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Classified Advertisements

Advertisements in this department 6 cents a word,
no display of any kind. Payable in advance, by
currency, check, money order or stamps. Count 7
words per line.

8% discount for 8 insertions
10% discount for G insertions
16% discount for 9 insertions
20% discount for 12 insertions

) within one year.

With 73,000 subscribers, we have over 826,000
readers of MODERN.ELE'CTRICS. which makes it
one of the cheapest high grade classified mediums in
the United States.

Advertisements for the October issue
must be in our hands September 10th,

AERONAUTICS

“IDEAL” PLANS AND DRAWINGS ARE AC-
curate, and are accompanied by clear, concise build-
ing instructions: Prices for plans postpaid:

Curtis Convertible Hydroaeroplane
Wright 3-foot Biplane....

Bleriot 3-foot Monoplane.....
“Cecil Peoli” Champion Race
“Ideal” 8 foot Racer................ .

FIVE CENTS brings our new, complete, illustrated,
40 pp. catalog., including Rules for Model Contests.
Ideal Acro Supply Co., 86-88 West Broadway, New
York, N. Y. *

“AMERICAN MONOGLIDER.” EASIEST
own. _Most successful. Guaranteed. Wings 20 x 6
feet. Length 14} feet. Weight 40 pounds. Imme-
diate dgllverg. As bled, $22. Knockdown, $16.
“Yardwide” lueprints. Details, dimensions, specifica-
tions, $1. “Wright” glider (new design—latest im-
Brovetqents). “Nieuport” 11-horespower monoplane.
American Monoglider.”  Aviation Directory, Law-
rence, Kans.

1000-FOOT RACER —READY TO FLY, $1.75.
Charles Lea, Jr., Brunswick, Mo. i

AGENTS WANTED

IF YOU WANT TO BE A SUCCESSFUL
agent, read “The Agent (His Paper).” Two speci-
men copies and a wealthy scheme for a dime. end
to-day and learn the art of success in the agency
field to-morrow. The Agent (His Paper), Box E.,
Cassandra, Pa. (2)

. MODERN ELECTRICS OFFERS UNUSUAL

inducements to those who have the time to obtain

subscriptions to “Modern Electrics.” Write for full
artll(mé g;trs to Modern Electrics, 281 Fulton St., New
or. ity.

ELLECTRICS

AUTOMOBILES

AUTOMOBILES—SAVE DEALER’S PROFITS,
buy direct trom the owners. 1 have all makes runa-
bouts from $50 up; touring cars from $100. Don’t
purchase any car until you get my prices; all guar-
anteed for one year. M. E. King, Automobile Broker,
218-217 West 125th St.,, New York City. (tf) %

ADVICE AND CONSULTATION

CONSULTING ENGINEER — ELECTRICAL,
aerial, mechanical. J. P. Schroeter, 1821 East 66th
St., Chicago, Il

BOOKS, BLUEPRINTS AND FORMULAS

BOUND VOLUME NO. 8 OF “MODERN ELEC-
trics” is now ready, which contains 740 pages, over
1,000 illustrations and writings of 8300 authors, 6560
articles of unusual interest, with 1,178 questions and
answers. Bound in handsome hlack cloth, gold
stamped. $1.25.; $.30 extra by mail. Modern Elec-
trics, Book Dept., 281 Fulton St.,, New York City.

WE ARE DESIROUS OF OBTAINING SOME
additional copies of April, 1908, and January, 19009,
of Volume No. 1. Mail them in and we will remit
g{roxﬂptly. Modern Electrics, 281 Fulton St.,, New

ork.

HANDY ELECTRICAL DICTIONARY, CON-
taining definitions of every used electrical term or
hrase, 26c. O, K. Theobald, Bookseller, Cincinnati,
hio.

ELECTRICAL APPARATUS

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 57 illustrations and is
considered a masterpiece. Send §.25 in stamps, coin
or M. O. to Modern Electrics, Book Dept., 281 Ful-
ton St., New York City,

IT 1S IMPORTANT THAT ALL INTERESTED
in wireless should jain the Wireless Association of
America, which is helpful to those interested in an-
way in the wireless industry. For full particulars,
address, Wireless Association of America, 281 Fuiton
St., New Yor!

FOR SALE

“WIRELESS HOOK-UPS,” CONTAINING 96
Fages and 160 hook-ups, is full of diagrams fully il-
ustrating ‘ every possible wireless ccnnection. his
book will enable wireicss men to_get excellent results.
Sent postpaid for $.25. Modern Electrics, Book Dept.,
281 Fulton St., New York City.

FOR SALE — MOVING PICTURE FILM, 1C
foot. H. Davis, Watertown, Wis.

. IMPERIAL ELECTRIC LAMP SHADES, BRIL-
liantly illuminates in colors, electric bulbs, store win-
dows, cafes, parlors ball rooms, new, beautiful,
genuine, sells everywhere. Agents opportunity; sample
10c., three assorted colors 25¢ mail. Century Equip-
ment Co., 93 and 97 Nassau St., New York.

. FORMULAS—(AGTS., $10 A DAY)—SWEAT-
ing feet, catarrh, blood poison and other remedies.
guaranteed. Price, 26c. Everybody wants it. Fred
Wolf, Abilene, Kans.

AMUSEMENTS

SEND 10c, FOR TWO STANDARD PUZZLES.
and receive FREE, two card, two coin tricks, two
joke novelties, with apparatus, and catalogues. Chi-
cago Puzzle Works, 323D Eugenie St., Chicago.

AUTOMOBILES

AUTOMOBILES A. C. C. A. PRICES TALK!
Every make, every model. Hundreds runabouts,
racy roadsters, five-seven passenger touring cars. $50
w.' Guaranteed five years. Shipped Freight Prepaid.
Write to-day for the largest illustrated catalog pub-
lished! The Automobile and_Cycle Company of
America, Dept. 10, 1769-1787 Broadway, New {’ork
City. (t) %

=

FOR SALE—S8-INCH FOOTE-PIERSON SPARK
coil, complete. Radio receiving outfit. Also lots of
other apparatus. Best offer takes them. Call or
write, Arnold, 126 Alexander Ave., N. Y. City.

1000 OHM RECEIVER AND OTHER APPA.
ratus. Heron Garver, 1827 North Meridian St., In-
dianapolis, Ind,

FOR SALE—QUARTER KILOWATT SET, COM-
plete. Bargain. Write for particulars. E. Hutch-
inson, 90 Willis, W., Detroit, Mich.

FOR_SALE — FIRST-CLASS WIRELESS OUT.

fit, includes Ritchie 14 kw. transformer. Receives
2,000 miles. Brandes receivers, Murdock apparatus;

other first-class instruments, Must sell. Address
. F. Dieterich, Box 2408, Station G, Washington,

"6 INCH QUEEN COIL, MOUNTED IN PORT.

able mahogany case. Fine condition. Make offer.
H. N. Umbarger, Mansfield, Ohio.

$5.00 BRANDES RECEIVER, $4.25; $1.28 PO-
tentiometer, 90c. Address C. J. Schwallie, 478
Sharon Ave., Zanesville, O.

FRENCH ART CARDS — WOMEN STUDIES,
art pictures from life models. Sample set, $1.00. L.
Nicolas, 109 rue Sainte, Marseille.

When writing, please mention “Modern Electrics.”
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FOR SALE

MOTORCYCLES

SENDING AND RECEIVING WIRELESS OUT-
fit. Fine condition. Write for particulars to R. M.
Mollenkop, Chatfield, Ohio.

LOOK—WIRELESS SUPPLIES, ELECTRICAL
apparatus, storage batteries and Spark coils. Address
to G. W. Ehrhardt & Co., 224 West 24th St., Chi-
cago, Il (5)

WIRELES SET, 2-INCH SPARK COIL ALSO_:
I.“\Iddjcss Proctor, 103 N. Munn Ave., East Orange,

HELP WANTED

. SUPPLIES—THE LARGEST STOCK IN AMER-
ica. Immediate shipment. Lowest prices. A hun-
dred new ideas shown in our big free catalogue, P.
Keller’s big book. Care and Construction of Motor-
cycle, now 15c. The Motorcyclist, a dollar magazine,
trial quarter year, 26c. Motorcycle Equipment Co.,
Hammondsport, N. Y. (2)

PHOTOGRAPHY, CAMERAS & SUPPLIES

KODAKS, CAMERAS, LENSES—EVERYTHING
photographic. New and Second Hand. Get latest
bargain list; save money. Willoughby, 814 Broadway,
New York, (M%

ELECTRIC METERMEN WANTED IN EVERY
state—$900-$1,000 ycarly. Rapid introduction of
clectricity creating new_positions daily. We will fit
you for a splendid position and assist you to get it.
Booklet giving full particulars sent free.” Write for it
to-day. Fort Wag'ne Correspondence School, Dept. 50,
Fort 'Wayne, Ind. (?)

