, and an apparatus
to correct this is required. This is depicted
in Fig. 4 At A is a screen with a tri-
angular shaped hole, B, which is covered by

‘the shadow of the aluminum shutter C ([Fig.

hstdlatng
byshirg

Fig. 10. Microphonic Translating Device for
Use With *“Relief Negatives.”
5): when there is no current passing

through wires WW,. When the shadow
moves off the hole the amount of light
which is admitted to the lens is varied in a
different way from the ordinary, owing o
the particular shape of the diaphragm, so
that we now have an amount of light which
is about proportional to the current in the
line. This was one of the hardest problems
encountered in the transmission of photo-
graphs by this scheme.

Photograph as Transmitted ®ver a goo Mile
Newspaper.

Telegraph CirCuit to a

S. being placed in the opposite arm. W is
a regulating resistance, and I and Ii' are
two batterics of about 100 volts, B being pro-
vided with a compensating variable resist-
ance, Wi The galvanometer is of the
“string” form, i. e., two fine wires, X and
Y, move laterally in the field of a powerful
clectromagnet, whose pole pieces, M )=, are
tunneled with a small hole. A small piece
of aluminum foil is stuck on to the wire in
the center,.and it is this shutter which just
cuts off the light that would pass irom the
lamp N through the poles, If current passes
through the wires X Y, thev are laterall;
displaced, and the beam of light can then
rcach the second cell S, Now let us see
what happens when a bright part in the
photograph causes light to he cast on the
cell Si. The equilibrium of the bridge is at
once upset. and the current. therefore,
passes throngh X Y'; the shutter is displaced
and light falls a fraction of a second later
on selenium cell S, thereby keeping the
current in the receiver constaut.

In the recciver we use the total reflection
prism R (IFig. 3), which is moved into the
path of the light beam, and it sends the
beam down the vertical column to the dif-
fusing screen ¢, and the compensating cell
F, as portrayed in Fig. 3. This cell is con-
nected to the main cell, as described above,
and the combined current is sent on the
line.

IFFig. 7 and Fig. & illustrate the complete
Norn apparatus, while Fig. 9 represents an
cxact photograph as transmitted over a
wire by the above-mentioned apparatus.

Onc of the most indefatigable workers in
the field of photo-tetegraphy is M. Edouard
Jelin, who has been for some years active-

‘From “The Telegraphic Transmission of ['ho-
tographs,”” by T, Thoerne Baker.
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Iy engaged in working out a system of Mis
own.  [is apparatus has been designac_il
the telestercograph, but as his method of
transmission has quite recently undergone
a radical change it will be better to de-
scribe his first successful models by them-
selves,

The usc¢ of a relief photograph in which
different tones in the image are represented
by different thicknesses of the film, to vary
the amount of resistance in an electric cir-
cuit containing a suitable receiver, has been
refeired to o the beginning of the article
and the idea is a very old one, Dut the
methods employed hy M. Belin, both in the
mechanism for varying the resistance and
in the means of reception, prove very in-
eemous, and he obtained some promising
results i tests over artilicial lines.

The schematic diagram of his sending
apparatus is illustrated in Fig. 10, A pho-
tograph in relicf is obtained by reprinting
from an ordinary ncgative upon what is
lermai] carbon tissue, this being paper coat
ed with gelatine and which is rendered sen-
sitive to light by the addition of sodium
hichromate. When sutliciently exposed, the
paper is developed in hot water, when the
gelatine washes away from the unexposel
parts. but remains insoluble where there has
been much hght exposure; moreover, in the
“half-tones™ the gelatine washes away only
to a ceriain  extent, depending on  the
amount of exposure, i. e. on the density
of the negative. Now let this relief film
be wrapped about a cvlinder, which quite
resembles a phonograph cyvlinder, as seen in
Fig. 10. The transmitter has a special kine
of microphone using the metal box H,
which contains the metal dise F at the back
Upon this is placed a thin carbon disc hay-
ing three holes one-tenth of an inch in di
ameter, and a carbon grain, G, is placed in
cach hole, so as to make microphonic con-
tact with thie outer carbon plate M. The
threc grains are mouunted so as to form an
equilateral triangle and thus give an equal
pressure distribution. Upon the grains is
placed an owter vibrating diaphragm, M, of
carbon, as observed. To transmit the move-
ment from the photographic film to the mi-
crophone there is used a double point,
mounted on a spring hlade. One of them
bears constantly on the film, and the other
against the microphone, so that the latter
reccives the difference in pressure due to

Fix. 8.

Complete Telephotographic

Apparatus of Dr. Korn.

the varyving relief on the film. Connection
is made between the metal part of the disc
I, on onec hand, and the carbon plate. on
the other, so as to give microphonic action
and resulting variations of resistance in the
Ine 1. L.

(Continued on next page.)
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A FLOATING TROLLEYWAY AND
PASSENGER CAR.

Here is a real scagoing car and a fresh

thrill for the visitors to summer re¢sorts

Propener

Grofe —®: |

Recently Patented Floating Railway.

and pleasure parks. The new device is in-
tended mainly for recreation purposes, bt

THE TRANSMISSION OF PHOTO-

GRAPHS TELEGRAPHICALLY,
(Continued frem puge 183.)

\t the rccel\mg end is a similar rotating
cylinder, carryving a sheet of photo"mphlc
paper or a film (I ig. 11). and the currents
are received in a galvanomcter device
which throws a variable spot of light upon
the paper. A Blondel oscillograph fitted
with a swinging mirror in a strong mag-
netic field is nsed in this system. A strong
current thus gives more swing and a weak
current a lesser swing. The heam of light
passes first through a short color screen, C,
graduated from dark 1o light, so that when
1he beam is at zero it occupies the dark end
of the screen. .\ swing of the heam brings
it to the more or less transparent part, and
the resulting beam will thus depend in value
upon the strength of the cnrrent. Fig. 11
shows a diagram of the arranfrement of
each part of the apparatus. .\ is the string

orraonsm
o

___EgQ
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Fig. 11. Details of Receiving Galvanometer.
galvanometer with a mirror, B. attached to
a line wire which is connected to the trans-
mitter, as perceived. A ray of light from
a Nernst lamp, N, is focused upon the mir-
ror, which reflects it toward the receiving
cylinder E, in tbe meantime passing
through the screen C, and condensing lens
D. The revolving cylinder E is kept at the
same speed as 1he transmittimg cylinder, this
being done by means of a synchronous elec
tric motor on each end.

The latest achievement in the tran:zmis-
sion of photograplis is that employing wire-
less telegraphy. The great advantage of
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it could be easily placed in service as a river
ferry for the conveyance of passengers.

The tloating trolleyway which transmits
the power of locomotion consists of a num-
ber of poles, arranged as the purpose for
which the device 15 to he msed may pre-
scribe, anchored to the sea, lake or river
bed. A car body with an electric motor and
passenger-carrying equipment is mounted
upon suitahle tloats, which are pomted at
the forward end so that they will offer very
little resistance to the water.

A special trolley, which always retains its
counection with the overhead wire and arms
at the side, which engage a stout wire
strung midway hetween the poles of the
trolleyway, help kecp the car on the right
path, though scparate steering means are
also provided, The electric power is fur-
nished from any convenient source to the
electric motor of the car, which in turn
drives the propellers at the rear ends of the
floats and sets the car in notion.

\t night the car as well as the entire
trackway is illmminated, electric lignts
placed upon the tops of the Hoating po]es
being the medium through which 1he float-
ing trolleyway is lighted. To facilitate the
stopping of the tloating car when a station
is reached, a Dbrake placed Detween the
loats which when dropped enters deep
water, offers a strong resistance 1o the con-
tinued motion of the car and brings it to a
halt in short order. When the car is in
motion this brake is swung upward and out
of the water.

This scheme will he practical for ferry
purposes only on small inland lakes or
rivers, where there are no large vessels
aml the water al\\a)< calm.

January, 1916

ELECTRIC SEWING WMACHINE
MOTOR STAYS WHERE
YOU PUT IT.

One of the latest household clectrical de-
vices is an improved form of sewing ma-
chine motor readily attachable to any style
of machine and it also requires no screws
or clamps to hold it in place. It is known

The “Dumore” Sewing Machine Motor Remains
Where You Set it Without Clamping.
as the “Dumore” motor and is equipped
with three special spring feet, as perceived
in the illustration. These feet are ftted
with rubber cushions to prevent marring
the surface of the woodwork, and the cen-
(Cnnmnml' on fage 017)

wireless over wire 1e]egraphy 1s quite well
known to-day for its long distance and the
communication with ships at sea, and the
same application can be applied to photo-
telegraphy when a proper system is devel-
oped. For instance, pictures of criminals
could he readily telegraphed to ships fitted
with  proper recciving apparatus, and
sketches or plans could be transmitted he-
tween different corps of an army or he-
tween ships.

Various systems were developed. but the
most practical une is that which 1. Baker,
of LEngland. has perfected, and this is
schematically illustrated in Fig. 12, The
upper one shows the transmitter, while the
lower one is the receiver,

At D is a drum. the same as‘used in the
wire photo-telegrapliic apparatus, a stylus
tracing over a tketch drawn with insulating
ink on a sheet of leadfoil: D and the stvlus
are shunted with a condenser, C, to prevent
sparking. The current from the battery A
is interrupted by the lines of the picture,
the magnetism in M being thus intermit-
tent. The relay at M breaks the contact of
the battery B in circuit with the primarvy P
of an induction coil: § being the secondary,
and thus electrical 05c111at1on< are set up m
the aerial AN and ground GR. A negative
print is placed on the drum D. so that
sparking between the halls B takes place
only when a line in the picture comes in
contact with the stylus. The capacity K
and inductance J in the oscillatory circuit
can be adjusted as required, and for long
distances the aerial and earth would be
connected inductively.

Turning now to the receiving apparatus,
the aerial and ground are connected to the
primary of a loose coupler, LC, the current
being transformed into the secondary. S,
and passed through a sensitive coherer, C.
with a condenser. K. in series. A rather
insensitive relay is inserted in the coherer
and battery circuit, the bhattery consisting
of the two dry cells. The local circuit of
1his relay actuated a second relay through
another battery. and the local circuit of this

www.americanradiohistorv.com

second relay included the receiving cireuit
of the photo-telegraphic apparatus, as be-
comes apparent.

The use of a shunt circuit running
through the receiver was necessary to rein-
der the maiks clear and short.

A local shunt ¢ircuit was also used from
the first relay to actuate the de-coherer,
whicl consisted of a very lightly built elec-
tromagnetic striker which tapped the co-
herer, ‘

Quite wonderful results were obtained

ransmitier |_J An

Fig. 12

Fig. 12. Circuits of Apparatus Used Iin Radio

Transmission of Pictures.
with this apparatus, and photographs were
readily transmitted for short distances. al-
though the received pictures were not very
clear.

The time is near at hand when we will
be able to send our pictures to our friends
in distant cities and ships at sea as easily
and cheaply as in sending word messages.



www.americanradiohistory.com

January, 1916 <

I

THE ELECTRICAL EXPERIMENTER 433

Wireless on the Firing Line

the present Zuropean conflict 1 wire-

less telegraphy, which is very exten-
sively employed for dirceting squads of
soldiers. communicating hetween trenches
and exposing the encmics’ position by
means «f acrial reconoitering,

Various types of instruments” arc being
used and we herewith preseni soine views
of the transmitting sets which are n us¢
for this purpose. Iig. 1 illustrates a typ-
ical synchronized ontlit, comprising an
open core, oil-cooled, transformer A, con-
nected to an alternating current supply,
through a key, as usual. Its secondary is
linked to a specially designed condenser
3; this is cavefully built, as it is some-
times necessary to overload it. The spark
gap C is of the rotary synchronized type,
and is mounted on the end of the gener-
ator shaft. The helix D is of the standard
type, consisting of a spiral of brass strip
held in fiber supports. as perceived. This
outfit hag a capacity of 150 watts, with a
radiation of one ampere in the acrial. The
ground connection is simply made to the
base of the engine. The set has a spark
frequency of 800 per second; complete, it
weighs about 30 pounds. The apparatus
is «lesigned and constructed particularly
for operation on an aeroplane, where the
air draft created by the motion of the
magchine is utilized ' for cooling the various
parts, especially the spark gap.

Another unigue wireless plant designed
especially for use in aeroplanes is depicted
in Fig. 2. This is somewhat different from
the one previously described. as it em-
ploys a stationary gap .\. instead of a
rotary one. The gap cooling funnel B is
used for concentrating the forced air pro-
duced by the motion of the acroplane.
The high tension condenser tubes C are
placed behind the frame. as perceived.

