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Classified Advertisements

Advertisements in this departmeant § ceants a word,
po display of any kind. Payable in advance, by
currency, check, money order or stamps. Count 7
words per line.

89, discount for 3 insertioms
10% discount for 6 insertions
16% discount for 9 insertions
20% discount for 12 insertions

within one year.

With 78,000 subscribers, we have over 365,000
readers of MODERN ELECTRICS, which makes it
one of the cheapest high grade classified mediums in
the United States.

Advertisements for the May issue must
be in our hands April 1st.

BOOKS, BLUEPRINTS AND FORMULAS

BOUND VOLUME NO. 3 OF “MODERN ELEC-
trics’”” is mow ready, which contains 740 pages, over
1,000 illustrations and writings of 800 authors, 850
articles of unusual interest, with 1,178 questions and
answers. Bound in bandsome black doth, gold
stamped. $1.25.; $.30 extra by mail. Modern Elec
trics, Book Dept., 281 Fulton St, New York City.

BUSINESS OPPORTUNITIES

INCORPORATE YOUR BUSINESS UNDER
Arizona laws. Cost small. No franchise tax. Stock-
holders exempt from corporate debts. Do business
anywhere. Law and forms free. Southwestern Se-
curities & Investment Company, Box U 488, Pheenix,
Arizona, (2)

AERONAUTICS

SOMETHING NEW —A MONOPLANE WITH
rotating planes for propelling. Plans for a 8 x 1%
inch model Circle Monoplane for 25c. Get it; it’s
great! C. R. Zickler, Route No. 29 B, Yonkers, N. Y.

AGENTS WANTED

YOUR OPPORTUNITY TQ START PROFIT-
able mail order business on small capital. 25c brings
sample and full particulars. Hageman-Hoover Co.,
642 S. High, Columbus, Ohio.

«MONEY MAKING IDEAS,” PUBLISHED
monthly, turns your spare time into cash. Sample
copy free. A. Kraus, 409 Chestnut St., Milwaukee,
Wis. 11)

AGENTS WANTED, QUICK—CLEAN, LEGITI-
mate money-making pro osition. No space for ex-
planations. Write for full particulars and exclusive
territory. Krueger Mfg. Co., Dept. 10A, 167 w.
Washington, Chicago. *

$50.00 PER WEEK AND UP. HOW FAR UP

depends on you. Enormous sums are being made by

Oxygenator Salesmen—one has made $21,500 in three

years; another $6,000 in one year: another $4,600 in

six months. Western Oxygenator Co., Bcatricc,( Neb.
11)

AGENTS WANTED TO SELL SALES BOOKS
on good commission in every city in the country.
Write for samples and commissions. Chicago Sales
Book Company, 158 N. Desplaines St., Chicago, Tl

AUTOMOBILES

KEROSENE FOR AUTOMOBILES—OUR NEW
Model B uses successfully half and half mixture low-
cst grades kerosene and gasoline. Satisfaction guar-
anteed or money refunded. Greatly increased power,
very slow speed on high. Starts easy at zero. Spe-
cial agents’ glces. Dept. P, The Air-Friction Car-
bureter Co., Dayton, Ohio. 4 %)%

HERE IS THE BOOK YOU ARE LOOKING
for, written in plain English so it can be easily mas-
tered by you whether you are an experimenter or an
electrical engineer. “Practical Armature and Magnet
Winding,” by Henry C. Horstmann and Victor H.
Tousley, 16mo.. pocket size, leather cover. Price $1.50.
This book is the most valuable aid to the electrician,
either in constructing or operating department. Mod-
ern Publishing Co., 231 Fulton St., New York.

BOOKS, BLUEPRINTS AND FORMULAS

“RHYMES OF DAVID,” RACY. RARE. TRUE
;&dNature. One Dollar. Fetter Book Co., Robinson,
4 @)

“TELEPHONE TROUBLES AND HOW TO
Find Them.” illustrated (56 paees), 25c. W. H.
Hyde, 183 Fifth St., Milwaukee, Wis.

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Carry it around with you
while you are at work. “Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., containing
upwards of 4,800 words, terms and phrases employed
in the electrical profession with their definitions given
in the most comprehensive manner. Full leather
cover; 50c, postpaid. Modern Publishing Co., 231
Fulton St., New York.

“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 20 Wircless Experts, containing 96 pages and 75
illustrations, written expressly for wireless amateurs,
and is a book that you cannot_afford to be without.
Price. $.20 postpaid. Modern Electrics, Book Dept.,
231 Fulton St., New York City.

ELECTRICAL APPARATUS

AMMETERS, 1000 WATCH SIZE, NICKEL-
plated, guaranteed, battery testers, in chamois leataer
cases, Read 0-30 amperes, 25¢ postpaid. Stamps
taken. E. W. Electrical Co., 3526 Broadway, New
York. (3)

MODELS MADE OF ANY DESCRIPTION.
Electrical work a specialty. Our long ex erience will
be your benefit. Moderate prices. tlas Model
Works, 125 S. Fifth Ave., Chicago, 111

RENEW OLD DRY BATTERIES -— GUARAN.-
teed instructions, 20c. Johnson, 4333 N. Sawyer Avc.,
Chicago.

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 87 illustrations and is
considered a masterpiece. Send_$.25 in stamps, coin
or M. O. to Modern Electrics, Book Dept., 231 Ful-
ton St., New York City.

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

“MY OLD KENTUCKY HOME.” “SUWANEE
River,” “Old Black Joe.” “Massa’s in de Cold
Cold Ground”—Few people know the story of their
author, Stephen C. Foster. An interesting sketch of
his life sent postpaid on receipt of 20 cents. Depart-
ment “L,” Box 192, Atlanta, Georgia.

ELECTRICAL AND MECHANICAT, BOOKS. 100
titles. Dest nrices.  Send for circulars.  Proctor

HERE 1S THE VERY LATEST AND MOST
valuable work on electricity for the amateur or prac-
tical electrician, published: “Easy Electrical Experi-
ments and How to Make Them,” by L. P. Dickenson,
220 pages, 110 illustrations, 12mo. cloth binding.
Price $1.00, postpaid. Modern Publishing Co., 231
Fulton St., New York.

RAINCOATS

Rook Co.. 550A W. Take St.. Chicago, TIL (S 3]

3,000 RECIPES. TRADE SECRETS 10 = RAINCOATS—AT MANUFACTURERS’ PRICES.
“Roadman’s Guide.” 100 money making schemes, 25c. Men's and women's. Stylish and scrviceable, in tan
Seientific Bank Shop, Svracuse, N. Y, or gray. By parcel post, $2.85. Money back if un

To000 FORMUTAS, NEW BOOK. R0 PAGES.
$3.00; circular free. M. Newnham, Waukegan, T

When writing, please mention “Modern Electrics.”

satisfactory. Give hreast measure. Ttlustrated folder
and samples free. B. & J. Rubher Co.,161A Summer
St., Boston, Mass.
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ENTERTAINMENT

HELP WANTED

188 MQG‘IC TRICKS 25c, WITH 38 CATA-
logues. Klein, 1193 Broadway, N. Y. (5)

#5 CENTS BRINGS YOU THREE OF THE

iy latest prepared card tricks and a good money
aking proposition. Skeels, “The Magician,” Box
I. 445, Storm lake, Iowa.

1563 TRICKS AND CATALOGUES. ALL 10c.
\merican, 8X Judge St., Brooklyn, N

FOR MEN

SEND 12c. FOR “SEXUAL PHILOSOPHY,”
clearest, best, most instructive sex manual published.
:"\ctua]ly teaches, not merely argues. Write today.
Health-Wealth” Publishing House, 82 Bennington
St. Lawrence, Mass. 2)

FOR SALE

FOR SALE—LIGHT MANUFACTURING BUSI-
ness patents, stock and tools of a novelty in daily use;
can be sold by mail or agents; a good business for a
small investment. H. E. Grebner, Beverly, Mass.

“WIRELESS HOOK-UPS,” CONTAINING 96
ages and 160 hook-ups, is full of diagrams fully il-
uatrnhgi every possible wireless comnection. %his
book will enable wireicss men to_get excellent results.
Sent postpaid for $.26. Modern Electrics, Book Dept..
231 Fulton St., New York City.

_ARC LAMPS, NEVER USED, FOR 110 VOLTS,
giving 1000 c.p., sold regularly at $16.00. Through
some opportunity we can dispose of a limited amount
at the bargain price of $3.50 complete, with rheostat
and carbons; no casing and no lobe. Just the most
reasonable proposition for wireless stations, labora-
tories or other purposes. Cosmos Electric Co., 136
M, Liberty St.,, New York.

1-3 H.P. KIMBAL DIRECT CURRENT, 500 OR
290 volt variable speed motor, new; just the thing
for rotary spark gap; first check for $25 takes it.
Emeis Mfg. Co., 217 lowa St., Davenport, Towa.

FOR SALE—LIGHT MANUFACTURING BUSI-
ness, patents, stock and tools of a novelty in daily
use; can be sold by mail or_agents; a good business
t\t{r a small investment. H. E. Grebner, Beverly,
Mass.

ELECTRICITY — JUST WHAT YOU HAVE
been looking for. Our Modern Blue Print Chart
Method of lectrical Wiring Diagrams. Thoroughly
exflax'ned so that you can easily understand them.
All kinds of Bell Wiring, Annunciators, Telephones,
House Wiring, Conduit, Theatre, Isolated Plants.
Dynamos, Transformers, Arc Lights, Special Treatise
on Motor Wiring. Write now for information. Elec-
trical Wiring Diagram Co., Box E 178, Altoona,
Pa. 9B

1 WILL START YOU EARNING $4 DAILY Al
home in spare time silvering mirrors; no capital; frec

instructive booklet, giving plans of operation. G. F
Redmond, Dept. A. G., Boston, Mass. 5%

I NEED GOOD MEN—EVERYWHERE—PAR I
or ail time; learn my methods; join me in my high
class business; established 13 years; authorized capital,
$1,000,000; no experience needed; desk and complete
business outfit frec; write to-day. W. M. Ostrander.
Dept. 15, 12 West 31st St., New York City. ()%

DETECTIVES WANTED—YOUNG MEN WANT-
ed to operate in own localily, secret service work,
experience unnecessary; enclose stamp for particulars.
Universal Detective Agency, 304 Co cord Bldg., Ok
lahoma City, Okla.

WANTED—GOOD MECHANICS TO USE AND
sell my line of graduated Calipers and Whichway
:’..evezls. Paying proposition. Ernst Smith, Colum-
13, 2.

$$3$$$33$$$ REPORT LOCAL INFORMATION,
names, etc., to us. Big pay. Enclose stamp. Na-
tioqalolnformntion Sales Cyompany, AQM, Cincin-
nati,

LOCAL REPRESENTATIVE WANTED—SPLEN-
did income assured right man to act as our represen-
tative after learning our business thoroughly by mail.
Former experience unnecessary. All we require is
honesty, ability, ambition and “willingness to learn a
lucrative business. No soliciting or travelling. All or
spare time only. This is an exceptional opportunity
for a man in your section to get into a big paying
business without capital and become independent for
life. Write at once for full particulars. National Co-
Operative Realty Company, [.-599, Marden Building,
Washington, D *

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and_ motors to
lamps and bells? Only $1.50, 1postpald. “Electricians’
Operating and Testing Manual,” by Henry C. Horst-
mann and Victor H. Tousley, 16mo., full leather, and
chuck full of the right kind of information, which can
be readily mastered by the layman as well as the ex-
erienced man. Modern Publishing Co., 231 Fulton
gt.. New York.

INSTRUCTION

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other accult sciences to all who send their ad:
dress. Write to-day and learn how to influence and
control others. M. D. Betts, Sta. 174, Jackson,
Mich. (tf) &

DRY BATTERIES REGENERATED — THREE
methods fully explained, 10c. Unity Supply Co., 2394
Jamaica Ave., Richmond Hill, L. L (1)

HELP WANTED

YOUNG MAN, WOULD YOU ACCEPT AND
wear a fine tailor-made suit just for showing it to
your friends? Or a Slip-on Raincoat Free? Could
you use $6 a day for a little spare time? Perhaps we
can offer you a steady job? 1f you live in a town
smaller than 10,000, write at once and get beautiful
samples, styles and this wonderful offer. Banner
Tailoring Co., Dept. 33, Chicago. (3

HOW MUCH ARE YOU WORTH? WHEN
sick, or injured, and at deatk? Who pays your loss,
or your family’s, then? That’s our business! Let us
tell you all about it. Write quick for Free.Insurance
;{nd Cash-Bonus offer. The I.L-U 1041, Covmgtoi

y.

LEARN REAL ESTATE RUSINESS. PLEAS-
ant work, splendid income. Particulars free. George
Winstel, 1624 Pleasant St, Cincinnati, Ohio. (tf) %

RAILWAY MAIL CLERKS WANTED — $000
first year, promotion to $1800. Examinations May 3
in every OState. Common education sufficient _with
my coaching. Full information free. Write for Book-
let V 947, Earl Hopkins, Washington, D. C

BOYS—IF YOU NEED MONEY I CAN HELP
you. Write Gibson, 6433 Webster St., Philadelphia.

MAKE MORE MONEY — BE A VENTRILO-
quist. Devote your spare time to giving entertain-
ments. Anyone can learn by my method. Complete
course, about 2,600 words, twelve lessons, $2. Skeels,

“The Magician,” Box E 445, Storm Lake, Iowa.

MR, ELECTRICIAN! DO YOU KNOW ALL
about wiring diagrams and descriptions? If mot, you
need this book, which is the latest out on the subject.
“Modern Wiring Diagrams and Descriptions,” by
Henry C. Horstmann and Victor H. Tousley, 16mo.,
300 pages, 226 illustrations. Full leather binding, size
4x6 inches, pocket edition. Price $1.60, postpaid. 1t
explains dynamos and motors, alternating current and
direct current, ground detectors and storage batteries,
installations, etc. Modern Publishing Co., 231 Fulton
St., New York.

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstmann and Victor H. Tousley. -A new
revised and enlarged edition, 16mo., 3568 pages, 173
diagrams. Pocket size, full leather limp. Price $1.50,
postpaid. Modern Publishing Co., 231 Fulton St,
New York.s

PICTURES AND POST CARDS

ART STUDIES—PHOTOGRAPHS FROM LIFE
models. Finest collection for artists and art lovers.
Illustrated catalogues free. Klary, 103 Ave. Villiers,
Paris, France.

When writing, please mention “Modern Electrics.”
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.= PICTURESJAND POST CARDS

PRINTING & ADVERTISING SPECIALTIES

20 BEAUTIFUL ASSORTED POSTCARDS, 10C.
F. A, Franz, D-12, Good Thunder, Minn. (tH)%

PHOTOS — “PRETTY GIRLS,” 24 BEAUTY
poses, 10c; list, 2c. Curtis Co., Dept. M. E., Engle-
wood, Chicago.

26 COMIC POST CARDS AND BOOK OF FLIR-
tations, 10c. A. Kraus, 409 L, Chestnut St., Mil-
waukee, Wis, (1)

44 LOVERS’ CARDS AND BOOK OF TOASTS,
{39. A. Kraus, 409 M, Chestnut St., Milwau(kee).
1SS 11

WIRELESS

MR. AMATEUR! TO LEARN ELECTRICITY
you should start from the beginning. You should
know all about the minor details before you take on
the big ones, and here is the book that is going to
take you all the way through. “Elementary Electricity
Up-to-Date,” by Sydney Aylmer Small, M.ALEE,,
12mo. cloth, 500 pages, 206 illustrations. Price $1.25,
postpaid. This book starts on the primary characters
of electricity and goes clear through to the end. Tells
you all about storage batteries, condensefs, flow of
current, power of efficiency, etc. Modern Publishing
Co., 231 Fulton St.,, New York.

INFORMATION

GET MARRIED—MATRIMONIAL PAPER CON-
taining advertisements, marriageable people from all
sections; rich, poor, young, old; Protestants, Catho-
lics; mailed, sealed, free. The Correspondent, To-
ledo, Ohio.

MEDICAL

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning to end.
“‘Storage Batteries, Stationary and Powerful,” by
J. T. Niblett, M. I. E. E. 80 pages. 21 illustrations,
pocket size, silk cloth binding. Price 50c., postpaid.
Modern Publishing Co., 231 Fulton St., New York.

PATENT ATTORNEYS

MIATT—PATENTS—1868-1913—i.e., 45 YEARS’
personal experience in procuring U. S. and Foreign
Patents, Trade Marks, etc. Personal attention given
to all business, accepted omly for reasonable com-
pensation for time and labor involved. Geo. Wm.
Miatt, Patent Lawyer & Expert, Temple Court, Cor.
Nassau and Beekman Sts,, New York City; Branch
Office, Washington, D. C.

HAVE YOU AN IDEA? — OUR BOOKS, 100
mechanical movements. Patent Guide, Perpetual Mo-
tions, 60 illustrations. Mailed free on receipt of 25¢

stage or coin. F. G. Dieterich & Co., 625 Ouray

uilding, Washington, D. C.

INVENTORS’ GUIDE FREE — TELLS ALL.
Send sketch for free opinion. Long experience. Pat-
ent sales furthered. Inventors assisted. Write to-
day. Wm. N. Moore & Co., 507 L. & T. Bldg.,
Washington, D. C

SEND FOR FREE BOOKLET, ALL ABOUT
Patents and Their Cost. Shepherd & Campbell, Pat-
ent Attorneys, 500 F, Victor Bldg., Washington, D. C

PATENTS SECURED OR FEE RETURNLD—
Send sketch for Free Expert Search and Report as
to patentability. Books on inventions and patents,
and reference book, sent free. John S. Duffie & Co.,
Dept. 8, Washington, D. C,

MY TREATISE, ILLUSTRATED, ON DEAF-
ness and head noises, explains how complete, lasting
relief may be effected without drugs or batteries.
Experience, 83 years. Book semt free by author,
Geo. E. C’outant, M. D., 5384A, Sta. E, N{w York,
N, (M%x

EASE YOUR FEET-— TIRED, ACHING FEET
and limbs, weak instep and rheumatic pains perma-
nently cured by wearing Bullard’s Perfection Arch-
Cushions. Light, soft, flexible and comfortable. They
remove all muscular strain from the arch, and en-
able you to stand or walk all day without fatigue or
pain. Price 75c per pair. Sent by mail. Give size
of shoe. 23 Ninth St, N, E.,, Washington, D. C,,
Chas. E. Bell, Agent. (5)B

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is necessary for the study of teleg-
raphy. Rules are given for the guidance of operators
in all different kinds of services, and they are very
clear and comprehensive, ‘“Telegraphy Self Taught:
A Complete Manual of Instruction,” by Theo. A.
Edison, M.A,, 12mo., 170 pages, fully illustrated.
Price $1.00, postpaid. Modern Publishing Co., 231
Fulton St.,, New York.

MOTION PICTURES

. YOU CAN EARN BIG MONEY WRITING MOV-
ing picture plags. Great demand. We teach only
sure method. end for free booklet of valuable in-
formation and special prize offer. Chicago Photoplay-
wright College, Box 278 B.X., Chicago.

BOOKS, AS A RULE, ARE FILLED UP WITH
technicalities and are of very little use to the experi-
menter, but here is a book which is simple, plain and
understandable. Send your order at once for your
copy of ‘“Electricity Made Simple,” Clarke Caryl
Haskins, 233 pages, 108 illustrations, 12mo., cloth
binding. Price $1.00, postpaid. Modern Publishing
Co., 231 Fulton St., New York.

PRINTING & ADVERTISING SPECIALTIES

HAVE 100 GOOD WHITE BRISTOL CARDS
printed for 30 cents. Send 5 cents for 6 wireless
signs and some samples. William H. Zink, 618-620
North Chester St., Baltimore, Md.

PATENT YOUR GOOD IDEAS—A DECADE OF
experience ready to serve you. Trade-marks regis-
tered. Write for particulars. George A. Hutchinson,
724 Loan and Trust Building, Washington, D. C.

PATENTS SECURED — SEND MODEL OR
sketch for free search. Harry Patton, Suite 300, Mec-
Gill Bldg., Washington, D. C

FIRST STEPS IN ELECTRICITY, OR ELEC.
tricity for the Beginner! Doesn't that title sound in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in a purely and descriptive
manner how to perform simple experiments with as
little expense as possible. 283 pages, 114 illustrations,
pocket size, cloth cover. Price $1.00, postpaid. Mod-
ern Publishing Co., 231 Fulton St., New York.

STAMPS, COINS, ETC.

$7.76 PAID FOR RARE DATE 1853 QUARTERS,
$20.00 for a Half Dollar. We pay cash premium om
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. 18,

Roy, N. Y. (tf) %k

STAMPS, 100 ALL DIFFERENT, FREE. POST-
aghe. g8c. Mention paper. Quaker Stamp Co., Tole(do).
io, 1

100 ATTRACTIVE FOREIGN REVENUE
stamps 20c.  Bulletin free.. Oscar Hardmann, 1534
26th Ave., Denver, Colo. (2)

“CONSTRUCTION OF INDUCTION COQILS
and Transformers” is a valuable book, containing
100 pages and 72 illustrations, by E W. Secor. You
cannot afford to be without this book. which is the
latest work om construction of imduction ¢oils_and
transformers. $.26 postpaid. Modern Electrics, Book
Dept. F, Fort Worth, Texas.