FREE ILLUSTRATED BOOKLET tells about
over 860,000 protected positions in U. S. service.
More than 40,000 vacancies every year. There is a
big chance here for lgou, sure an gcnerous ay, life-

time employment. Easy to get. Just ask for book-
let A947. No obligation. ar]l Hopkins, Washing-
ton, D. C.

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital; free
instructive booklet, giving plans of operation. . F.
Redmond, Dept. A. G., Boston, Mass. ()%

WE TRAIN DETECTIVES—YOU CAN BE ONE;
many openings; earn $100 to $300 monthly; this fas-
cmatm? profession taught practically and scientifically
lg mail; low cost. American School of Criminology,

ept. N, Detroit, Mich.

INSTRUCTION

PRINTING & ADVERTISING SPECIALTIES

8,000 ADVERTISING STICKERS, $1.00. EVERY-
thing low. Catalogue mailed. Walter's Printery, 85
Myrtle Ave., Brooklyn, N. Y. (6)

PICTURES AND POST CARDS

ADVANCE SOCIALLY — QUR MAIL WAY
tells us how to exchange good niotto and message
cards (that really say something ‘“worth while”)
among cither ladies or sentlemen everywhere. It's
big, world-wide, sirong and reliable. egisters new
members now for a year for 25 cents. e start you
right.  Fascinating, “absorbing, profitable, results “as-
sured. All fun lovers and optimists send to Advanced
Correspondence Exchange, 714, Pitcairn, Pa. Spe-
cial correspondence wanted. . *

PATENT ATTORNEYS

MEN OF IDEAS AND INVENTIVE ABILITY,
write Randolph and Briscoe, Patent Attorneys, 618
F St., Northwest, Washington, D. C., for list inven-
tions wanted, and prizes offered by leading manu-
facturers,

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other occult sciences to all who send their ad-
dress. Write to-d;i' and learn how to influence and
control others. D. Betts, Sta. 174, Jac(k?):;:

ich. t

“HOW TO MAKE WIRELESS INSTRUMENTS,”
b{ 20 Wireless Experts, containing 96 pages and 76
illustrations, written expressly for wireless amateurs,
and is a book that you cannot_afford to be without.
Price, $.25 postpaid.” Modern Electrics, Book Dept.,
231 Fulton t., New York City.

MACHINERY AND TOOLS

FOOT AND ELECTRICAL AND POWER EN-

gine lathes; hand and power planers, shapers .and
rill presses; the most modern; the most practical;
various attachments; supplies. Shepard Lathe Co.,
18¢ W. 2d St., Cincinnati, Ohio. )

“CONSTRUCTION OF INDUCTION COILS
and Transformers” is a_ valuable book, containing
100 pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on construction of induction coils_and
transformers. $.26 ost&aid. Modern Electrics, Book
Dept., 281 Fulton St ew York City.

MOTORCYCLES

MOTORCYCLES, SAVE DEALERS' PROFITS,
buy direct from tne owners. I have all makes on
my lists. Indians, Marshes, $20.00 up, shipped freight
repaid_and guaranteed for one year. Send for my
rist before purchasing. M. E.” King, Automobile
Broker, 218-217 W. 125th St., New York City. (tf)%

A. C. C. A  PRICES TALK. ENDLESS
variety, latest models, every make: Indians, Merkels,
Harleys, M, M.’s, hundreds others, $20 up. Ever
machine guaranteed five ars. Fl’elﬁh't prepaid.
Largest and only illustrated catalog published, sent
free. The Automobile and Cycle Company of Amer-
ica, Dept. I.A., 1769-1787 Broadway, ew York
City. ()%

REAL ESTATE

FARMS BOUGHT, SOLD, EXCHANGED. NO
matter where located. Charles Phildius, 388 Pleasant
Ave.,, New York.

STAMPS, COINS, ETC.

$7.76 PAID FOR RARE DATE 1858 QUARTERS,
$20.00 for a Half Dollar. We pay cash premium on
hundreds of coins. Keep all money coined before
1880, and send 10 _cents at once for our New Illus-
trated Coin Value Book; size 4x7. It may mean your
fortune. C. F, Clarke Co., Coin Dealers, Dept. 16,
Le Roy, N. Y. (tHw

" STAMPS, 100 ALL DIFFERENT, FREE, POST.
aolzhe.. 2c. Mention paper. Quaker Stamp Co., To]eéiso).
io.

60 PER CENT. DISCOUNT TO AGENTS SELL-
ing our stamps on approval. Our stamps are good
sellers. Moisant & Leclaire, Kankakee, Iﬁ.

$7.75 PAID FOR 1853 QUARTER, $20 FOR
certain half-dollars, Many other old coins bought.
Send 8 cents for Coin Value Book, Harvey Bonney,
Oceana, Va.

TYPEWRITERS

TYPEWRITERS: CALIGRAPHS, $6:00; HAM-
mond, Yost, Densmore, Williams, $10.00; Reming-
ton, $12.00; Smith Premier, $15.00; Oliver, $24.00:
Underwood, $80.00; all makes on hand; fifteen days’
trial allowed, and a year’s guarantee. Send for cat-

alogue. Harlem Typewriter Exchange, Dept. M. E.,
217 West 126th St., New York City. (tf %
WIRELESS

IF YOU WANT TO KNOW ABOUT A NEW
thousand-mile detector send me a stamp for full de-
tails. Allan Beacome, 174 West 95th St., N. Y. Citv.

When writing, please mention “Modern Electrics.”
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The Greatest Electrical Handbooks
Ever Published -

ELECTRICS

$1.00 to $4.00

Simply written and containing numerous illustrations, diagrams, for-
mulas, etc., for home study and self-instruction.

They are of as great value to the experienced worker as to the begin-
ner, and compose the most helpful, reliable and comprehensive series of
Electrical Engineering handbooks ever before placed upon the market.

ELECTRIC RAILWAYS, By
James R. Cravath, Western
Editor, Street Railway Journal.
176 pp., 125 illus. Cloth binding.
It covers every detail of the trol-
ley and third-rail systems, their
construction and operation, power
generation and distribution, the
electric locomotive, etc. Price,

..... sasssaseesssnrassasas $L

THE ELECTRIC TELEGRAPH.
By Chas. Thom, Chief, Quadru-
%lcx Department, Western Union

elegraph Co., and A. Frederick
Collins, Author of “Wireless Tel-
egraphy, Its History, Theory, and
Practice.” 160 pp., 81 iltus. Cloth
binding. Simple apparatus; codes;
the orse_code; messages; press
service; cipher messages, etc.;
abbreviated telegraphy; railway
telegraphy; forms; junction sta-
tions; switchboard; batteries; sys-
tems; single-line repeaters; mu{ti-
plex telegraphy; duplex; the quad;
phonoplex; wireless telegraphy;
construction of apparatus; wire-
less systems. Price........ $1.00

POWER STATIONS AND TRANS-
MISSION, By George C, Shaad,
E. E., Professor of Electrical
Engineering, University of Kan-
sas. 176 pp., 100 illus. Cloth
binding. A manual for Electrical
Engineers and Electrical Workers
in general. Price.......... $1.00

ELECTRIC WIRING AND LIGHT-
ING., By Charles E. Knox, E
E., consulting Electrical Engineer,
and George C. 8haad, E. E., As.
sociate Professor of Electrical
Engineering, Massachusetts Insti-
tute of Technology. 208 pp., 150
illus. Cloth binding. Price..$1.00

PRACTICAL LESSONS IN ELEC-
TRICITY. By F. B, Crocker,
E. M., Ph. D,, Head of Depart-
ment of Electrical Engineering,
Columbia University, Past_Presi-
dent, American Institute Electri-
cal Engineers; H, C., Cushing,
Jr., Consulting Electrical Engi-
neer, and Lawrence K. Sager, S,
B., M, P, L., Patent Attorney and
Electrical Expert. 272 pp., 128
illus. Cloth binding. A practical
guide for Electrical Workers.
Price ...... A 3 1.1

DYNAMO - ELECTRIC MACHIN-
ERY. By F. B, Crocker, E. M.,
Ph, D, Head of Department of
Electrical Engineering, Columbia
University, Past President, Amer-
jcan Institute Electrical Engi.
neers. 256 pp., 260 illus. Cloth
binding. A complete and authori-
tative treatise on the theory, con-
structive details, calculation, and
design_of dynamo-electric machin-
ery. Price ....ovieiiiiains $1.50

ALTERNATING - CURRENT MA-
CHINERY. By Willlam_Esty,
8. B.,, M. A., Head of Depart-
ment of Electrical Engineering,
Lehigh University. 462 pp., 400
ijllus. Half Morocco binding. An
authoritative and up-to-date work
adapted to the needs of all classes
of Electrical Workers. Price, $3.00

TELEPHONY. By EKempster B.
Miller, M, E., and Samuel G,
McMeen, Consulting Electrical
Engineers and Telephone Experts.
960 pp., 671 illus. A complete
working guide to modern tele
phone practice. Price...... $4.00

Sent, prepaid, to any address upon receipt of price.