ONE of the most important clements in

These are of a similar type to those used

in the previously described set.  The helix
1) is of standard type; note the method
of changing the wave length on same by
means of a switch. It cmploys a novel
scheme, on the rotating arm E, which does
not scrape the metallic band when the arm

the siwme design as that just described.
The statienary air cooled spark gap is
shown at A\, while the key K is loc¢ated on
the opcerating table. The aerial is some-
times made to comprise the guys of the
flying machine, providing they are in-

French Aeroplane Radio Eguipment.

Note Aerial Weight at Left, Which, Attached to a Flexiblke

Wire, Enables Antenna to Be Unreeled to Any Length Quickly.

is revolved. A hot wire ammeter I is
employed for indicating the current in the
antenna circuit.

A very interesting illustration is shown
in Fig. 3. This is an actual photograph
of an acroplane of the biplane type, fitted
out with a wireless transmitting outfit of

TWO NEW WIRELESS DETECTORS.

An enterprising wireless concern of New
York City has recently developed an im-
proved mineral wireless detector which
undoubtedly will find great favor with both

-,
Fig. 1. [Improved Dust=Preof Detector Fitted
With Gas Inlet for Experimental Waork.

amateur and commercial radio operators.
This detector is of very sturdy construction
and rests on a marble base (see Tig. 1).
Two hard rubher uprights support a glass
cylinder, which incloses the working parts

of the detector proper and thus prevents
dust settling on them, besides keeping out
dampness, etc. The hard rubber knob A,
at the left, has a rotary movement and
carries the “cat-whisker” wire, which rests
against the mineral mounted in a cup and
carried on the stem connecied to the knobs
B and C. at the right. The knoh B permits
of rotating the shaft on which the mineral
cup is fastened in an ecceutric maunner, so
that any portion of the mineral Decomes
accessible to the contact wire or “cat-
whisker” By means of the smaller knob
C, and by turning it. the cup may be ap-
proached to or receded from the “cat-
whisker” wire; a strong spring placed un-
der the mineral cup tends to push it for-
ward normally. A distinct novehy in this
detector is the tube D, which connects avith
an inner passageway opening into the glass
chamber. This tube is for the purpose of
introducing any gases or compressed air,
etc.. into the detector chamber. so their
cffect on the operating characteristics may
be noted and experimented with. Ordi-
narily, if no gas is to be used in the de-
tector, the tube may he closed with a caj.
It has heen found that, for instance, il-
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sulated from the engine proper, as the lat-
ter is employed for the ground. If these
guys are grounded, then a long wire is
lowered from the aeroplane, which is
wound up and let out from an automatic
winding drum, easilv controlled by the
aerial radio operator.
luminating gas increases the sensitiveness
to a remarkable degree. A novel way in
treating the galena renders this dectector
practically numune from all light shocks.
Another detcctor of the mineral type and

Fig. 2. The Leazite Detector Utilizes a Syn=
thetic Mineral and 1s Also Dust-Proof.

of commercial patiern is shown in Fig. 2.

This detector resembles a cartridge fuse

and may be snapped in and out of place in
(Continuwed on page 51i.)
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A DIRECT READING WAVE
METER FOR RADIO MEAS-
UREMENTS.

In the accompanying illustration is de-
picted the first eommercial type produced
of a direct reading wave meter as de-
veloped and perfected by Dr. Georg Seibt,
of Derlin-Schoenberg, Germany. This in-

.

FE

A Dircct Reading Wave Meter That Resembles
Ordinary Voltmeter.

strument is connected in the ground wire
of the wireless transmitting system and as
near 10 the earth connection proper as pos-
sible. It is inserted in the circuit by shunt-
ing the meter itself across an adjustable
inductance composed of a few turns of
copper ribbon. which mductance 15 hooked
up in series with the ground wire, as dia-
vram shows.

This particnlar instrument lhas two cali-
brated seales. the first seale reading from
S0 to 1500 meters wave length, the second
scale from L5 to 3,000 meters wave
length. It is quite delicate in coustruction,
but, however, is more ruzged than would
scem at hrst possiole.  This was demon-
strated in a test of same which was con-
ducted on an aeroplane wireless set. where
very severe vibralions were enconntered.

This meter is very peculiar in action as
rompared with most other direct reading
electrical instruments. in that its need]e
does not have any definite zero point. and
it may come to rest at any point along the
scile, depending upon the wave measured

Jeibt woveniefer

®

How

=4

WM Indlctonce

the New Wave Meter Is Connected to a
Radio Transmitting System.

when last used, When the meter is con-
nected in cirenit the needle of same very
quickly takes up the proper posmon, in-
dicating directly the wave length in meters
of the circuit to which it is attached. One
feature about this instrument is that the
scale divisions are equal ard thus easily
read.
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It has been tested by Dr. Austin, of the
United States Bureau of Standards, and
found to have an aceuracy of approximate-
ly 1 per cent. Readings are preferably
taken with this instrument when it is placed
m a horizontal position.

No iron enters into the eonstruction of
the wave meter, and mction is produeed in
its mechanism by means of two hemispher-
ical coils. oppositely (disposed on cithier side
2f a very light aluminum member, which is
mounted very dclieately on a pivot and an
indicating needle is attaelied to this mov-
able member.

A switch mounted on the side of the
wave mcter permits of changing the in-
ternal connections, so that either scale may
e used. Direetly above the scales may be
ubserved an indieating glow lamp, which is
ased for the following purposes: Theo-
retically the indications of the wave meter
arc independeni of the current flowing. but
in actual practise it is necessary to lkeep
tne current Letween eertain maxinuum and
minimum  limits for best results. 1Vhen
very small eurrents are passed through the
instrument there can be no certaintv that
the friction of the pivots exerts no effect on
the reading, or that a slight unbalancing of
the armature will not render negligible the
elfect an( also that the slow motion of the
pointer or needle under the action of small
currents makes the reading uncertain. To
readily ascertain that the eurrent tlowing
throuh the meter has the correct value the
small indicating (tungsten) lammp above the
scale is noted. This ]amp i1s so chosen that
the slightest darlk red glow indicates the
minimunt allowable current, while a bright
white light in the bulb denotes the maxi-
nmm permissible current which shounld be
passcd through the wave meter. It does
not matter whether any particular degree of
brightness is obtained, but inn order to have
tlze small g]ow lamp last the longest pos-
sible time it is desirable to work nearer the
lower current limit. Ior those interested
in the details of the actual construetion and
peculiar operating features of this very in-
genious device it would be well to refer to
Vol. 1, Part 3, of the Proceedings of the
Institute of Radio Engineers.

MARCONI RADIO SCHOOL IS
OPENED.

Telling of the wonders accomplished by
wireless telegraphy of late. Instructors
Warren C. Graham and T. George Deiler
iecently opened the new school for
the training of commercial radio operators,
recently recommended to be plaeed in New
Orleans, in the Young Men’s Christian \s-
soeiation huilding in St. Charles street, hy
the Marconi Wircless Telegraph Co. of
America.

The opening of the new institution was
well attended and a large number of pupils
were enrolled. The successiul operation of
the schuol is now assured, and it will be
permanently established in New Orleans.

The novel institution, which is the only
one of its kind in the South, has been thor-
oughly fitted out with \Iarc0|1i apparatus
valved at $1.800, similar in tyvpe to the sets
used on ocean liners, and will not only in-
struct students in the operation but also in
the maintenance of commercial wireless ap-
paratuns.

A DEVICE THAT MEASURES
PRESSURE ON DETECTOR
CRYSTALS.

A novel and apparently quite useful wire-
less device, known as a Detectometer. has
been perfected and patented by Arthur G.
Carlson. of North Easton, Mass. Mr. Carl-
son is a rather yonthful inventor and he
has apparently developed in this instrument
a more or less useful device for the meas-
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urement of the pressure excrted on wire-
less detector minerals. The photograph and
sectional drawing herewith will help to
bring out the general appecarance and work-
ing arrangement of this apparatus,
Referring to the sectional sketch, there is

observed a standard form of mineral de-"
tector having a lower cup D, comaining the
mineral proper. On the mineral there
presses downward an electrode b*, carried

This Instrument Measures Pressure of “*Cat=
Whisker” Contact in Mineral Detectors.

by the metal bridge B. As increased pres-
sure is exerted on the mineral by threading
downward the electrode B', the lower end
of the cup shaft, d, presses down on spring
I'. This spring is connected through f°
with a small balance wheel G, supported in
the Dbracket G As will be evident, in-
crecased pressure downward at D thus
causes the pivoted wheel G to rotate, and
in consequence the attached needle, G, will
indicate on the calibrated scale at the upper
part of the instrument.

The inventor of this device claims that it
will be of superior value, as proven by ac-
tual tests, when, for instance, a radio oper-
ator may wish to readjust the detector with
a eertain nineral and under certain eendi-
tions. DPresumably such is the ease, and the
patentce mentions also that it often happens
that 15 to 20 minutcs or more are wasted in
trying to adjust otherwise the mineral in
the detector to its maximumn sensitivity;
whereas, with this calibrated electrode pres-

£
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Sectional View of Detector Pressure Gauge.

sure indicator, it is the work of but a min-
ute or so to mstantly readjust the detector
to its most favorable condition.
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AN ULTRA-SENSITIVE WIRELESS
RECEIVER

The accompanying scctional drawing Fig,

1 illustrates the mechanism of a telephone

receiver which is designed especially for

increased sensitiveness. | his receiver is

Fig. 2. Appearance of New Amplifying Wireless
'Phones. <

of the watch case form and is adapted par-
ticularly to service in wireless telegraphy.
Other forms of the receiver embodying the
same general principle are usefu! in cases
of partial deafness, for noisy places and in
long-distance telephony.

The diaphragm 12 (sce diagram) is not
acted upon directly Dy a varying magnetic
force as in other receivers. but it is made
of mica and receives its impulses from a
thin iron armature 9, to which it is con-
nected by the link 1d4. This armature
szsses through an opening 4n a spool 8
{upon which is wound the single energiz-
mng coil of magnet wire) and is poised at
the middle upon a pair of pivots, or prefer-
ably a fine wire loop, which is attached to
the center of the spool. A spring 16 is
arranged to press upon one end of the
armature 9 in such a way as to produce a
slight tension upon the lnk 14 and dia-
pliragm 12, and at the same time hold the
armature in proper position.

Fig. 1. Diagrammatic Sketch of Amplifying

Receivers.

The spoo! is nearly surrounded by two
U-shaped pole-pieces 3 and 4. A permanent
steel magnet 5 surrounds these parts, and
its poles, being made narrow, overlap and
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are sccured to the pole-picces by screws
G, 6. This holds the pole-pieces and spool
together, and the cup-shaped member 2,
vhiteh 18 secured to the pole-picee 2, forms
a support for all these parts. This cup-
shaped member, together with the dia-
phragm 12, is clamped between the shell 1
and ear-piece 13,

It will he seen that the flux from the
permanent steel magnet 5 has a double path
between the pole-pieces 3 and - across the
armature &, When there is no current in
the spool of magnet wire the armature re-
mains balanced. \When a current traverses
this coil the armature becomes polarized;
and readily 1t can be scen that the magnetic
action of all four ends of the pele-pieces
will co-operate to produce a deflection of
the armature 9 upon its fulcrum 7 in a di-
rection depending upon the polarity of the
energizing current.  An  alternating  or
varying current will produce oscillations of
the armature, and this motion is transmit-
ted to the diaphragm.

The following are featurcs of advantage
i the mmstrument. 1t has a long permanent
magnet, being mmore than a complete circle,
since the ends overlap. The magnetic cir-

cuit has comparatively little reluctance,
having a double path between the pole-
picces. The air spaces are thin and the

flux from the permanent magnet cdoes not
have to pass lengthwise through the arma-
ture.

These features of the magnetic circuit
favor a strong flux and permanency of
magnetization,

In the electro-magnet the thin armature
is the main part which is affected by the
energizing current; therefore the loss of
power by hystercsis and eddy currents is
reduced to a minimum. The winding is
concentrated in a single spool and its effect
upon the armature is utilized at both ends
and on both sides at each end. In this way
the force due to the polarization is 1in-
creased to a maximum,

The diaphragm, being of thin mica. is
very light and sensitive to the impulses
from the armature. The diaphragm, arma-
ture, link and spring, together, weigh only
a fraction of that occasioned by using a
common iron diaphragm.

For wireless service these receivers are
provided with a new form of head-band,
which is very simple and somewhat auto-
matic in adjustment. Fig. 2 shows the
appearance of a head-set consisting of re-
ceivers. head-hand and cord.

In this set two leather-covered, spring
steel wires carry sleeves at their extrem-
ities. These sleeves hold heavy German
Silver wires, which are split at one end and
formed into arms which partly encircle the
receivers. D’ivots in the extremities of
these arms eugage with sockets in the re-
ceiver shells,

These wires can turn in the sleeves and
the receivers can turn on the pivots. The
wires can also slide in the sleeves to adjust
the length; but when the set is upon the
operator's head the hinding effect of the
wire in the sleeve prevents slipping. With
these adjustments made, the set is simply
placed upon the head in proper position,
and it will stay there. There are uo
screws or fastenings to tighten.