$4.25 PAID FOR FLYING EAGLE CENT OF
1856, Hundreds of other coins bought. Send 10c
for buying catalog. A. Kraus, 409 K, Chestnut St.,
Milwaukee, Wis. (11)

Wkhen writing, please mention ‘“Modern Electrics.”
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PHOTOGRAPHY, CAMERAS & SUPPLIES

(3 1

WIRELESS

KODAKS, CAMERAS, LENSES—EVERYTHING
photographic. New and second-hand. Get latest bar-
gain list; save money. Willoughby, 810 Broadway
New York. *

MONEY IN PHOTOGRAPHY. I START AMA-
teurs making money at home taking portraits; become
professionals. Studio secrets, retouching, etc., fully
explained. Wells Studio, East Liverpool, Ohio.

RARE BOOKS

“HEAVEN AND HELL.” SWEDENBORG'S
great work on the life after death. 400 pages. Only
16 cents, postg&id. Pastor Landenberger, Windsor
Pl., St. Louis, Mo.

THE PROCESS OF TRANSMITTING WIRE-
less messages through the air over long distances by
the aid of electricity is to countless thousands of peo-
ple only a mysterious fairy tale, but here is a book
for you, Mr, Operator, which states nothing but cold
facts. “‘Operators’ Wireless Telegraph and Telephone
Hand Book,” by Victor H. Laughter, 12mo., 210
pages, fully illustrated, giving the operator all the
information ke desires. Price $1.00, postpaid. Mod-
ern Publishing Co., 281 Fulton St, New York,

WIRELESS

FOR SALE — WIRRELESS INSTRUMENTS;
also static machine, house phones, rectifier jars. etc.;
will sell cheap. Write for particulars, T. J. Glasle,
3 River St., Greenfield, Mass.

TRY THE NEW DIETZITE MINERAL DETEC-
tor stand, complete, guaranteed, postpaid $1.50; fixed
condensers, each 60c; combination, $1.76; ask for
prices of all kinds of receiving apparatus. Burr V.
II\I)iegg, Radio Apparatus & Supplies, Slingerlands,

BARGAIN — SEVEN TO TEN MILE “WIRE-
less transmitting set,” in perfect working order, and
only slightly used, price $10; also very sensitive
“Commercial type perikon detector,” price $15. Write
at once for particulars. Crocker Mann., Dover, Mass.

1. KILOWATT TRANSMITTING SET, GOOD
condition; in regular use; sell very cheap. Lester
Jenkins, 383 Maxfield St., New Bedford, Mass.

JOB LOT WESTERN UNION STYLE TELE-
graph sounders and repeaters, 4-20 ohms, 76c each
(weight of package, 1 1b.). Cosmos Electric Co., 136
M, Liberty St.,, New York.

1£-KW. SENDING AND RECEIVING SET, $20;
all but phones. R. Fritz, 1242 Dewey Ave., Cincin-
nati, Ohio,

MELTO—NEW FISIBLE SOLDER FOR FAS-
tening crystals. Guaranteed to melt under boiling
y\\;ateyr. 10 cents a chunk. R. Ferguson, Leroy,

WIRELESS AND ELECTRICAL _INSTRU-
ments. What do you need? W. Gibson, Kingsessing
Station, Philadelphia,

ELECTRICAL

This dictionary contains up-
wards of 4,800 words, terms and
phrases employed in the electrical
profession, with their definitions
glven in the most concise, lucid
and comprehensive manner.

VEST POCKET

Much thought and great care
has been exercigsed in the prepa-
ration of this unique work by the
author, Mr. Willlam L. Weber,
M. E.

This valuable book will be sent
postpaid to any address on receipt
of price, only 50c.

Modern Efectrics Book Dept.

231 Fulton St., New York.

DICTIONARY
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There's A New Edition of .
Hew to Become a Successful Electrican
< By Prof. Sloane. It is the
ambition of thousands of
young and old to become
electrical  engineers. Not
every one 15 prepared to
spend several thousand dol-
lars upon a college course,
even if the three or four
years requisite are at their
disposal. It s possible to
become an electrical engineer
without this sacrifice, and
this work i3 designed to tell
‘“How to Become a Success-
ful Electrician®’ without the
outlay usually spent in ac-
Fifteenth edition. Over 200

pages. Ilustrated.

Cloth, $1.00
Sent postpald on receipt of price.

ELECTRICI
/7§ OANE

.
i an e MURILT R
| ‘o - —

quiring the profession.

HOUSE OF ELECTRICAL NOVELTIES

Famous ¢‘FRANCO”’
Flashlights, Batteries

and Miniature Lamps

The above illustrates our Pistol Flash-
Light—A Favorite

(o let ith T t
Tamp and Batiery > $1.50

AT YOUR DEALERS

Interstate Electric Novelty Co.

New York Ohicago
29 Park Place 506 8, Sth Adve.
S8an Pranciseo
111 New Montgomery Ss.

MODERN ELECTRICS, Book Dept., 231 Fulton St.,New York

When writing, please mention “Modern Electrics.”
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The Ky 1 | ANSWER
ofeModesn B?s‘;.rf:sr: % l THIS

- | | QUESTION ©

é4Can you conveniently carry 47 common -
sense practical tools about with youw in
your waistcoat pocket?’’?

You CAN if you WILL—that
is, if you have

The Dollar L. E. B.
POCKET TOOLSKIT @

SOME OF THE TOOLS
Hammer, Screw Driver, Chisel,
Dividers, Tweezers, Compass,
Saw, Protractor, File, Round
File, Rule, Bevel, Unlversal
Chuck, Tool Handle, T Saquare,
Tri Square, Scratch Gauge, Depth
Gauge, Rule Gauge, Slide Cali-
pers, Reamer, Countersink, Brad
Awl, Scratch Awl, Straight Edge,
Ink Eraser, Tack Claw, Nall Set,
Center Punch, Bag Needle, Sall

g . < : Needle, Button Hook, Spatula,
» .. Promotes Progress and Efflciency Scraper, Stiletto, and ten others.
24. -

¥ Perfects Service and System Made an honor and sold on guarantse

If you don’t think it is the
best dollar’s worth you ever had,
Just return it and we shall re-

| ““The Machine You Will Eventually Buy” il

$1.00 prepald. Send for |t
UNDERWOOD TYPEWRITER CO. NOW—not to-morrow—TO-DAY.

e et awrs L.E. B. Mfg. [;o_,";;,,'w;:" $]

A Real Estate Opportunity
M

60 Acres of Fine Land,

on Grand Island, N. Y., For Sale. Fronts on the
beautiful Niagara River, right across from Buffalo;
suitable for high grade development, bungalow plots,
gentleman’s estate or farming; nearly 600 feet shore
front with npanan nghts, house and barns near
shore; price $250 per acre;. worth double; this
property will surely triple in value when N. Y. State
Canal is opened; liberal terms will be made with
responsible parties. Address Owner,

W. H. NORTHROP
290 Franklin Street, - Buffalo, New York

When writing, please mention ‘“Modern Electrica”
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For All LEIMAN BROS. rotary

Gasand0ii POWERFUL-DURABLE-NOISELESS

ggggﬂﬂces BLOWERS-VACUUM

. PUMPS
B'ﬂStIﬂg TAKE UP THEIR

VACUUM S,
CLEANING

.‘g_\MA" n;,o.'v‘
AN AN MANY SIZES G >

NE B -~
\vgg : $17 UP For Blowing or Suction

Examine the illustration showin
g the Interi i
% i’\?eu. n;_zd.::t:; lnhexyerl lechaaic to see who; l)"l):y ‘::' -ml?hu Aot
FOR T L 5 IR maintain a v, ’h: ey R oy oM Lafecy :hw" can
VA PORTABLE OR STATIONARY plston and thaerycylillxlclle:.:::n:l.-o]::"cle ‘lml Ner comm"““"c’:gf‘;;:
e large interi

CUUM CLEANING 0UTF|TS ment of the pump. Compare theso feulur:lcrv:;:h“nnnlvc"o{l:‘:rd:.n'::h“.
3 uum

pump or blower you have ever seon and then we are sure of w
| @ of what yoar

decision will be.
Cat. No. 139 Vacuum L El M A N B R os 62 AU John Street
®

NEW YORK

.

This Static | This Pony Telephone

?::;hg':f"f"’; 1 This ) Receiver, shell and

212104 in. | powerful cap made of

| midget, hard  rubber

] composition,

i || Tungsten pc.iwerful

R el vest pocket madgnet,nick-

O T fla shlight, el hanger,

Plates, : ¢ 1a st wound to 75
pradRanc ¥ SIRIVEGY 3 Ohms. With This fine Telegraph Key
tirely of :ma-dc weighs 2 07, gives two of these mounted on hard rubber

composition base with hard
rubber binding posts, hard
rubber knob, nickel
plated trimmings, just
the thing for practic-
ing telegrapby.

Double circuit
By mail C

extra 5c.

The same Key single circult
with 2 binding posts

By mail extra Sc 25(:

VWIRELESS!

That wonderful fascinating
aew art! You can pow receive
wireless messages anywhere in

phones and no batterics,

conversation can be
held over 500 feet. (:

Price each.....sce-

'he same Phone,

wound to ).000 $1 50
Ohms for Wireless ¥ * ¢

By mail g;xtm...........7c

This set
of
Amateur
WIRELESS
} Phones,

the best

A tover 10,000 flashes or
steol, works without hatteries. Hyps 4 hours in one

simply turn crank to

obtaty sparks and to $4 00 istreteh. Elsew here 75

conduct vver 8 hun- o i C
y b . '$1.00, our price....

dred experimenta.
Weight 3 pounds. Mail extra 6¢

Our Bull Dog Spark Coils are

the the latest word. FEach col

guaranteed for one year. Give ¥ . 4 ginners the United States with our out-
buwerful fat spark finely flaished. This powerful 6 Volts, 2,00 fits from $2 &) up to $68.00.
For Wireless experimentiog <0 !Ampere Dynamo, lights 13 ohms, WE AR@;‘IH!‘ Where] ul‘ﬁ‘
1-4inch Spark - - $2.00 six-volt tungsten 1amps, leather Ii“st‘*}‘:“-nﬁzs w‘;“';";“}m
T A Iy 3,10 charges storaze cellafpetcs head “‘TrolzssApnirituxt;;‘:mzln-urs
lll P :: :: . :g Rur\saslap Lo mo\o;.. Sllze bapd, six foot cord, nickel than any concern in the Upited
L. o S GRS ). i We-lghx o :’hse receivers, complete set, Stater.

Greates, SAr%4n The Name E. 1. CO.

Don't get box coils. They may N
work on an aato but NRYFR on a Xon-?y'o Y OMI $3 70
Je

Wireless set. Lol
jchineguarantee .
4

By mail extra $4 50 Is Known the World Over
o

26 cents

Send to-dey ic postaze for our famous 216 page cyelopedia No. 11 contsining 450 iastrasions and over
1600 electrical apparstos and supplies. No postal cards suswersd,

* TNE MOST COMPLETE ELECTRICAL EXPERIMENTAL CATALOGUE IN THE IS

THE ELECTRO IMPORTING CO., 2332 Fulton St., New York

*EVERYTHING FOR THE EXPERIMENTIR ™

When writing, please mention “Medern Electrice.”
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[ All These FREE!|

Present this coupon to your paint or hardware dealer for our 25-cent
Instruction Book. He will also give you free two 10-cent bottles of
Johnson’s Wood Dye, which comes in 17 shades, such as Mission Oak,
Early English, Mahogany, etc., and one 10-cent can of Johnson’s Pre-
pared Wax. Our book tells how to secure the right artistic wood
effects with least expense and trouble.

Johnson’s Wood Dye

is a dye, not a stain. It sinks deep down, bringing out the natural
beauty of the wood. In half an hour it will be perfectly dry. No
dust sticks, no streaks show. Not only beautiful but lasting and

easy to use. May be applied over old worn varnish or shellac.

Johnson’s Prepared Wax

a perfect furniture polish and finish for all woodwork, floors,

VALUE
55c-FREE

Good at your psint or
hardware store for one 25¢
book, two 10c bottles of
Johneon's Wood Dye and ons
10c can of Johnson’s Prepared
Wax.

I asked my dealer (name)

P il ot supply mbes all finishes. Is beautifying and protecting. Our
please send postpaid. book tells how to apply it over any wood—new or
e oy T ke cacp AL old. Get the book and 10c packages free from
your dealer.

S. C. JOHNSON @ SON

and furniture, including pianos. Can be used over |

(S a b o Stater. ooeeeee. «“The Weod Fintshing duthoritics’’ Racine, Wis. I

M.E.4. This coupon must first be presented to your dealer-

e ——————— 1\,

When writing, please mention ‘“Modern Electrics.”
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cAnnouncement

We beg to announce that, on February 13th last, Mr. H.
Gemsback retired from the presidency of the Modern Publishing
Company, and the editorship of Modern Electrics. He has dis-
posed of his entire interests in the Company to Mr. O. ]. Ridenour,
and in the future will have no connection with the Company or
its publications.

With this number, Mr. C. A. LeQuesne, Jr., becomes the
Editor. Mr. LeQuesne, who has been for more than a year the
Assistant Editor, is already well known to our readers, and needs
no further introduction.

The general business management will continue as heretofore
under the direction of Mr. O. J. Ridenour who becomes President
of the Company.

It is our intention to continue to enlarge and improve the
magazine, as well as broaden its scope in many ways to the end
that Modern Electrics will in future as in the past be “The Elec-
trical Magazine for Everybody.”

The Publishers.
-New York, March 15, 1913.
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The Practical Electrician

A Popular Course in Electricity on the Construction of Electrical Apparatus snd Experiments to
be Conducted with them

By PROFESSOR W. WEILER, of the University of Esslingen, (Germany)
Translated for MODER_N ELECTRICS

CHAPTER IV
(Continued)

128. Spools for Electro-Magnets

@HESE are usually made of well
glued and shellacked cardboard,
with extremities of wood from o.4-inch
to o8-inch thick, or entirely of hard
wood, resembling thread spools. The
wooden shell must be made as thin as
possible, for the current generates more
or less magnetism in proportion to the
closeness of the wire to the iron core.

(a) The winding of the wire is done
either by hand or by a process similar
to the winding of thread on spools; the
wires should be wound regularly and
close together and in layers one over the
other.

In Figs. 189 and 190 is shown a sim-
ple and easily-made device for doing the
winding.

The spool, R, is placed on a shaft, S,
which is revolved in the bearing, A (a

FIGS. 189 AND 190

piece of brass tubing), by means of a
crank, and pressed against a hollow in
the stationary shaft, B. The spring, F,
presses the brass plate, P, which swings
on the pin, CC, against the spool. From
the spool R’, the wire goes between the
rubber platens, M, to the spool, R. If
vou attach to the crank a machine pul-
ley, the winding can be rapidly accom-

plished through the belts of a turning
lathe, to which the entire apparatus can
be attached. The tension of the spring,
F, must vary in strength, in proportion.
to the thickness of the wire wound.

(b) The two coils, which are slipped
onto the legs of a horseshoe magnet,
are to be so connected that the wire from
the outside layer of one coil is joined to
the inside layer, so that
the path of the current
through the two coils
should somewhat resemble
the letter S. Should both
coils of an electro magnet
horseshoe be wound in the
same direction, then the inner (under)
ends of the wire should be joined.

The beginning of the wire is passed
through a hole in one of the heads. After
the winding is finished, the other end
is drawn through a hole in the other
coil head.

(c) Instead of using insulated wire,
hare wire, together with a thread of the
same or lesser diameter, can be wound
on the coil, side by side, the thread serv-
ing to insulate the neighboring turns.
Each layer is to be covered with glazed
paper or oiled linen. On the lathe, the
string and wire are run through a guid-
ing block, such as is shown in Fig. 191.

(d) The winding-direction of a spiral
is decided according to the following
rules:

(1) A spiral is wound right handed,
it beginning and end, looking from the
poles, run clockwise.

(2) A spiral is wound right handed,
if at the end where current enters, a
south pole is formed.

129. Rules for the Construction of
Electro-Magnets

(1) The length and thickness of the
copper wire are to be so chosen that the
resistance of the electro-magnet coil is
the same as the outside resistance, bat-
teries included. In practice, the resist-
ance of the spiral should only be 3/7

FIG. 191
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(according to some authors only 5/160)
of the outside resistance. It is therefore
a matter of choice which decides over
the winding of the coil and the grouping
of the batteries.

For a small current, in order to ac-
quire the same magnetic strength, a long
thin wire should be used; for a consid-
erable amount of current short and
thick wire should be wused, for the
magnetic strength is proportional to the
number of ampere turns.

(2) The cross section of the wire is
chosen in proportion to the strength of
the current. The voltage between the
cnds of the winding is inversely propor-
tional to the cross section of the wire.

(3) The windings are generally put
on in even layers, one over the other;
windings only on the ends of the core in
telephones, receiver magnets produce an
unsteady magnetism, but raises the mag-
netic strength in these places and per-
mits rapid attraction.

(4) As the magnetic power decreases
with the distance of the wire from the
core, it can also be that too many layers
of wire in proportion to its resistance
will do harm. In practice the depth of
the coil should be, at the utmost, equal
to half the diameter of the core; the rule
calls for 2/5 of it.

(5) The long electro-magnet is, for
attracting things from a distance, gen-
erally the stronger, because it has room
for the necessary windings.® Among
smaller magnets the diameter of the core
should be to its winding length as 1:8.
In more recent dynamo-machines one
can find, in order to diminish the mag-
netic resistance the proportion 1:3 and
1:2, because here the purpose is entirely
different.

(6) A high EMF overcomes the re-
sistance of a long current circuit; for a
short current circuit and strong current
one should make the iron circuit short
and thick.

(7) The number of turns and the re-
sistance of the coil grow smaller as the
path of the current gets shorter. since
the self-induction current increases
with the length of the wire: the iron
core is then laminated or divided into
layers as thin as possible (alternating
current magnets).

(8) The separation of the cores shall
be so large that very few lines of force

ELECTRICS 0L

shall leak dirvectly from one pole to the
cther without traversing the path
through the iron. The distance from
pole to pole, divided by double the dis-
tance of a pole to the core of a rotating
armature, should be as large as possible,
at least 7. With weak currents the arma-
ture is more strongly attracted by a pole
placed close by, while with a strong
current the distance between the pole
and the armature may be increased.

(9) The area of cross section of the
yoke should be one and one-half to two
times that of the core.

(10) The attractive force of a sol-
¢noid grows in proportion to the ampere
turns, but at a low saturation of the core
it grows faster; it is also dependent
upon the length and cross section of the
core and its position relative to the sol-
enoid.

A cylindrical piece of iron is less
strongly attracted by equal polar
strength under ordinary conditions, if
the side of the cylinder is presented to
the poles, than a prismatic one of equal
surface, because the latter presents
more surface for contact with the poles
and therefore includes more lines of
force.

(12) An armature to be moved
quickly should be light and its iron well
broken up; it must also, in dynamos and
motors, rotate between poles which sur-
round it closely.

(13) Separation of the magnetism in
the cross-section of the iron core:

(a) The magnetism penetrates deeper
into the rods, according to the mag-
netizing strength of the coil, as was dis-
covered through experiments with iron
tubes of various thicknesses and through
the tearing-off of a pointed iron rod
from various points on a pole surface.

(b) Every layer of soft iron has a
saturation point, ¢. e.. an increase of the
magnetizing current produces only a
little increase in the magnetic strength,
and the molecules are arranged regular-
ly; the outside layers reach this satura-
tion point quickest. With weaker mag-
netizing strength the center of the core
remains entirely unmagnetized. There-
fore the choice of solid or hollow, long
and thin iron cores depends upon vari-
cus magnetizing strengths.

Should you fit the tube at the pole
with an iron plug, not too soft, it will
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almost reach the magnetic strength of a
solid core; a ring pushed over the tube
does not strengthen it.

The thickness of the walls of the tube
should at least be one-fourth of the
diameter.

(c) Should an iron tube with end
plate be pushed over an electromagnet
we would have a sort of horseshoe mag-
net whose holding strength, but not at-
tracting strength, would be about three
times as great as that of the iron core
alone.

(14) Remanent Magnetism:

Even the softest and finely laminated
iron retains some of the magnetism
which it acquired under the influence of
the magnetizing current; we therefore
speak of magnetic laziness and magnetic
lag. (Hysteresis.) (Kennelly & Heus-
ton, 1895.)

(a) Solid and hard cores retain much
remanent magnetism. '

(b) Remanent magnetism is much
greater, as the iron core is long in pro-
portion to its thickness, because the
poles can then exercise magnetizing in-
fluence over a lesser distance.

(c) Remanent magnetism is less if
the magnetizing current be suddenly in-
terrupted than if the current be gradu-
ally reduced.

(15) Magnetic strength and repeated
magnetizing : .

(a) Should an iron rod be magnetized
for the first time by a coil, the magnetic
strength increases faster with weaker
currents than the increasing current
strength. - )

(b) The faster increase is more no-
ticeable in longer rods than in shorter
ones.

(c) This faster increase of the mag-
net strength always becomes less with
repeated magnetizing. ;

(16) Current flowing through coils
and its attractive power: )

(a) The strength with which a steel
nagnet is drawn into a coil is quite ac-
curately a measure of the strength of the
current and proportional to the number
of turns to the coil. ‘

(b) The strength with which a soft,
not saturated iron rod is drawn into a
coil, according to Hankel, is propor-
tional to the square of the current
strength and the square of the number

of turns.
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(17) If a U-shaped electro magnet
be wound on one leg only it will work
for a given number of turns almost as
strong as if both legs were wound. The
yoke can be made shorter, the two sides
may be brought closer together than
with two coils; the length of the mag-
netic current is also shortened. Appli-
cation,—in bell apparatus and trap
boards.