MODERN ELECTRICS—BooK DEPT.

231 FULTON STREET

NEW YORK CITY

When writing, please mention ‘“Modern Electrics.”
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MenVlante:lEi%J‘y' 1 | ANTED'
5.00

Kailway Mail Clerks,
City Mail Carriers,
Clerks in the Government
Offices at Washington, D. C.

Thousards ¢f appcintments coming
$8002210 $18002° aYear
for LIFE

No ‘‘layoffsa’* without pay, because of strikes, financial flur-, »
—— ries or the whims of some petty boss. Excellent opportu-
nities for quick advancement to Higher Governnient

g~ 'y ﬂ
Positions. If t i liate ints 3
Big Demand for \ PO e ¥ for ouc schodule showing .
R « Jocations and dates of the coming ex-
Electricians

SEND
COUPON
BELOW

FRANKLIN INSTITUTE

' sminations, Any delsy means the
loss of just so much time in pre-
paring yourself for oxam-

M
|
.

{nation
Plumbers Ot -y Dapt. € 94, ROCHESTER, N, 1.
————— A ¢ e epare
Brickl avers B> e e\ Candidates anmmT e inﬁl]::g -:::pl:! ..‘l?.‘ﬁiﬁ.“.
y { Free. a free copy of our book, ' Guveroment Pusitions
— i < and How to Obrain Them,’’ and to contideratfon for

Free Coaching for the examipation here checked.

e s COUPON  e——

Painters | ||—<

D ‘ T(‘:‘ Railway Mafl Clerk [£8i0 ta §1401] Cnstoms Fositions [8800 to $15M]
ecorators 3 \ - Postoffice Clerk £80) to 1200 Internal Revenuo [$700 to $180

{ ] Postoftice Carrier 2500 to $120m) Stenographer [$564) to $1500]
 — _f“‘N Roral Mail Carrier |30 ty 396 Clerk in the Depaitments at
Draughtsmen & . Rookkeeper 000 to &1 Washiogt n [$300 to $1500]
L —— S S

Moving Picture Operators
No Experience Necessary

Write plainly

Take advantage of these big openings right now. More men are 0 l 12 &4
wanted for these trades all the time, We will help you earn from $5 to n y TO
§8 per day or starta DLusiness of your own, so that you can earn from Farded to sturt you

$3,000 to $5 000 per year. We will teach you in a few months' time,

> f 2 inthe Auto Businm
at small expense, one of the following profitable trades: Elcctricity, Repairmen REPA‘ R
Plumbing, Bricklaying, Painting and Decorating, Mechanlcal ::Chu:lﬂar AND

"

Drawing and Moving Picture Operating. Unlunited opportunities
for making big woney. No experience necessary.

Start Your Own Business—
$3.000 fo $5,000 Per Year |we cemnan

- R n 9 of the toolsand

1f you want to go into business we will equip lequipments
you so that you can start right in for yourself, you usc in our
at very small expense, and make from $3,000 to school abso-
§5,000 a year, Our s hool is the oldest, largest lutely free. No
and best equipped trade school in the world. expensc 1o you,
Open all the year round — enter any time at any -
age. Day and night sessions. Tuitions very
low. Easy payments if desired. We will help vou earn your way
through school, t0o. And our employment bureau places stud~nts in
big paying positions all the time.

o Get our 1912 catalog which explains all about our
w”le TOdaY practical course of instruction. Learn how students
make big money—how you can insure your future by taking our course.
Getthis information atonce. Evervthing sentabsolutely free. Just send
us znostcard.  We will help you make a big success, so write today to

L. L. COOKE, Director

UTUI]BII.ES

y earn this prefeg

our s it

5 fession you are

independent. Repairmen and Chauf?

eurs are needed in every town and eity
in tho country,

My system s positively the ouly system
in the world that can ho smeeessfully taught
by mail.

My syatem of teaching by mail is a New Idea--
iV's different from others. I will so thoroughly
train you that you will not only be able to drive
2 car, but you can repair motors, overhaul cars,
repalr tires, repalr isunch englnes, repa sta
ary gascline emgines u eould ge inte
basiness--und uiso sell ears and engines.

— SEE THIS WORKING MODEL

-
Coyne National Trade School | There are olber modeles one of s :
21 E. Illinois St., Dept. 1496 Chicago, 1. S ;l‘unlkl'n of ‘nn automobite, The Man- 4
Oldest and Largest Practical Trade School in America kin can be taken apart and the models S >
sctually work. All moving parts on the - I—:"'"r =3 J
models made of real metal, L Fﬂ“
We The Qourvo consists of 40 instructlons, - ¥ Lhis
& Models, and & Manikin, and examin- 4
0ccupy ations, diploma, etc Special price right . ( e
0 now Is buy $11.00 It you paid p 'y k
This $1,000.00 you couldn't get a better 2 ¢
’ course--nor aé good a course--because -
Entire i i the only one of 1ts kind.
T Let me show you what others say who
Buﬂdmg v;o have mmd, and who have doubled
their income, Let me show yon whut QNB OF THB WORK
of Barney Oldfield, Chus. Duryes and :
Over oul:r metor lnth’nrldu say. ING MODELS
FOR MY With this engine model yew
30,000 S E N D FREE BOOK learnthe prinelple of :gu-{ho
s “‘How to get int~ the Auto Business engine and yon esn actuslly ees!
sq“are and Its Opportunities. the valves, time tbe ignition, ete,
Dyke’s Correspondence School of Motoring
Feet Box 19, Roe Bullding, ST. LOUIS. MO.
l(A. L. Dyke is the originator of the first Auto Supply Co, in Amerian)

When writing, please mention “Modern Electrics.”
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A Book of Valuable Ideas
for Beautifying the Home

We will send you FREE our book “The Proper
Treatment for Floors, Woodwork and Furniture”
and two samples of Johnson’s Wood Dye and
Prepared Wax. (I ket tis e aasns nom
You will find this book particularly useful if you are contemplating build-
ing—if you are interested in beautiful interiors— if you want to secure the
most artistic and serviceable finish at least expense.” This book is full of
valuable information for everyone who is interested in their home. Mail
coupon for it today.

With the book we will send you samples of two shades of Johnson's

Wood Dye—any shade you select—and a sample of Johnson's Prepared
Wax—all FREE.

Johnson’s Wood Dye

should not be confused with the ordinary water stains which Johnson’s Wood Dye is a d =
9 y : ye in every sense of the word
raise the grain of the wood—or oil stains that do not sink be- it penetrates deeply into the wood bringing out its na ral

neath the surface of the wood or bring out the beauty of its 9 .
grain or varnish stains, which really are not stains at all but beauty without raising the grain. It is made in fifteen beau-

merely surface coatings which produce a cheap painty effect. tiful shades as follows:

No. 126 Light Oak No. 110 Bog Oak No. 181 Brown Weathered No. 174 Flemish Oak
No. 128 Dark Oak No. 128 Light Mahogany No. 132 Green Weathered No. 178 Brown Flemish
No. 125 Mission Oak No. 129 Dark Mahogany No. 121 Moss Green No. 120 Fumed Qak
No, 1,0 Early English No. 130 Weathered Qak No. 122 Foreet Green

Ask your painter or paint dealer to show you panels of wood
finished +with Johnson’s Wood Dye and Prepnred Wax,

Johnson’s Prepared Wax

a complete finish and polish forall wood floors, wood -
work and furniture--including piancs. Just the thing
for Mission furniture. Johnson'sPrepared Wax should
be applied with a eloth and rubbed to a polish with a
dry eloth. Itimpartsn velvety protecting finish of greas
beauty. It can be used successfnlly over all finishes.
Johnson's Artistic Wood Finishes are for sale by all
leading drug and paintdealers. If yourdealer hasn'g
them in stock he ean easily procure them through his
Jjobber.