NEW CABINET STYLE RADIO RE-
CEPTOR.

The sponsors of the well-known Crys-
taloi detector have recently developed and
commercialized a high-grade wireless re-
ceiving cabinet set which our illustration
herewith shows. This set includes switch
style tuning inductances and the outfit may
bhe tuned to quite long wave lengths up to
3800 meters. Special switching arrange-
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ments have heen developed in this outht
which conduce to very rapid tuning, gmd
the central dial switch has its contact points
so arranged that with very little movement
same is casily made to throw in cither the
short or long wave inductance scctions
which are, of course, inductively related
and controllable by means of the two end
chal switches.

The Crystaloi detector is secn mounted
on the set. as well as the sliding plate.
variable condenser, and this is perceived
mounted at the center of the cabinet shelf.
This condenser was desceribed in the Sep-
tember, 1915, issue of the Electrical Ex-
perimenter and varies its inherent capacity
by sliding more or less plates along two
brass bars. hali the length of which are
specially insulated. By varying the dis-
tances between the plates by means of spac-
ing washers it can thus, if necessary, b
made up to cover a pretty line range of ad-
justahihity, although, apparently, on lirst
sight it would not give the fine range of
adjustability procurable with the standard
rotary variable style coudenser.

This set tunes very sharply and zlso very
quickly. all things considered, and the de-
tector is indeed very rugged and perma-
nent i its adjustment, a feature not to he

Newly:=Developed Radio=Receiving Set Equipped
With Crystaloi Detector,

found in ordinary radio receiving sets, This
outfit comes complete and is furnished in
a polished mahogany cabinet. while the
shelf on which the switches and various
parts of the apparatus are mounted is made
of Bakelite. Even a dust brush is sup-
plied with this set, as perceived. so thal
the apparatus may bhe kept scrupulously
clean! This applies particularly to the
space hetween the closely arranged switch
points, where dust is likely to collect and
the high frequency currents flowing
through these parts may thereby be short-
circuited, whiclt will naturally lower the
electrical effictency of any apparatus of this

type.

THE WIRELESS 'PHONE WILL
GET YOU.

Many a man in the spring of the weather
and of youth has stood on his doorstep and
longed to he able to shout his thoughts to
all thre world. Many have felt this, but few
lave ever thought they could do it. Wire-
less telephony has made such a scheme
within the range of the possihilities. [f
your wife is cross. or your enemy is hot on
your trail. or the partner wants to tell you
that note falls due to-morrow, don’t think
vou can go to San Francisco or China and
get away from her or them. Gadzooks:
You can’t--the wireless 'phone will get you.
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Regenerating Audion Circuits for Wireless Receiving

ratus described in this article were

invented by Edwin H. Armstrong
of Columbia University, and are to be used
experimentally only.

While the coils described herein may be
constructed by experimenters. they are not
permitted to sell them to others for the
purposes described, as ihe invention is pat-
ented.*

THE arrangement of circuits and appa-

By Frank J. Collins

across the loose coupler or loading coil, or
both, for sharp tuning, a variometer is
preferable. A loading coil will also he re-
quired m order to tune to the long wave
lengths.

The Grid and Wing Coils, L. and 1.}, Fig.
1, are identical in every respect. They con-
sist of cardboard tubes, 30 inches long and
4% inches in diameter, wound full with No.
32 8. S C. wire. About fifteen equally
spaced taps should be taken

- Leak

7

from each coil and brought out
to switch points.

The switch on the Grid Coil
should he connecied to the last
tap of same in order that the
unused turns may he shori-cir-
cuited or the entire coil cut out
of circuit.

The switch on the Wing Coil
shiould be connected likewise,
viz., 1o last tap of the Wing
Coil. Care should he taken in
connecting these coils up to the
otlier apparatus io sce that the
switch on the Grid Coil is con-
nected to one side of the second-

S|

.|||

ary of the loose coupler and
that the switch on the wing coil

is connected to the positive side
@] of the high voliage (40-50 vis.)

Diagram 1, for Regenerative Asudion

The purpose of this discourse is to de-
scribe 11 plain and simple language the
operation of this scheme, so that amateurs
may construct and use same. While this
arrangement may scem quite complicated in
comparison with the ordinary audion cir-
cuits in comumon use, still, with a little prac-
tice all difficulties may be overcome.

These circuits are adapted to the recep-
tion of both dampecd and undamped waves,
and arc particularly suited to the latter.

\When properly adjusted, this arrange-
ment has an amplifying figure of from 10 to
500 tiines or more, <lepend|n“ on the ampli-
tude (strength) of the incoming signal. In
contrast to the ordinary au(hon amphi’ymg
circuits, only one audion is reguired. thus
eliminating two or more audion bulbs,
extra rheostats, hatteries, etc.

As most of the high-power transatlantic
and transpacific stations use wave lengths
of from 5,000 to 10,000 meters, dimensions
are given to cover these wave lengths only.

With an aerial 500 feet long. one wire
elevated at least 1% feet above the ground,
no difficulty will be experienced in reading
stations 2,000 to 1,000 miles distant, dav or
night.  Aerials 11} feet and up in length
may bhe employed with good results, but for
reliable communication a length of 700 fect
or more should be used whenever possible
on account of the long wave lengths em-
ployed.

The dimensions and description of the
apparatus to cover the range of wave
lengths mentioned arc as follows:

Loose coupler primary tube 4 inclies in

diameter, 5 inches in length, wound full
with No. 32 S S, C. wire, bringing both

ends of the winding to hinding posts. No
sliders or switches are necessary, as the full
winding is always required.

The secondary tube is 34 inches in di-
ameter and 6 inches in length, wound with
No. 22 8. S. C. wire; no taps are required
in this case either, as the full winding is
always in use.

As a great many of the high-powered sta-
tions use the ‘“‘arc svstem” requiring verv
sharp tuning, a variometer is necessary.
\’\’lule a variable condenser may be shunted

Patenterl Oct. 6, 1914, by Edwin H. Armstrong.

Detector Circoits,

batterv

3y short-circuiting the unused
turns of the cowlsmthw fashion,
it prevents the operators hands irom inter-
fering with the tuning to a large extent.
These coils are very sensitive and should
e placed at least two feet from cach other.
or at right angles, in order to reduce the
mutnal inductance hetween then.

The wing condenser, C 3, Fig. 1, is
used for the purpose of tuning in longer
waves than the inductance of the coil itself
affords It is also used for the purpose of
“cutting in” between the taps of the wing
cox]f and has a maximuwm capacity of 0001
m.

The tuning condenser, C, is for the pur-
pose of tuning the grid coil and the sec-
ondary of the loose-coupler to the incom-
ing 51gnal it is very essential. It has a
maximum capacity of 000! m. f. In most
cascs a maximum strength of signals will
he obtained with large values of inductance
and small values of capacity, for a given
wave length.

Simce the internal resistance of the high
voltage telephone batterv constitutes a path
of comparatlvelv high impedance to the
lngh frequencv oscillations (incoming sig-
nals) it is advisable to use condenser C 4
(Fig. 1), connected directly across the bat-
tery as shown, in order to reduce this im-
pedance. This condenser is not really nec-
essary. It has a capacity of about 25 m. f
and may he adjustable in steps.

Care should De taken in constructing this
condenser, for should it “break down” it
would result in the complete loss of the
high voltage battery hy short-circriting the
same.  Paraffin paper and tinfoil may he
used n its construction.

Condenser C'. Fig. !, is very important
and is placed hetween the grid coil and the
grid of the audion, and it is used for the
purpose of holding the charge which accu-
mulates on the grid due to the incoming
signals. Its capacity is very small, seldom
exceeding .00N2 1, This condenser is
preferably shunted by a graphite resistance
(leak).

This leak may be constructed by clamping
a piece of cardboard 1% inches long and %
inch wide, between two hinding posts, the
whole arrangement to he connected across
the condenser C'. Then while “listening
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n” draw a few lines with a lead pencil
from one binding post to the other on the
cardboard. (Tl]ese lines of graphite con-
stitute a high resistance.)

This process should be kept up until the
incoming signals reach a maximum of
strength, as the effect of this resistance is
to materially increase the strength and
clearness of ilie signals. By decreasing this
resistance ‘(in ohms) static disturbances
are decreased to a large extent, but at the
expense of the incoming signal strengtl.

This resistance should be connected up
after all the apparatus is -hooked up and
working, as the right amount can only be
ascertained while signals are heing received.

Condenser C 5, Fig. 1, is connected di-

rectly across the tclephones and is very
essential. It inaintains the stability of the
audion when rec.iving long waves and pre-
vents the audion from generating high
frequency oscillations. By keeping suffi-
cient capacity across the iclephones at all
times this generating feature may be elimi-
nated. The capacity of this condenser is
001 m. {. (maximum). The generating
fe'nure of the audion may be recognized by
the signals losing (hstmctness, and a hissing
or rumbling noise is noticeable in the tele-
phones.

By grounding the grid circuit, as indicated
in Iig. 1. the generating functlon may be
elnmmated to a certain extent.

The amount of voltage required in the
telephone circuit will depend to a large ex-
tent on the degree of vacuum present in the
audion hulh. Since all audion bulhs vary in
their characteristics, the adjustment of ap-
paratus obtained with a given audion bulb,
when receiving signals from a certain
station, will change wlien another bulb is
suhsntute(l T ' change of adjustment be-
ing principally in the grid condenser C! and
inductance coil L} Iiig. 1, It has been
found best to have the ratio of transforma-
tion 2 to 1 in the transformer T, when its
primary inductance value is equal to that of
the telephones. (Or a telephone induction
coil may be used.)

\While the ordinary audion bulb-is ad-

A
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Q)

for Simplified Armstrong Audion
Circuits.

Diagram 2,

mirably suited for the reception of un-
damped waves, the double wing and grid
audion hulb will give hetter results, as it is
more stable and shows less tendency to
“paralyze.”

Another feature of this arrangement is
the fact that the filament of the audion bulb
may be adjusted to a cowparatively low
temperature, thereby prolonging the life of
the bulb.

(Continued on page 517.)
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REGARDING SWITCH POINTS AND
TIKKERS.

In making switch contact points a com-
mon_ practisc 1s to use upholstery tacks as
in Fig. 1, but frequently the shank is not
long encugh to pass through the mount-
ing, In that case ordinary paper fasten-
ers, Fig. 2, arc used as sketched ar Fig. i,

They may be oltained in many sizes
and lengths, and are almost as cheap as
the upholstery tacks.

They are excellent to use where jt is
necessary for the points to be set closcly,
in which case the manufactured switch
contacts cannot be used because of the nut
on the back.

Many amateurs within  range of
“Poulsen Arc” sets are making use
various forms of “tikkers.”

Some of them use telegraph relays con-

the
of

foslener; JW/Z(ﬁ- arrm

fig 2 fig!

@

Usinyg Paper Fasteners as Switch Points.

Fig 3

nected on 110 volts alternating current, as
i Fig. 1. This does not give good results
for the reason that the interruptions are
too slow. Much better results are obtained
by following the circuit shown i Fig. 2.
This simply makes use of the “back stop”
as a contact, and when connected as shown
the arrangement gives twice the number
of interruptions as bhefore. consequently
better results. It must be remembered that
neither  arrangement  approaches  the
“wheel” or “tube” tikker in efficiency, and
the relay should only be used when the

U £rg / 70 V'
[ 4
= |
== ) ©

movt

Y

®
fig 2

®

Twe Methods of Utilizing Telegraph Relays as
“Tikkers.”

other forms are impossible of altainment

or impracticable. Contributed by 3
FREDERICK J. SCHLINK.

QUICK-THRQW AERIAL SWITCH.

An aerial switeh is an awkward thing
on a radio table. It is always lard to
place cffectively. Here is a new way.

The ordinary double throw switch is
used. Take it apart and mount in an en-
closed frame, as shown in drawing. This
frame is fastened to the under side of the
table and the switch handle, by means of
an cxrension, projects through a crevice
in the table top. The slot is covercd with
2 brass slide way, to give a neat appear-
ance.

This method of mounting the “aerial

THE ELECTRICAL EXPERIMENTER

switeh™ ensures increased speed amd com-
fort in operation. It alse has the nuch

]l

desired nifty “commercial™ appearance.
Coniributed Iy EARL M. S\WWANSQN.