(18) Electro Magnets for Alternat-
ing Current:

(a) Iron cores for alternating cur-
rent magnets must be composed of thin,
shellacked wire or sheet iron, so that the
circulation of the eddy currents inside
the iron mass may be confined to very
short paths of high resistance. Fur-
thermore, the spools for the coils should
be made of insulating material, or, if of
metal, must not form a closed conductor
around the core. The latter may be ac-
complished by cutting clear through one
side of the spool, lengthwise of the core,
and inserting insulating material in the
cut.

(b) Copper or aluminum discs laid
cn poles of alternating current magnets
are thrown off, according to Elihu
Thompson.

(19) Elevation in Temperature.

Each square centimetre of the coil
surface if raised 1° C above the sur-
rounding atmosphere, can dispel about
0.0029 Watt. If you assume: 50° C
above the surrounding atmosphere as a
certain limit of temperature clevation,
that the electro-magnet has a resistance,
r, and a surface of s square centimetres,
then the highest possible current —

s
038 bt amperes.
T
130. Magneto-Motive Force
An electric current whose unit

strength, i, is magnetically equivalent to
the magnetic polar unit generates, for
each unit of current, 4= magnetic lines
of force.

Since an ampere is 1/10 the unit cur-
rent in the absolute system, it follows
4n
generates — — 1.256
10

that 1 ampere

lines of force.
As proven by experiment, a current

(Continued on page 29)
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Measurement of Condenser Capacity

By Stanley E. Hyde

ONDENSERS are probably in
more extensive use among wire-
less experimenters than in any other
branch of electricity. The purpose of
this article is to outline a simple method
of finding the capacity of condensers,
but before entering into the description
of the apparatus it might be well to say
something about the actions that take
place in a condenser.

A condenser consists of two condric-
tors separated by a non-conductor. It
would be hard to find a simpler defini-
tion than this. The non-conductor that
separates the metallic plates is called the
dielectric, and a great many dielectrics
are used in the construction of conden-
sers, depending on the use the condenser
is put to. The simplest form of con-
denser is one that has two metallic plates
separated by air. Fig. I shows one of
this type and also shows a current enter-
ing plate, A, as indicated by the arrow.
As the current flows onto the plate, A, it
distributes itself evenly over the plate,
and in doing this it sends out electro-
static lines of force that induce a nega-
tive charge on the opposite plate. B.
The electro-static lines of force are
shown as they swell out when the con-
denser is being charged. If the plates
are close together, as in Fig. 2, it will
be seen that the lines of force will be
closer together, or more concentrated

FIG.3

F16.2

in the given space between the plates,
and this being the case, the condenser
will hold a greater charge of electricity
because the electro-static lines do not
have to reach out =o far to induce a
charge on the opposite plate. In Fig. 3
is shown the effect when the plates are

farther apart. Some of the lines will be
lost before they reach the opposite plate,
hence the induced charge will be much
weaker and the storing qualities of the
condenser reduced. Now, if we insert a
piece of flint glass between the plates
of the condenser of Fig 1, the storing
qualities will be increased nine times

B
c
M
A X
; e I |BUZZER

Bl

M.E.
FIG. 4

from what it was when the air was
between them. This is because glass
will conduct the electro-static lines of
force much better than air will in the
same manner that iron will conduct elec-
tromagnetic lines of force better than
air will. In other words, the glass makes
a better path for the lines than the air
alone does, so that they can have a great-
er cffect on the opposite plate. If paraf-
fin were used instead of the glass the ca-
pacity would be only increased 1.98 times
that of air, so it will be seen that the
capacity or storing qualities of a con-
denser depends on three things—the area
of the plates, their distance apart, and
the composition of the separating di-
electric.

Air is taken as unity and the ratio be-
tween air and any other substance that is
used as a dielectric is called the dielectric
constant of the substance, or its specific
inductive capacity.

The quantity of electrical energy any
condenser will hold is equal to the im-
pressed E. M. F. multiplied by the ca-
pacity, or Q = CxE.
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When the condenser is being charged
from a battery or other source it keeps
oi absorbing energy until the pressure in
the condenser is equal to the charging
pressure, and when this case is reached
the charge in the condenser exactly
Lucks the pressure of the battery and no

FIG. &

more current will flow. This is analog-
cus to a tank having no outlet and into
which water is being forced by a pump.
The tank represents the condenser, the
pump the battery and the water the elec-
tric current. The water will be forced
into the tank not all at once, but in a
given time, depending on the size of the
tank and the pressure. Lither of two
things will happen. The pump will keep
forcing water into the tank until the
pressure in the tank is equal to the pres-
sure of the pump, and no more will flow,

FIG. 6

or if the pump is strong enough it will
exert such a pressure that the walls of
the tank will break down and let some
of the water (which in the case of the
condenser is electrical energy) escape to
lessen the pressure. This is similar to

what happens in an electrical condenser
when a very high voltage is impressed on
its terminals. The pressure becomes so
great that the dielectric is ruptured and
some of the energy will escape. This
would be the case where a high voltage
were used on a condenser made of tin-
foil with paraffin paper as a dielectric,
or similarly might happen were the volt-
age great enough on one that had glass
as a dielectric. So when making con-
densers the choice of the dielectric will
depend largely on the use the condenser
is to be put to, whether high or low volt-
age.

The usual method in measuring the
capacity of condensers is to charge the
condenser and then connect its termn-
nals to a sensitive galvanometer and
compare the throw of the galvanometer
with that of some standard condenser.
This is a very good method, but it takes
a long time to do the experiment to ob-
tain good results, while with the bridge
method the capacity can be found in a
very short time.

In Fig. 4 is shown the arrangement
of the apparatus known as a De Sauty
bridge, which consists of two standard
resistance boxes, a standard condenser,
a pair of telephones and a small buzzer
with the necessary batteries to operate it.
I'ig. 6 shows a standard resistance and
capacity used for this purpose. The two
resistance boxes must be of the samc
make, and must be of the non-induc-
tive type, and possess as little capacity
as possible. The reader is, no doubt.
familiar with this sort of winding. It
consists of a small coil of wire with the
wire doubled back on itself so as to form
a non-inductive winding. In the cace
cf the higher resistances a considerable
length of wire is used, the result heing
that the coil would possess considerable
capacity, and when traversed by a quick-
Iv pulsating current the coil would act
as a condenser. To obviate this, the coil
should be composed of a number of small
non-inductive windings joined in series.
\When this is done it will be seen that the
capacity is reduced to a minimum, for
it has the effect of joining many small
capacities in series. It will be noticed
that the whole arrangement resembles a
Whedtstone bridge, and that is why it is
called the bridge method for measuring
capacities. In the diagram, A and B are
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the resistances, C the standard condenser
and X the unknown condenser, the ca-
pacity of which is to be found. To the
terminals, M and N, are attached wires
from the interrupter contacts of a small
huzzer. The buzzer is controlled by the
key, as shown.

In operating, the telephones are ad-
justed on the head of the operator and
tne buzzer started. The plugs in the re-
sistance box are adjusted until the buzz-
ing in the telephones ceases. Then by
proportion the following relation holds,
A:B::X:C. For example: If the re-
sistance of A were 20, B were 10 and
the standard condenser capacity 0.1 mi-
crofarad. Then 20:10::X:0.1 = 0.2
mid.

If the dielectric of the unknown con-
denser is different from the standard 1t
will he sometimes found impossible to
find a complete cessation of sound in
the telephones, this being due to the un-
cqual absorption of the two dielectrics,
hut in such cases the result will be cor-
reet within a few per cent. It must also
be borne in mind that the condenser to
e measured must not vary from that of
the standard more than by a small mul-
tiple or the result will be incorrect. It
is advisable to have on hand about three
«tandard condensers that vary in capacity
about o per cent.

This scheme of measurement can be
used to measure the capacity of an an-
tenna also, as illustrated in Fig. 5. In
place of the usual unknown capacity, the
leads from the aerial and ground are
connected. The same operation is gone
through as in finding the capacity of the
«mall condensers. Care should be taken
that no loose connections are in the cir-
cuit or the resistance will be increased
and an error introduced. The capacity
of an average antenna is not as large as
one would imagine. It must be remem-
bered that the antenna is well away from
the earth and that the dielectric is only
air. Fleming states that a wire 111 feet
leng, suspended vertically, and having
a diameter of 0.085 inch was found to
have a capacity of 0.000205 microfarad,
or one-tenth the capacity of one stand-
ard leyden jar. Four wires of the same
size and length, being 6 feet apart, were
found to have a capacity of 0.000583
mfd., about three times that of one wire.
By this it will be seen that doubling the

wire in an antenna does not double the
capacity. When using wires 2 feet apart
the capacily increases approximately as
the square root of the number of wires
—that is, 9 wires would give three times
the capacity of 1 wire.

A single wire 100 feet long with a
diameter of 14 inch, when alone in free
space, has as much capacity as an iso-
lated flat metallic disc 16 feet in di-
ameter.*

*Principles of Wireless Telegraphy, G. W. Pierce.

A CURIOUS RESULT

The photograph shows a 40 watt
tungsten-filament electric lamp, which
continued to burn after the filament had
become broken in a fall to the floor. The
distance of the fall was sufficient to

shatter any similar tungsten filament,
but a close inspection of the picture at
the point marked X will disclose the
fact that the broken ends had come in
contact with each other again, thus per-
mitting current to light up the lamp.
An additional curious fact is that the
filament is stuck to the glass wall of the
lamp and at the very point where the
ends have crossed.—L. R. Perry.
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Up to Date Electric Omnibuses

By Frank C. Perkins

@NE of the most up-to-date electric
omnibusses of the field is seen in
the accompanying illustrations and is
equipped with Edison storage batteries.
These omnibuses run between the large
department store of Carson, Pirie, Scott

“BUs” READY TO RUN

& Co. and the railroad stations on a reg-
ular schedule, for the convenience of
customers of the store. The seating ca-
pacity is for 18 passengers, entrance be-
ing in front, where the fare is deposited
in the fare box close to the ’bus opera-
tor.

These electric vehicles have been thor-
oughly tested on the streets of Troy, N.
Y., and have shown very economical re-
sults in watts per ton mile. They are
geared for a speed of 12 miles maximum
per hour, and with the aid of the neces-
sary boosting charge during the day can
perform a full day’s service of about 8
miles total run. Each ’bus has a 6o-
volt series wound General Electric mo-
tor with direct drive through universal
joint to a jack-shaft from which the
power is transmitted by chains to the
rear wheels.

The controller, located close to the
motor, has six speeds forward and three
reverse, and is operated by a lever at-
tached to the steering wheel column.
The batteries are placed under the seats
and under the bonnet in front, where
they are readily accessible for examina-
tion and attention. There are two in-

dependent brake systems with four
brakes. The rear wheels are 34 inches
in diameter, equipped with dual 3-
inch rubber tires, and the front wheels
32 inches in diameter, with single 31%-
inch rubber tires. Tests have shown that
at least 69%% per cent. of the battery out-
put is delivered in power to the rear
wheels.

The ’buses in the city of London are
daily carrying more passengers, earn-
ing more money and averaging more
miles per hour than the tramway cars
with over 140 miles of track and that
omnibus lines earn bigger returns on
the investment than street railway cars
in view of the fact that the investment
required is very much less than that re-
quired for roadbed, overhcad or conduit
construction and power house necessary
for street railways.

It is claimed that these electric omni-
buses with Edison batteries can be op-
erated cheaped than gasoline vehicles
and the maintenance and depreciation on
same will be found to be very much less
owing to the small amount of vibration
produced by an electric motor. As evi-
dence of this, the tire manufacturers
guarantee 25 per cent. greater mileage

RUNNING GEAR

for an electric vehicle than they are
willing to guarantee on a vehicle oper-
ated by a gasoline engine. The Edison
storage battery will hold its 100 per
cent. rating for four years and the re-
placement cost of such batteries is 50
per cent. of the original price. The
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maximum depreciation on the batteries
is figured at 12}4 per cent. and experi-
ence will probably prove that a very
much lower figure will eventually be
warranted.

The fact that the storage battery is
now available for the transportation of
passengers and that the electric omnibus
is a perfected machine demands atten-
tion from street railway and central sta-
tion companies. It is maintained that
street railways find that it is to their ad-
vantage to consider electric omnibuses
in connection with their

INDIRECT ELECTRIC LIGHTING
IN THE BALLROOM

The accompanying illustration shows
the effect of indirect electric lighting in
the ballroom of the auditorium at the
South Shore Country Club of Chicago.
The magnificence of decoration and ar-
chitectural design in the auditorium de-
mands an illumination which adds
rather than detracts. Indirect lighting
supplies an illumination which fulfils
this demand and provides a graceful
and harmonious general scheme, while

present lines, to be used
in certain sections where
it would not pay to install

the necessary roadbed
and overhead construc-
tion. The charging of

these batteries during off-
peak hours at night will
make a very desirable load
for their power plants.
Central lighting stations
will also be interested in
the installation of electric
omnibuses where the load
on same is small.

It is clear that one of |
the important develop-
ments in this method of
transportation is on boule-
vards and avenues where
street car tracks would
not be permitted, and
therefore this develop- |
ment is of interest to the
general public, and to in-
vestors, who would receive
large results from money invested in
omnibus lines. This return would come
‘very quickly, because no large amount
of money is invested for months in un-
productive construction work, and the
omnibuses would, when paid for, imme-
diately begin to earn money. On these
clectric ’buses the power transmission is
simple and effective and the ’bus is thor-
oughly under the control of the operator
at all times, and these electric vehicles
for regular city-service have a seating
capacity of 30 to 34 passengers.

There are 750 miles of telephone wires
in the Hudson terminal office building in
New York.

BALLROOM LIGHTED BY INDIRECT METHOD

hidden lamps give a soft evenly distrib-
uted light, bringing out to the fullest ex-
tent the classic features of the interior
and showing the decorations to the best
advantage as well as increasing the spa-
cious appearance of the room.

This room measures 86 feet by 124
feet, or 10,664 square feet of floor
surface. The ceiling is 28 feet high.
There are three reflectors 72 inches
from top to ceiling, with 97 tungsten
lamps of 100 watts each, or the equival-
ent of 0.91 watt per square foot.

It was originally planned to use
12,600 watts with direct lighting, but
0,700 watts are now used with indirect
lighting, resulting in a saving in current
ol 22 per cent.
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THE MOST POWERFUL MER-
CHANT SHIP ELECTRIC
SEARCHLIGHT

The accompanying photograph shows
in service, ready for operation, the great
20,000 candle-power electric searchlight
of the Kaiserin Auguste |'ictoria, of the
Hamburg-American line. It measures in
diameter 5 feet and has a depth of 4
feet. It projects a ray of light 7 miles
on water, and when thrown on the sky
can be seen 30 miles.

MOST POWERFUIL SEARCHLIGHT ON MERCHANT
VESSEL

This electric projector is said to be
the most" powerful electric searchlight
ever carried on a merchant ship, and was
a conspicuous feature of the Kaiserin
Auguste Victoria, when it arrived in
New York City. It is stated that this
great electric light, which is one of the
largest type ever constructed, was de-
signed for the S.S. Imperator, and has
been carried across the Atlantic and
thoroughly tested at sea and on entering
harbors.

By throwing its beam of light of 8o.-
000 candle-power on the Scotland light-
ship on approaching port, this search-
light rendered the name of the ship
clearly visible at a distance of several
miles. It is maintained that this great
light is effective for many miles at sea,
and when thrown upon the clouds can

signal clearly, being visible for a distance
of more than a score of miles.

This new electric searchlight on the
Kaiserin Auguste Victoria has been car-
ried on the forward deck, but was de-
signed to be installed in the lookout high
up on the mainmast, where it could be
quickly swung to any angle. This elec-
tric projector is of the type used hereto-
fore only on the largest dreadnaught
battle ships. The lens is 42 inches in
diameter. It is operated by a current
of 13,000 watts on a 110 volt circuit.

It is claimed that this powerful electric
light ray has pierced fogs and enabled
the distinguishing of distant objects at
every point on the horizon in actual tests
at sea, and will render impossible col-
lision accidents with icebergs or ships in
the future, thereby eliminating all possi-
bilities of another Titanic disaster.

MERCURY-VAPOR RECTIFIER OF
LARGE POWER

In the ordinary mercury-vapor recti-
fier using a glass vapor chamber the
amount of electrical energy that can be
converted from alternating to direct cur-
rent has been limited, and the use of this
form of energy converter has been con-
fined to such comparatively small power
applications as the charging of automo-
bile storage batteries from alternating
current mains and similar light work. A
recent German type of rectifier has been
developed for converting larger amounts
of energy, the inclosing vessel being a
sheet-steel cylinder. The gas-tight joint
is formed by a double packing of asbes-
tos or similar material, with a layer of
mercury in between. A 220-volt, 8o-kilo-
watt rectifier of this type has been in
use since November, 1911, supplying the
power plant of an iron foundry for 10
hours daily, operating from single-phase
2,080-volt mains. A 100-kilowatt steel
rectifier weighs only 1,060 pounds as
compared with the 4,200 pounds weight
of an ordinary rotary converter of the
same capacity. :

Electric lamps for use in mines were
first designed for rescue work, but now
they are extensively used by the
miners.
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MOTOR DRIVE IN A PRIMITIVE
INDUSTRY

The readiness with which electric
drive is coming to be adopted by large
manufacturing plants is not more signifi-
cant of the times than its growing popu-
larity with small and even obscure es-
tablishments. The New York East Side,
with its modest though thriving indus-
tries affords innumerable examples, one
of which, that of broom making, was a
short time ago brought especially to the
writer's attention.

The factory, if thus it could be termed,
flourished in what looked to be a de-
lapidated basement. On entering, how-
ever, the first impressions were
forgotten. A scene of method
and activity presented itself that
would have credited far more
ambitious surroundings. Half
a dozen businesslike machines
clattered away noisily, while a
room full of equally strenuous
workmen were attentively en-
gaged in the various details of
the manufacture.

In fact, the broom industry
appeared decidedly on the malke.
Picking his way among the
piles of straw about the floor,
the writer succeeded at length
in locating the broom in its real
beginnings. The bare stick was
here seen overlaid at the end
with straw in small bundles.
which the operator, by frequent
revolutions of the machine,
hound on with heavy wire. Some four
or five of these devices in the im-
mediate vicinity were turning out these
crude broom forms in as many different
sizes. Presently, the cluster-like ends
were seen flattened between steel sur-
faces in a neighboring machine and
bound in the finished shape by stout
twine woven in and out by a shuttle-like
needle. Near by was also a peculiar-
looking affair, made up of a large, hol-
low cylinder, studded thickly with flat-
tened spikes. This apparatus was short-
Iy discovered to be the thresher, where
the tasseled ends of the straw, pressed
against the revolving spikes, were
stripped clean from the stalks.

Yonder, in a small compartment at the
back, -was presently observed the motive
power, a s-horsepower electric motor,
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energetically humming away, driving the
shafting to which the different machines
mentioned were belted—not the ideal in-
dividual motor equipment, it is true, but
an arrangement infinitely superior to the
old-time hand method.

The system was found, moreover, to
extend to an adjoining room at the rear.
The device in question, a hopper made
tup of a box-like compartment with a
wire sicve across the bottom, grades the
stalks, previously sorted into the desired
lengths, in varying degrees of coarseness.
The straw, a hardy plant known to the
trade as broom corn, is produced largely
in Oklahoma and parts of Illinois. In

MOTOR DRIVEN BROOM MACHINE

times of Western shortage it is obtained
in sufficient quantities from points as far
distant as New Mexico. — Frank Q.
Farnsweorth, Ir.

A new electric truck of unusual
length is equipped with eight wheels,
each with a separate motor, and so
arranged that the rear four turn auto-
matically with the forward four in
steering.

In addition to their lower cost alum-
inum transmission wires have the ad-
vantage over copper of shedding wa-
ter more readily and thus being less
liable to damage by ice storms,
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An Enormous Electrical Project
By Albert Marple

MHAT is proving to be the largest

thing of its kind ever undertaken
in the western part of this country is the
project now being worked out by the
Pacific Light and Power Corporation of
Southern California, this proposition be-
ing simply to carry 300,000 horsepower
of hydro-electricity from the snow-
capped High Sierras to Los Angeles, a
distance of 240 miles. The immediate
expenditure exceeds $10,000,000, and the
total project will cost more than twice
that amount. It is the purpose of the
corporation to have a portion of the
undertaking completed by the first day
of next August, at which time 70,000
horsepower will be available. This will
be the largest transmission line in the
world, it being proposed at the outset to
transmit 150,000 volts. The power will
be developed in the Stevens Creek coun-
try, which is more than 7,000 feet above
the level of the sea.

The principal reservoir will be at the
7,000-foot level, and will have a capacity
of 140,000 acre feet. This reservoir will
consist of several dams, one of which is
the largest in the world, being 203 feet
wide at the base and 30 feet below the
bed rock. This will be twice as big as
the next largest dam in the country. The
storage area averages about a mile and
a half above the sea. Being in the re-
gion of perpetual snow, the data on pre-
cipitation shows that it is one of the best
catchment basins in the country. The
annual snow and rainfall is from &2 to
150 inches. This large reservoir will be
filled by the waters of Big Creek and
Pittman Creek, these being diverted
from their natural course. Tt is esti-
mated that it will require 170 days of
maximum flow to empty this reservoir.

The portion of the system which will
be completed next summer includes a
reservoir of a capacity of 102,150 acre
feet, requiring three dams of approxi-
mately 160, go and 75 feet in height.
The reservoir will be six miles long, one
mile wide and 160 feet deep. Tts ulti-
mate capacity, to be attained by adding
to the heighth of the dams, will be 140,-
000 acre feet. Another reservoir farther

down the canyon will have a capacity of
25,000 acre feet.