\ Fill out the attached coupon
\ for booklet and free samples

oo Sy, 5 . JOHKSON & 50K

Oke Thils Racine, Wis.
Free Coupon

I accept your offer . o d
ofiEre msun:a:.\ The Wood Finish
tion M. E. 9 and two \

sample bottles of John- ing Authorities

sn’s Wood Dye. Send me
shades Nos..cceemcrecncnnc \

and one sample can of Johneon's
Prepared Wax.

\
\

Add
e \ Polishing Furniture With ‘ -
Q. JOHNSON'S PREPARED WAX "< A With Jonnacas

and 1

Whon wr.t.ng, piease mention “Modern Eleetrics.””
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CHAPTER IV

(Continued)

87. VOLTMETERS. REPULSION
TYPE.
1 HIS instrument is shown clearly in
Fig. 133. In the inside of the spool A,
which is wound on a short brass or cop-
per tube, two pieces of soft iron BB, are
mounted, and the movable thin armature,
L, is made to turn on its axis as shown.
The current which circulates in the spool,
A, magnetizes the pieces, BB, and the ar-
mature, L, so that all have North poles at
one end of the spool, and South poles at
the other end. The result is that the ar-
mature, L, is repelled by BB, and turns
ahout its axis.

These instruments are made very of-
ten in the form of a watch and can, of
course, be made in any desired size. In
order that the hand, Z, can he adjust-
ed to zero it is necessary that the instru-
ment be in a vertical position, or else it
is necessary to bring it to zero by means
of a small spiral spring and an adjusting
screw.

Fig. 134 shows another instrument
of the repulsion type.

The core of the spool is a very thin
soft iron ribbon, E, which is bent in, at
B. The axis, A, carries a very thin soft

iron armature of the same width as the
ribbon, E. The hand, Z, can be brought
back to zero by means of a fine hair
spring and adjusting screw. The instru-
ment may be used in any position.

88. GALVANOMETERS WITH
MOVABLE COILS.

A wire loop which is suspended be-
tween the poles of a magnet tends to

Fig. 188.

turn itself at right angles to the plane
of the magnet when a current is sent
through it. It is restrained in this mo-
tion by the twisting up of the suspending
wires.
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This principle is practically demon-
strated in Fig. 135.

Between the two poles of the com-
pound
horse-
shoe mag-

7 net, A, a

—> very thin
frame, C,
having the
shape of a
rectan-
gle is suspended. This frame, C, is wound
with a very fine copper wire. It also
carries the mirror, S, or else a pointer.
The suspending wire which is clearly
seen in the illustration is made of silver
and is very fine. This wire at the same
time is used to carry the current to the
coil. A second such wire, or a small
spiral, is attached at the bottom of the
frame C, and goes to the spring, f. A
small adjusting screw, in connection with
the spring, f, can be used to regulate
the tension of the wires. The magnetic
effect is greatly strengthened by the soft
iron tube, B, around which the frame, C,
turns. The small frame itself is usu-
ally made of aluminum.

89. HOT WIRE INSTRUMENTS.
a. Wind a spiral of platinum wire,
(No. 32 to No. 18, B. & S. gauge), of

Fig. 1384.

about three or four turns, and with an
opening large enough that the spiral can
be slipped over a thermometer bulb. This

spiral is then placed in the circuit with a
standard tangent galvanometer and
rheostat, and the resulting current inten-
sities are marked on the thermometer.
When alternating current is used such a
thermometer will always give the mean
current intensities, but it takes a long
time to come up to its full value.

b. In Fig. 136 we have a platinum-
silver wire, d, No. 43 B. & S., about 6.3
inches long, having a resistance of about
14.5 Ohms. This wire is fastened rigid-
ly at its two ends, and the small adjust-

—— |

Fig. 136.

ing screw, s, is used to give more or less
tension to the wire, d. About in the cen-
ter of the wire is fastened a brass wire,
m, No. 44, B. & S,, and about 4 inches
long, the other end being fastened rigidly.
From the center of this wire, a cocoon
thread is passed around a small pulley
and connected to a sensitive spring, p,
which keeps the wires always in tension.
When the current passes through, d, the
latter heats up and becomes longer. The
small pulley, whose axis is mounted in
bearings of glass or some precious stone,
therefore turns, carrying with it the
pointer. These instruments can be used
for direct and alternating currents.

When used as an ammeter, d is in
shunt, while the voltmeters have a very
high multiplying resistance.

An equally good arrangement is shown
in Fig. 137.

AB and CD are two parallel wires
and are usually in a vertical plane. The
current traverses these wires either in
series or in parallel, as desired, and they
are bent out of their parallel lines by
means of the fine silk thread, a, c, b, as
soon as they are heated, which lengthens
them.

At c, another silk thread is attached,
which runs over the pulley, r, which lat-
ter is connected rigidly with the small
mirror, s. The spiral spring, f, keeps
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the silk thread in tension. The mirror
can, of course, be replaced by a light
hand.

90 CURRENT REVERSERS AND
THEIR CONSTRUCTION

It is almost impossible, when using
galvanometers, to set the magnetic needle
in such a man-

B CD ner that it lies
absolutely in the
North-South di-
rection. There
will always be
more or less er-
ror in the read-
ings, but these
faulty readings
can be rectified
by reversing the
direction of the
current. This
will give read-
- ings on both
sides of the =zero, and if the mean
of the two is taken, a very accurate net
reading is had.

Apparatus which reverse the direction
of the current quickly are termed current
reversers, commutators, gyrotropes and
inverters.

ig. 137, .
B Fig. 137 D

F.
Fig. 189.

Fig. 138,

In most of the modern current revers-
ers no iron is used as this would influ-
ence the magnetic needles of the galva-
nometers or other highly sensitive in-
struments.

CURRENT REVERSERS WITH QUICK-
SILVER.

This is illustrated in Figs. 138 and 139.

In a wonden disc, from 3 to 4 inches
in diameter and 34- inch thickness, bore,
about 5 inch from the circumference,
four holes from 4 to %4 inch in diam-
eter and 1% inch deep, in such a way
that the four holes form a square as
shown. These holes are then filled with
quicksilver. In the center glue a wood-
en upright, about the thickness of a pen-
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cil and about 214 inches in length. This
is used to carry the wooden bar, as
shown. In this wooden bar two holes
are bored which take two copper wires
of No. 10, B. &. S. gauge, and these viires
should fit snugly in the holes in the bar.
The wires themselves are bent twice at
right angles, as clearly shown in our il-
lustra-
tion, an d
these wires
; ¥ ’ must, of
> course, Co-
incide with
the holes in
= the base
1 k. of the appa-
ratus.
Fig. 140. When turn-
ing the block with the wires to another
position a different connection is had.
This can be clearly seen by referring to
Fig. 130. The current, therefore, can eas-
ily be reversed and without any loss of
current.

The four binding posts B,, B,, G,, G,,
are of the usual screw type, and connect-
ed to the four holes, respectively, mak-
ing contact with the quicksilver.

CYLINDRICAL COMMUTATORS.

This type is shown in Fig. 140.

To a wooden cylinder from 2% to 4
inches in length, and 1.5 inches diameter,
are fastened rings of copper, or brass,
about 0.6 inch wide. These rings are
shaped in a certain manner as clearly
shown in illustration. The rings can be
cut from a piece of tubing, if desired,
and the three rings themselves can easily
be cut from the same piece, as will be
evidenced by studying the illustration.

In the position shown, the positive
current flows from a, through the brush
to i k, to the binding post m, and from
there to n. If now the cylinder is turned
through 180° the positive current will
flow from a to k and n to m.
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RUHMKORFF’'S COMMUTATOR

This arrangement is shown in Fig. 141.