A SIMPLE EAR CUSHICN FOR
'PHONES,

Many amateurs and even professional
wireless operators often become very ull-
comfortable after listening for a long time
on account of having the head reccivers
pressed against their cars.  Many of them
have purchased pnewmmatic car cushions to
overcome this, but a cheaper way is always
patronized.  \ny person can  construct
these by taking a piece of rubber sponge
about 2'u inches in diameter and about a
half inch  thick, allowing an inch on
either side to fasten to the head-hand clamp
that holds the receiver; then punch or cut
a hole about a hali inch in diameter to al-
lew the sound to reach the ear. It is now
complete. and will also serve as an ‘“ear
muft” for the cold weather as well as a
cuzhion. A piece of sponge mav he haught
for a dime in a drug store or novelty shop.
Contributed by TRWIN DERSCIH.

FILING GLASS WINDOWS
FOR LEAD-INS,
In building my wireless station | had
some trouble with the lead-in. 1 did not
want to disfigure the window frame, so
I decided to cut off a large coruer of the
window pane itself. Then | filed a notch
in cach plece large enough to reccive my
lead-in wire without touching the sides
of the hole. I used a threaded copper rod
for the lead-in, .\ rubber washer with a
nul was placed on cach side to keep out
the air. The best way 1o file glass, with-
out danger of breaking it if you are care-
ful, 15 10 hold it completely under water

|
i

LRt b

Nifty Form of Aecrial Switch.

Place 1o
ﬁ/‘}. g_/aJE’
p V4 4

=" /

Hindow Pane
ya v

Way to Cut Window Glass for Lead=lo.

while filing the notches. I found this lead-
m suitable for a | kw. set. Coutributed
by WALTER FRANSEEN.
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PORCELAIN KNOBS AS STRAIN
INSULATORS.

A simple method of using  percelamn
krobs as strain msulitors 1s shown in the
sketeh hercewith. A nail or picce of steel
wire 1s arranged as perceived, so that it
cainot be pulled through the center hole
and a loop is lormed ol one end of the
knoh mto which a guy wire or Antenna
wire is secured.  The second support from
the misulator is made of a picce of wire
clamped around the groove of same, as
shown,

A mimber of these knobs mayv thus be
placed in scries, of course, in the wsual
way, to increasc the resistance of the ar-
ringement and to provide in this way, in-

creased insulation value.  Contributed by
I'. W SULLIVAN.
i A RN

et tot||

i (Y

!

Easily Made from Porcelain

Knob.

Strain  Insulator

AN AUDION TRANSFORMER.

An \udion transformer has recently heen
put on the market by a well-known clec-
trical concern. which is herewith shown,
It consists of a primary coil wound over
a soft iron wire core about 9 inches long
ad having 6000 ,ohims resistance. Over
this winding a secondary is made with fine
wire (about 3G B. & S) having a resist-
ance of 000 ohms. This is then connected

4 c ranst
4 S
p S S
N
ko]
‘@at
_T"G f\J
® @
P
0 50/ 3
!w![! 5
@

Audion Transformer Hook-Up.

as outlined in diagram. The primary coil
is connected 1o the first detector. which
can be cither of the crystal rectifving or
Audion type, while the secondary is con-
nected to an Audion detector in connection
with a loud-speaking telephone for amplify-
mg the incoming radio signals.

BRASS POLISH.

This formula consists of the follow-
ing: 16 Ib. Crude Oleic Acid, 5 b, Kicsel-
guhr, 4 W Tasteless Vineral Gil, 11, oz,
Lemon O, Mix the powders into a paste
and gradually thin with the mixed fuids,
being careful to prevent formation of
lumps.  Apply with a rag or waste, and
when practically dry ruly with another rag
or waste.
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A NOVEL DETECTOR STAND.

The illustration shows a type of galena
detector which is capable of extremely
minute znd delicate adjustments,

The base X should e about 4x3x%
inches. Locatc a point on the hase about
1 mch from one end and 1% inches from
the side and fasten a large double binding
post A to the base at that point. Next

Worm and Gear Adjustment for Detector.

ohtain a piece of hrass red B, about 2 mches
long, which should i; snugly the lower haole
in A, On one end of 1} fasten a Lrass gear
C. Drill a hole threugh the other end of
B to take H, a lLirass rod about 3 inches
long and a tritfle smaller than . Ncar
the projecting end of I solder a small
spring ), imade of No. 20 Lrass wire, to
make the contact with the galena crystal
held in the cup K.

Cut a strip of Js-inch brass % inch wide
into two pieces s and 7S inch long, re-
spectively.  Dirill two small holes near one
end of cach of these pieces to fasten them
to the base.  Near the other end of the
longer pieee Jdrill a Y%-inch hole, and near
the end of the sharier one solder a small
tack with just a little of the point lefr,
Bend these brass pieces so as 1o hold the
worm 1Y in mesh with C, and also to give
1) a slight npward angle sofficient for the
s pewriter knoby P o elear the base,

Malke a slight indentation in the exact
center of one end of D to turn on the
tack soldered to 7. This may he done with
a center punch.  Solder a W-inch rod E to
D). This rod passes through the hole in G,
Lolding 1D hrmly hetween I¥ and G.

To assemble the whole suapend the worm
D between G oand IF and secure them to the
hase with small round-headed screws. Care
should be tiken that D turns easily and
does not bind.  Pass the rod 13 through
the Tower hiole in A, A fter placing the gear
C in mesh with D tighten the set screw
that clamps 1t to B se that C will turn,
hut will not move out of mesh with I
Wedge or solder the rod H in the haole in
13, Secure the typewriter knoh P to I and
mount the hinding posts N—N on the hase
and the detector 15 complete except for the

crystal J.
Contributed by K. ROBERTS,

DUSTPROOF COVER FOR DE-
TECTOR.
I procured the metal ease of a discarded
alarm clock with the glass in it. Next [

//arm clock cose

Alarm  Clock Case Forms
Cover.

Efficlent Detector

unscrewed the legs and the post which
holds the bell. then | assembled it as shown
in the accompanying sketch. The whole ar-
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rangenmcnt presents a very neat appearance;
and the detector is always in view.
Contributed by
J. WALLACE PECKH AL

A WIRELESS RECEIVING
BOARD.

Many radio experimenters, \\'hen con-
ducting tests. employ an extra receiving set,
and during the operation usually cause the
regular set to become deranged, thereby
necessitating the rearrangement and putting

“TEST”

together of the set every evening. How-
ever, by mounting the “test” Dhoard de-

scribed helow at some spot where it will
remain unmolested and using flexible teads,
the main apparatus will ne left intact, while
it will be possible to use hoth receiving sets
at the same time on dilierent wave lengths,
if desired.

Two good points about this arrangement
are that. instead of using hinding posts,
fong leads in the form of stranded wire
are brought out from the hoard through
small holes.  The leads to the aerial and
growd have clips on their ends, which
connect to the aerial switch blades.

The diagram is explained as follows:
Switch No. | turns on test set; switch 2
cuts i1 or out a leading coil connected to
leads A A\, while switch 3 gives the choice
of two (lctectorr. comnected to £ E' and
I© I, JFor connecling receiver tips, spring
binding posts should be used at D D', A

B lodcont Ny

®

Handy  Fest Board for Radio Recelving
Station,

sccg\prlur_\' loading coil may be connected

at .\,

Contriluted by V. R. COTTRELL.
A COMPRESSED AIR SPARK GAP.

The average experimenter is not very
familiar with the qualities posscssed by the
compressed air spark gap. due to the reason
that it is seldom used. | present herewith
the method of constructing a gap which
radiates a sharp, pure wave. very stmilar to
the well-known quenched tvpe. If con-
structed right it will give as much satisfac-

tion as a quenched gap and is, besides,
much cheaper to build.
Obtain  a heavy metal can about Gx3

inches. and two spark plug porcelains: in
my case these were 2xY, inch.  Through
the top of the can (Fiz. 1) Lhore two holes
which have a diameter large enough to
admit the insulators 1. Cut out of hard
rubber the base E, which wmeasures 6xl
inch. Tore five hLoles, each hole being 1
inch from the other and large enough to
admit an 8/32 machine screw. Cut out of
L4 -inch brass rod (five) or six standards A,
cach 1% inches high. Drill a #:-inch hole
for ¥, inch up into the standard. At the
top of the standard also drill a z%-inch hole
at right augles to the length of it and which
extends through same. This drilling hav-
ing been done on the other four. they are
screwed into place on the base so as to
have the top holes int a line. Ten zinc discs
G, 1 inch in diameter by 1 inch thick are
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turned out and are welded or soldered to
the threaded rods J, as per illustration, so
as to face each other. The discs G should
be 1/64 inch ‘apart. The rods ] should be,
when adjusted, soldered to the standards B,
The gap thus being completed, should now
be mounted on two blocks H, which mecasure

Cables 1o 1rans.

This Spark Gap Utilizes Compressed Air, with
a Gain in Efficiency.

1x%; inch high by % inch thick. Take care
not to have any metal part of the gap touch
the can. The posts H may be glued onto
the can so as to hold them in place. A No.
& copper wire should be run through both
insulators I, long enough to run to the
transformer and reach the standards B
and Bs  This being done. the space left in
the insulator should liec eemented up. In
some convenient place on the can hore a
hole large enough to admit the air valve C,
which may be of the Dbicycle tire variety.
Solder the valve to the can and cement a
I-foot length of the right size rubber
hose to the valve,

The most lmport’mt thing is to remforce
the can by recementing and resoldering all
metal joints (solder tl1e cover on very
firmly). Be sure to cemeut up joints where
holes have heen drilled. The whole gap is
next immerscd in hot sealing wax so as to
completely cover can, the thicker the cement
and wax film is the better, taking care not
to get the air hose leading from the valve
C clogged. TFor cooling purposes immerse
aap in oil. Dy referring to the drawing all
omitted details may he found.

Operation: \ttach tire pump to valve
hose and pump in at least 10 pounds of air.
The pressure may be obtained by a tire
gauge. Do not have more than 50 pounds
pressure or the experiment will likely prove

decidedly disastrous.
Contributed by H. SMELTZER.

A “SAFETY-PIN” DETECTOR.
Here is a sketch of how to make an efi-

cient and substantial cetector from a
safety-pin.  The drawing speaks for itself.
(Safc!y first!! Ed) "1 and 1 are the

binding posts; 2 is the safety pin cut and

bent as shown: 3 is the screw to fasten it
to the hase, and from there runs a wire 10
one hinding post.

TR

At 4 1s a piece of brass

A “Safety-Pin” Detector.

perforated to make a rough base, so that
the mineral 5 will not slip.

Contributed by
L.OUIS H, RUEHL.
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o AME

T is with the greatest pleasure that we

I report the exceedingly large response

from prospective members  to  the
Rapio LEAGUE oF AMERICA,

When the December issue frst appeared
we had an idea that the muovement surely
would be endorsed by a great many wire-
less amateurs, but we did not expect the
extraordinary support which has been ex-
perienced up to this writing. Every mail
brings dozens of applications, and there
seems to Le no let-up whatsoever: quite
the contrary, the replies scem to ilcrease
daily. Present indications are that before
the ‘month is over the Leivcve will have
consicderably over 5000 menthers.

This response of patriotic  wireless
amateurs is certainly more than gratifying,
but we are quite certain that we are only
at the beginning and that within the next
two months, when the movement hecomes
better known, that the response from the
amateurs will hecome still more insistent.
We have heard from every corner of the
Union aud from almost every city of any
importance. A very encouraging result is
that the parents of the yonnger boys are
verv much interested in the movement,
there having been received hundreds of
letters from them congratulating the
LEAGUE upon the movement.

If by any chance yvou should not have
seenr the December issue carrying the an-
nouncement of the Ramo LEsgUE oF
ANMERICH, we urge vou by all means to send
for that ntunber, as it explains the move-
ment in detail.

While we thought we had stated every-
thing in plain language, in the aunounce-
ment we have been asked quite a few ques-
tions which we try to answer here.

THE

7ie RADIO LEAGUE

HONORARY MEMBERS

I‘ A CAPT. WHG. BULLARD, USN.
PROF REGINALD FESSENDEN.

ELECTRICAL EXPERIMENTER

Manager, T1. Gernsback

Many  pros|getive members  desire to
know 1f it is necessary for a member 1o
be of age in order o be eligible. The
answer 1o this gquestion is that anyore horn
in the United States is eligible as a1 mem-
her, provicling he is a1 least 11 years old.

\lthough we stated the fact. and al-
though reproduction of the wmembership
certilicate i our Pecember issuce shows it
clearly, there have been guite a number of
inquiries if there are any dues (o he paid
in order to hecome a mewmber. To this we
agam wonld state emphatically that there
are abseluicly No Ducs whatsoever 1o be
puid and that anyoue born in the United
States or anyone who is an American citi-
zen can bhecome a member of the LEAGUE,

Quite a few prospective members wanted
to kunow if more than one application
would have to be lilled out in case the sta
tion was owned jointly by two or morc
amateurs,

Answering this question, it has been de-
cided upon that where two or more per
sous own a wireless station, each will be
entitled to lecome a member, providing
the back of the application states this fact.
Thus on the back of the application the
following line should be written and
signed :

The above instruments are owned jointly
by:  (Insert here the names of parties
owning the station.)