The work of conveying machinery and
other necessaries far up into the canyon
and on the mountain side was no little
undertaking. The San Joaquin & East-
ern Railroad conveys all the necessities
to the foot of the 75 per cent. incline,
Big Creek Station, from which point the
locomotives, cars, and other machinery
are hoisted to the comparatively level
land above, a distance of four and a halt
miles, by a 300-horsepower electric mo-
tor. For construction purposes, the in-
cline extends up the precipitous side of
the mountain. In a horizontal distance
of 6,600 feet the elevation is 2,200 feet,
and in many places there is a 75 per cent.
grade. The railway on the heights will,
on account of the great altitude and the
precipitous approach, never be able to
extend any farther than the limited sec-
tion. Cars, supplies, etc., are carried to
the foot of the incline from Fresno, the
nearest city, which is 50 miles away.

For the purpose of hauling cement
and gravel for the construction of the
dam, large and substantial trestles have
been erected paralleling the dams. The
concrete is prepared by the mixer, is
dumped upon the flatcars, and these cars
are rushed to the dams and dumped.
The army of 3,000 workmen keep a
steady line of cars on the way to the
dam loaded with concrete. It is stated
that 2,200 barrels of cement are used
daily and that 300,000 barrels of this ma-
terial will be used in the dam construc-
tion in this basin. As much as 50,000,-
000 Ibs of electrical and hydraulic ma-
chinery will be hauled to the power-
house sites. It is proposed to have the
dam completed in time for the melting
snows of next May and June, so that
there will be plenty of stored water in
time for the starting of the first plant in
August.

Plant No. 1, which will first use the

-water, will be installed at the foot of the

Kerckhoff Dome, with a static head of
2,100 feet and installed capacity of 60.-
000 kilowatts. The great rock dome is
being tunneled and the walls are being
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lined with concrete. The tunnel is about
a mile long and is 12 feet in diameter.
The water from the diversion works will
enter immediately into this tunnel, and
upon coming out to the forebay will be
taken by means of five steel pipes almost
precipitately down 2,100 feet into Power
Plant No. 1.

From Plant No. 1 the water will pass
into a settling basin, after which it will
be taken through a cement-lined tunnel
three and a half miles long. It will then
fall through steel pipes 1,900 feet to
Power Plant No. 2. It is believed that
the increase of the volume of water from
Pittman Creek will more than offset the
difference in the height of the falls, and
for this reason the capacity of the two
plants will be identical. These plants,
combined, are being erected to furnish
at least 140,000 horsepower, and it is be-
lieved that their capacity may be readily
increased 50 per cent. by adding the re-
quired number of units. Later on, a
third power-house will be erected, this
having a fall of 1,300 feet, and will have
all the water of the Big and Pittman
Creeks after it has passed through
Plants Nos. 1 and 2, and in addition a
considerable volume diverted from the
San Joaquin River. The maximum ca-
pacity of the three plants will be 300,000
horsepower. The water wheels will be
of the tangential type and directly at-
tached to the generating units. The
transmission line will consist of a double
set of steel towers, each tower support-
ing six wires. The line is being built
according to its ultimate intended volt-
age of 150,000, even though only a part
of it will be used at this time.

This Pacific Light and Power corpora-
tion furnishes all of the power used by
the Los Angeles Street Railway Com-
pany, and 8o per cent. of that used by the
Pacific Electric Railway Company. The
corporation maintains several power
plants at this time, one of which is lo-
cated at Redondo Beach, this having an
aggregate capacity of 75,000 horsepower,
and is being already overtaxed.

The Pacific Electric Company is the
most extensive railway system in Cali-
fornia, having 1,000 miles of track and
plying between Los Angeles and all of
the beach and foothill towns for many
miles around. Tt is the intention of the
Pacific Electric Company to lay 1,000
miles more of track, some of this work

having already been done. It is be-
lieved that 150,000 horsepower of elec-
tricity will be needed by the railway com-
panies in the course of three years, it
being the proposition to form a network
of electric lines throughout Southern
California, with the central point at Los
Angeles. Next year the Pacific Electric
Company will extend its system to the
citrus belt, connecting Los Angeles with
San Bernardino, Redlands, Riverside
and other points. Lines will also be
erected to Santa Barbara and San Diego.
In addition to this work the local sec-
tion will be enlarged to keep pace with
the growth of the city.

An interesting feature of this power
enterprise is the question as to what
will become of the water when the cor-
poration is through with it. The outlet
of the corporation’s pipes is in the San
Joaquin Valley. The people of that
section have about decided to form a
vast irrigating project and to use the
water for irrigating the thousands of
acres in that section needing water. Mil-
lions of gallons of water will be released
annually, and as this is the minus quan-
tity in the Golden State, the people of
that section will pounce upon it eagerly.

LARGE STEEL CASTING
THROWN FROM CAR
While the train was rounding a curve,
a casting for the frame of a large elec-
tric generator which was on a flat car

was thrown off onto the ground by cen-
trifugal force. Although the only in-
jury done was to tear a large hole in
the ground, it was necessary to call the
wrecking crane to replace the casting
on the car.
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ELECTRICITY KEEPS AUTOMO-
BILE BRIGHT

It isn’t an easy job to keep the lamps
and other metal parts of an automobile
bright, especially if the usual method
of polishing it by hand is used. At the
same time even those who take care of
their own cars don’t want their machines
to look untidy. Nothing makes a new
automobile look two or three seasons

old like dull and tarnished metal work,
and it is also true that the appearance
of a car two or three seasons old can be
greatly improved by kecping its metal
parts bright and polished. This can be
done very easily and in just a few min-
utes every week by a small motor
equipped with a flexible shaft and a
small buffing wheel. The motor, of
course, must have enough conductor
cord to obtain its current from the
nearest electric light connection.

Electrically driven drills have been
invented for surgical operations on the
human skull.

New York has more than 1,300 elec-
tric trucks and nearly 500 electric pleas-
ure vehicles.

To promote the mutual interests Qf
wireless telegraph operators and their
employers an international operators’
union has been organized.

Two musical tones, received through
a telephone though sent by the usual key,
are being used to replace the dot and
dash in telegraphy in an experimental
way in England.

A NEW CONDUCTOR, NEARLY
100 PER CENT. EFFICIENT

Anyone who works or plays with elec-
trical contrivances is soon made aware
of the great differences of materials be-
tween absolute insulation or aYsence of
conduction, and the excellent conduc-
tivity of certain varieties of copper
wire. A good copper wire may success-
fully transmit a fraction over seventy
per cent. of electricity, and a good
Nernst glower, after it has been heated
by an alcohol lamp, may be able to con-
duct even more of the current.

Now it has been the endeavor of
every investigator, whether he was a
physicist of the university laboratory or
an electrician of an electric company,
to discover some material that might
save the usual loss of thirty per cent. of
cnergyv. If wires, joints, bolts, nuts and
other connections in electrical appara-
tus were manufactured with some such
metal, the ensuing economy would re-
sult in greater efficiency and immense
saving of money and time.

To this end, then, electricians have
labored for many years. They had ex-
perimented with practically every known
element and mineral, so finally the in-
vestigators at work in the General
Electric Company’s laboratories in
Schenectady  undertook  experiments
for making every possible combin-
ation and alloy. Iron was al-
leyed with all of the rarer mineral
earths and metals and tested. Then sil-
ver, then zinc, then lead, and even tin
were alloyed with innumerable mixtures
of zirconium, cadmium, tungsten, boron,
carbon, tantalum and the other elements.
Even the most successful of these did
not surpass ordinary copper wire in con-
ductivity.

Finally, however, after much money
and many tests had been expended, one
of the scientists hit upon an alloy which
has proved to be most remarkable in its
efficiency and high conductivity. The
resistance and loss of electrical current
sustained at the hinges, joints and con-
nections of most electrical machinery is
now completely done away with. In-
stead of losing forty or fifty per cent.
of the current at such points, with this
new alloy at least ninety per cent. of
current is guaranteed to cross the blocks.

The new alloy is a suboxide of boron,
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—the metal in boracic acid,—with cop-
per.  Technically and chemically it is
cupric-horonsuboxide and it is destined
very quickly to revolutionize the whole
clectrical business. It is not by any
micans too wild a prophecy to make to
predict that within two or three years
cvery single, solitary bit of machinery
now in use will be replaced with all of
the connections made of this new boron-
suboxide of copper.

Indeed, it is not beyond possibility
that every strand of wire now hanging
or buried will have to be removed and
this new ninety per cent. efficient con-
ductor be laid in its place. One large
central station is now being fully
cquipped with the new alloy, and at
lcast one factory in Baltimore has al-
ready arranged with the General Elec-
tric Company to have its equipment re-
built with copper-boron-suboxide mate-
rial. The president of this concern says
that he will save in ecfficiency within one
year all of the extra expense necessi-
tated by installing this revolutionary
conductor.

The patents on this new conductor
have not yet been granted, but they soon
will be, so there is no concealment or
delay connected with the use of it. It
is to be hoped that all machinery now
ordered he shipped to the purchasers
only with this new equipment—Dr. I.
K. Hirschberyg.

TELEGRAPHING 40,000 WORDS
AN HOUR

The first American demonstration of
the Pollak-Virag system of rapid teleg-
raphy, with which, it is declared, 40,000
words can be dispatched per hour, was
given by Antoine Pollak, the inventor, at
New York, January 31. By means of a
beam of light controlled by motions at
right angles, the receiving machine pro-
duces written characters on sensitized
paper. Owing to the rapid succession
of impulses involved, the system is lim-
ited in its use over very long inductive
iron wire lines, although entirely feasible
within present telephonic ranges using
copper circuits. It is reported that dur-
ing a recent demonstration in France
messages were sent 9goo miles with this
system.

MOTORS IN DRY DOCK PUMP-
ING PIT

In pumping operations of any kind
it is desirable to have the pump as near
the level of the water as possible, as
this lessens the chance for air to leak
into the suction or intake pipe; while if
a leak should occur in the discharge pipe
no particular damage would result as
far as the efficiency of the pumping is
concerned. The application of this

principle is shown in the accompanying
illustration of two g50-horsepower mo-
tors driving centrifugal pumps in a dry-
pumping pit;

dock the motors and

pumps are 30 feet below the surface.
The suction and discharge pipes are 12
inches in diameter and the two pumps
acting together are capable of handling
9,000 gallons of water per minute.

An electric process will detect ac-
curately minute particles of bichromate
of potash in solution. It is of value in
chemistry and was discovered by a
Parisian.

Direct wireless communication has
been established between two Chilean
cities on the opposite sides of the An-
des Mountains without the use of in-
termediate stations.
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SUNSHINE IN THE CELLAR

Without sunlight life would be ex-
tinct upon our globe. And because sun-
light is the source of life in plants and
animals and human beings, because its
stored-up energy in coal warms us in
winter and cooks our food for us and
drives locomotives and steamboats,
scientists all over the world have long
been puzzling their heads in the hope
of discovering some means by which the
rays of the sun may be utilized directly.

A French engineer by the name of
Charles Vinter has discovered a method
of growing sunshine in bottles on the
roof of his house. To store up sunrays
in bottles and change them into eiectric-
ity he uses two thin platina disks, one
of which is placed in a solution of hypo-
chlorid of iron, the other in quicksilver.
The sun shining upon the platina disks.
thus  immersed, produces chemical
changes which in turn generate electric-
ity, the great modern driving force.

These magic bottles will store up sun
energy in ordinary daylight, and can be
made to do their work even on cloudy
days. A battery of five hundred indi-
vidual bottles exposed on the roof of
4 house will gather in enough sun en-
ergy—that is, electricity—to run six
large electrical lamps all night.

The arrangement is so simple that
every economical householder wonld
probably go right into the electric light-
ing business and put the electric light-
ing and power companies completely out
of business if it were not for the incon-
venient fact that platina is extremely
expensive—more expensive even than
gold—so that the thrifty-minded house
owner, even if he could afford the heavy
initial expense of purchasing platina
disks, would entertain serious doubts as
to the advisability of leaving such val-
uable property, which ought to be under
lock and key and combination in a safe,
on the roof, where any enterprising bur-
glar could help himself to the metal.
which at present is fashionable as a set-
ting for diamonds and pearls.—Dr. L.
K. Hirschberg.

A wireless telegraph station is being
constructed on Juan Fernandez Island,
made famous by the story of Robinson
Crusoe.

@he Wreaklings

“I'mgreat!” said the Swun, proudly, in
the sky;
“The moon, the stars, what else is great
as 1"
And then a pond’rous cloud,
Like a shroud,
Biackened him all out as it went by.

“I'm great!” cried the Cloud, “I stop the
sun
From shining on the earth and every-
one!”
But then, a lightning dart
Rent it apart,
And rushed upon its way like flash of
gun.
“I'm great!” then Lightning cried, “For
who rules me?
What is as uncontrolled, as wild, as
free?”
But once, there came a man,
I7ith wond'rous plan,
Who bottled Lightning up, his slave to
be.

“I'm great!” cried Man, “IWhat more is
to be said?
I rule the sea, and carth, the Heavens
overhead!”
But then, a mighty God,
Gawe a nod ;
nd lo, he fell.
him dead!

His cowmrades, called

—Edmund Leamy.

Elertricity

Measured, but measureless, subtly con-
veyed,
I'luid intensity, spent and repaid,

Leght-giving, heat-bringing, motor su-
preme,

Life bearing, death dealing force of our
dream.

Working the miracles sought of our
mind,
Tool of diwvinity used by mankind.

Little we know of it—must we demand!
Faith we have now; shall we soon un-
devstand ?

—Marguerite O. B. Wilkinson.
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Alexander Graham Bell

LEXANDER GRAHAM BELL,
the inventor of the telephone, was
born in Edinburgh, Scotland, March 3,
1847. He received his education at the
high school and the university of that
city and was especially trained to follow
his father’s and grandfather’s profes-
sion for the re-

moval of im-
pediments
of speech.

In 1870 he
went to Canada
and in 1872
took up his res- '
idence -in the |
United  States
and introduced
his father’s in-
vention of vis-
ible speech in
institutions for
deaf mutes, and
was subsequent-
ly appointed
Professor of
Vocal Physiol-
ogy at Boston |
University.

He occupied
his leisure time
during many
years in work-
ing out his tele-
phonic  discov-
ery, and first
exhibited it
publicly, but in
an imper-
fect form, at
the Centennial Exhibition in Philadel-
phia in 1876, in which year he received
the now famous Bell patent. It was not
only in the specific invention of the
speaking telephone that Doctor Bell
gave his greatest service, but in the long
litigation in which the invention was in-
volved ; he was a sturdy fighter for what
he considered were his rights, and we
find him all through the early develop-
ment of the apparatus continuing his ex-
periments and giving to those who had
taken up the development of the appa-

DOCTOR BELL AS HE LOOKS TO-DAY

ratus, the great powers of his inventive
genius.

For the invention of the telephone, he
received in 1882 the diploma and deco-
ration of the Legion of Honor of France
and the French Academy bestowed upon
him the Volta prize of fifty thousand

francs, and with

this sum, to-
gether with
substantial ad-
ditions, he

founded in
1883 the Volta
Bureau, an in-
stitution for the
study of prob-
lems by the
solution of
which the con-
dition of deaf
mutes may be
improved.

In the field
of aerodromics
and aerodynam-
ics, he has
taken a leading
part. He was
keenly interest-
ed in the exper-
iments made by
Syciekine tyatny
Langley of the
Smithsonian In-
stitution and
contribut-
ed quite a sum
for carrying on
the work.

At his summer home in Nova Scotia,
he finds time to devote consider-
able attention to his hobbies. One of
these as just mentioned, is the science
of kite flying, and aerodynamics and his
personal work in this direction in the de-
velopment of the tetrahedral kite has
done much to solve the problem of buoy-
ancy in the air of heavier-than-air ma-
chines.

In addition to the’ honors bestowed
upon him by the French Government

(Continued on tage 28)
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WIRE VS. ETHER

The word *‘telegraph” and the adjec-
tives, etc., of the same set, are becoming
anachronisms. The “tele” part of them
becomes more and more appropriate ;
but as far as the graphic end is con-
cerned, it is going out of fashion: for
one does not write, “draw or grave” at a
distance nearly so often as one sends
oral or aural messages.

And even the slang word “wire,” used
as noun and verb, is becoming inappro-
priate; for now-a-days the only wires
concerned in communicating at a dis-
tance are often only those of the an-
tenne or their equivalent. It will soon
be a fight to the death between the wire
and the air—or perhaps more correctly
speaking, the ether.

“What hath God wrought!” was the
pious sending of the first “wired” de-
spatch; but the wonders of that day were
eclipsed by those the ocean cable of
1858; and now this is considered osld-
fashioned.

Yet not entirely; for each of the sys-
tems has its advantages, as well as its
disadvantages. It is like the question of
train vs. automobile, or airship, vs. fly-
ing-machine. For some conditions one
system is best, and for others the other
is properly to be chosen.

As far as the ordinary overhead land
wire is concerned, it offers the advantage
of comparison; it is cheaper than an un-
derground line and still cheaper than a
subaqueous one.

The overhead wires permit of very
rapid work over them; they do not get
“loaded” after the manner of leyden jars
and hence have to be “discharged” for
each signal.  Their possible speed, like
that of the typewriting machine, is far
greater than the highest which the hu-
man hand can attain; so that they never
offer any hindrance to even the most ex-
pert operator. This is proved by the au-
tomatic apparatus used in connection
therewith, which transmits four to five
times as many words per minute as the
most rapid hand operator, and enables
several “punchers” to work simultanc-
ously at different parts of a long mes-
sage, which is then rushed through at
lightning speed.

Then the capacity of the overhead
wire is greatly increased by the ability
to send over several messages at once,

ELECTRICS

not only in the same direction, but in
opposite directions. The Hughes appa-
ratus and its congeners enables tele-
phonic writing or printing at a rapid
rate; the Baudot, used in France, is
still more speedy, running four to six
messages at once.

The insulated subterranean cables
have some of the advantages and some
of the disadvantages of the overhead
wire, as well as of the subaqueous lines.
The principal trouble with the latter is
that of the loading and discharging after
each signal; and one great hindrance is
that the optical signals which it gives to
the receiver are with difficulty deciphered
without long practice. Then the cables
are expensive to make, lay and keep in
order. A German estimate of the cost
of such a line and the apparatus at the
ends runs up to four thousand marks
per kilometer, or say $1,500 an English
mile. That they pay, however, is shown
by the fact that each private company
that has gone into the business steadily
extends its lines; and that many go into
their neighbors’ fields and cut the rates.

Even wireless advocates as important
as Count Arco recogrize that the cable
is not to be despised, and not to be driven
out entirely; even when the wireless ser-
vice costs only half as much per word
as that by cable. For the latter has in
its favor four points—it is surer, more
“discreet” and fully independent of
weather, temperature, time of day, etc.,
which are the bug-bears of the wireless
service: and is more rapid in transmis-
sion. On the other hand the plant for
the latter is cheaper; say for a thousand
miles three or four times as cheap as an
ocean cable plant. But the crowning
advantage of the wireless system is that
it enables communication with and he-
tween ships in motion, from any part of
their course.—Robert Grimshaze,

NAVY STATION DOES GOOD
WORK

The naval radio station at Newport,
R. I, recently picked up the steamship
Berlin, which had left Germany the
previous day. and was sending out wire-
less messages.

At this station they have heard the
naval radio station at Mare Island, San
Francisco, operating.
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The First

N a hot afternoon in June, 1875, a

tall young man was desperately toil-
ing in a machine shop in one of the nar-
row sirects of Boston, not far from
where Scollay Square now is. This man,
Alexander Graham Bell, then a profes-
sor at Boston University, was making
a queer machine, which resembled noth-
ing in particular; a sort of crude musi-
cal instrument with a clock spring reed,
a magnet and a wire. He had been
working on the device for over three
years without ap-
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Telephone

greal invention and advised him to keep
working at it until he completed it, to
which he replied that he had not the
necessary knowledge of electricity.
“Get it,” said Henry, and Bell pro-
cecded to study as well as experiment
until the machine was able to make a
sound. After weeks and weeks of fur-
ther work and study the machine was
brought to the point where, on March
10, 1870, it talked—and the first thing
it said was, “Mr. W atson, come here;
I want you.” This

parently accom -
plishing much, unti!
on this afternoon
the machine gave
forth a very faint
sound.

He rushed into
an adjoining room,
where his assistant,
Watson, was work-
ing with a duplicate
of the instrument,
and which was con-
nected to the other
by a wire, and

= | was spoken into the

4 telephone by Bell,
in an upper room
of the house in
which they lived, to
Watson, at the
other end of the
wire, in the cellar.
Watson rushed up-
stairs with the joy-
ful news that he
heard every word
of it. The tele-
phone was then a
reality, and on his

found that Watson
had pulled the reed
and let it snap back
again, making a
sound which was
reproduced in the other instrument.
This little sound, so faint that it would
not have been heard by anyone but an
expert in acoustics, did not amount to
much of itself, but it was the first sound
that had been produced at one end of a
wire transmitted over the wire by the
aid of electricity and faithfully repro-
duced at the other end.

This was the birth of the telephone;
but, like all infants, though it could
make a sound, it could not talk. The
discovery was by no means an accident.
Bell had known the correct principle,
but had not, up to that time, been able
to make the machine make a sound.

Some time previous to this, while in
Washington on business with his patent
attorney, he met Professor Joseph
Henry, to whom he showed his device.
After carefully examining it, the scien-
tist told him that he had the germ of a

FROM A MODEL IN

THE YIRST TELEPIIONE

THE WLSTERN ELECTRIC CO.

twenty-ninth  birth-
day Bell received
from the govern-
ment his now fa-
mous patent, which
bore the serial number 174,465.