Two hard rubber discs about 2 inches
diameter are placed as shown. These
two discs are held apart by means of the
metallic rods m and m,. The connection
is made between m, and the bearing P,,
while another connection is made from
the metallic rod, m,, to the bearing P.
The current supply is connected with P,
and P, and is taken off from the brushes
G and G,. By turning the pulley S, m,
comes in contact with G, and m with G,,
thereby reversing the current.

DUJARDIN’S CURRENT REVERSER.

This is one
of the earli-
est current
reversers, and
is shown in
Fig. 142.

The construction of this is so evident
from the sketch that we need not say
much about it except that the piece which
connects the springs F, and F,, is usually
of hard rubber or fibre. If the two strips,
F and F,, are moved to the left the strip,
F, comes in contact with a, while F,
comes in contact with b.

Fig. 142.

COMMUTATOR TO PROVE THE
POLARIZATION CURRENT.
SIEMEN’S 1864.

In the center of a small board Figs.
143 and 144, a wooden disc about 2 inch-
es in diameter and $4 inch thick is placed
so it may revolve around a brass axis.
On the edge of the disc, two copper or
brass strips are attached, which strips do
not touch each other. At the binding
posts a, b, ¢, and d, strong brushes are

Fig. 148.

Fig. 144,

attached in such a manner that they slide
upon the brass or copper strips, as
shown.

By studying Fig. 143, we will see that
the current of the battery, E, goes via
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a and b to the water decomposition cell,
W, to the galvanometer, G, to ¢ and d
thence back to the battery.

In illustration 144 the disc is turned
around go° and the current of the bat-
tery now flows from a to d and back to
the battery. The polarization current
of W, goes to b, ¢ and from there through
the galvanometer, back to the cell, and
for that reason the hand will point in the
opposite direction.

In Fig. 145 we have illustrated the cur-
rent reverser of Bertin, and his applica-
tion for Dujardin apparatus.

By turning the disc by means of the
handle at the top the central prong comes
in contact with
either of the
t w o sorings
shown. The cur-
rent is taken off
' at the posts

marked <+ and

Another com-
Fig. 145. mutator is
shown in Figs. 146 and 147 and here the
current is reversed by simply changing
the plugs m, and m, as shown. The metal
pieces are usually made of brass, about 4
inch thick, and the conections are made
to the binding posts B,, B,, G,, and G..

Fig. 147.

It is not well known that an ordinary
three point Morse key can be used as a
current reverser and the student can eas-
ily convince himself of this by experi-
ment.

(To be continued.)

PACIFIC RADIO COMMUNICAT-
ING ASSOCIATION.

The Pacific Radio Communicating
Association, 1109 Washington street,
Vancouver, Wag).. has, up to date, about
thirty-two members and would be glad
to correspond with any other clubs
throughout the United States having the
same project in mind, the development
of radio signaling, and transmission.
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The New 10 K. W. Government Wireless Station
At San Antonio, Tex.

By Sidney Friedrich.

The wireless station at Fort Sam
Houston, San Antonio, Texas, is a gocd
example of how our Government is ex-
tending its wireless com-

which is very advantageous in long
distance reading.
The engine room is in the rear of the

munication. Fort Sam
Houston is a military post
of some consequence, being
the second largest army post
in this country.

The wireless station has
been in operation since last
February. The two steel
towers rise to an imposing
height of 200 feet. The
aerial is of the “I” type, con-
sisting of seven heavy phos-
phor bronze wires 300 fect
long. The building in which
the apparatus is located 1is
situated in the center of the
distance between the towers.
It has a second story, which
is used by the operators as
a rest room.

All of the transmitting ap-
paratus was constructed by
the Telefunken Company.
The 10-kilowatt transform-
er, a peculiar cage-like af-
fair, can be noticed on the
side of the table (in back of
the helix) in the picture that shows the
transmitting outfit only. The well-

SENDING APPARATUS.

known quenched spark gap is used,
giving a high pitched singing spark,

THE AERIAL.

building. A 2o-horsepower Wagner
induction motor runs a generator which
delivers 220 volts, 500 cycles.

There are two receiving sets; one a
Telefunken, the other a Picard, made
by the Wireless Sgecialty Apparatus Co.
The latter is most often used. The de-
tectors of this set are Perikon and Py-
ron. The Perikon detector proves more
sensitive, but has a tendency to pick up
more static disturbances than the Pyron.
Sullivan 5,000-ohm head receivers are
used for long distance. Mr. H. F. Jor-
dan, the man shown seated at the table in
the picture, is chief operator, and Mr.
J. A. Dickson is assistant operator.

Under favorable conditions this station
has transmitted 1,500 miles. The opera-
tors believe that. during the coming win-
ter some good records will be made. The
call letters are SA. A few of the sta-
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tions that are heard are: Chicago, Ill.;
Fort Leavenworth, Kans.; New Or-
leans, La.; Pensacola, Fla.; Key West,
Fla.; Havana, Cuba; Cape San Antonio,

RECEIVING APPARATUS.

Cuba; Colon, Panama; and San Juan,
Porto Rico.

UNIQUE AMERICAN AND ENG-
LISH ELECTRIC PLEASURE
BOATS.

By Frank C. Perkins.
Electric motors and storage battery
plants have been utilized for driving

16-FOOT ELECTRIC FISHING BOAT.

pleasure boats of various sizes, from
the smallest fishing craft to yachts
forty or fifty feet in length, with a ca-
pacity of from sixty to seventy passen-
gers.

The accompanying illustration, Fig.
1, shows a small 16 foot electric fishing
loat of American construction, as utii-
ized on Schroon Lake, for fishing and
hunting. The electrical equipment
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was designed and constructed at Bay-
onne City, N. J.,, and consists of a
small battery placed under the seats
and stern of the boat, the electric mo-
tor and controller being mounted near
the stern.

In Fig. 2 is shown the large Ameri-
can electric passenger launch *“Manhat-
tan.” This 42 {oot boat was also de-
signed and constructed at Bayonne
City, N. ], and has a capacity of nearly
three score persons. The battery is
placed under the seats and the motor
under the floor at the stern, the con-
troller being located near the wheel at
the bow.

The English electric launch “Li-

42-FQOT ELECTRIC LAUNCH.

vonia” is equipped with W. Rowland
IEdwards’ single lever gear, and was
constructed at the Riverside Works at
Weybridge, Surrey, by the Thames
Valley Launch Co., Ltd. This 35 foot
high speed electric pleasure launch is
capable of making 50 miles on one
charge easily, it is claimed The boat
has 48 Leitner accumulator ceils of 200
ampere hours capacity. The motor
takes a current of 28 amperes at full
speed of 9 miles per hour, and is of
the Beever-Edwards type. This Eng-

35-FOOT ENGLISH ELECTRIC.
lish electric launch is used purely for
pleasure purposes and has seating ca-
pacity for eight persons.
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The Disturbing Influence of Solar Raditaion on the

Wireless Transmission of Energy
By Nikola Tesla

Editorial Note.—In the following interesting article,
Dr. Tesla presents a theory to account for the dimin-
ished intensity of wireless signals on account of bright
sunlight, which differs radicall from the commonly
acqepted assumption that the effect is due to the ioni-
zation of the upper layers of the atmosrhere by the
ultra-violet rays of the sunlight. It will also be no-
ticed that he does not accept the notion that the
signals are transmitted by means of Hertzian or elec-
tro-magnetic waves, but explains the phenomenon on
an altogether different basis.

When Heinrich Hertz announced the re-
sults of his famous experiments in confirma-
tion of the Maxwellian electromagnetic theory
of light, the scientific mind at once leaped to
the conclusion that the newly discovered dark
rays might be used as a means for transmitting
intelligible messages through space. It was an
obvious inference, for heliography, or sig-
nalling by beams of light, was a well recog-
nized wireless art. There was no departure
in principle, but the actual demonstration of a
cherished scientific 1dea surrounded the novel
suggestion with a nimbus of originality and
atmosphere of potent achievement. 1 also
caught the fire of enthusiasm, but was not long
deceived in regard to the practical possibilities
of this method of conveying intelligence.

Granted even that all difficulties were suc-
cessfully overcome, the field of application
was manifestly circumscribed. Heliographic
signals had been flashed to a distance of 200
miles, but to produce Hertzian rays of such
penetrating power as those of light appeared
next to impossible, the frequencies obtainable

/////”/
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through electrical discharges being necessarily
of a much lower order. The rectilinear propa-
gation would limit the action on the receiver
to the extent of the horizon and entail inter-
ference of obstacles in a straight line joining
the stations. The transmission would be sub-
ject to the caprices of the air and, chief of all

drawbacks, the intensity of disturbances of this
character would rapidly diminish with the dis-
tance.