There seems ta be some misapprehen-
sion in the minds of most persons as to
pledging their stations to the Government
in case of war. .\ uumber of prospective
members have an idea that in case they
pledge their station to the Government
they thereby automatically pledge them-
selves and their services to the Govern-

NIKOLA TESLA.
DR.LEE DE FOREST.

ment. Nothing cottld he more wrong.

In this case the owner would he pledging
his station to the Government in the samc
manner_as he would pledge his antomobile
to the Government while he himself would
not necessarily have to serve in the army
unless he expressly desired to do so.

We call particular atiention to the an-
nexed blank published at the suggestion of
Capt. W, H. G. Dultard, U. S. N.  After
carefully reading its contents it will be ap-
parent that even though vou do pledge your
services to the national Government, you
are at fiberty to withdrate this pledge at
any tme you desire to do so. While thi
would, of course, not e a very patriotic
act, the Government realizes that not every-
body who pledges himself for service now
can jossibly be expected to do so five or
16 vears hence.  Conditions may change, as
well as health. ctc., which may make a
future withdrawal not only logical, but it
may. mdeed, he to the benefit of the coun-
try.

s to pledging the station to the national
Government, the underlying idea of this is
that in case of necessity the Government
could count upon using your station should
it become necessary for the welfare of the
country to do so. It. of course, would not
matter whether yvou were there to operate
your station or wvot. Ju this case your
station would be wvsed in the same manner
as the Government would use a private
telephone or telegraph line which it would
operate in war time the same as if it be-
longed to the Government.

The manager will at all times be glad
to answer auy yucstions pertaining to the
movement which are not entirely clear to
prospective members.

The following letter has been received
from Capt. W. H. G. Dullard, U, 5. N.
We urge every LEAGUE member, as well as
every prospective member, to read it care-
fully :

Navy DEPARTMENT,
U, S NavalL RaDIO SERVICE,
Office of the Superintendent.
Raole, Va, November 23, 1915,
Mr. II. Gernshack, IKlitor, Tue EiecrricaL Ix-
PERIMENTER, 233 Fulton Street, New York:

Dear Sig: In reply to your letter of November
22, 1015, which I have: read with much interest
and for which I wish te thank voeu in conncction
with your offer to cooperate with this Service
in obtaining volunteers for the Naval Radio Serv.
ice in time of war, T g cuclosing herewith a
copy of the original circular letter drawn up hy
this office, changed in some respects so as te
suit the circumstances, and which I shall be
pleased if vou will publish in your magaziue.

Very truly yours,
W. H. G. Buirare, Captain, 17 S.
Superintendent of Rudio

Navy,
Service.

Navy DEpArTMENT,
U. 8. XAVAL RADIO SERVICE,
Office of the Superintendent.
Rapio, Va.

Sir: The nccessity of having a list of experi-
enced radio operators who woull be available for
service on naval vessels and all naval shore radio
stations in time of public peril is very evident,
and it is desired to obtain the nawmes of such
men in times of peace, and to revise the list from
time to time as required, so that the Navy
would not suffer from lack of operators or delay
in training theni, when the necessity arises.

The form attaehed should bLe fillad out and
mailed to the Snperintendent eof Radie Service,
if you will signify your_intention to offer your

services to the Navy as a radio operator as out-
lined in the first paragraph of the form.

This will in no way interfere with your oceu-
pation in time of peace, and can he withdrawn at
any time, should you so desire (see last part of
paragraph 11 of form}).

Referring to parvagraph 7 of the form. it will
be the intennion as far as practicable, in accord-
ance with yonr qualifications and the needs of the
service, to assign you to the duty for which yuu
exnress a preference.

The Navy will offer an opportunity to operators
to continue in their chosen profession and at the
same time give them an opportunity of serving
their country in its hour of uneced. This latter,
it is believed, should he a deternuning factor in
assisting you to decide 1o offer vour servieces to
the Navy at that time,

The oitice of the Superintemlent will he very
glacd to furnish upon your request. auy further
iformation in regard to this important subject
. The enrtolliment of your name among thuse who
signify their iutcution to serve the country when
required for the national defense will be of great
assistance in the ecfiorts the Navy is making to
carry out its policy, “In time of pcace prepare for
war,” and i this policy, von, as well as every
American citizen, should he deeply interestesl. In
the particularly fmportant branch, the Naval Radio
Serviee, you will not only show your interest, hut
will aid itn making it effective hy a <eclaration ot
rour intentions to offer Your Services.

Very respectfully,
W, II. G. Brrrake, UL SN,

[Note,—If you o not wish ta tear this paZe
out of the magazine you can make a c¢opy of the
form on a sheet of white paper. The questions

should be filled in carefully and the Dhlank sent
to Radio, Va.]
Nz lacelint Aot fePEans - - bid - - Pl |

Mate) .. ... i
Superintendent U. 8. Naval Radio Service, TN, S.
Naval Radio Station, Radia, \'a.:
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. Sir: 1. In the event of the United States need-
g my scrvices as radie operator, owing to ex.
igences due to public peril, it is my intention
to offer my serviees to the Navy Department as
a .radin operator during the time for which the
exigency exists, aecording to such regulatious or
laws as may be in farce at the time covering
enlistment in the Navy

1 am a citizen of the Unitell States

My age is at the present date

My present address is

My home address is

6. Ay present occupatioen is

7. My prefercnce for duty is {state ship or
shore station)

3, I lold a license as radio operator issued
by the Department of Commerce with number,
date and class as given

9. My experience in radio telegraphy is as
follows: (State hricfly experience in operating
radio sets, names of stations, ship or shore, with
types of apparatus. Alse give any experience with
landl telegraph or calle companies, and any other
qualifications in reference to abhility as operator).

10, T can send in Continental Morse Code,

S

w

..... words:  American Morse Caode, ......

words; I can receive in Contineutal Morse Code,
. worils;  American  Morse Code, ......
worls.

1t In case of any change in the information

aivenn under 4 aud 4, or if for any reason it

becomes necessary for me to change my views

concerning my present intentions, as expressed in

patagraph 1, T will so inform the Superintendeur
of Naval. Radio Service.
Very truly vours,

Name ....... PIETEAPUPERUSAPRPER, . . o) 2 Bl TG 2

This letter was received from Dr. Lee
de lorest. lis importauce will e appre-
(Continued on page 010
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How to Make a Simple Static Machine

s IE experimenter, especially the fel-
r low who dabbles in things electrical,

oftentimes Nnds himself in a bad way
for want of a staric clectric machine of one
sort or another. Just why he should go
without is a mystery; for, while the ma-
chines on the market are, for the most part,
way bevond the reach of the average ex-
perimenter, so far as price is concerned,
anyone who 18 handy with tools can make

A Simple Static Machine Constructed from
Phonograph Record and Other Iivervday
Materials Found About the House.

a real serviceable frictional clectrical ma-
chine in a few hours' {ime. And, far from
being comiplicated, the construction of the
machine is the acme of simplicitv. The
materials to be used are right at hand in
most workshops, all save the disc itself,
which is nothing more nor less than a sim-
ple phonograph record, made of hard rub-
ber composition or vulcanite.

Just why the hard rubber disc is used.
instead of the more commomly cmployed
glass will at once he apparent to the ex-
perimenter who has endeavored to , or per-
haps has, cut out a nice, perfectly round
disc of glass, and ground the edge to 2
fine finish. only to hreak the iragile ma-
terial wlhen it came to drilling the hole for
the passage of the mandrel or spindle, The
record is all prepared: perfectly shaped
and ready “drilled.” and. after all, is just
ahout as good a dielectric as the glass
and in _every way suited to the work it is
to perform in connection with the electric
machine,

The photograph gives a very good idea
of the appearance of the finished machine,
and comparison with the six-inch pliers
shown in the foreground will give a good
idea as to the relative dimensions of the
various parts of the machine. In connec-
tion with its serviceability. it might be well
to point out that this little machine will
give a spark well over ?'4 inches long,
when u<ed in connection with the small
Leyvden jars shown, and that the character
of the spark can be varied from a sharp,

By E. F. Hallock

snappy crackling spark to a wide brush dis-
charge. l‘or igniting gases, demonsirating
clectrical principles, illuninating Geissler
tubes amd a variety of other experimental
uses. this simple machme answers all re-
quirements.

The base is a picce of wood about three-
quarters of an ich thick, roughly 13 inches
long and nine inches wide. Hard wood is
preferable to soft, and close-grained wood
to the open-grained variety. IFor appear-
ance sake it should be ncatly planed, the
edges beveled somewhat, and the whole
smoothed off with sandpaper. Of course it
can be painted: but, in view of the fact that
most paints are made from a base of white
lead, which s an electrical conductor, it is
best to varnish the base, preferably with
shellae, so as to preserve it from moisture.

in the machine shown the standards
through which the mandrel passes are
turned on a lathe, but even this is not nec-
essary, for perfectly plamm uprights will do
just as well and will not he far behind the
more ornate ones in appearance. These
standards are about nine inches in height
and the shaft is journaled m babbit bear-
ings cast i them,

The phonograph disc is prepared by sand-
papering the record side down till the sur-
face is perfectly level, using Aner sandpaper
after the greater part of the lines has been
removed. The surface is then given a pol-
ish with rouge cloth. so that both sides are
periectly smooth. The disc used is 10
inches i diameter.

The electrical effect is created by means
of a rubber, or a pad of silk mounted on a
forle, which, in the iltustration. is hidden
from yview by the handle of the machine.
I'his silk is stretched tightly over a packing
ot silk trimmings, so that the inside sur-
faces of hoth bhranches of the fork are cov-
cred; the forl, which is wmade of Dbrass.
strieldles the disc, so that the pads are in
contaet at all times with both surfaces of
the record, The fork is supported from a
brass ball, in turn mounted on a hard rub-
ber rod. The latter is held firuly in place
by means of a wooden cup turned for the
purposc and firmly attached to the base of
the instrument, as perceived.

\ similar arrangement of insulating rod
and ball supports a brass collecting ring at
the opposite side of the disc. This ring,
which is rounded and free from sharp edges
from which the current escapes more read-
ily, is provided with a number of sham
points on the side facing the disc. which
wery nearly touch the surface of the plate.

The plate is mounted on a shaft of Des-
semer (machine) steel, a few nuts and
washers serving to Imld the plate firmly to
the shaft, which is threaded from one end
to the middle to provide the bearing for the
mits.  Care should be taken in mounting
the plate perfecily true. The handle can be
formed simply by bending the rod to form
a crank. though in the machine shown a
built-up handle was used.

Jelly glasses form the better part of cach
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of the ieyden jars. The glasses arce coated
with tinfoil half-way up on both inside and
outside surfaces. Hard rubber tops should
be used, through which protrude brass rods
provided with short lengths of brass chain
at their lower ends to form the contact
with the inner coatings of the jars. Simi-
larly, chain is used as a ready means of
connecting the jars to the respeetive sides
of the machine.

As was said hefore, the whole machine
can be made within a few hours’ timic, bur
for all its simplicity it is effective. Its op-
eration i1s improved somewhat, and at the
sanle time the life of the silkk pads is in-
creased if the pad is rubbed with a small
quantity of amalgam made of zinc and mer-
cury.

LEATHER DRESSING.

An effective rain-proof leather dressing
can be mude as follows: To 2 parts of
Common Glue liquehed by heating, add 3
parts Castile Soap; dissolve hy heating to-
gether with 120 parts ater, stirring until
a good mixture i1s obtained. Add 4 parts
Spirit Varnish, and then mix 2 parts
IWheat Starch with Water and throw in.
For bhlack leather sufficient lampblack can
be added without killing the gloss of the
dressing.

HOW TO MAKE A STEP-DOWN
TRANSFORMER.

First obtain % 1. of cotion covered No.
306 gauge copper wire, which comes on a
tin spool which vou will need later. Un-
wind the wire and then rewind 1it, tapping
off six places at equal distances to control
the current. It 1s lest to numher the taps
as vou wind the spool, the fArst. No. 1:
second, No. 2, eic. Now place the tin spool
and coil in a pint fruit jar and Al it one-
half full of oil; cylinder oil is excellent

S pornt swifch

Spoos with wire wound
on

Easily Made Step-Down Transformer.

and can be procured at a garage at a small
price.  Placing the coil in oil prevents it
from becoming hot. The ncxt step is to
connect the spool to a five-point switch, as
in the diagram, and the eoil is ready for
usc. It should be connected to the apparatus
it is to operate in series with the 1l{-volt
lighting current.

“Contributed by

ALEX A;V’D‘ER V. BOLLERER.
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Electrical Helps for Amateur Photographers

HERE are, doubtless, quite a few
readers of The Electrical Experi-
meuter who dabble i photography.