In June, 1876, he went to the Centen-
nial Exposition, where the device was
on exhibition among a lot of displays of
school equipment. He waited hour after
hour at his table for the judges to come
to inspect the machine. They arrived
about 7 p. m., and when they did come
scemed indifferent to the invention, un-
til Dom Pedro, Emperor of Brazil, ac-
companied by the Empress, walked up
and greeted Bell cordially. It seems that
Dom Pedro remembered visiting one of
Professor Bell's classes in Boston. This
incident saved the day for the strug-
gling inventor, for the judges promptly
forgot their indifference and took a live-
ly interest in the device.

Dom Pedro placed the receiver to his
car while the professor went to the in-
strument at the other end of the room
and spoke into it. The Emperor, after

THE POSSESSION

OF
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listening to it, looked up and exclaimed,
“My God, it talks!”

Then the judges, one after the other,
Professor Henry, Sir William Thomson,
afterwards known as Lord Kelvin, and
all the others listened to the instrument,
and it talked to them, and they under-
stood what it said, hardly daring to be-
lieve their senses. And they stayed un-
til after 10 o'clock that night talking
and listening to each other over the tele-
phone.

Next day the apparatus was moved
from its obscure location to the judges’s
stand, and throughout the remainder of
the exposition this crude device, which
had been given but a few words’ notice
in the official catalogue, became the chief
attraction.

This is the story of the telephone, up
to the time it was introduced to the pub-
lic. Its development into the convenient
instrument in use to-day, and the mar-
velous system of communication which
covers the United States and those of
practically every other civilized country
on the face of the earth, is another
story, quite as fascinating as that of its
early history.

CHANDELIER DESIGN

It is pretty well known that those
chandeliers having square stems are
made with either two or four arms.
While it is common for fixtures of
round tubing to have three arms, it
would be unharmonious to make three
branches on the fixtures having the
square effect.

I was recently going over a lady’s
house preparatory to furnishing the
lights in order that I might see what was
required. Coming into the library, I
asked, “What sort of a chandelier would
you like for this room?”

“I think a three-light fixture with
square tubing and square shades would
be very nice,” was her innocent reply.
Of course, I could not supply her with
that, but it only goes to show how un-
observing many people are in regard to
anything electric.—Marshall S. Loke.

FACTS ABOUT THE MODERN
DRY CELL

The manufacture of the common dry

cell engages the attention of forty or

more separate companies and the magni-
tude of the industry is little appreciated
by those not familiar with it, says the
Electrical Warld. A year's production
of dry cells in this country approximates
over $10,000,000 in value. At the pres-
ent time it is probable that over 50,000,
000 standard 2.5-inch by 6-inch batter-
ies are manufactured yearly, 5,000,000
flash-lamp batteries consisting of ap-
proximately 15,000,000 single cells 13/16
inch by 2 5/16 inch., and about 2,000,-
000 other cells of special sizes. The
present type of dry cell consists of (1) a
zinc container, or negative pole, (2) a
paper, or porous partition, between the
positive and negative poles, and (3) a
positive pole comprising a rod of carbon
surrounded by a mixture of manganese
dioxide, ground carbon and electrolyte,
The zinc container is rolled from zinc
0.020 inch thick; the paper partition
may consist of three layers of thin blot-
ting paper or a single layer of heavy
pulpboard; the positive pole mixture
consists of pyrolusite (85 per cent.
manganese dioxide), 100 parts by
weight; ground coke, 80 parts; artificial
graphite, 20 parts; sal ammoniac, 20
parts, and zinc chloride, 7 parts. The
manganese dioxide acts as the depolar-
izer; the ground carbon which is next to
the paper separator collects the current
at the periphery of the mixture and con-
ducts it by means of the other carbon
particles to the center carbon plug; the
graphite is employed to reduce the in-
ternal resistance; the sal ammoniac is
the electrolyte, while the zinc chloride is
used only to improve the life of the cell
by reducing local action. The zinc con-
tainer is the most expensive part of the
cell, and the total manufacturing cost
has been given by one authority as ap-
proximately 8 cents per cell.

ALEXANDER GRAHAM BELL
(Continued from page 25)
ard the French Academy, the Society
of Arts in London in 1902, gave him its
Albert medal. In 1883 he was chosen a
member of the National Academy of
Sciences of the United States. The
National Deaf Mute College of Wash-
ington and the University of Wiirzburg
have conferred upon him the degree of



MODERN ELECTRICS 20

Doctor of Philosophy. The photophone,
induction balance and the telephone
probe for the painless detection of bull-
ets in the human body are his inventions
and for the latter he was awarded the
honorary degree of Medical Doctor by
Heidelberg University, Germany. The
degree of Doctor of Laws has been con-
ferred upon him by Harvard, Amherst
and St. Andrew’s Colleges; that from
Harvard being in recognition of his
method of improving the condition of
deaf mutes.

THE PRACTICAL ELECTRICIAN
(Continued from page 12)

of 10 amperes with 50 turns in a coil
has the same magnetic power as a cur-
rent of 5 amperes with 100 turns or of
1 ampere with 500 turns. The prod-
uct 10 X' 50 = 5§ X 100 = I X 50O is
designated as ampere turns.

One ampere generates on each centi-
meter of its length 4r/10 = 0.4 lines
of force; therefore I amperes in N turns

4m
develop —N I lines of force. This
10
product is called magnetizing or mag-
neto-motive force and is usually desig-
nated by the symbol M.M.F.
On the inside of the coil (solenoid)
47 X I X N
the field strength, H, = ————,
10 X L
where L is the length of the coil in cen-
timeters.
For a circular current path of radius,
r, the field strength at the center of the
2ni
circle, H, = —
3
If we have instead of a single turn, N
turns, which compose a coil, whose
length and thickness compared with its
diameter are small, then at the middle

2r N i
point I =—
i
If the current is given in amperes,
2r N i
then H =
Ior

(To be continued.)

TWO THOUSAND VOLTS DIDN'T
KILL

Mrs. C. R. Hoftman, while attempting
to turn on the electric lights in her hus-
band's bakery in Lewiston, Pa., recently,
due to some
defect in the
lighting
transformer,
received a
shock equiv-
alent to more
than 2,000
volts. Elec-
tricians who
came to re-
pair the de-
fect after-
w a r d vouch
for the truth
of this.

Aside from
being severely
stunned by
the shock Mrs. Hoffman seems to have
suffered no ill effects from the accident.
—E. Ellsworth Clapsby.

TRANSPACIFIC WIRELESS STA-
TIONS

The Marconi Wireless Telegraph
Company has placed contracts with the
J. G. White Engineering Corporation,
New York, for the erection of eight
wireless telegraph stations, two pairs for
Atlantic service and two pairs for Pa-
cific service. Receiving and sending
stations 30 miles apart will be construct-
ed at Oahu, in the Sandwich Islands;
Tamales Bay and Bolinas, Cal.; near
Belmar, N. ], and in eastern Massachu-
setts at a point not yet definitely selected.
These stations will be part of a globe--
girdling system. which will continue to
the East by way of Japan and thence
ultimately to India. Twelve towers
ranging in height from 400 feet to 450
feet will be spread out over a semicircle
covering a square mile at each station,
and it is estimated that the range of each
station will be from 4,000 to 6,000 miles.

In the electric furnace gold boils at
2,400 degrees centigrade. By this ther-
mometer water boils at 100 degrees.
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AUTOMATIC FLOAT SWITCH

The switch shown in the illustration
is used in connection with motor-oper-
ated pumps which fill tanks and reser-
voirs. The action of the switch is en-
tirely automatic and the liquid in a res-
ervoir is always kept within certain pre-
determined limits without any attention
whatever.  The air-tight galvanized
metal float is mounted so as to slide on

a vertical switch rod, which extends
downward from the switch into the res-
ervoir. When the liquid level falls to a
certain point the weight of the float is
impressed on a nut on the rod, drawing
the rod down, closing the switch and
starting the motor. When the level of
the liquid rises nearly to the height of
a nut on the rod above the float, the
buoyant force of the float on the nut
raises the rod, opens the switch and
stops the motor. The switch can be
used with either direct or alternating
current motors up to 10 horsepower
capacity.

LARGE D. C. TURBO GENERA-
TORS

The Westinghouse Machine Com-

pany is now furnishing two sets of ma-

chines to the Cleveland Electric Illumi-

nating Company which are not only
noteworthy in their application, but are
also interesting in their combination.
Each set of apparatus consists of a
6,000 horsepower steam turbine, a 6,000
horsepower direct current generator,
and a Westinghouse reduction gear of
corresponding capacity. The steam tur-
bine running at a speed of 1,800 revolu-
tions per minute drives the generator,
which runs at a speed of only 180 revo-
lutions per minute, a feat that is made
possible through the interposition of the
reduction gear, which equalizes the
speed of the entire combination. This
unit represents the largest direct current
generator that has ever been built for
turbine drive, and also the largest tur-
bine-driven gear in the world. The
apparatus develops 6,000 horsepower of
electric current, which the company sup-
plies partly for lighting purposes to the
business section of the city of Cleve-
land, while the balance is supplied as
power to the electric railway company.
Another interesting feature of this out-
fit is that the exhaust steam from the
turbine is transmitted into pipes and
used for steam-heating purposes in
business and office buildings. It is the
only plant of its kind in the world so
far and is attracting a great deal of at-
tention. Tt is expected that it will result
in a great deal of similar work for the
shops at East Pittsburgh.

METER NO. 1 STILL ON THE

JOB

It is a matter of interest that after
seventeen years of continuous service,
meter No. 1 of the New York Edison
Company is still in use. Quite by ac-
cident was the discovery made that the
oldest meter was still a  long way from
the junk pile, and the investigation that
followed that discovery revealed some
very interesting facts regarding its wan-
derings.

It came to New York with the first
shipment of the present type of meters,
in the summer of 1896, and after being
tested was installed in a dry goods ware-
house. Since then it has been moved
six times and now is back in its original
line of commercial activity, but in an
uptown establishment. Its wanderings,
though, have taken it to a fish monger’s
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stall, a café, a retail shop, a paper ware-
house and a private dwelling. yet in all
that time there has never been a com-
plaint against ‘its findings. In the last
ten years it has ticked off some twenty-
two hundred kilowatts, and now in its
18th street location, it is working with
the same accuracy it has shown under
every test to which it has been sub-
jected.

Although No. 1 is the oldest meter in
the service of the company, it was not
the first meter installed, for before the
days of the mechanical meters, of which
No. 1 is a type, the old chemical meters
were used, and these were installed by
FEdison himself in the first days of cen-
tral station service. At about the time
No. 1 went to his present post, his
brother, No. 17,832, was just entering
his central station career.

BOY TAMPERS WITH TELE-
PHONE AND GETS HURT

An inherited desire to tear things
apart and to investigate anything me-
chanical resulted in the serious burning
of Harvey Morgan, a farmer boy living
near Horton, Kas. His persistency in
investigating the “works” of the tele-
phone which his father recently installed
in his home was the immediate cause of
the accident.

Dissecting a watch which was given
to him for Christmas, he started in on
the telephone, unscrewed the transmit-
ter and was surprised when some black
powder which came from the transmit-
ter fell to the floor.

Evidently he thought the black sub-
stance was gunpowder, for he opened
two shotgun shells, procured a small
handful of powder, placed it in the
transmitter and screwed the cover back
in place. Then he called up a friend to
see how it worked—at least he tried
to call, but he never got central.

As he took the receiver from the hook
an electric spark exploded the powder
and blew the transmitter in pieces. The
boy was badly burned.

The first large electric smelting plant
is being successfully operated at Sault
Ste. Marie, Canada.
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AN OPEN LETTER

To the Readers of Modern Electrics.

As announced elsewhere, 1 retired as
Editor of Modern Electrics, as well as
Fresident and Secretary of the Modern
Publishing Co.. on February 13th.

As this announcement may come as a
surprise to many readers, I feel that an
explanation on my part might be in
order.

TFor some time past my other interests
have grown to such an extent, that in
fairness to myself I could not devote as
much time to Modern Electrics as was
necessary. Of late the demands upon my
time have been such that it was only
possible to devote a small portion of it
to Modern Electrics, and for this reason
I deemed it hest to retire altogether
from the publication of the magazine.

1 leave Modern Electrics with no fears
as to its future. Mr. C. A. LeQuesne,
Jr., who with this issue becomes Editor
of Modern Electrics, is already well
known to every reader. I wish to thank
Mr. LeQuesne here for his efforts dur-
ing the past year, during which time he
has ably assisted in bringing the pulli-
cation to its present standard. T am
sure that the readers will continue to en-
jey Modern Electrics, and sincerely hope
that they will support Mr. LeQuesne in
the future as thev have in the past.

As to the husiness end of Modern
Electrics,—it could not be in hetter and
safer hands than in those of my former
associate, Mr. O. J. Ridenour. Since
Mr. Ridenour took over the manage-
ment of Modern Electrics it has had a
remarkable growth from a 64-page to a
112-page magazine. The average reader
of course buys the magazine for its text
only and is apt to forget that it is the
business end of the publication which
pays for this text, and which provides
for more text, better and more illustra-
tions. etc., in short, makes for a higger
and better magazine. For that reason 1
do not take the credit for making Mod-
ern Electrics what it is to-day; as Mr.
Ridenour and Mr. LeQuesne are cer-
tainly entitled to the greater part of it

In closing T extend to the readers my
sincere thanks for their loval support
and for their enthusiasm shown in up-
building this magazine, and T feel sure
that they will do everything in their
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power to help the new management
make Modern Electrics the greatest elec-
trical magazine published. Long live
N odern Electrics!

H. Gernsback.

SMALLEST ELECTRICAL STOVE

The illustration shown is of the small-
est electrical stove made. It is not,
however, a toy, but is thoroughly prac-
tical. It is only two and one-half inches

THREE-INCH ELECTRIC STOVE

in diameter and weighs only five ounces,
and for this reason it is very convenient
for travelers, as most hotels nowadays
have electric light, and the stove, which
operates by electric current, has a plug
and cord by which it can be connected
to any lamp socket. It is very efficient
in heating small quantities of liquids,
boiling water or warming small objects.

SEALING METER SCREWS

A simple and effective means of ap-
plying lead seals to meter screws is
shown in the
+a CccCcCom -
panying
sketch. T he
small cyl
indrical bo x ,

a, is placed - Lod

b [S =
ovet “Hhe “liole )/ s ME1
i s SAF 1
into which the 5
screw, s, is to [j
be driven, and ¥

a fitierrissiic
screwed home the cover, b, is put in
place and a lead wire threaded through

the holes, ¢, d, in the box, a, and cover.
b. The ends of the locking wire are
bound in a lead seal in the usual manner.
To remove the screw it is only necessary
to cut the lead wire and remove b by a
hooked wire slipped through the holes.—
Electricity.

QUICK COMMUNICATION IS
URGED ON WIRELESS SHIPS

The Secretary of Commerce and La-
bor has issued a circular with reference
to communication between the wire-
less operator and the bridge of the ship,
in which he says:

“The Department is not convinced
that a bell and messenger service will
meet the requirements at all times, and
is acquainted with at least one instance
in which two vessels were seriously
damaged, due to the inefficiency of the
messenger service described.

“In some cases the radio-room is
about one hundred feet from the bridge
and the messenger would be required
to use one ladder and one stair en
route, involving considerable loss of
time.

“Where the radio-room is located on
or near the bridge, so that the officer
on duty may hold direct verbal com-
munication with the operator without
cither leaving their posts the communi-
cation is efficient at all times under the
statute.

“In other cases a telephone or speak-
ing tube should be installed. This may
readily be done in such a way that at
the bell signal the radio operator may
have one of the wireless telephones at
onc ear, the bridge telephone or speak-
ing tube at the other and one hand on
the transmitting key.”

ELECTRICAL EQUIPMENT FOR
NAVY DEPARTMENT

Rear Admiral H. I. Cone, chief of the
Bureau of Steam Engineering, has asked
for the sum of $2,927,000 for electrical
machinery and equipment for the navy
for the coming year. Of this, $666,500
is for radio-telegraphic apparatus for
land and sea use.



MODERN ELECTRICS 33

A Wave-Meter For Amateurs

By P. Mertz

An instrument that is extremely useful
to the ordinary amateur, but the uses of
which he generally does not seem to ap-
preciate, as can be seen from the fact
that not a single contestant has ever men-
tioned his possession of one in the Wire-
less Contest, is the wave-meter. Prob-
ably the reason for this lack of apprecia-
tion is due to the comparatively high cost
of the wave-meters found on the market,
most of which, anyway, are designed for
commercial purposes rather than for ex-
perimenters of small means. The reason
for the high prices of these is due to the
fact that a variable condenser of high
maximum capacity is employed.

By varying the inductance instead of
the capacity, and by making use of a

about 5”, leaving 15" free at each end.
The coil ends, C and D, are made of two
pieces of wood, with holes drilled, as
shown in Figs. 5 and 6, respectively.
The tube, A, is tightly fitted to plugs, E,
which are screwed to C and D, respec-
tively, thus holding the whole together.
The slider, F, moves over a rod, G, as
usual, but is of a special construction, as
shown in Fig. 7. This, while having de-
fects not found in certain other styles,
permits of reading (by means of the
pointer) the exact turn of wire it is in
contact with.

The larger of the two fixed condensers
consists of a total of 6 tinfoil sheets
2" x 3", overlapping 2 3/16”; this gives
a total active surface of 21.9 square

Fia. 4

new principle for quantitative determina-
tions, the writer has designed a new form
of wave-meter, accessible to practically
every amateur, and whose capabilities are
not far from those of the much more ex-
pensive ones.

Essentially, the instrument consists of
a small single-slide tuning coil, two fixed
cendensers, a detector, a potentiometer
(for guantitative determination), and a
set of receivers. Three views of the as-
sembled wave-meter are shown in Figs.
1, 2, and 3, respectively.

The tuning coil consists of a card-
board tube, A, 274" outside diameter
and 6” long (sece Fig. 4), over which are
wound 100 turns of No. 18 S.C.C. wire,
B. The wire will occupy a length of

FroNT View

inches. The tinfoil sheets are separated
by paraffine paper 0.01” in thickness.
The smaller condenser consists of 2 tin-
foil sheets 2” x 3", overlapping 2 3/16",
giving an active surface of 434 square
inches. The tinfoil sheets are separated
by 5 thicknesses of paraffine paper, o.01”
thick, giving a total thickness of dielec-
tric 0.05”. A two-point switch located on
the coil-end, C, is used to change from
a high to a low capacity condenser, and
therefore wavelength. The condensers
are concealed inside the tube, A, for the
sake of neatness and compactness.

The detector is mounted on the coil-
end, D; almost any mineral capable of
withstanding heavy currents without det-
riment can be used in it. Carborundum
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is very good for the purpose, as with a
good piece no battery is needed; mo-
lybdenite is also very good. The me-
chanical parts of the detector, as can
be seen, are extremely simple and easy
of construction. The mineral is clamped
at I between a piece of spring-brass, J,
bent as shown (see also Fig. 8), and a
piece of brass machine-screw, K, mount-
ed in a binding-post, M. This screw car-
ries a hard-rubber or composition knob,
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rundum is used, the end of the rod is best
when flat; a small piece of No. 22 Ger-
will be found best with most other min-
erals. As can be seen in Fig. 8, the end
The potentiometer (its use in quanti-
tative measurements will be described
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for convenience in adjusting. If carbo-
man silver wire with a blunt point, sol-
dered or forced into a hole at the end,
of the brass spring, U, has a hole in it,
to steady the crystal.
later) can be of any non-inductive type,
provided the variation in resistance is di-
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rectly proportional to the motion of the

slider. For example, if when the slider
is moved 1” the resistance introduced is
20 ohms, and when the slider is moved
3" the resistance introduced is only 50

or 55 ohms; the variation in resistance
is not proportional to the motion of the
slider. The type shown in the illustra-
tions is the straight carbon rod type,
sold by wireless supply houses (most
rotary potentiometers using short pieces
of carbon rod joined in series cannot be
used for this purpose, as the variation in
resistance is not proportional to the mo-
tion of the pointer). It will be noticed
that a small pointer is forced in a hole in
the lower part of the slider (see Fig. 9) ;
this pointer indicates on a paper scale,
the graduation of which will be ex-
plained later.

The telephone receivers can be of any
variety, even a 75-ohm one will do.

The wave-meter is now complete, and
should be wired as shown in Fig. r10.
When the instrument is employed for
tuning or for experiments with the trans-
mitting set of the station, the telephone
receivers are connected across the bind-
ing-posts, 1 and 2. When experiments
are to be carried on in connection with
the receiving set, each of the interrupter
contacts of a buzzer are respectively con-
nected to binding-posts 3 and 4; and all

Fia. 4 Detans or Tuee A
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connection between binding-posts 1 and
2, through the potentiometer and receiv-
ers, opened.

If desired, a D.P.D.T. switch can be
used for changing over from the receiv-
ers to the buzzer. If such is used, the
hinge-posts must be connected to the
lower connection to the arm of the
switch HL, and the end of the induct-
ance, B, which is connected to the con-
densers, respectively. The jaws on one
side should be connected to the detector-
point, K, and the binding-post, 2, re-
spectively. The jaws on the other side
are connected to binding-posts 3 and 4,
respectively. These are then disconnect-
ed from K and 2. Care should be taken
that all these connecting wires are as
short as possible, or they may appreci-
ably affect the accuracy of the instru-
ment.
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The instrument is now complete and
ready to be calibrated. The calibration
of the potentiometer scale, O, will be
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considered first. The principle of opera-
tion of this potentiometer is as follows:

The receivers and the potentiometer
being in shunt, the current will divide,
the amount flowing in each branch being
inversely proportional to its resistance.
Thus, no matter how much current
(without considering extremes) is flow-
ing through the circuit, there will be an
adjustment of the potentiometer slider
where the resistance of the potentio-
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meter will be so low that just enough
current will flow through the receivers
to render its presence known, i. e, to
make a sound) ; and any further lower-
ing of the resistance of the shunt will
stop the sound. As the position of N
will be different for every value of cur-
rent flowing through the circuit, this po-
sition can be used as an indication of
the value of the current. In other words,
the position of the pointer, N, just be-
fore the sound in the receivers ceases,
indicates the relative strength of the cur-
rent flowing through the circuit.