But a few tests with apparatus far ahead of
the art of that time satisfied me that the solu-
tion lay in a different direction, and after a
careful study of the problem I evolved a new
plan, which was fully described in my ad-
dresses before the Franklin Institute and Na-
tional Electric Light Association in February
and March, 1803. It was an extension of the
transmission through a single wire without re-
turn, the practicability of which I had already
demonstrated. If my ideas were rational, dis-
tance was of no consequence and energy could
be conveyed from one to any other point of

? =
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»
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layors: Speed (mean, v° !
Resultant Current to
opposite polot of globe:
speed  (constant)
FIG. 2.

the globe, and in any desired amount. The
task was begun under the inspiration of these
great possibilities.

While scientific investigation had laid bare
all the essential facts relating to Hertz-wave
telegraphy, little knowledge was available bear-
ing on the system proposed by me. The very
first requirement, of course, was the produc-
tion of powerful electrical vibrations. To im-
part these to the earth in an efficient manner,
to construct proper receiving apparatus, and
develop other technical details could be confi-
dently undertaken. But the all-important ques-
tion was, how would the planet be affected by
tue oscillations impressed upon it? Would not
the capacity of the terrestrial system, com-
posed of the earth and its conducting envelope,
be too great? As to this, the theoretical pros-
pect was for a long time discouraging. I found
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that currents of high frequency and potential,
such as had to be necessarily employed for the
purpose, passed freely through air moderately
rarefied. Judging from these experiences, the
dielectric stratum separating the two conduct-
ing spherical surfaces could be scarcely more
than 20 kilometers thick and, consequently, the
capacity would be over 220,000 microfarads,
altogether too great to permit economic trans-
mission of power to distances of commercial
importance. Another observation was that
these currents cause considerable loss of
energy in the air around the wire. That such
waste might also occur in the earth’s atmo-
sphere was but a logical inference.

A number of years passed in efforts to im-
prove the apparatus and to study the electrical
phenomena produced. Finally my labors were
rewarded and the truth was positively estab-
lished : the globe did not act like a conductor
of immense capacity and the loss of energy,
due to absorption in the air, was insignificant.

FIG.

The exact mode of propagation of the currents
from the source and the laws governing the
electrical movement had still to be ascertained.
Until this was accomplished the new art could
not be placed on the plane of scientific engi-
neering. One could bridge the greatest dis-
tance by sheer force, there being virtually no
limit to the intensity of the vibrations devel-
oped by such a transmitter, but the installment
of economic plants and the predetermination
of the effects, as required in most practical
applications, would be impossible.

Such was the state of things in 1899 when
I discovered a new difficulty of which I had
never thought before. It was an obstacle
which could not be overcome by any improve-
ment devised by man and of such nature as to
fill me with apprehension that transmission of
power without wires might never be quite prac-
ticable. I think it useful, in the present phase
of development, to acquaint the profession
with my investigations.

It is a well known fact that the action on a
wireless receiver is appreciably weaker during
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the day than at night, and this is attributed to
the effect of sunlight on the elevated aerials,
an explanation naturally suggested through an
early observation of Heinrich Hertz. Another
theory, ingenious but rather fine-spun, is that
some of the energy of the waves is absorbed
by ions or electrons, freed in sunlight and
caused to move in the direction of propaga-
tion. The Electrical Review and Western
Electrician of June 1, 1912, contains a report
of a test, during the recent solar eclipse, be-
tween the station of the Royal Dock Yard in
Copenhagen and the Blaavandshuk station on
the coast of Jutland, in which it was demon-
strated that the signals in that region became
more distinct and reliable when the sunlight
was partially cut off by the moon. The object
of this communication is to show that in all
the instances reported the weakening of the
impulses was due to an entirely different cause.

It is indispensable to first dispel a few errors
under which electricians have labored for

3.

years, owing to the tremendous momentum
imparted to the scientific mind through the
work of Hertz, which has hampered inde-
pendent thought and experiment. To facilitate
understanding, attention is called to the an-
nexed diagrams, in which Fig. 1 and Fig. 2
represent, respectively, the well known ar-
rangements of circuits in the Hertz-wave sys-
tem and my own. In the former the trans-
mitting and receiving conductors are separated
from the ground through spark gaps, choking
coils, and high resistances. This is necessary,
as a ground connection greatly reduces the
intensity of the radiation by cutting off half
of the oscillator and also by increasing the
length of the waves from 40 to 100 per cent.,
according to the distribution of capacity and
inductance. In the system devised by me a
connection to earth, -either directly or through
a condenser, is essential. The receiver, in the
first case, is affected only by rays transmitted
through the air, conduction being excluded;
in the latter instance there is no appreciable
radiation and the receiver is energized by cur-
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rents conducted through the earth while an
equivalent electric displacement occurs in the
atmosphere.

Now, an error which should be the focus of
investigation for experts is, that in the ar-
rangement shown in Fig. 1 the Hertzian effect
has been gradually reduced through the lower-
ing of frequency, so as to be negligible when
the usual wave-lengths are employed. * That
the energy is transmitted chiefly, if not wholly,
by conduction can be demonstrated in a num-
ber of ways. One is to replace the vertical
transmitting wire by a horizontal one of the
same effective capacity, when it will be found
that the action on the receiver is as before.
Another evidence is afforded by quantitative
measurement, which proves that the energy
received does not diminish with the square of
the distance, as it should, since the Hertzian
radiation propagates in a hemisphere. One
more experiment in support of this view may
be suggested. When transmission through the
ground is prevented or impeded, as by sever-
ing the connection or otherwise, the receiver
fails to respond, at least when the distance
is considerable. The plain fact is that the
Hertz waves emitted from the aerial are just
as much of a loss of power as the short
radiations of heat due to frictional waste in
the wire. It has been contended that radia-
tion and conduction might both be utilized in
actuating the receiver, but this view is unten-
able in the light of my discovery of the won-
derful law governing the movement of elec-
tricity through the globe, which may be con-
veniently expressed by the statement that the
projections of the wave-lengths (measured
along the surface) on the earth’s diameter or
axis of symmetry of movement are all equal.
Since the surfaces of the zones so defined are
the same the law can also be expressed by
stating that the current sweeps in equal times
over equal lerrestrial areas. (See among
others “Handbook of Wireless Telegraphy,”
py James Erskine-Murray.) Thus the velocity
of propagation through the superficial layers
is variable, dependent on the distance from
the transmitter, the mean value being 7/2 times
the velocity of light, while the ideal flow along
the axis of propagation takes place with a
speed of approximately 300,000 kilometers per
second.

To illustrate, the current from a transmitter
situated at the Atlantic Coast will traverse that
ocean—a distance of 4,800 kilometers—in less
than 0.006 second with an average speed of
800,000 kilometers. If the signalling were

done by Hertz waves the time required would
be 0.016 second.

Bearing, then, in mind that the receiver is
operated simply by currents conducted along
the earth as through a wire, energy radiated
playing no part, it will be at once evident that
the weakening of the impulses could not be
due to any changes in the air, making it turbid
or conductive, but should be traced to an effect
interfering with- the transmission of the cur-
rent through the superficial layers of the globe.
The solar radiations are the primary cause,
that is true, not those of light, but of heat.
The loss of energy, I have found, is due to the
evaporation of the water on that side of the
earth which is turned toward the sun, the con-
ducting particles carrying off more or less of
the electrical charges imparted to the ground.
This subject has been investigated by me for
a number of years, and on some future occa-
sion I propose to dwell on it more extensively.
At present it may be sufficient, for the guid-
ance of experts, to state that the waste of
energy is proportional to the product of the
square of the electric density induced by the
transmitter at the earth’s surface and the fre-
quency of the currents. Expressed in this
manner it may not appear of very great prac-
tical significance. But remembering that the
curface density increases with the frequency
it may -also be stated that the loss is propor-
tional to the cube of the frequency. With
waves 300 meters in length economic transmis-
sion of energy is out of the question, the loss
being too great. When using wave-lengths of
6,000 meters it is still noticeable thougl: not a
serious drawback. With wave-lengths of 12,-
000 meters it becomes quite insignificant, and
on this fortunate fact rests the future of wire-
less transmission of energy.