These frequently fmd it of great advan-
tage to Dbe able to apply their experience
with clectricity to the taking and making
of pictures. [t is for them that this article
has been writlen, and it is hoped that it
may De of some Dbenefit.

1. An Electrical Shutter Release.

There frequently come up cases when

)

lor /m’ eApases @

. Electric_Fuse Arrangement for Relcas=
ing and Closing Camera Shutter.

Fig. 1.

the photographer cannot stand near the
camera to releasc the shutter, such as when
he wants himself to be included in the pic-
ture, or, in bird photography, or in a num-
ber of other circumstances.

There are several devices for this pur-
pose, each with its advantages and its dis-
advantages. The writer has devised an ap-
paratus, which has given perfect satisfac-
tion, and which he helieves has some ad-
vantages over the others.

Its principle of operation depends upon
the melting of a fine (No. ' B. & S.) iron
or copper wire, which releases a spring or
rubber band, which, in turn, trips the shut-
ter.

The details of construction, as devised
for adaption to a 3\ Kodak, fitted with
automatic shutter, are shown in Fig. |. A
wooden har A has a slot cut in at the
bottom, and fits closety on the lens-hoeard
hetween the front upright and the bellows.
It holds a nail or screw L. A piece of
wire C is bent into shape and fitted on the
finger release. .\ strong rubber band D is
hooked on to the lower end of C. For in-
stantaneous exposures the lower end of the
rubber band is hooked on to another piece
of wire E. which itself is hooked to some
part of the frame. One end of the hne
wire I¥ (of iron, if possible, as it will re-
quire less Dbattery: and size No. 0) is
twisted around C, the other end around the
nail B, its length bemy so adjusted that it
just prevents C from tripping the shutter.
At the time of exposure a Dbattery current
15 turved on between B and C; which will
melt the wire and allow the rubber band
to pull down the finger releasc.

If a time exposurc is desired, the addi-
tignal fine wire G (shown in the supple-
mettitary illustration) should he attached
between the rubber band and the frame,
and the shutter sct at Do (wot fimc).
Wire I is fused first. and. after the re-
quired time has clapsed. wire G is fused.

For the connections, annunciator wire or
flexible cord of the same size are very
good—a too fine wire should not be used,
as it will reduce the current appreciably.
Care should also he taken to use the small-
est possible amount of eonnecting wire, as

By P. Mertz

o much of this, also, will tend ty weaken
the current.

The switch used should predferably be of
the lever type rather than the push-button
type, as, unless a heavy current is used,
the fine wire does not fuse mstantancously.
1f it is not inconvenient to keep up the
pressure for a second or so, howcver, a
push-button may be used.  For time ex-
postire, two switches ate required, as shown
i the itustration.

As ta the amount of battery required, |
have found one dry cell to be sulficient, al-
though two would be better.  \ flashhight
battery of three cells may be used 17 the
wire to he melted is very hne, short amd of
iron, and the cotmections rather short and
heavy.

The device has been described for use
with only one make of shotter, as there are
too wany different types used.  The use
of a little ingenuity will, however. enable
the “electrician-photographer” to devise one
for his own particular make of shutter aml
camera,

2. An Electrical Flashlight Apparatus.

It is frequently convenient to set off a
flashlight from a distance. @For such pur-
puses an electrical arrangemem is extreme-
ly useful. llowever, the usual method is
to use a spark voil and have the spark ig-
nite  the f{lashlight powder. A  much
simpler device is to use (as in the preceed-
ing article) a piece of fine iron or copper
wire, which will become red hot when the
current is turned on and ignite the mag-
nesium mixture.

The powder is put into the cover from.

a tin can, wluch itself 1s on a board (sce
IFig. 2). Two nails are driven into the
board, on each side of the tin cover, so as
to hold two picces of fairly heavy wrre,
between which the fine wire to be fused is
attached. [t should be arranged so that
the middle of it will just touch the top of
the lieap of magnesium powder.

In order to obtain better results, the
powder should be stretched along a length
of about 10 inches or a foot on a n}etal
plate.  Still better results may he obtained
by putting a fairly large cheesecloth screen

in frout of the ilashlight, but then more:

powder is required. This last method is
the one nsually employed by proiessionals,
If desired, the electrical shut-

allows one to see the work distinctly. Be-
fore retouching, the newative should he
treated by painting it with a thin coat of
varnish made by dissolving a little rosin
i turpentine,

A convenient printing hox (sce B, Fig. 3)
may be made by taking any wouden Lbox of
reasonihle size (as compared to the size
of the printing frame), and cutting a rec-
tangular hole o1 wop, the size of the open-
g m e printing frame.  Strips of wood
are then nailed on the box so as to closcly
fit the frame, in this way preventing light
from coming out.  (This is to pernit the
box to be used in the dark room) A
Mazda lamp of o size depending upon that
of the print is placed inside the box, the
connecting wires heing carefully Drought
i through holes, linally packed with putty
to prevent light from leaking out. A switch
of any convenient type is fastened on the
ontstde ot the hox, for turning the light on
and off.

In use the box should he placed near the
developing tray, with the light turned off.
A negative is put in the frame, a shect of
printing paper placed on top of this, and
the back clamped down over the two. The
light is turned on, left on the required
time, then turned off. The print is now
taken out and developed. \s soon as this
is completed it is rinsed and dipped into
the hypo and another print started. This
permits of very fast work, and yet cach
print is perfect. If desired, a small red
light may also lie put inside the box so as
to help m adjusting the negative over the
mask.

A help in developing (when using trans-
parent trays, such as glass or amber compo-
sitton) is to stand the tray on two strips
of wood and put a miniature incandescent
lamp (dyed a very deep red) underneath,
The formation of the image on the plate,
as development proceeds, can then he oh-
served better than with the ordinary dark
room lamp.

\nother great help in the darlk room is a
“fountain pen” flashlight. with the little
bulh dyed a very deep red. This allows one
to get at hottles, trays, etc., lying around on
shelves or elsewhere, without having to
cither grope in the dark or disturh the reg-
ular dark room lamp.

ter release mav b used in con-
nection with this device. and
flashlights may then bhe takeu
inside in the daytime. The op-
crator simply relcases the shut-
ter a few secands before the
exposure, then sets off the
flashlight and closes the .shut-
ter.
The details regarding the
connections are the same as
for the shutter release. It will
be found. however, that a little
less battery will he satisfactory.
as the fine wire does not have

emnp e 4._ .
e

Fig. 4

Imod red omnp B

£0 be melted, but merely heated ) T N 4 "o 7
red hot. Refouctinng frame  Flg3 Prinfing Box
3. Handy Uses for Electric Figs. 2, 3 and 4 Showing Severazl Useful Electrical Ideas for

Lights,

Electric lights are very handy
things for the photographer.

A retouching frame can easity be made,
as shown at A in Fig. 3, by taking a print-
g frame several sizes larger than the
negative, and laying it on a table with
cither part of the hack swung out, so that
it raises the whole above the table, and
vives the surface a slanting position, easy
to work on. Then a small elcctric hght
hulh nuderneath, on a piece of white paper,
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the Amateur PPhotographer.

4. Taking a Picture of the Wireless Set.
Many an amateur would like 10 take a
picture of his own wireless set, but after
the first trial the results are usually so
poor (unless he has had a lttle more ex-
perience than most fellows) that he sel-
dom has the incentive to try acain,
This is because taking a picture indoors,
usually in front of a window, where every-
(Continued on page 521.)
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SIMPLE ELECTRO-MAGNETIC
DEMONSTRATION APPARATUS.
The apparatus described Delow demon-
strates very effectively several important
electro-magnetic principles of great impor-
tance. The exaet dimensions make Iittle or
no difference and the cost is very small.

Easily

Made  Apparatus  for  Demonstrating
Electro=Magnetic Phenomena,

Let us take the instrument as shown in
TFig. 1. 'It cousists of a coil about 2%
inehes in diameter and made up with 100
turns of No. 24 B. & S. cotton-covered or
enameled copper wire. This coil is wrappecd
alt the way round with linen tape, with
the exception of a space about 1': inches
long at the top. The coil can he mounted
in any manner in an upright position and
the ends brought out to two hinding posts.

Separate the turns carefully where the
coil is untaped and insert the two binding
posts with extensions C, D). shown in the
illustration. Detween the ends of these ex-
tensions is fastened a very thin sheet of
metal foil. Gold leaf is the best; a piece
14 inch wide and 2 inches long will do and
can be attached to C and D Dby slightly
moistening them and press'ng the foil care-
fully in position. It is advisable to place
the instrument in a bell jar or similar ar-
rangement to protect it from draughts.

One or two drv batteries will be suff-
cient for the experiment. One should be
used at first, and more added as found
necessary. The one sct of bhatterics may
be used for hoth circuits.

Conneet all the batteries to the eoil and
connect one or two to the posts connected
with foil. The magnetic feld formed by
the coil wilt pass through the loop at right
angles as shown in illustration. 1f the cur-
rent is passed through the foil strip as
shown by the arrow “F.” the loop (will
open out to form a eircle (see dotted lines,
Fig. 1). Should the current be sent in the
opposite direction, the loop will collapse.

THE ELECTRICAL EXPERIMENTER

This effect can also be produced by revers-
ing the current in the coil.

The current should be shut off immedi-
ately when the gold leai collapses, or the
battery will be run down or the gold leaf
damaged. Reversing the current for a
second will spread the loop again, and it is
nch better than attempting to open the
loop with the hands.

So much for the effect. Now for the
cause. This can be best understood by im-
agining the lines of maguetic force created
by the coil as pieces of stretched rubber
that have a tendency to shorten and so
spread sideways. When current flows in
the loop as indicated in Fig. 2, the field in-
side the loop is strengthencd and that out-
side weakened, and the loop is {forced
outward to form a circle. The opposite is
the case when the current is reversed; the
field inside is neutralized or weakened and
that outside strengthened, and the two sides
are forced together.

Another experiment showing nicely the
behavior of a wire carrying an alternating
current m a magnetic ficld may be made by
arranging the apparatus shown in Fig. 3.
This apparatus is to be used in connection
with 110 volts alternating eurrent.

1f we mount a copper wire A B C as in
Iig. 8, stretching it along some such
wooden framework F as tuat sketched and
carrying it over a frec-running pulley P to
a loading bucket \V, we may pass current
through a length D E of the wire by mak-
ing the bridges G H, which hold the wire
clear of I, of metal, and using them as
ternvinals. Current taken from lighting
mains must, of course, be passed through a
16 or 32 cp. lamp as when charging ae-
cumulators, and care must be taken to
avoid shocks and short-circuits.

At the center of the wire mount a small
permanent magnet M so that its poles hie
above and below the wire, hut not touching
it. \When current passes along the wire in
the direction shown the wire will be moved
clectro-magnetieally in direction K. If the
current be alternating, tue wire will swing
to and fro in a horizontal direction with
the same frequency as that of reversal of
the current.

s the apparatus is first set up, it will
probably be difficult to observe the vibra-
t'on of the wire, because the current re-
verses so often that the wire has not time
to move far before it is pulled back again.
It is a very simple matter, however, to
magnify the motion of the wire so that it
hecomes very noticeable. The wire thus
mounted has a “natural freguency” of its
own (indeed, readers who have experi-
mented in sound wi'! recognize this appa-
ratus as the “sonometer” applied to a new
use). This natural frequency depends on
the material and size of the wire, the length
of it between the bridees G H and the ten-
s‘on on the wire. \When the natural fre-
quency of the wire is the same as the fre-
queney of the electro-magnetic alternations
which vibrate it “resonancc” takes place,
and the swing of the wire becomes quite
considerable. The most convenient and
gradual way of varying the natural fre-
quency of the wire {so as to “tune” it to
tae supply fregquency) is to increase the
tension on the wire hy pouring water into
the bucket W. Using 2 or 3 feet of No. 24
copper wire between G H, Fig. 3, it will
generally be found that a two-quart can is
a suitable size to hang on the wire at C, as-
suming 60 cycles per second alternating
current to be employed. Having switched
on eurrent, pour water slowly into C till
the swing of the wire attains a maximum.
Variations in the supply frequency will then
be shown by variations in the width of
“blur” made by the quickly moving wire.
It is possible, but not easy, to calculate the
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supply frequency from the length, size and
load of wire with which resonance is at-
tained.