The graduation of the scale upon
which this pointer indicates is new to be
considered. If the resistance of the re-
ceiver is no greater than the total resist-
ance of the potentiometer (about 300
ohms), a point should be found where
the resistance between posts 1 and 2,
through the potentiometer, is exactly
equal to the resistance of the receiver.
The method of doing this is shown in
Fig 11. A represents the receiver, B
dry battery, C a galvanometer or low re-
sistance telephone receiver, G the poten-
tiometer, D, E and F the bared ends of
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the wires shown, or a two-point switch.
D is then touched to F, and the deflec-
tion of C (or the intensity of the sound
it emits, if it is a telephone receiver) is
noted. Then F is touched to E, and the
potentiometer slider adjusted until the
deflection (or sound) at C is the same
as before. The resistance of G is equal
to that of A at this point, which should
be marked opposite the pointer on the
slider, and labelled 2. Then a mark
should be made opposite the pointer
when the slider N is as far to the right
as it can go, and marked o {infinity).
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Half this distance between o and 2 is
marked and labelled 3. One third of the
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distance is taken and marked 4, 74 taken
and marked 5, etc. To find intermediate
numbers, and numbers less than 2, use
the formula:
I
O ok —=;

n—I
where x = distance measured to the left
of the mark in terms of distance
2 to .
n = number to be marked.
Thus to find where to put the 1.9
I I 10
mark; X = - . —
19—1 0.9
Therefore the mark is placed at a dis-

tance, to the left of o, equal to 1 1/9
times the distance, 2 to oo.

For telephone receivers of higher re-
sistance than the potentiometer, the pro-
cedure will be somewhat more difficult.
Resistances of exactly the same number
of ohms as the phones should be made
in the same method shown in Fig. 1I.
These resistances can be constructed with
German silver wire, but a better way is
to split open hard lead-pencils (taking
care not to crack the lead), in such a
way that the lead still holds to one of
the two pieces of wood. Clamps or
binding-posts are used for connections,
the stationary part of the clamp bearing
on the lead. The number of resistances
to be thus made depends on the resist-
ance of the phones; one, if the resistance
is around 500 ohms; two, if it is around
700 ohms; three, if it is around 1000
ohms ; or four, if it is around 1300 ohms.
Having made the above, the potentio-

ELECTRICS

meter, battery, etc., should be set up as
in Fig. 11, and the resistances just con-
structed, each connected in parallel with
A. The procedure described before is
then gone through, except that the num-
ber labelled on the mark found is the
number of resistances used plus two.
The position of the other numbers on
the scale is then formed by the formula:
r-+1
W= e

n—i

where r = number of resistances used
in parallel to A.

Thus, suppose, 3 resistances having
been used, the position for the number
6.5 was desired;

3 T 4 8
= = =
6.5 —1 5.5 II

Therefore, the mark labelled 6.5 is
placed at a distance to the left of o
equal to 8/11 times the distance 5 to oo.
It must be understood that the same
phones are always to be used on the in-
strument, or the potentiometer scale will
have to be re-graduated when another
set is substituted.

When this has been completed, the
wave-length scale, P, has to be gradu-
ated. This should be so arranged that
three rows of numbers can be marked;
the upper row labelled L, to be used
when the smaller of the two fixed con-
densers is in circuit, the middle one,
labelled H, to be used when the larger

xo :
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condenser is in circuit. The use, and

method of marking the lower row will

be described in a later issue. Using
2248 KA

the formulas C = — —— L =

¢ 10‘°’
(5 X DX T) -
1885 LC,

A —

1000 (M + 15 D),
the writer has computed the wave length
corresponding to every few turns of in-
ductance (intermediate numbers can be
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estimated) using each condenser sepa-
rately, as follows:

Turns A Low A High Turns X Low X High
3 8 40 53 162 810
5 16 8o 55 166 830
8 26 130 GRS 77 860
10 30 150 60 176 880
13 40 200 63 182 910
IS 48 240 65 186 930
18 58 290 68 190 950

20 65 325 70 193 965

22 73 365 72 196 980
25 80 400 75 200 1000

28 93 465 78 204 1020

30 100 500 80 207 1035
2 105 325 82 211 1055

35 116 580 8 216 1080

388 I2cue 625 88 221 110j%

40 130 650 9o 223 III§

42 136 680 92 227 1135

45 144 720 95 230 1150

48 151 760 o8 236 1180

50 156 780 100 240 1200
This is, however, only approximate,

and accurate results can be had only by
calibration with some standard wave
meter.

The writer has heard from good au-
thority (although he is not absolutely
certain about it) that wavemeters may
be calibrated free of charge or at small
cost, at a U. S. Navy Yard, on account
of the new wireless law. Directions for
using this wave meter in connection
with a wireless station will be described
in a later issue of this magazine.

AUTOMATICALLY LIGHTING
AND EXTINGUISHING ELEC-
TRIC AND GAS LAMPS
BY MEANS OF THE
SELENIUM CELL

During the year of 1886 Mr. William
J. Hammer, an electrical engineer of
New York, at the convention of the Ed-
ison Association of Illuminating Com-
panies at Rochester, N. Y., proposed the
use of a selenium cell in controlling elec-
tric lights. He also described a prac-
ticable method of utilizing the selenium
cell to control a relay and electromag-
net, which would, in turn, throw off the
electric lights on the approach of day

and on again at night, rendering the un-
necessary employment of time switches.

A selenium cell of suitable resistance,
for example, 5,000 ohms in light, and
50,000 ohms in darkness, preferably en-
closed in a vacuum in order to protect
it against atmospheric effects, is con-
nected in series with a current of ap-
propriate voltage, derived from several
batteries, and with a polarized relay ac-
curately adjusted to attract an armature
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or otherwise make or break contact
when supplied with the current which
passes through the selenium cell in light,
and to release this armature or other-
wise break or make contact when the
selenium cell is in darkness and reduces
the current.

The selenium cell is placed at the top
of the street lamppost and is shielded by
an opaque screen from the lamp, or
the latter would be continuously lighted

AUTOMATIC
GAS BURNER

and extinguished automatically every
few seconds. The relay and the switch-
ing device are suitably protected from
damp and placed inside the lamppost.

Fig. 1 shows Mr. Hammer’s device as
applied to an electric street lamp. Fig.
2 shows the method of controlling gas
lights by the aid of the selenium cell—
Samuel Wein.
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Aerial Conductors
By H. Winfield Secor

HE antenna or elevated aerial wires

employed in the art of wireless teleg-
raphy and telephony is a very impor-
tant feature of such plants and many
amateurs and experimenters only de-
rive indifferent results from their trans-
mitting and receiving sets, the latter
especially, owing to poorly constructed
aerials.

Usually an aerial for experimental
purposes is a more or less simple af-
fair, and, as in any other instances, the
simpler a thing is, the more important
become the function of each individual
part. Therefore, it behooves us to con-
serve all of the energy on an aerial to
the best of our ability.

We will now consider the material
to be employed for the aerial conduc-
tors themselves, which should incor-
porate as many of the following impor-
tant features as possible.

1. Good conductivity.

2. Low high-frequency resistance.

3. High tensile strength.

4. Fair degree of flexibility.

5. Imperviousness to climatic condi-
tions, such as dampness, rain, sleet, etc.

It is rare that all of these desirable
features are incorporated in the wire
employed for aerial purposes, and a
brief discussiont of the different kinds
of wire commonly employed is given
below.

First, we may consider aluminum
wire, which has probably been used for
go per cent. of the amateur aerials in
this country. Aluminum wire has
1.78 times the resistance of copper wire,
of equal size and an ultimate tensile
strength of 75 pounds for No. 14
B&S gauge, which is less than that
of any other wire employed for this
purpose. Tensile strength is an impor-
tant feature because aerials are sub-
jected to high wind stresses, which
tend to rupture the wire lengthwise.
Aluminum wire has had a phenomenal
sale for this class of work, owing, for
one reason, to the great number of feet
to the pound of such wire, there being
about 267* feet per one pound, No. 14
B&S gauge, and 168 feet per one

*Per Aluminum Company of America.

pound, No. 12 B&S gauge. Aluminum
wire 1s, of course, very light, having
about 33 per cent. the weight of an
equal size copper wire. But size for
size, the former is weak under tensile
strain on long spans and a larger size
than if copper wire be employed must
be used to give the same conductivity.
The conductivity of aluminum com-
pared to copper wire of equal gauge
number is 54 per cent. to 63 per cent.
that of copper.

The most serious objection to the
use of aluminum wire for aerials, how-
ever, is due to the fact that it is very
difficult to make a good joint with it,
which results from the excessive oxide
coating which forms on its outer sur-
face. When it is considered that mag-
net coils are wound with bare aluminum
wire and depend for their insulation
entirely upon the oxide coating or scale
on the wire, it is at once evident that
an ordinary twisted joint between a
lead-in wire and an aerial strand will
present an abnormally high resistance
path to the weak incoming wave cur-
rent on such an aerial. As an example
of such a case, the author wishes to
cite an instance of an amateur station
located in New York City, which em-
ployed an aluminum wire aerial. When
first erected, this station, which was
a small one, was regularly receiving
messages from along the Atlantic
coast as far south as Charleston, but in
a few weeks the receiving range had
dropped gradually until it was about
possible to read Philadelphia, Pa. (2
kw. set sending), and this has undoubt-
edly been the unfortunate experience
of many stations employing aluminum
wire aerials with unsoldered joints.

As to the remedy for these defects,
there are two ways in which to over-
come the “high resistance joint’ prob-
lem. One is to solder the joints, hav-
ing carefully cleaned the wires where
the joint is to be made. “Aluminite”
solder may be used. The joint should
be covered with tape after soldering.
Another way to make a good alumi-
num wire aerial is to form it from one
continuous piece, so that no broken

»

-

»



MODERN ELECTRICS ° 39

joints occur, and this can be managed
with a little ingenuity. Having an
aerial electrically good, so far as joints
are concerned, the low tensile strength
and poor conductivity of aluminum
still remain.

Copper wire is often utilized for
aerials, and, of course, presents the best
conductivity, but is not very strong
mechanically, the ultimate tensile
strength of No. 14 B&S gauge copper
wire being 193 pounds. In the com-
parison of relative conductivities of the
different wires mentioned here, that of
copper is taken as 1.

The aluminum and copper wire so
far mentioned are generally single solid
conductor, and it is well known that a
stranded cable is much more efficient
for high frequency currents, such as
traverse aerials, owing to the greater
surface presented by, say a stranded
cable of fine wires equivalent in con-
ductivity (with ordinary D. C. current)
to a similar size solid conductor. In
other words, the high frequency resist-
ance of a stranded conductor is consid-
erably less than that of a solid conduc-
tor of equal D. C. conductivity. Tables
showing the comparative low and high
frequency resistances of various con-
ductors do not always show the de-
cided superiority of a stranded conduc-
tor for aerials over solid conductors,
but actual tests on working stations
have proven beyond a doubt that a
stranded conductor can improve the re-
sults at a given station, where with a
solid conductor for aerial and lead-in,
inferior results were obtained pre-
viously.*

Prof. R. A. Fessenden, the well-
known radio engineer, has quite re-
cently taken out patents on a stranded
or woven conductor for use on induct-
ance coils for radio telegraphic pur-
poses.

A formula has been evolved by Lord
Rayleigh for determining the high fre-
quency resistance of a certain conduc-
tor, when its direct current or ordinary
resistance in ohms is known. This for-
mula is;:

rxd

&G

*See A Treatise upon Wireless Telegraphy &
Telephony,” by C. 1. Hoppough, p. 184

R ia="R

Where R, = Resistance in ohms, of
wire to high frequency A. C.

R. = Resistance of wire to direct
current (ordinary resistance).
== (R

d = Diameter of wire in centiinetres.

80 = A constant, and

N = Frequency in cycles per second
of alternating current. This formula
holds good only for comparatively high
frequency currents, such as employed
in Radio work, and for large con-
ductors.

As an example of the improvement
occasioned by the substitution of
stranded conductor for a solid one, in
one case cited by Mr. C. I. Hoppough
in his book on Wireless Telegraphy,
poor results were changed to good ones
by using seven strands No. 22 B&S
phospor bronze wire, forming a twisted
cable in place of a solid No. 12 B&S
copper wire. In this case the 7-22
stranded cable had a total area of 4,494
circular mils, as compared to an area
of 6,630 circular mils for the No. 12
B&S solid copper wire, and yet the re-
sults were markedly improved, even
though the D. C. resistance of the
stranded cable was about twice that of
the solid wire. It may be said that
aside from commercial and Govern-
ment stations, stranded phosphor
bronze cable, consisting of seven No.
20 or No. 22 B&S gauge wires, is stand-
ard. Joints are readily soldered using
this cable, and it is very tough, with
high tensile strength. High frequency
currents only travel on the surface of
the conductor, hence the more surface
it has or the better the conductivity of
this surface, the less its high frequency
resistance will be.

A new wire for aerial construction
purposes is being exploited by a New
York concern, and destined to be em-
ployed extensively in the future, owing
to its good qualities. It is advertised
under various trade names. This wire
has been used by telephone and elec-
tric light companies for long spans for
a number of years, and is commercially
known as “bi-metallic” or “copper
clad” wire. It is composed of a steel
core or inner wire, with a copper
jacket shrunk on over it. The copper
jacket may be made of different thick-
nesses, and this, of course, determines
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its comparative conductivity with
other wires.

Bi-metallic wire is the strongest
electrical conductor, excepting an
equivalent size of steel wire alone.
Hence, it is admirably suited to long
spans or high wind stresses, which
often occur in aerial problems. No. 14
B&S gauge Bi-metallic 30 per cent.
copper wire has a rupture strength of
330 pounds, as compared to 75 pounds
rupture strength for No. 14 B&S gauge
aluminum wire, and 193 pounds for No.
14 B&S copper wire.

This wire is, of course, easily sol-
dered by means of any common flux,
such as rosin, “No-Korode” paste, etc.,
and an alcohol or gasoline blow torch,
or a soldering iron may furnish the
heat for making the joint.

The resistance in ohms per 1,000 feet
at 75° F. of stranded “Bimetallic” wire
is as follows:

Thirty per cent. copper, 880 ohms;
40 per cent. copper, 6.60 ohms; 47 per
cent. copper, 5.62 ohms.

This wire 1s furnished stranded of
the same size as the regular phosphor
bronze cable, at the same price. It
should be noted that even though the
copper-clad wire has its highest con-
ducting portion on the outer surface,
that it is much stronger than an equal
size of copper wire, but its high fre-
quency resistance is just as low as that
of the solid copper, owing to the skin
effect previously mentioned.

Note.—On account of the thinness of the
copper coating on the 30% wire, aboui 0.005"
for No. 14 B & S and about 0.002" for the
7-22 stranded wire, extreme care should be
used in handling this wire not to damage or
nick the coating, for if moisiure gets at the
core of the wire through such an injury, the
core will rust out, thus destroying the
strength of the wire—Ebp.

PLANNING TRANSATLANTIC
WIRELESS SERVICE

H. Bredow, managing director of the
Cerman Telefunken Wireless Telegraph
Company, has arrived here from Berlin
in order to take up the question of es-
tablishing a transatlantic wireless ser-
vice between the United States and Eu-
rope. Since 1906 the German Tele-
funken company has had an experimen-
tal station at Nauen, near Berlin, where
improvements and new inventions in the
field of wireless telegraphy are tested.

The station has been continually en-
larged and improved in the intervening
years, and now works with 500 h.p. to
600 h.p. as compared to the 35 h.p. orig-
inally installed in 19o6. The result has
been an increase in range from about
1,000 miiles to as much as 4,000 miles.
It is now intended to open this station
for regular public service. The com-
pany planned last year to test the prac-
ticability of transmitting radiograms to
the United States, but the tower at Nau-
en, which was over 600 feet in height,
was thrown over by a heavy storm be-
fore the tests were begun. A new tow-
er, approximately goo feet in height, is
now under construction. The company,
heping to transmit across the ocean be-
fore the completion of this tower, began
tests on January IT with a provisional
antenna 400 feet high. On the first
trial the signals sent out from Nauen
were distinctly received by the station at
Sayville, L. I, belonging to the Atlantic
Communication Company, New York,
and messages transmitted from Say-
ville were received at Nauen so as to be
distinctly legible, even though the sta-
tion at Sayville operated at only 45 h.p.

CONDENSER SHUNTED TO TEL-
EPHONE IN WIRELESS
TELEGRAPHY

In practically all systems of wireless
telegraphy the telephone receiver has
superseded all other forms of receptor
and the best results are obtained when
the telephone is shunted with a capacity.
The author investigated in detail the
function of this capacity. His chief re-
sults are that the value of the capacity
used as a shunt to the telephone which
produces the maximum intensity in the
telephone is not independent of the
break in the primary current at the
sending station; that in the general case
where circuits in parallel with the tele-
phone have a large resistance this maxi-
mum is due to resonance in the tele-
phone circuit alone, and that the “har-
monics” in the break, and not the fre-
quency of the break itself, may be the
most important factor in determining
the value of the capacity to produce the
best effect for any one telephone. In
other words, the condenser should be
variable or at least adjustable.—London
Electrician.
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This department has been started with the fdea to encourage the experimenter to bring out new ideas.
!n¥ reader is welcome to contribute to this department, and new ideas will be welcomed bb the Editers
WHIN SENDING IN CONTRIBUTIONS IT IS NECESSARY THAT ONLY ONE SIDE OF THE
SHEET IS USED. SKETCH MUST INVARIABLY BE ON A SEPARATE SHEET NOT IN THE
TEXT. The description must be as short as sible. Good sketches are not re&mred as our art dzxun-
ment will work out rough sketches submitted contributors. IT IS THEREFORE NOT NECESSARY
FOR CONTRIBUTORS TO SPEND MUCH TIME IN SKETCHING VARIOUS IDEAS. When sendia
contributions enclose return postage if manuscript is to be returned if mot used ALL CONTRIBUTION
APPEARING IN THIS DEPARTMENT ARE PAID FOR ON PUBLICATION.

FIRST PRIZE TWO DOLLARS of brass tubing 5/16-inch in diameter.
The details of the plunger, tube (which

ENCLOSED PERIKON DETEC-  holds the spring) and the small cup are
TOR shown in the drawing and nothing fur-

) ther need be said except concerning the

A perikon detector, as shown in the part A. This is a piece of tubing forced
illustration, which is dust and moisture jnto E and holds the spring, K, inside.

proof, and having all the necessary ad- The spring is a rather light one and
justments, besides presenting ;1 no.vel should be of such a diameter that it will
appearance, may be made as follows: just slide into the tube, E. The pres-

It consists of a top apd base turned sure is regulated by sliding the tube, E,
out of mahogany and polished. The top and locking it there with the set screw L.

The cup to hold the zincite may be of
any convenient size. When making the
smaller cup, H, the set screw should be
made sufficiently small so that it will
pass through the hole in the bushing.

Contact is made with the bushing by
a small flat piece of spring brass, B, sol-
dered to a piece of tubing and forced
on one of the rods. The other rod is
b connected under the base to the screw
holding the zincite cup.

The binding posts screw directly onto

the rods.

When the zincite requires changing
these binding posts must be unscrewed
is 2 inches in diameter and the base 3 and the top and glass removed. This is
inches. Grooves are turned so that the not necessary if good zincite is used, as
glass tube fits into the top and base. the detector, being dustproof, the crys-
The tube can be obtained from any tals do not spoil unless burned out. This
house carrying engine supplies, as it is may be prevented by opening the detec-
used in oil cups. It should be 134 tor circuit when sending.
inches in diameter and 154 inches high. The detector is adjusted by the knob,
This is a standard size. J, by means of which the bornite or

A bushing, D, is turned from 34- chalcopyrite can be moved until a sen-
inch brass rod and bored to pass a piece sitive spot is found.

7 o SEqEE
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Very good results have been obtained
with this detector and I hope this will
be helpful to those having detector
trouble.

Contributed by

Herbert K. McGear.

SECOND PRIZE ONE DOLLAR
A TUNING TRANSFORMER

The amateur who is not using the
loosely coupled tuner is not getting the
best results out of his instruments. Also
this type of tumer is the only one that
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will to some extent prevent interference
from affecting his receiving.