To assist investigation of this interesting
and important subject, Fig. 3 has been added,
showing the earth in the position of summer
solstice with the transmitter just emerging
from the shadow. Observation will bring out
the fact that the weakening is not noticeable
until the aerials have reached a position, with
reference to the sun, in which the evaporation
of the water is distinctly more rapid. The
maximum will not be exactly when the angle
of incidence of the sun’s rays is greatest, but
some lime after. It is noteworthy that the ex-
perimenters who watched the effect of the re-
cent eclipse, above referred to, have observed
the delay.

Reprinted by permission of Elec. Rev. & West. Elecin.
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Farly Galvani Experiments

The following illustrations which are
taken from some very rare and al-
most priceless books have never appeared
previously in any magazine and show
some of the early experiments of Gal-
vani.

Fig. 1 shows the famous frog experi-
ment, the illustration being copied from a
copper plate engraving in the book “De
Viribus Electricitatis in Motu Muscalari,”
by Aloysii Galvani, published in the year
1771.
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course, has nothing to do with contact
electricity as we understand it to-day.

Fig. 2 shows similar arrangements, and
from it will be seen that Galvani as is
well known, thought the frog leg to be
nothing but a leyden jar which became
active under the influence of static elec-
tricity. The static machine and the ley-
den jar on the table proves this conclu-
sively.

A curious experiment is shown in the
same illustration, and marked Fig. 3.

-
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FIG. I.
Note that no return circuit is provided for.

It shows the frog lying on a table
with a wire through its spine. Another
frog will also be seen, encased in a glass
bottle standing on the curb of the well,
D. This illustration proves conclusively
that Galvani himself at the time this book
was published did not understand con-
tact electricity. As will be clearly seen
in the illustration, no return circuit is
provided for, and if any action would
take place at all it could only be through
the effect of static electricity which, of

On a pedestal, G, stands a bottle, A, in
which a frog is suspended. By connect-
ing at C, and operating the static ma-
chine the frog will act very much like an
electroscope, and the frog's legs will be
jerked up vigorously as long as sparks
from the machine are transmitted to the
wire, F. From this we see conclusively
that Galvani worked in an altogether
wrong direction, and he died without
having really grasped the principle of
contact electricity.



MODERN ELECTRICS 577

FIG. 2.
This shows Galvani thought, the action to be due entirely to static electricity.

FIG. 3.
Note Fig. 12, First reference to contact electricity.
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Our Fig. 3 is taken from the valuable
book entitled “Aloysii Galvani,” by Jo-
hannes Aldini, of the year 1792.

This curious illustration shows a good
many applications of the famous frog
experiment, especially Fig. 12 brings this
still closer to the ultimate contact
electricity, and this feature is particu-
larly interesting, inasmuch as even Al-
dini himself did not, at that. time, fully
understand the action.

An interesting experiment is also seen
from the same plate, Fig. 9. It will be

MODERN ELECTRICS

seen that different methods are used,
this no doubt producing a pure Galvanic
action upon the frog leg.

This is also seen in the reference Fig.
20. Also Fig. 14 and Fig. 17.

Our illustrations are very valuable in
that they show the student the various
stages of an important discovery, and
how important the investigators mmnst
have thought a simple phenomenon, to
be, to go to so much trouble and devise
so many different experiments in order
to discover something really new.

Along The Great White Way.

HALCYON /2\
MESSALINE N

PETTICOATS

asisron THE ABEL

THe O3 Gude CaNY

We present this month the first of a
series of photographs and descriptions
of notable electric signs, in the theatre
district of New York City. This sign,
erected by O. J. Gude Co., for A. G.
Hyde & Sons, manufacturers of
“Hydegrade” products, is an adver-
tisement of the Halcyon Messaline
Petticoat. When in operation, it shows
a girl constantly skipping rope, the
action being quite lifelike. At the same
time the reading matter composing the
rest of the sign is flashed on and off
at short intervals.

The sign is 32 feet high by 50 feet
long. The girl is 28 feet tall; her head,
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Photo O. J. Gude Co., N. Y.

+ feet high by 3 feet wide; each of her
arms, 7 feet long; and her arms, out-
stretched, measures 18 feet. The let-
ter, H, is 8 feet high; the rope, 28 feet
long, and the sign contains a total of
1,668 lamps.

This sign, located at Forty-second
street and Seventh avenue, is in what
might be termed the heart of the
the Great White Way. In the one block.
west of the sign, on Forty-second
street, are seven theatres; and within
four blocks there are twenty-seven
theatres, eight large hotels, and a
dozen popular restaurants and clubs.
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This Month’s Cover

) EGINNING with this issue we will,
" until further notice, change our
cover every month, each cover showing a
different historical electrical invention,
and we think the idea will be welcomed
by our readers.

Luigi Aloisio Galvani was born Sep-
tember 9, 1737, at Bologna, Italy.

He first studied theology ; and was only
kept from the convent with great diffi-
culty. Later he stud-
ied medicine, and in
1762 he was made a
professor, in this ca-
pacity, at Bologna.
During this time he
published several dis-
sertations on the
anatomy of birds,
which, however, were
not seriously consid-
ered.

The revolu-
tion brought sad days
for Galvani. In the
year 1796 Bonaparte
obtained the com-
mand of the French
armies in Italy and
forced the King of
Sardinia to peace. A part of Parma in
1797 became a republic. Galvani re-
fused to declare the republican oath, and
through this he lost his position. The
position was offered him afterwards by
the republic, but his health had become
so bad that he was no longer able to fill
his duties, and he died shortly after-
wards, quite poor, on the 4th of Decem-
ber, 1798.

While it is not now possible to give
the exact date at which Galvani made
the famous “frog” experiment, from
which modern electricity takes its birth,
it is agreed to-day that the year 1770 is
undoubtedly the one in which Galvam
first made his experiment.

There are several versions of the dis-

LUIGI ALOISIO GALVANI.

covery, and the one which has of late
received most credence is described by
Whewell.

Galvani was in the habit of prescrib-
ing, for his wife, frog soup on account of
her poor health, and this soup Galvani
used to prepare himself. By chance,
some freshly skinned frogs’ legs were
laid on the table, in close proximity to an
electric friction machine. An attendant
accidentally touched
one of these legs with
the point of a knife,
and Galvani's wife
was very much sur-
prised to see the
frog's leg jerk vio-
lently. She told this
to Galvani, who re-
peated the experiment
.\ immediately, and af-
terwards continued it
in various ways. He
found that the twitch-
ing of the frog’s leg
would always appear
when the electric fric-
tion machine w as
worked, if, at the
same time, the frog
was in contact with an electric conductor
such as, for instance, a metal wire.

Cle i s g

Although  Galvani’s  discovery was
purely accidental, it must be said, to Tis
credit, that he followed the experiment
carefully, and, although he did not fully
realize what his discovery really meant,
he deserves full recognition for it.

Until his death Galvani thought that
the frog leg represented a certain kind
of leyden jar, in which the muscles were
the outer, the nerves the inner coatings
of the jar. He thought that the connec-
tion of the nerves with the muscles
through a wire would produce a dis-
charge, and, through this, the jerking
movement of the frog’s leg would be the
result.
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Experiments with the Musical Arc

By Stanley E. Hyde.

The singing or musical arc was discov-
ered by Duddell in 1900, and on its prin-
ciple of operation is founded the present
wireless telephone (Arc System). It
consists as shown in Fig. 1, and the ac-
companying photograph, of an arc lamp
which is supplied with a constant direct-
current and around which is shunted a
condenser and inductance in series, the
capacity of the condenser being variable.
The arc should not consume more than
from 3 to 5 amperes and must be kept
from hissing or spluttering.

The action which is supposed to take
place is as follows: When the capacity
and inductance are shunted across the
burning arc the condenser takes on a

charge and the current through the arc
diminishes to a small extent, the voltage
thereby increases and charges the con-
denser to a still higher potential. The
self induction of the inductance coil
keeps the current flowing in the same di-
rection for a very short interval, which
results in the condenser becoming
charged to a potential which is higher
than that of the arc, and as soon as the
current stops flowing the condenser dis-
charges across the arc through the induc-
tance and charges in the opposite direc-
tion. It does this a great many times
in a second and persistent and undamped
oscillations are set up in this closed cir-
cuit.