The same phenomenon of electro-mag-
netic vibration may be demonstrated in
another effective way, and without making
any special apparatus, by placing between

_the poles of a direct current electro-magnet

or permm}cnt magnet, or hetween two bar
magnets in “series,” an electric glow lamp
supplied with alternating current and hav-
ing one or more loops of filament, which
loops are now placed parallel to the mag-
netic field and not perpendicular thereto as
in our first loop experiment. Referring to
Fig. 4, it is clear that when current flows
as shown the filament loop O P O will tend
to twist in the direction 1 P 1; and when
the current is reversed the loop will tend to
move to 2 P 2. If lamp current and mag-
net field De rcversed simultaneously (by
comecting lamp and magnet coils in series)
the lamp filument will remain stationary.
In the lamp the points QO of the filament
are fixed; but if the lamp is a high voltage,
low candlepower lamp—i. e, if the filament
is long and slender—it will twist very ap-
preciably (sometimes through,K 30 degrees
or so} under the action of the alternating
electro-magnetic forces. This will give the
appearance of a broad, bright band at the
sides of the loop, the point P (Fig. 4) re-
maining stationarv. A very pretty effect is
obtained by using a three-loop lamp. If the
fitament be wound in tue shape of a drnm,
or in any other shape than a U-loop or
number of parallel loops, its motion in the
alternating field will be complex, but very
interesting.  Some lamps will show the
vibration better than others, and the fila-
ments which vibrate through the widest
angle witl break soonest. (This particular
experiment is not calculated to reduce lamp
bills, and i5 apt to be unpopular on that
account.)—Junior Mechanics and Elec-
tricity.

AN ELECTRIC TRAP
FOR CATS, ETC.

The electric eircuit through this trap is
as follows: From Dbinding post A,
throngh eontact spring S, through one
hinge of door to upright W, then through
trigger and armature, through electro
magnets M, and then to binding post B.

The contaet spring may he placed on
bait hook if desired instead of under boarc.

This is a very efficicnt trap, as the con-
tact is so much more easily closed than
the figyure-four trigger or any other kind.
The trap will serve as well for birds as
for animals.

Rattery is counccted to hinding posts A
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Simply Constructed Trap With Electrical Release
Magnet for Door.
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and B. There are no dimensions given,
as the trap can be made in any desired size.
For large traps an ordinary electrie door
opener will do very well for a trigger.
Contributed by

J. E. HENDERSON, JR.
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A SELENIUM PHOTOMETER.

The inaccuracies of the photometric
methods now i1 common use are well
known. In many cases differences amount-
ing to as much as 10 pcr cent. will exist be-
tween the estimates made by different ob-
servers with best available scientific means
of compariscn. [Furthermore, the eolors ot
the lights to bhe compared are of great im-

of Selenium

Simple Form Photometer,

portance. The colors differ in the intensity
of the effect produced upon the eye of an
individual, and there is a marked variation
between different persons in this respect.
By some observers two lights of the same
color may be compared with considerable
accuracy, but a ehange in the color of the
standard with the common standard of
comparison {the now well-known “Pentane
Lamp”) will render the determination
worthless, The color of the standard lamp
is toward the red end of the spectrum, and
to most eyes it shows decidedly pink.
Hence, when an attempt is made to com-
pare a yeilow incandescent lamp, for
example, with the standard, the results
obtained from different observers are often
so discordant as to make them of little use.

To obviate all these difficulties William
J. Hammer has devised and patented a
very simple and ingenious photometer in
which the sensitivity of selenium to

THE ELECTRICAL EXPERIMENTER

Atter this the light of the standard lamp is
allowed to fall upon the cell, and the
change in the resistance of the circuit (as
indicated by the change in the voltage
drop), caused by the action of the light
upon the selenium, is measured and re-
corded; this then becomes a constant for
the particular “eell” employed. Adfter this
the light which is to be compared with the
standard may have its specific effect upon
tlie cell determined in the same way. Qb-
viously, the indication of the cell for the
lirst specimen constructed must le eali-
hrated by comparison with the results ob-
tained by photometers, since the inecasure-
ments of light now in use are purely
arbitrary and have no relation to any den-
nite physical gquantity: but this relation
having heen once established in the manner
tdicated, may be indetinitely perpeinated
by 1>LriOtlic comparison of ditferent cells t
guard azainst change.

Another good arrangement is shown in
Iig. 2. in this figure the cells B arc ar-
ranged upon a stalionary support and the
screen disc F alone rotates, cutting ofi and
admitting the light periodically by its rota-
tion. This construction is clieaper, and yet
substantially efiective. This is another
practical use of selenium.

Contributed hy

HOMER VANDERBILT

TELEPHONE RECEIVER AIDS
THE MACHINIST,.

A telephone receiver has heen my con-
stant friend about the plant for the pa<t 12
years, says A. J. Carr, in Power, 1 use it
for various purposes, one of which is in
connection with calipering, espccnal]\ the
work inside of engine cylinders. The most
convenicnt way is to have the two sides of
the calipers insulated from cach other. In
the illustration, where the work in the
lathe completes the circuit, causing a click
in the receiver, an ordinary pair may be
used with a cigarette paper hetween the
work and one side of the calipers. This
method is especially useful in aligning en-
gines,

Use a slender German silver wire for
the “center” line, taking care that it is in-
sulated from the ground if an ordinary
caliper is used, or put a cigarette paper
next to the cylinder wall; then. with one
side of the circuit connected to the aligning
wire and the other to the calipers, a circuit
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ALUMINUM RECTIFIER
EFFICIENCY

In a recent article Ginther Schulze Jis-
cusses what maximum efficiencies may be
expected from clectrolytic rectifiers with
agucous solutions. The efficiency is limited
by three kinds of losses. The first foss is
due to the fact that a certain minimum
voltage mnust be rcached before the cur-
rent wnll pass in the permissible direction,
This minimum voltage is a function of the
formation voltage of the aluminum plates
The sccond loss is caused by the ohinic
resistance, and the third by the fact that

vy
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Two Connecting Up Electrolytic

Rectitier,

Mcthads

the impermeability of the rectifier (in the
virection opposite to the permissible di-
rection) is not perfect. The last two losses
may be made small. but the first loss due
to the minimum voltage cannot be reduced
at will. The author makes the calculations
for two arrangements of the rectifier. The
first, shown in Fig. 1, is the transformer
system in which [Z is the transformer and
¢ 1s the available direct-current voltage.
Al represents the aluminum plates, and be-
tween them is a platinum (Pt) or iron
(Fl) plate. The second system dlscusseo
is the Graetz system, shown in Fig. 2, in
which E is again the alternating voltage
and ¢ is the available unidirectional volt-
age. In both eases an induction coil is in-
serted in the direct-current cireuit to make
the voltage practically constant. The au-
ihor first determined the minimum voltage
as function of the formation voltage for
different electrolvtes and calculated the
maximum voltage obtainable hoth for the
transformer system and the Graetz sys-
tem. In both cases the possible efficiencies
reach a maximum which is from 80 to 8

light is practically applied.

In Fig.-1 A 1s the battery con-
nected in a circuit with a selenium
cell B, which is preferably of tha
form in whieh the selenium, after be-
ing coated upon a suitable conducting
support, such as a coil of nickel wire.
is sealed in a tube of nearly perfect
vacuum. C is a measuring instru-
ment, being in the case illustrated a
milli-voltmeter, responsive to small
variations of electrical pressure.

Upon a suitable table D js ar-
ranged the lamp I to be tested. At
F is a screen having a hole 1, which
may be elosed by a slide F,: in prac-
tise it is preferable to place the selen-
ium eell in a light, tight box M hav-
ing free ventilation. so that the indi-
cation riay not he aficcted by exter-
jor light.

per cent., hut this maximum 1s reach-
ed for a unidirectional emf. of from
GU volts to =0 volts for the trans-
former system and for from 100 to
150 volts for the Graetz system. For
small voltages the n.aximum possible
efficicncies are low. IT'or a unidirec-
tional emrf. of iive volts the maxi-
mum possible efficiencies are about
) per cent. for the transformer sys-
tem and only 25 per cent. for the
Gractz system.—.{rcliz. f. Elck., Vol.
4. No. 1. 1914, .

Stone, 6 ozs.; Ouwddic Aeid, 1 oz ;
cqual parts of [I"hale Qil and Spirits
of Turpentine sutheient to make a
paste.

\ general metal polishing paste
may he made as follows, tlic quantity
of the parts being by weight: Petro-
fewm Jelly {white), 90 parts: Niesel-

5

The method of operating the ar-
rangement thus described is as fol-
lows: A standard lamp of any desired con-
struction is placed in a proper position ad-
jacent to the apparatus lighted, being
sercencd, completely from the cell 1.
A small eurrent is then caused to
flow in the circnit, including the se-
lenium cell, and after it has attained
a steady value the fall of potential around
the cell is measured by the milli-voltmeter.

Telephone Receivers Aid ihe Machinist to Calliper.

will be completed when the two come in
contact. A click will be heard when a con-
tact is so slight that it cannot be seen or
felt. Care should be taken not to use too
much battery power, as it is annoving to
the ear.

Brass Cleaning Paste.—The

: following
makes a good cleaning paste:

Rotten

www.americanradiohistorv.com

gulir, 30 parts: Refined Parafiine
il'qr, 10 parts: Refined Chalk or
H’ hiting, 10 parts: Sodium Hypophosphite,

% parts. A little Citronelle can be added to
cmcr up disagreeable odors aund scent to
paste.

A polishing powder may be made as
follows, the quantities being by weight:
Putty Powder, 14 parts: Pipe Clay, 14
parts; I\w.u'lguhr 12 parts; Tartaric Acid
(po“vdercd) 132 parts.
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This department will award the following monthly prizes:
The jdea of this deparument is to accomplish new things
to the Editors of this department. a monthly series of prizes will be awarded.
idea a $2.00 prize, and for the third best a prize of $1.00.

chamcal drawmgs

FIRST PRIZE. $2.00:

SECOXND PRIZE, 32.00:
with old apparatus or old materiai. and for the most ll-e!ul, practical and original idea submitted
For the bezt 1ideas submitted a prize of $3.00 will be given:
The article need not be very ¢laborate, and rough sketches are sufficient.

THIRD PRIZE. $1.00.

for the sccomd hest
We will make the me-

FIRST PRIZE $3.00.

RADIO SET IN TABLE DRAWER.

The diagram represemis a schemc which
I have worked up amd would like to con-
tribute to the “How 1o Make It Depart-
ment.”  As I wanied my receiving sel ncar
at hand and yet ordinamly hidden from
sight and protecied from du 't I hit vpon
the following plan

I took out my top bureau draw r, and
after cleaning and sandpapering 1 gave it
a couple of coals of black shellac. [ then
fastened my various instruments to the hot-
tom in the most convenicnt way. Along the
inner top edge on one side of the drawer 1
fastened a thin strip of copper “A” on a
W-inch piece of pine as shown in the dia-
gram. This was separated about % inch
from the acrial plate "B." alse fastencd on
side of drawer as shown., Two bhinding
posts “'C” and D™ were screwed through
the top of the bureau. as close to the inside
of the drawer as convenient. On the un-
der side of these binding posts (which were
parallel to the side of the burcau) two
copper strip brushes were fastened and hent
so that they would hrush agamst the strip
on the side. The different instruments i
connected vp as usnal. \When the drawer
was now closed the aerial was automaii-
cally groundcd, and when 1he drawer was
pulled ont as far as possible the aerial wa:
connecled 1o apparatus rcady for use. In
one corner of the drawer arranged a
large twine spool with an old alarm clock
spring. Qa1 thiz 1 wound my receiver cord

Far=r 10 OEFIC!

Mounting Radio Set in Drawer Makes It Dust
and Fool=Proeol, Besides Being
Quickly Connected.

so that it would be wound up normally. In
this way it takes me only a sccond to get
my set ready for use, although it is not ex-
pnwd to dust or to my vounger brother’s

fingers. .
Contributed by  F.J. BACHMANN.

POINTERS ON STORAGE BATTER.-
1ES,

The following are some miscellaneous
pointers on storage batteries:

Restoring weakened cclls. There are
several methods of restoring cells that have
become low.

1. Overcharge the whote battery until the
low cells are brought up to the proper
point. 2. Cut the low cells out of the cir-
cuit during one or two discharges and
in again (lnrmnr charge. 3. Give the

SECOND PRIZE $2.00.

BURGLAR ALARM THAT TURNS
ON LIGHTS.