This tuner has several advantages
over the ordinary type. First, the sec-
ondary using the switch is stationary
and eliminates all sliders. Second, it is
very efficient. Lastly, it has the “com-
mercial look” that so many amateurs
desire.
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The woodwork on the instrument is
best made of mahogany, but a very
good finish may be obtained by using
maple. Sandpaper it, using fine sand-
paper. Then give it a coat of black
stain and wax it. The brass work is
best nickel plated. Fig. 1 shows the
base. It is cut from 34-inch stock and
is 15 by 614 inches. The heads shown
in Fig 2 are cut from stock of the same
thickness. The upper part is circular, 6
inches in diameter. The bottom is made
as shown in the drawing. The primary

heads are 6 inches in diameter and
turned from 1lg-inch stock, with an
opening 44 inches in diameter extend-
ing half way through the piece for the
reception of the primary tube. Then a
33%-inch opening is cut through the
remaining half. The primary heads are
mounted on each end of the primary
tube, 5 inches apart. The primary wind-
ing consists of one layer of No. 22
enameled wire and the ends left dead.
A I4-inch hole is now bored through
each primary head on each side, as in-
dicated in the drawing. The secondary
tube is 574 inches long and is mounted
on one of the end heads on a small
wooden disc screwed to the head. The
other end is plugged with another disc
3a-inch thick. The secondary is sup-
ported cn a Y-inch dowel running the
entire length of the instrument. The
secondary winding consists of one layer
of No. 32 S.S.C. The winding starts
Y5-inch from the inner end and is 3%
inches long. Eighteen taps are led
from it to the switch on the head. The
primary is mounted on the rods, as
shown in the drawings and the connec-
tions from the primary sliders made
through flexible cord. The binding posts
are mounted on the sides near each end.
Contributed by
Edward H. Kurth.

ANOTHER COMPACT RECEIV-
ING SET

The following description is of a com-
plete receiving set, mounted in such a
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manner as to occupy a very small
amount of space. It will be found par-
ticularly useful as a portable set, and
the striking advantage is that it contains
all instruments necessary to a good re-
ceiving set.

A double-slide tuner is made and a
secondary, B, wound on, as described
by P. Mertz in the February issue of
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Modern Electrics. Secondary is prefer-
ably No. 30 silk wire, and primary No.
22 enameled.
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The rotary variable condenser, VC
(preferably a small one), is mounted in
the end of the tuner, with the top of it
flush with face of the coil end and knob
protruding. The condenser is shunted
across the secondary. The detector, D,
is of the mineral type, and is mounted
on a fixed condenser, C, of proper ca-
pacity, which, in turn, is fastened to the
secondary end of the tuner. The con-
denser is in series with the detector.

The tuner is connected up as shown
in the diagram. When carrying the set
about, the ’phones can be placed with
the head band around the coil, and the
outfit can be conveniently placed in a
small valise.

Contributed by
J. C. Erney.

AN AUDION TIKKER

The principle involved in the opera-
tion of a wireless receiving set which has
been constructed for the purpose of
communicating with a station using the
arc or Poulson system is fairly well un-
derstood by all. We know that to bring
the extremely high frequency down to
a vibrating period within the limits of
atdibility we must chop up or interrupt
the incoming signals. This is ordinarily
accomplished by using an instrument
called a tikker. This apparatus as or-
dinarily used by the amateur has its
faults, as any user will state, having
also several parts difficult of construc-
tion.

While experimenting, a certain ama-
teur discovered a principle which may
be successfully applied to the receiving
set, to the exclusion of the tikker. To
form an idea of the principle involved in

this instrument it may be well to per-
form the following experiments:

Take a glass tube having a bore of
34-inch to 1-inch and 19 inches long
and support the lower end in a square
wooden frame. A gas burner is next

SUPPLY

constructed by taking a 10-inch piece of
I4-inch brass tubing and hammering the
end down to a small bore (about the size
ot a large pin hole). This tube may be
bent at right angles and the open end
passed through the wooden frame for
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support. The leg must be long enough
to project about 4 inches up into the
glass tube. The other end is connected
to a gas supply. The gas is turned on
and lighted at the tip, the glass tube be-
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ing slipped down over the burner into
position. Now turn the gas down slow-
ly and at a certain stage the apparatus
will begin to emit a high piercing note,
which will be lowered in pitch as the
flame is reduced.

If we now take a rotating mirror (or
a plate mirror rapidly vibrated back
and forth in the plane of the greatest
dimension, will serve) and observe the
flame by it, we will see that a series of
explosions take place above the existing
flame. These explosions, occurring in
rapid succession, produce the tone emit-
ted by the instrument.

Again, we know that a flame offers
little resistance to a high frequency cur-
rent. Now, taking the facts as given
above, we may by combining produce an
efficient interrupter for the high poten-
tial oscillations. The instrument re-
tains the same form as the one described
above, except that a small 4 ‘shaped
brass piece is soldered to the top of the
brass burner, leaving, of course, the
necessary passage for the gas. (See
the diagrams.) Now, lighting the
flame when we know that an arc system
is in operation within receiving range,
we regulate it until the sound produced
is at a fairly high pitch. Making the
connections, as shown, we next lower
a platinum spiral down into the tube
and a certain place will be found where
the incoming signals will be heard very
loud and of identically the same pitch
as that given out by the tube.

The spiral may be secured in place
by bending the copper support over the
upper edge of the tube. All necessary
parts are shown in the diagram.

This idea, simplicity itself, the ad-
justment being coarse and rugged and
commends itself to further experiment.

Contributed by

Paul Horton.

A SIMPLE AMPERE METER

The case is taken from an old alarm
clock about 4 inches in diameter. Turn a
back 6 inches in diameter from some
7g4-inch oak stock. Leave the center of
this back about 4-inch thicker than the
outside, so that the clock case will fit
over it tightly. S. Fig. 1, is a curved
solenoid bobbin. This can be construct-
ed as follows: Take some No. 18 spring

brass wire and wind a coil spring 114
inches long on a piece of 5/16-inch rod.
Take another piece of 5/16-inch rod and
curve about 3 inches of it to an inside
radius of 1}8 inches. Wind a layer of
heavy paper around it and slip the brass
spring onto it. Then run solder all over
it. Also solder on the brass end pieces
shown in Fig. 2. It can now be slipped
off the rod and insulated, and then
wound with two layers of No. 14 DCC
wire. From some 3/16-inch iron rod
fcrm an armature as shown at A, Fig. 1.
The curved sections should have an in-
side radius of 1 3/16-inch. Drill a 1/16-
inch hole in the cener and balance care-
fully. From a piece of thick knitting
needle file two pivots 1 inch long. About
I4-inch from the end of one solder a
¥-inch gear wheel, and on the other a
Y4-inch pinion. These can be taken
from an old clock. The pivot support,
P, is shown in Fig. 3. It is made of 2
by lg-inch iron. The drawing is quite

Fle. |

clear and needs no further explanation.
A piece of stiff brass wire bent as
shown at A, Fig. 3, is soldered to the
pivot with the pinion on it. The indica-
tor is soldered on the end of this after
the dial is in place. The dial is made of
heavy white cardboard. It is held in
place by two 5/16-inch round iron posts.
134 inches long, drilled and tapped with
a 6/32 thread at each end. By referring
to Fig. 1 the reader can easily see how
the meter is assembled. A very fine coil
spring, B, with a thread tied to one end
of it is soldered to the armature. The
thread is tied tightly around a thin wood



MODERN ELECTRICS 45

screw, which is screwed into the back,
as shown in the drawing. Bring the
wires from the solenoid out through
holes in the back and connect them to
two binding posts. Drill holes through
the back and screw on the two posts.
Screw the dial on top of these, leaving
a hole for the brass indicator wire to
pass through. Push the armature in
about half way and hold it there with a
small piece of wood jammed into the
solenoid. Then put the indicator on the
wire and move it to the position in
which you want the meter to read zero,
and put a drop of solder on it. Remove
the piece of wood so that the armature
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moves freely into the solenoid. The
meter should now be put in series with
some standard instrument and the scale
marked. Adjust it so that it will indi-
cate from one to ten amperes. Place a
small pin in the dial at each end of the
scale to keep the indicator from moving
outside the scale. The case can now be
put on and the ammeter is complete.
Contributed by
E. W. Schienker.

SUGGESTIONS TO WIRELESS
EXPERIMENTERS

Many experimenters do not like to go
to the trouble of constructing magnetic
keys to break the 110-volt circuit. At
the same time they would welcome some
device preventing accidental touching of
the metal parts of an ordinary key,
which often gives an unpleasant shock.
A very simple method of doing this is
shown in Fig. 1. A hard-rubber or
fibre disk, of as large a diameter as
thought necessary, is clamped under the
usual key knob. Besides preventing ac-
cidental shocks, this key will be found
easier to operate than the usual type, as
it can be worked on the edge of the
disk. This is less tiresome than when
the ordinary knob is used.

Switch-points having a very neat ap-
pearance can be easily and cheaply made
from ordinary round-head brass machine

screws by filing down the head till the
slot is gone, as shown at A, Fig. 2.
Since it would be hard to tighten such a
screw, a slot is cut at the end of the
shank to replace the one filed off in the
head. Although the size of the screw
should be adapted to the uses of the

switch, still the writer has found 14-24
brass machine screws to be the best for
general use.

A switch of very neat and businesslike
appearance, using the above type of
points, is shown in the rest of Fig. 2. It
is especially designed for varying the
secondary inductance of a loose-coupler,
but can be put to many other uses with
excellent results. At A is seen a switch-
point, under the nut of which is clamped
the connecting wire. If a permanent
and especially good connection is re-

quired the wire may be soldered in the
slot 'in the shank of the screw. The
switch arm, shown at B, should be made
of a piece of heavy brass ribbon. If a
small piece of spring-brass be soldered
to the end bearing on the switch-points,
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in the manner shown at C, the movement
will be smoother and the contact better.
The sides of the spring-brass piece are
bent back slightly, so that it does not
catch against the edges of the switch-
points. The arm is fastened to the op-
erating insulating knob, D, by means of

small wood or machine screws. The
former are the easier to use, but cannot
be employed on hard-rubber or composi-
tion. The knob, D, should be made of
hard-rubber, fibre, or composition. It
should preferably be from 1 to 1}
inches in diameter and have a thickness
of not less than 15 inch, while the edge
may be knurled or left plain. The shaft
consists of a brass machine screw, E.
The best size for this is 8-32, while the
length depends on the size of the switch.
It 1s screwed into a hole drilled and

tapped in the knob, D. A washer, F, is
placed between the arm, B, and the base
of the switch, and should electrically
connect E with B. At the back of the
switch a small piece of spring-brass, G,
fastened to the base by a screw, H, gives
a certain amount of friction which re-
tains the arm, B, in its position, after
being adjusted. The spring should be

bent as shown, so that the tension may
be varied by turning the screw, H, which
also receives the connecting wire for the
switch-arm, B. This method is far more
satisfactory than the usual one of sim-
ply tightening up E, because the latter is
less liable to be loosened from D. For
this reason better friction is had, and ad-
justment is far more convenient.

A very good way of finishing fibre is
to polish it with fine sandpaper and add
a thin coat of vaseline with a clean
rag. When the vaseline has dried, the
surface should be polished with another
rag, and a bright finish results. Gray
fibre may be colored black by painting

Fila. 4 A

it over with India ink, and then finish-

ing as above. Of course, the carbon in
the India ink impairs its insulating quali-
ties to a slight extent, but it is still good
enough for many purposes, such as
knobs, handles, etc.

A rotary variable condenser of the
usual intersecting plate type is often
more convenient when mounted in the
table than when put up in a case and sim-
ply laid on the table, for it is then far
easier to adjust, and takes up much less
room. A simple way of mounting one
in a table is shown in Figs. 3A and 3B.
The table is shown at A, while the fixed
and movable plates of the condenser can
be seen at B and C, respectively. The
fixed plates are mounted in the usual
triangular wooden pieces, D and E,
which also hold the bearings for the
shaft. The three screws clamping the
whole are, however, extended from 34
to 115 inches beyond the upper piece, E

.
»
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the length depends on the thickness
of the table. Holes are made in the
table for these, and also for the shaft
(the hole should be about 1-16” more
in diameter than the shaft). A square
piece of hard-rubber or wood from 1%
to 14" in thickness can be mounted over
the table if desired, for neatness; it
should be drilled exactly the same as
the table.

The knob having been taken off the
shaft, the body of the variable condenser
is placed in the position shown in the il-
lustration, and secured there by small
brass caps, G, screwed over their respec-
tive bolts. The knob is then fastened to
the shaft. If desired, a scale can be
mounted on the plate, F, for the index
on the knob. If no scale is mounted,
stops should be placed, limiting the mo-
tion of the pointer to 180°.

In cutting the movable plates in vari-
able condensers, there is usually about
one-quarter of the sheet of metal wasted.

This can be easily eliminated in the sta-
tionary plates by making them triangu-
lar, but the movable plates cannot be tri-
angular. A good way of reclaiming
part of the waste is shown in Fig. 4A.
Here, by cutting the plate as shown by
the full lines instead of as shown by the
dotted lines, less sheet metal is wasted;
while the sides of the plates still have a
good amount of clearance from the
washers separating the fixed plates. In
this illustration, both fixed and movable
plates are cut from the same sheet of

metal. This is necessary when a tongue
is left on the side of the movable plate.
However, some experimenters prefer to
leave out this tongue, because greater
rigidity is given to the plates. The
method of cutting these is then shown in
Fig. 4B. When cut in this way, from
a 5” x 5” plate, a surface of about 20.4
square inches is obtained, as against 19.6
square inches when cut as per dotted
lines; the radius of the plate being 2.8”
instead of 2.5”. Such a difference seems
quite small in one plate, but it becomes
a good deal when six or more movable
plates are used.
Contributed by
P. Mertz.

ANTIMONY AND SILICON

Antimony and Silicon comprise a de-
tector which has not become as popular
as other types thus far. I have tried it
and find it surpasses all other kinds of
detectors in retaining its sensitiveness
for a long period of time. I have had
it remain in adjustment for over two
weeks at a time. The construction of
this detector is very simple, as may be
seen by the above drawing. Procure
two binding posts, as per drawing, and
the rest of the detector will be very
simple to construct. Not very much
tension is required for the spring, so a
small spring may be constructed out of
small steel wire. A few pieces of sili-
con are placed in the stationary cup and
in the other a piece of antimony with
a rather sharp point. This antimony
may be obtained at any mineral supply
house for a few cents. In connecting
this detector in order to get the best
results, the antimony side of the detec-
tor must be connected directly to one
side of the phone. I have used this
detector with a one K. W. sending set

SILICON
7/  ANTINOMY

and have had no trouble with it burning
out.
Contributed by
Frank Justice.
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A HIGH EFFICIENCY CONDEN-
SER FOR RECEIVING

It is well known that the ordinary
condensers consisting of paraffine and
tinfoil are extremely wasteful of ener-
gy. The only type, or at least the best
type for conserving the energy is com-
posed of polished brass and air dielec-
tric. The one shown in the drawing is
composed of a fibre casing within which

FIBRE
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BRASS

SEPARATORS
POLISHED BRASS PLATES

the plates are placed. They are sepa-
rated by three or four drops of insu-
lating compound (sulphur, resin or par-
affine) or some one-inch square pieces
of mica 1/32-inch thick. The plates are
polished by using Bon Ami or other
polish. Ears are provided on each
plate for connection. The size is left
to the builder, as he may compute it for
his particular instruments.
Contributed by
Paul Horton.

GRAPHIC RECORDING WATT-
METER ROLL HOLDER

The paper roll of a graphic meter
soon unwinds to a great length and as
the operator rolls it up from the bottom
to keep it out of the way after a few
hours it becomes very heavy. When a
roll 654 inches wide feeds down at the
rate of 8 inches per hour, making a
length of 16 feet at the end of 24 hours,
where it is cut off, such a weight proves
disastrous to both the sheet and the in-
strument, as the tendency is to draw the
paper taut and cause the pen to prick
through it.

MODERN ELECTRICS

To eliminate this fault a holder was
made of a small flat piece of spring
brass, bent in the shape shown in the ac-
companying sketch. The straight lower
part slipped into the panel cardholder

and the U-shaped part served to hold
the roll and thus relieved the delicate
meter of a detrimental weight.
Contributed by
Marshall S. Loke.

A PERMANENTLY - ADJUSTED
DETECTOR

In the February, 1913, Modern Elec-
trics, Mr. W. R. Organ describes “A
Real Improvement in Detectors” in
which the contact point is protected
with a wax composition. Now any-
thing that does away with the tiresome,
constant adjusting is welcome, and after
satisfying myself that the results were
all that was claimed, I went a step fur-
ther and made a detector which is al-
most absolutely fool-proof.

/) The materials needed are:
2y ? A piece of fibre tubing 14
X - inch by 1 inch long two discs

" of brass or copper the size of
the ends of tube; a small (lip
soldered to one disc; a few inches of No.
30 copper wire; the wax composition,
which is made from ordinary red ceil-
ing wax with some resin added to make
it flow more freely and a small piece of
sensitive galena.

After selecting your galena, put it
into the clip and place the disc on a
level surface. Place the tube over the
disc and pour in a few drops of melted
wax, care being used not to bury the
galena or get any wax on the sensitive
surface. When cold the disc and min-
eral will be found firmly cemented in
position.

Using any approved type of stand
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adapted to galena which will hold tube
upright, proceed to get it into adjust-
ment. When all is in perfect working
order and a good station is coming in,
pour in enough wax to fill the tube to
within 4 inch of the top. The idea in
having the detector working during the
filling process is that one can detect in-
stantly if anything goes wrong. If this
part of the work is carefully done noth-
ing will be disturbed and the instrument
will keep right on receiving.

When cold and hard remove from
stand and solder the other disc to the
copper wire. Now fill the tube full with
wax and press wire and disc down
while still melted. Keep under pressure
until cold, then remove any surplus wax
from the outside that may have run
over. You now have a detector that
will work in any position and can be
attached to any part of your instruments
by means of spring clips making it ideal
for portable sets.

That it will stand considerable rough
handling is shown by the following test.
While receiving from Key West (1,400
miles) the detector, made along lines of
foregoing description, was removed,
dropped on the floor and replaced, and
the balance of message heard. Extra
care must be taken to guard against
burning out the point, as if this happens
the instrument is worthless.

Contributed by

A. P. Hall.

100 AMPERE SWITCH
A DTSP switch is something that
should be in every amateur station. The
following describes one that any ama-
teur can make very easily. Although I
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believe that the drawing is self-explana-
tery, I will add a few points to make it
clearer.

The base is of fibre or any good insu-

lator. It is about 10 inches long and 2
or 3 inches wide and about $§ or 34-
inch thick. The switch jaw and con-
tacts are each made from three pieces
of 4 by r1-inch copper strip, as shown
in the detail drawing. The switch
blade is about 5 inches long and is made
of the same material as the jaws. About
14-inch of the blade is bent so as to
allow the fastening of a suitable handle,
as shown.

The contacts are fastened to the base
by small screws and one large screw,
which also holds the binding post. The
binding posts are ordinarily brass posts,
with the hole drilled large so as to ad-
mit a larger wire.

As most amateurs are familiar with
its use, I will not attempt to explain its
installation and connections.

Contributed by

Chester Fuss.

A SIMPLE INTERRUPTER

The first prize idea in the January
issue works very well with a closed core
instrument and fairly heavy current,
but with an induction coil very poor re-
sults are obtained (the vibrator, of
course, being screwed down tight). To
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get results with an open core instru-
ment we must interrupt and not merely
abruptly reverse the current. The in-
strument shown fulfills the required
conditions. One end of the rotary shaft
has soldered upon it an equilateral tri-
angle cut from sheet copper. This sheet
rotates in a wooden box, in the bottom
of which a quantity of mercury has
been placed. A layer of alcohol is also
added to prevent oxidation. The sheet
makes three contacts per revolution and
with a motor running at a speed of
2,000 r. p. m. 6,000 sparks per minute
are produced, which is sufficiently great
for all practical purposes. The rotary
disc has three equidistantly spaced plugs
with the arrangement shown on six
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plugs with the common arrangement.
The plugs should be in opposition just
as the vertices of the copper triangle
leave the mercury. A small battery mo-
tor used for speed is best and a Little
Hustler or Ajax motor will make
3,500 r. p. m., or sufficient power, this
materially increasing the frequency.

The connections are clearly shown in
the sketch. The proportion of the parts
is immaterial to the operation.

Contributed by

Paul Horton.

Note—The author of the article referred to
says he got good results using a spark coil.
Theoretically, abruptiv reversing the current

should give better results than simply inter-
rupting it—Ebp.

DEVICE FOR PRACTICING
SENDING AND RECEIVING

The articles required are: a battery,
buzzer and key, as well as a wax cylin-
der phonograph equipped for both re-
cording and reproducing.

Connect up the battery, buzzer and

BUZZER

key in series and arrange the phono-
graph for recording. Hanging the buz-
zer in or near the horn, start the phono-
graph and commence sending a message
at a speed you will be able to read. When
finished remove the recorder and con-
nect up the reproducer. Upon starting
the phonograph it will reproduce your
niessage just as you sent it.

The spark gap of a coil or trans-
former set may be substituted for the
buzzer and placed near the mouth of the
horn.

It is best to record a message read
directly from some unfamilar book or
newspaper article, as one is then less
liable to partially memorize it and an-
ticipate words when the message is re-
produced.

While you may think that you are
able to send perfectly, the phonograph
will show up at once if you slur your
dots and dashes and whether or not you
leave sufficient space between letters
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and words to make an intelligible mes-
sage. You will be able to see at once
why it is perhaps that your amateur
friend has such difficulty in reading
vour wireless messages which you send
him.
Contributed by
Raymond V. Wilson.
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A NOVEL SWITCH ARRANGE-
MENT

The following diagram is of a switch
arrangement for varying the voltage of
step-down transformers.

Wind three separate secondary coils
on your transformer core, doubling the
number of turns in each successive coil,
as, for instance, 25, 50 and 100. Con-

@ECONDARY ©_r15

nect the coils to SPDT switches, as
shown in diagram.

This arrangement gives seven varia-
tions. If a greater range is desired, four
switches giving 15 variations may be
used. .

Contributed by

W.C. Wooley.
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PATENT NO. 1,051,113, FOR A TELE-
PHONE, HAS BEEN GRANTED TO
PETER L. JENSEN AND EDWIN S.
PRIDHAM, OF NAPA, CAL.