The inductance in this case consists of
50 turns of No. 10 copper wire wound
on a spool as shown in the photo on top
of the condenser case. The condenser is
made up of two units, one consists of ca-
pacities from .01 MF to .1 and the other
from .1 to 1 MF, respectively. The dif-

ferent capacities are cut in by the two
multi-point switches on the front of the
condenser case. .

The arc lamp need not be a very ela-
borate one but can consist of any arc
lamp that is adjustable by hand, as the
arc length that is formed by a self-regu-
lating lamp is not suitable for the forma-
tion of the oscillatory current. A hand
adjusted steriopticon lamp is just the
thing for this purpose and is of the type
shown.

A lamp bank is connected in series with
the current supply and is used to regulate
the amount of current that the arc draws.
In adjusting the apparatus the arc is ad-
justed with one hand while the conden-
ser is varied with the other until the arc
gives out a shrill musical note, then by
moving the switch on the condenser back
and forth different notes can be produced
which can be heard in a large room very
plainly and any other arc light that is
supplied off the same circuit will give
forth the same notes that are formed at
the closed oscillation circuit of the first.
The writer became aware of this by hav-
ing his attention called to the fact when
the singing arc was in operation it ef-
fected another lamp which was being
used for throwing pictures on to a screen,
much to the amusement of the audience.
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The highest pitches are obtained when
a small capacity is used ; the reason being
that the natural period of oscillation of
the circuit varies inversely with the ca-
pacity of the condenser, according to the
well-known formula:
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Frequency = ————

21r\/LC

wherein, C is the capacity of the con-
denser, in farads, and L is the induc-
tance of the coil, in henries. The value
of the frequency obtained is in cycles per
second, which, in this case, corresponds
to the number of complete vibrations per
second of the musical tone produced.

In Fig. 2 is shown a method for mak-
ing different notes of the scale by press-
ing keys that connect capacities in series
with the inductance, they being smaller
as the scale goes up. B is a strip of
brass about a foot long and an inch wide
that is screwed to a board or other suit-
able support. The keys are made of small
brass rod threaded on the top end and
a hard rubber knob screwed on. These
keys are held up by little springs shown
at A. The under contacts are made of
squares of brass or copper as the current
to be broken is very low in amperage and
will not arc at all. The largest conden-
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ser is marked as 1 of the scale and the
next largest as 2, etc.

1f the reader is fortunate enough to
have a telephone transmitter that will
not burn out when carrying comparative-
ly large currents the arc can be changed
to a talking arc by shunting the special
transmitter around the arc as shown in
Fig. 3. A good transmitter for heavy
currents can be made in the following
way: Secure four ordinary telephone
transmitters and a wooden bowl, similar
to those used as mortars for pounding
up chemicals, etc. The transmitters are
screwed around the inside of the bowl so
their speaking trumpets are all focused
toward the centre of the bowl. When
this is arranged they are connected in par-
allel and the lead wires brought to the
binding posts either on the bowl or to
some other support to which the bow! is
screwed. The curvature of the wooden
bowl serves to catch and concentrate the
sound waves into the four transmitters
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thus making the reproduced speech much
louder in the arc. When the arc is set
up for operation the transmitter is con-
nected preferably in some other room
than the one in which the arc lamp is, so
that the person speaking into the trans-
mitter will not be confused with the re-
produced words. Tt is a very nice experi-
ment to get the arc to reproduce the orig-
inal words, but it can be accomplished
and the results are more than gratifying.
Placing a phonograph before the trans-
mitter will give excellent results as mu-
sical sounds are reproduced from the arc
much better than words.
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As this transmitter will respond to
heavy currents it might be used satisfac-
torily in connection with wireless tele-
phone experiments. When using as a
telephone the condenser is adjusted until
the frequency is so high that the sound
is no longer perceptible to the ears. In
all these experiments the lamp bank must
be used so they will serve the double pur-
pose of offering resistance and choking
back high frequency currents from the
source of energy and make it discharge
across the arc.

EAST GLENVILLE WIRELESS
CLUB.

The East Glenville M. E. Wireless
Club wishes to announce its organiza-
tion on the night of June 25, 1912.

Our aim is to help amateurs in the
study of electricity and to become good
wireless operators. We started with
eleven members.

The officers are: D. Bennett, presi-
dent; G. Aldridge, vice-president; J.
Pattles, treasurer; F. Russell, secre-
iary: S. Aldridge, director.

We would like to hear from other
amateur clubs.

Address ~ all  communications, F.
A. Russell, 634 East One Hundred and
Twenty-fourth street, Cleveland, Ohio.
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Vol. V. SEPTEMBER No. 6
EDITORIAL.

¢ N our June issue we called attention to

" the fact that the Alexander Bill in its

new state (S. 6412) passed the Senate

on May 7th. We now have to report with

FILEEYERI.CIS

gratification that on August gth the House
passed the bill and on August 17th President
Talft signed the bill, and it is therefore now
a law.

We call the readers’ attention to our Edi-
torial in the June issue and also refer to the
Editorial in the July tssue, from which it will
be seen that the new law will be of great
benefit to all parties concerned.

The amateur knows now, absolutely where
he stands, and what he can do, and he can-
not he harassed any more by unscrupulous
officials, be they Government or working for
Commercial Companies. The amateur now
knows exactly what his rights are, and under
the new law, he will have far more rights
than he ever had before the law passed.

The new law will go into effect go days
after its passage, in other words, November
17th will be the date of its actual enforce-
ment.

The Secretary of Commerce and Labor, at
Washington, will no doubt have printed, a
set of rules which can be had for the asking,
if proper application is made.

The amateur should remember, above all,
that this law is not made to curb the amateur,
as much as to help him along in his experi-
ments. All that is required is that he use a
certain wave length and that he should not
wilfully interfere with other people’s busi-
ness.

This magazine has always stood for this,
and the owners of Modern Electrics are to
be congratulated that the long fight has been
won in favor of the amateur, as not alone
has he now all the liberties he had before,
but has a great deal more liberty, and, at
the same time, his experiments are endorsed
by the Government with its official stamp. he
is no longer considered a pest, but is now
considered in the same light as a Govern-
ment or Commercial operator, having his own
rights the same as they.

It should be distinctly understood therefore
that the amateur may continue his activities
as before, except that he must not use a
greater wave length than 200 metres, nor use
a greater power than 1 kw. in either his
transformer or spark coil: nor must he use
more than ¥ kw. if he is within five nautical
miles of a Government Station.

A glance at the chart of the Wireless Blue
Book gives the location of the Government
Stations and the amateur can readily keep
himself informed on this point. As to the
wave length we refer the student to the very
comprehensive article published in the March
and June, 1912, issues of this magazine, en-
titled “Limited Wave Lengths.”

We will from time to time publish all new
information regarding the new wireless law,
and will keep our readers fully posted on any
such matters.
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ELECTRICITY AS FOOD.

We print the following cable dis-
patch to the New York Times in their
issue of August 5th:

“If a man is hungry, give him elec-
tricity. If he asks for bread or beef-
steak, put him in an electric chair and
turn on the current.”

This paradoxical method is recom-
mended by Prof. Bergonie of Bor-
deaux, who has been telling his medi-
cal colleagues at Nimes of the curious
results of his experiment.

According to the professor, food can
Le replaced by electricity as nourish-
ment for the human system. Low ten-
sion and high frequency electric cur-
rents—that is, such currents as one
gets from an induction coil or from
the instruments often seen at fairs,
which used to pass currents through
persons holding the terminals—pass-
ing through the body, he says, have
the same effect in producing interior
warmth as meat and bread. But there
is this advantage over food, that they
do not tax the digestive organs.

These currents can.be employed, the
professor says, without the slightest
deleterious effect.

Dr. Bergonie says his treatment will
prove invaluable in the cases of in-
valids, who will be able to assimilate
energy in an electric form. He adds

“In many cases I observed that my
electric treatment led to a notable in-
crease of weight.”

This certainly is a startling discov-
ery—if discovery it can be called.

Dr. Bergonie, in his dispatch, how-
ever, does not state how long one can
go without eating after being treated
electrically; and it has occurred to us
that we now understand, perfectly
well, why electrocuted individuals
wear such happy expressions on their
faces. The reason is, we think, that
they will surely not get hungry any
more, after being treated with the
electrocuting process.

THE FIRST TELEGRAPH

We are very fortunate in being able
to reproduce herewith the first authentic
reference to an electric telegraph; and
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this is the very earliest mention of any
telegraph that has ever appeared in print,
anywhere.

Our illustration shows a page taken
from the boo