A verv reliable. closed circuit hurglar
alarm may be made from the following
articles: Two or three gravity cells for
battery, some closcd circuit door and win-

novt lomg — ==
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Gravity s -~

Scheme tor Burglar Alarm Relay to Turn on

Lights.
dow springs, some double cotton covered
wire, an old telegraph relay and some rcg-
ular electric light wirc. The relay and
graviy cells aml contact springs are set up
) 1he usual way, for an ordinary closed
circuit system, bui instead of using dry
cells and electric bells in the local circuit
two wircs are run from the lighting switch
vires in such @ manncr as 1o connect the
relay in parallel with the snap switch, The
system works like this: Defore going to
ed as many lights as desircd are left on
wd then turned off by the regular snap
switch, lf during the night an intruder
hould raise one of the windows or open a
loor. or even cut the wires, the circuit
would be Lroken and this would allow the
magnels to relcase the relay armature. Of
coursc, as sSooll as the armature was re-
leared a contacl would he made and the
lamps would light up; current finding its
way to the lights through the relay instead
of through the snap switch. As everyone
knows, a hurglar is afraid of light and con-
sequently hie would he scared away before
he even got into the house.
Contributed by

GEORGE M. GILBERT.

defective cells an individual charge.

idle batteries. If a battery is to he idle
for, say, six months or more, it is usually
hest to withdraw the elecirolvte as follows:
After giving a compleie charge. smhou or
pump ‘the elcctrol\te into convenient re-
ceptacles. preferably carbovs, that have
never been used for any other kinds of
acid, and that have been thoroughly
cleaned. As each cell is emptied, fmme-
diately refill it with water. When all the
cells are filled, begin discharging and con-
tinue until the voltage falls to or helow 1
volt per cell at normal load. and then draw

off the water.
Contributed by ED\W. CONNELLY,
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THIRD PRIZE $1. 00.

. A NOVEL A.C. RELAY.

This relay can be constructed by anvone
wanting a relay for handling heavy cur-
rents. [irst a core of transformer iron is
procured.  This should measure Y%xVaxi
mches. .\round the core is wrapped two or
three layers of frictign tape. Then wind
133 turns of No. 11 D.C.C. over this.
Wind a layer of tape around this and then
a nece of empire cloth. Cover the cioth
with shellac afier it is on so that it has a
smooth surface. Next procurce a piece of
about No. 20 . & S, gauge copper sheet.
From this is cut a circle 4 inches in di-
ameter with a hole 1 inch in diameter in
the center. Two supports arc required for
the contacts. These comprise two pieces
of brass strip, one ¢ inches and one
8 inches long, tapped &/32 at each end.

v\ hend is made at the top of the
-inch  support as shown, and a set
screw with a silver contact placed on

the end of it. To the &-inch support
a piece of spring brass with another silver
rontact is sccured. These supports extend
above the copper ring which is placcd over
the end of the rcactance corc. Now place
the coil on its end, jand firmly mount it,
Next place the copper ring over the core.
When the current is turned on, the cop-
per ring jumps up and closes the contacts
Comiributed by
ROBERT CHANDLER
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The Copper

Current Relay.
Closing

Repelled Upward,
the Contacts.

An  Alternating
Ring is

WAVES OF LIGHT AND ELEC-
TRICITY.

Tlere is a close similarity hetween light
waves and the Wlertzian waves employed
in wireless telegraphy. The latter are sub-
ject to reflection and refraction. like light.
Llectrical waves will pass through many
substances quite easily, while 1hey are
stopped by a sheet of metal. In a simifar
manner some materials are transparent tO
light waves. while others are opaque. It is
now generally admitted by scientists that
all forms of radiant enero'y——heat. Tight,
Hertzian waves. eic.—are essentially the
same, being of an electro-magnetic nature.
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AN AUTOMATIC BATTERY CHARG-
ING PANEL.

This is a simiple device that will auto-
matically switch on and off the charging
current for storage hatteries,

\When batteries are discharged the drop
in voltage will cause the soft-ivon pluuger
P and lever L to drop away irom the
solenoid S, which is shunted across the
terminals of the battery. Upon touching
coutact B the lever L closes the circuit
for the charging current, which Hows
through maguet M, altracting armature R
and closing the heavy copper contacts at
These heavy coutacts at € are to takc care
of any arcing that might occur should the
charging current be hroken by the smaller
contacts at I},

When the bhattery is fully charged the
effect of the risc in veoltage will draw the
plunger up into the solenoid S until lever
L touches contact A ; this short-circuns
magnet M, causing the armature R to drop
and open the charging circuit.

Solenoid S is wound with fine wire to
the resistance of 120 ohms (one pound ot
No. 28 S, C. C. wire) for a G-volt batiery.
Magnet M is wound with No. 16 S. C. C.
wire (three layers),

After the Dbattery is fully charged the
first time the device must he adjusted by

i)“- o dyﬂmofp
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Automatic Battery Charging Cut-Qut.

regulating nut N, which controls the pres-
sure of the spring directly under it. and
contact .\. In like manner adjustments
of contacts B and C are necessary when
battery is in discharged condition.

If the load on the storage battery con-
sists of any apparatus, such as lanps, etc,
that cannot stanrd the gassing voltage of
the battery (which is about 2.5 volts per
cell) the idle contact marked “Stop” can
be used to open the circnit marked “To
Load™ while hattery is l)eing charged. Con-
tributed by ALBERT F. MURRAY.

A CHEAP ELECTRIC CANDLE.

An interesting and novel manner of
transforming an ordinary wax candle into
an electric one deserves consideration. It
will prove invaluable in dark rooms and
at night, where others grope around in
darkness. It may also prove surprising
that candles (though more elaborate) such
as described here are retailed at prices
ranging from $3 to $1.

A wax candle is first procured. At the
top of the candle hore a small hole with a
penknife, leaving a hollow opening inte
which the electric socket is later to bhe

THE ELECTRICAL EXPERIMENTER

placed. The wick is pulled out entirdy.
This process leaves a hollow and empty
center, into which the wires are run. The

socket is slipped in at the top and wires arc

T
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Cheaply Made Electric Cundle.

inscrted through the center space where
the wick formerly was.

Next obtain a hollow hiase of wood, which
may he of circular shape, In the center of
this basc is drilled a small hole to admit
the wires from the socket to be connected
up to battery. A tlashlight Dattery is
necessary and the (wo wires are soldered to
sime, one to carbon, the other to zine, A
suitable handle is fastcned to the base.
wherewith the candle mmay bLe easily held in
the hand. If desired the electric current
may he controlled by a swilch conveniently
lncated, or the electricity supplied by the
battery can be eut off by simply unscrew-
ing the electric lamps in socket.

Contributed by WM. WARNHANM.

AN ELECTRIC BULB BAROMETER.

It is an easy matter to couvert a burned-
out, incandescent light bulb into a barom-
eter that will foretell changes in the
weather with remarkable success.

Place a discarded bully under water in a
deep basin, and after protecting the hands
against danger from broken glass, hreak
off the pointed bit of glass at the very end
of the bulb with a pair of pliers. As scon

as an opening is made i the glass the bulb
will fill with water, which rushes in 1o take
the place of the vacuum.

Tie a cord or stout string about the neck
of the bulb and hang it on a hook or nail.

”IHH
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Barometer Constructed from Llectric Lamp Bulb.

If the weather is to be fine, no water will
drop from the hole at the hottom of the
bulb. When the water hegins to bulge ocut
of the opening until drops fall froim the

www.americanradiohistorv.com
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Lhulh, you may expect a change m the
weather.

Atmospheric pressure governs the action
of this simple barometer. When the pres-
sure increases—a sign of fair weather—it
pushes the water back from the mouth o
the bulb, and no drop can form; when it
falls, the water expands through the opcn-
ing, until a few drops fall. .\s lower pres-
sute nearly always precedes a change of
weither, a drip from the bulh mually mdi-
cdates a coming storm.

HOW TO HANDLE GLASS TUBING.

To break small glass tubes simply make a
small file scratch on one side and then
crasp the tube on each side of the scratch,
placing the thumb nails togcther opposite
the scrateh and pull back. Uy using this
wethod the tube will break cvenly. (Fig. 1.)

Never leave the rough edges on the ends
of the glass tubes, as it is Jdangerous and
may result in cuts on the Gngers. To rount
off the edges place in a gas ilame (as irom
v bunsen lurner) and allow the tube to re-
main uutil it hecomes red hot, when sur-
face tension will round off the ecdges
(Fig. 2))

When bending glass tubing it is best to
use a “fish-tail” burner, a burner giving a
long (attish flame., \When this lsm(l of a
burner is utilized the bend will be round

@

Various Methods of Handling Glass Tubing.

rather than angular aned hence will be het-
ter, as angular bends are more likely to
break, besides obstructing the flow of a
liquid. Place the tube in the {lame and
turn it slowly, so as to distribute the heat
uniformly. \When the glass begins to red-
den stop turning and hold the tuhe by one
end only. Leave the tube in the flame until
it hends to the right airgle. Always let
gravity de the bending. as it is much more
uniform and steady than bending by hand.
Care should be taken to have the two sec-
tions -in the sar e plane. (Fig. 3.)

Glass tubes can he closed by heating the
end until it is very hot and then keeping
it in a molien state for some time. The
surface tension will gradually decrease the
liole until it finally closes. Tuhes can also
be closed by puiling them apart. They
should be heated to a cherry red color and
then pulled gentl) on each end until they
separate. (Fig.

In heatmg all ‘rlass care should he taken
that it is pertectly drv. as any moisture is
liable to crack it Always heat gradually
at first. and also let it cool gradually.
Never try to heat real thick glass because,
glass being a poor conductor of heat, it
expands unevenly and is likelv to break.

ontributed by KENNETH SUTTON.
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Hearing Through Your Teeth

HE following interesting experiment

! can be periormed by anyone who

has an ordinary disc phonograph.

It is interesting, in so far as it shows the
transmission of sound through the teeth,
and through the bony substance of the
human skull, which in turn re-

By H. Gernsback

will be decreased considerably. For best
results the needle itself should project not
more than 1 or 1% inch irom the montl.
For that reason the darning needle should
be broken off about one and one-half inches
from its sharp point. It goes without say-

and carcfnlly press down upon the record
with the needle’s point held at the same
angle as the reproducer’s needle 1s held
ordinarily. With a little practise one will
become proficient in moving the head at
the same ratio of speed as the ordinary
reproducer arm is moved from

acts upon the auditory nerve, It
1s not well known but it 1s a
fact nevertheless that sounds do
not necessariiy have to enter
through the oral opening in
order that we can hear sounds.
Physicians in testing for hear-
ing sometimes use a tuning fork
which, after struck, is pressed
with fts lower part uagainst the
back of the skull, right behind
the ear. The sonnd is then heard
mside of the head the same as
if it had actvally entercd
through the opening of the ear
itself. This principle is made
use of in the experiment de-
scribed here, and while it is not
clectrical by any means. it prob-
ably will interest every experi-
menter who owns a plionograph.

Stop np both of your ears
witi cotton as tightly as pos-
sible so that no sound will e
heard from the outside. Now
place an ordinary darning needle

ROt
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Using the Head as a Reproducer on a Phonograph.

the outside of the record towards
the inside. As soon as the
ncedle touches the record with
sufficient pressure, the inside of
the head will be filled immedi-
ately with music exceedingly loud
and clear.

A curious result of the experi-
ment is that a person standing
necar by can bear the music, the
iicad acting as a reproducer in
this case.

Of course, it will be under-
stood that a totally deaf person
will not be able to hear any
sound if the auditory nerve is
dead or inactive, It is, how-
ever, intercsting to note that
partly deaf people can hear the
music quite well. This is partic-
ularly true of persons hard of
hearing who cannot ordinarily
hear the sounds of a phono-

graph. _ ]
The writer should like to
hear from readers, particular-

bétween vour teeth by biting on
iti hard, taking care at the same time that
tje lips or tongue do not tonel the needle.
The latier is important because it either
lips or tongne touch the ncedle the sound

ing that the sharp point should project
out of the mouth while the broken off end
should be inside of the moutlh.

Now start an ordinary disc_phonograph

ly from those who are partly
deaf. who Dhave tried this experiment:
The Electrical Experimenter will be glad
to  publish the results in subsequent
issues.

AUTOMATIC STOP FOR PUMPING
STATIONS.

The following is a suggestion to those
who have pumping stations using gasoline
r oil engines to pump the water into a
tank. A great deal may he understood
from the cut. but a little explanation may

contac! point

leods o
engine

®

Equiprped

Cut=Off
With Float.

Pumping  Engine Switch
Tie necessary. On the side of the tank. just
ahove the level of the outlet, is placed a
triangular block of wood to which is fast-
ened a contact point of suitable size, with
a wire leading to the outside, and, just
above this is placed a shaft. which is
hinged to the side of the tank and has a
float at the end of it. A comtact point
on the end of an adjusting screw is put
through the shaft vertically and is con-
nected to anotlier wire leading to the out-
side. The adjusting screw is put so that
when the water is down it will rest on the
other contact, and when the water rises to
the overflow outlet the shaft rises and
breaks the contact. The wire leads go to
the engine (the negative one may be
grounded to the water pipe if desired) and
are connected in series with the batteries or
magneto.

As soon as the water rises and fills the
tank the contact is broken; the ignition

current ceases to go to the engine and it
stops, thus saving the waste of water and
gasolime and making it unnecessary for
anmvone to keep watch over it.
Contributed by W. I, ALLSTON.

ELECTRO-MAGNETIC HAMMER.
Obt