The present invention is an interesting
patent, showing an entirely new telephonic
action, and we are pleased to give a full ac-
count of same, using the language of the
inventor:

“The object of the present invention is
to provide an instrument whereby, on ac-
count of its sensitiveness and its great
clearness of articulation, speech may be
transmitted to greater distances and with
more satisfaction than with instruments
now in use,

If a wire-carrying current is disposed in
a magnetic field so as to cut transversely
the lines of force of the field a force acts
upon the conductor due to the reaction of
the lines of force caused by the current
flowing in the conductor with the lines of
force of the magnetic field. The magnitude
of the force acting on a conductor carrying
current when disposed in a magnetic field
at right angles to the lines of force of the
field is the product of three factors: L, the
length of the conductor perpendicular to the
lines of force, H the strength of the mag-
netic field, and I the strength of the current
flowing in the conductor, the equation be-
ing LXHXI=F. It is obvious that if L
and H are constant, and I is a varying fac-
tor, then F will vary with I. Moreover, if
L and H are made large factors F may be
comparatively large even when I becomes
very weak.

In the telephonic transmission of speech
I is a varying factor and is generally weak,
and in long distance telephony I becomes
exceedingly weak.

Upon the foregoing principle this inven-
tion is essentially based; and it consists of
disposing different portions of the conduc-
tor through which telephonic currents may
pass to the influence of magnetic lines of
force so that the force developed when cur-
rent flows through the conductor actuates
a diaphragm. This being accomplished by
means of an apparatus wherein different
portions of a very long conductor are ex-
posed to the influence of a powerful mag-
netic field. This conductor is entirely free
to move in the magnetic field and is rigidly
attached to a diaphragm, so that any force
acting on the conductor is transmitted to
the diaphragm.

In telephony it is essential to utilize to

the greatest possible extent the force pro-
duced by the weak varying currents repre-
senting the voice variations. With this end
in view, we have devised the invention,
which is the subject of this specification.

In order to produce an intense magnetic
field a narrow air-gap is cut in a magnetic
circuit energized by a source of constant
current. In this air-gap there are disposed
portions of a very long conductor in which
current is flowing in the same direction so
as to cut transversely the lines of force of
the air-gap. This conductor is wound upon
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a thin, flat rectangular frame of mica, hard
rubber, or any other suitable material. We
have found it more satisfactory to construct
this frame out of insulating material to pre-
vent the formation of useless induced cur-
rents. This frame, carrying a conductor,
i1s rigidly attached by an arm to a dia-
phragm.

When current flows through the conduc-
tor it will be seen that in the side of the
frame, disposed in the magnetic field, the
current is all flowing transversely across the
lines of force in the same direction. The
force developed tends to move the frame
at right angles to the direction of the lines
of force and at right angles to the length
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of the ccnductor acted upon. In practice,
in order to increase the efficiencv of the
instrument, we have disposed both sides
of this frame carrying the conductor in
magnetic fields the direction of the lines of
force being such as to produce an additive
effect upon the diaphragm when current
flows through the conductor. If we con-
sider the axis of this rectangular frame as
being perpendicular to the plane of the
winding of the conductor, then the force
developed when current flows through the
conductor moves the frame at right angles
to this axis and at right angles to the direc-
tion of the lines of force in the air-gan. and
at right angles to the length of the included
side.

The invention consists of the parts and
the combination and construction of parts
as hereinafter more fully described and
claimed, having reference to the accompany-
ing drawings, in which—

Fig. 1 shows a view of the frame on
which the conductor is wound. Fig. 2
shows a cross-section view of the instru-
ment. Fig. 3 shows a view of the instru-
ment in vertical plane.

Referring to Fig. 1: C is a thin, flat, rec-
tangular frame made of mica, hard rubber
or any suitable material. Upon this frame
and fixed to it are wound many turns of
wire. This frame is made very thin and
flat in order to reduce the width of the air-
gap in which it is to be disposed, to a
minimum consistent with a free movement
of the frame in this air-gap. The two long
sides of this frame may be designated as a
and b, and shall be known as the active
sides. The essential features of this frame
upon which the conductor is wound are that
it is light and strong and very flat, pre-
senting a very narrow surface to the air in
the direction of its motion. The direction
of motion that this frame is designed for is
important. If we consider the axis of the
coil as being perpendicular to the plane of
the winding of the conductor on the frame,
then the direction of motion that the frame
is designed for is perpendicular to this axis
and at right angles to the long side of the
frame. This axis of the frame, C, is desig-
nated by the letter X, and will hereafter be
known as the axis of the frame. It will be
seen that if a conductor is wound continu-
ously upon this frame and current passed
through this conductor that the current pass-
ing through the portions of the conductor
occupying the side (@) will be in one direc-
tion and the current flowing in the side (b)
will be in the opposite direction.

Referring to Fig. 2, a simple form of the
invention is shown, in which M is a mag-
netic circuit energized by the coils ¢—¢’
N—S are pole pieces of the magnetic cir-
cuit M. ¢ is an air-gap in the magnetic
circuit M. In order to produce an intense
magnetic field the magnetic circuit is ener-
gized by a strong constant current and the
air-gap g is made very narrow. Within this
air-gap g is disposed a side b of the frame
C so that the conductors cut transversely
the lines of the force of the field. The
position of the frame C carrying the con-

ductor is such that the lines of force in the
air-gap g cut the side b at right angles to
its length and also at right angles to the
plane of the winding. It is to be noted
that the conductor wound upon the frame
C is the sole conducting path within the air-
gap, it is free to move within the air-gap
and is connected to the telephone cir-
cuit by means of flexible leads through the
terminals T—T’. The frame C carrying the
conductor is held in position and attached
to a diaphragm D inclosed in sound box B
by a rigid connection #. It will be seen by
what has gone before, that when current
flows through the conductor a force will be
developed due to the reaction of the lines
of force around the conductor with the lines
of force in the air-gap g which will tend
to move the conductor in reference to the
lines of force of the field existing in g.
Since the conductor is firmly attached to
the frame C, which in turn is connected to
the diaphragm D by the rod r, any force
acting on the conductor is transmitted to
the diaphragm D. The advantages of this
construction are that a very powerful mag-
netic field may be maintained in the air-
gap g, a large amount of active conductor
may be disposed in the field, so that the
weak varying currents representing the
speech variations are utilized to a verv high
degree. Also that the speech reproduction
is free from the effects of magnetic hystere-
sis, which has a detrimental effect in the
ordinary receiver.

Referring to Fig. 3, a vertical view of
Fig. 2 is shown. In this view the supports
for the sound box B are shown.”

PATENT NO. 1,050,239, FOR ELEC-
TRICALLY OPERATED SOUND PRO-
DUCER, HAS BEEN GRANTED TO
CARL J. SCHWARZE, OF ADRIAN,
MICH.

The invention relates to electrically oper-
ated sound producers, being more particu-
larly designed for use as an alarm device on
vehicles and automobiles.

It is the object of the invention to ob-
tain an efficient and compact arrangement
of the operating parts and one which may
be readily manufactured and assembled at
low cost of construction.

This sound producer which gives quite a
loud sound by using a very small apparatus
is interesting chiefly because of its simplicity.

We quote herewith an extract from the
patent, using the language of the inventor:

“My improved apparatus is completely
housed in a suitable casing preferably com-
prising the portions A, B and C. The por-
tion A is of cylindrical form and of mag-
netic metal, being arranged around the elec-
tromagnet coils and codperating therewith.
The portion B is a cap slightly coned and
provided at its center with a nipple D for at-
tachment to the horn or megaphone. The
portion C is a cap for the opposite end of
the case and incloses such parts as arec out-
side of the cylindrical portion A.

Within the case is arranged the sound pro-
ducer which comprises essentially a dia-
phragm E arranged across the case adjacent
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to the cap B and clamped thereby hetween
washers or rings F and G against the case
portion A. Adjacent to this diaphragm is
a plate H of magnetic metal which is also
clamped by the cap B to the case portion A.
The plate H is centrally apertured and is
provided with a correspondingly apertured
bearing I preferably formed of non-magnetic
metal and in which is slidingly located a
striker rod J. Arranged concentrically around
this striker rod are a plurality of magnet
coils K having pole pieces L. which exert a
balanced pull upon a disk armature M
mounted upon the striker J. The striker J
is also connected to the vibrator spring N of
the make and break circuit closing device in
which O is the codperating adjustable con-

tact secured to the arm P having an insulated
support on the frame.

Q is a spring arm or buffer arranged in the
path of the striker J at the opposite end from
the diaphragm P.

With the construction as thus far described
the passage of the electric current through
the circuit interrupter and the coils of the
magnet will cause a vibratory movement of
the armature which is transmitted to the
striker J and will cause the latter to impinge
upon the diaphragm E. The resiliency of
this diaphragm will return the striker and
the buffer Q will operate in conjunction with
the magnetic pull to increase the force of
the blow.

To facilitate the construction of the mag-
net the several coils which surround the ccre
or pole pieces L are individually wound and
are then attached to the plate H. Each coil
is wound between the insulator flanges R
which are fashioned to form complementary
parts of a circular disk concentric with the
axis of the casing. Thus when all of the seg-
ments are assembled they together form pe-
ripheral flanges leaving a groove in which a
condenser may be located. This condenser is
preferably formed of a pair of wires wound
together around the magnets in the groove
between the peripheral flanges and to form
a circular body on which these windings may
be placed, filler blocks S are arranged in ihe
spaces between the coils K. The arrangement
is one which utilizes practically all of the
space within the casing A and at the same
time it is a construction which may be easily
manufactured and the parts of which can be
quickly assembled.”

MAX NEMMERT AND GEORGE
SCHNABEL, OF HAMILTON, ONTARIO,
CANADA, HAVE BEEN GRANTED PAT-
ENT NO. 1,049,516, FOR ELECTRICAL
THERMOSTAT.

This is a new thermostat and although it
seems to be a rather delicate apparatus, it
presents some good points which will be ap-
parent by perusing the patent specification
which we give below:

“According to the form of our invention
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illustrated, 1, is a base or block of nsulating
material—porcelain for example—having se-
cured thereunder an angular wall bracket 2,
by means of screws 3, 3. Formed in the up-
per face of the aforesaid block 1, are suit-
able recesses in which is seated a hermetical-
ly sealed vessel or glass container consisting
of a large globular portion 4, a restricted or
horizontal capillary neck portion 5, and a
smaller cylindrical portion 6, having semi-
spherical ends.

Either or both portions 4 and 6, may be
partially filled with mercury to a l!evel nor-
mally below the horizontal neck portion s,
and the rest of the space is charged with an
effective gas adapted to absorb heat such as
water gas. Upon the temperature rising to
a predetermined degree the heat absorbing
gas instantly condenses and the two portions
of mercury in the parts 4, and 6, expand and
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coalesce in the neck portion 5, or ap-

proximate sufficiently to close the elec- '

trical circuit and allow the current to
pass.

Obviously the quantity of mercury
contained in each part 4, and 6, will be
dependent upon the temperature degree
at which it is desired that the heat ex-
pansion will cause union through the
neck portion 5.

7, and 8, are the leading in wires
which connect with the alarm device or
auvtomatic signal, and they are sealed
into the parts 4, and 6, respectively,
without insulation. For the purpose of
this specification the wires 7, and 8, are
termed the stationary contacts and the
mercury the movable one.

9, is a clamping strap held in place by
screws, 10, 10, for holding the sealed
vessel i1 situ on the block, 1.

By sealing the naked end of the wires
7, and 8, into the hermetically closed
vessel or container where they are al-
ways covered with the mercury oxida-
tion is effectively prevented, as no air
can enter. Furthermore, the shifting of
the heat absorbing gas when the mer-
cury cools down after each closing of
the circuit will insure a.fresh surface
of mercury being exposed and thereby
nullify any volatilization when the
“break” occurs.

From the foregoing description it will
be readily seen that by our invention we
provide an extremely simple and effec-
tive thermostatic device, while the con-
necting element, being hermetically
sealed, is unaffected by damp or the rav-
ages of vermin and remains absolutely
unaffected by exterior influences other
than the predetermined degree of heat.
Finally, we find by experiment that our
improved thermostat is instantaneous in
action, whereas devices heretofore con-
structed have all necessitated some sec-
onds to close the circuit after the “criti-
cal” temperature has been reached.

Slight changes might be made in the
general shape and disposition of the
parts shown and described without de-
parting from our invention, and we do
not restrict ourselves to the precise form
set forth, others being possible that fair-
ly fall within the scope of the appended
claim.”

Patent No. 1,051,556 to Stefano Con-
sigliere, of Genoa, Italy, relates to im-
provements in electroplating whereby
metallic bodies of compact and non-por-
ous metal deposit may be directly ob-
tained by means of the electro-deposi-
tion process, which metallic bodies may
be of any desired shape, solid or hollow,
and capable of supporting high interior
or exterior pressures, and without its
being necessary that the surface of the
proposed bodies be a regular one or une
having a revolving surface.

The leading feature of the invention
is the employment of a suitable num-
ber of movable small bodies, preferably
of spherical or rounded form, and hard,

electrically non-conductors, and of suit-
able size and appreciable weight, such
as glass or porcelain balls, ordinary peb-
bles, or the like, said bodies being put in
continuous or inter-mittent movement
inside the liquid of the bath, so as to
beat and roll on the surface of the mold
cn which the metallic layer is being de-
posited or has already been deposited,
and all this with or without interrup-
tion of the electrical current. The move-
ment of said hard, relatively heavy bod-
ies on the surface of the mold may be
obtained in different ways, by means of
rotation or oscillation, or a combination
of rotation and oscillation of the vessel
or drum containing the electrolytic bath.

In the illustration which represents a
vertical sectional view of the apparatus,
A is the mold on the surface of which
the metallic coating is to be applied.
B are the hard, relatively heavy bodies,
for contacting with the mold; C, C, are
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the anodes, and D is a belt pulley for
effecting the rotation of the drum.

Patent No. 1,051,675, issued to
George Breed, of Philadelphia, Pa., as-
signor to the Lyrachord Co., of New
York, N. Y., a corporation, comprises
a method of and mechanism for pro-

ducing musical sounds whereby so-
norous members are vibrated electro-
magnetically by a pulsating current
under control of the performer so that
the electro-magnetic action and the
volume of sound can be varied at will,
the primary object effected being the
provision of an instrument, and par-
ticularly a piano, in which the current
1s automatically regulated to a substan-
tially constant effective value, any de-
sired part of such current value util-
ized in effecting the electro-magnetic
action, the tones sustained indefinitely,
and their volumes varied (swelled or
diminished) gradually or abruptly at
the will of the performer by means of
the usual keys.

The means embodying the invention,
as shown in the drawing, comprise
primarily, the piano string, 1, the elec-
tro-magnet, 2, disposed so that when
excited it will attract the string, the
piano key, 3, having thereon the boss,
3a, the compound switch, 4, disposed
so that it can be operated by means of
the boss, the pulsator, 5, for regulating
and pulsating the current which ex-
cites the electro-magnet, and the bat-
tery, 6, which supplies the current.
The current flows from the battery, 6,
through the conductor, 10, to the pul-

sator, 5, thence through the conductor,
9, to the switch, 4, thence through the
conductor, 8, to the electro-magnet, 2,
and thence by the conductor, 7, back to
the battery.

Patent No. 1,051,443 to Greenleaf W.
Pickard, of Amesbury, Mass., assignor
to Wireless Specialty Apparatus Co,,
of New York, N. Y, a corporation, re-
lates to an improved method of setting
up electrical stream lines and receiving
electrical energy therefrom for com-
munication between stations located in
such conductor, the illustration repre-
senting a vertical section of the ocean
with two submarines equipped with
the invention.

Heretofore, according to the in-
ventor, communication by means of
electrical conduction, or current flow in
the earth or water, has been dependent
upon horizontally disposed base lines
at each station, and the use of inter-
mittent or alternating current of so low
frequency that the stream lines of elec-
trical current were enabled to spread
out in all three dimensions. These
prior methods were defective, both in
that with horizontal base lines neutral
positions could be found in which the
receiving base line bridged or shunted

portions of the conductor which were
equipotential, thereby precluding sig-
naling, and also in that as the stream
lines from the transmitting base line
spread out in three dimensions, much
in the manner of the magnetic lines of
force about a bar magnet, their inten-
sity diminished approximately as the
inverse cube of the distance, rendering
long distance signaling impossible
without the employment of prohibitive
amounts of energy.

This present method depends upon
the establishment of alternating elec-
trical currents on and in the conduct-
ing medium, these currents only pene-
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trating the medium to a depth sufficient
to reach the receiving base line, and
being, therefore, more nearly two-di-
mensional than three-dimensional in
their extent. As a result, the intensity
of the lines of current flow decreases
approximately inversely as the square
(instead of the cube) of the distance
from the transmitting station, permit-
ting long distance signaling without
the use of excessive amounts of energy,
as contrasted with the prior use of
low frequencies and three-dimensional
fields of stream lines.

Two boats are shown, each com-
pletely and alike equipped for both
sending and receiving, the equipment
of the boat at the left being lettered
similarly to that at the right, but with
prime exponents. Of that at the right,
hereinafter described as sending (and
that at the left as receiving) F, is a con-
ducting float, not insulated from con-
ducting medium, M, trailing behind and
above the submarine boat at the end
of a conductor, C, insulated (as indi-
cated by its solid black line) from con-
ducting medium, M, and connected to
F and S, all constituting a base line
having a substantial vertical compo-
nent. This conductor is connected, by
means of a switch, S, either with an al-
ternating current generator, G, and
make-and-break key, K, or, as desired
alternately, with a low-resistance tele-
phone, T, the circuit being completed
in either case through the metal hull,
H, of the submarine boat. The func-
tions of float, F, are to maintain the
difference in level of the top and bot-
tom of conductor, C, and to hold it in
its inclined position, and also when de-
sired, to provide a large conducting
surface in contact with medium, M, to
more effectively use the stream lines,
in co-operation with the metal surface,
H, of the boat.

Patent No. 1,053,340, issued to Al-
fred A. Zeigler, of Boston, Mass., re-
lates to electro-magnets, and has for
its object to improve the construction
of the same, to the end that the arma-
ture may be given a complete quarter
turn and during each unit or part of its
movement will exert a powerful pull.

The electro-magnet may be used to
operate a semaphore or other device,

but is especially useful in cases where
an armature having a wide range of
motion is required. The Figure 1s a
front elevation of an electro-magnet
embodying this invention, the armature
being in its retracted position.

10,10, represent a pair of magnet-
coils arranged on cores connected to-
gether by a heel-piece, 12, the forward

ends of the cores being extended or
prolonged, as at 13, to form the poles,
The poles, 13, are formed with oppos-
ing curved pole faces, 14, and said pole
faces are formed with transverse inter-
dental spaces or grooves, 15, each pole
face having several such  interdental
spaces or grooves. An advantage of
forming the pole faces with interden-
tal spaces or grooves is the production
of a large magnetic surface; they also
enable the employment of an armature
having portions of different leverage.
The armature shown is especially de-
signed to be used with the electro-
magnet when operated by an alternat-
Ing current, and said armature is made
S-shaped, and is composed of a pile of
superimposed iron plates, partialiy in-
sulated from each other and rigidly
secured together. As here shown, sev-
en S-shaped plates are employed, as
16, 17, 18, 19, 20, 21 and 22, and be-
tween the several plates, or most of
them, separating plates, 23, are pro-
vided. Some of the plates are made
longer than others, as for instance, the
plates 16, 18, 20 and 22 are made longer
than the plates 17, 19 and 21, and when
said plates are rigidly secured together
and to a center-shaft, 30, the longer
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plates will project beyond the ends of
the shorter plates, so that the outer
faces or ends of the armature will be
complementary with the opposing in-
dented or grooved pole faces. The
feet of the several plates, or most of
them, are made of different length, but
their heels are arranged in the same
vertical plane, hence their toes termin-
ate different distances from the back
side of the armature. This admits of
the different plates entering the mag-
netic-field successfully and of the mag-
netic force acting increasingly to pull
the armature in order that a full quar-
ter turn may be given it, and also to
hold the armature in its full attracted
position.

Patent No. 1,052,355, issued 1o
Thomas L. Manning, Jr., of Warren,
Ohio, relates to detectors adapted for
use in wireless telegraphy, the object be-
ing the production of a simple appara-
tus by which the degree of pressure on
the granular material may be conveni-
ently regulated while making experi-
ments,— the accompanying view rep-
resenting the device in perspective, in
which 3 is a base of suitable non-con-
ducting material carrying the frame, 4,
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secured to said base by the screws,
5,5. Screw-threaded posts, 6,6, rise
from said base. 7 represents a contain-
er or cup, which may be lined with sil-
ver or other good conductor, and is
filled with silicon, metallic filings or
other materials usually employed in
detectors of this nature. The cup is
secured to the base, 3, and has an ex-
tension through said base, where it is
connected by a wire with the post, 16.
A screw-threaded rod, 9, extends
through the frame, 4, and is provided
with a pointed tip, 10, adapted to cos-
tact with the granular or other mate-
rial, contained in the cup, 7. The said
tip may be moved up and down by
turning the screw through the member,
11. Above the cup, 7, a plate, 12, is

provided, through which the screw
rods, 6,6, pass. Surrounding these rods
or posts, above the plate, 12, are the
spiral springs, 14, and above the
springs are the nuts, 15.

16 represents a binding post connect-
ed by a wire underneath to the screw,
5, and 18 represents a similar post con-
nected by the wire, 19, to the cup mem-
ber, 8, of the cup, 7.

It will be seen that the device pro-
vides a simple and ready means
through the screw, 9, of adjusting the
sensitiveness of the detector, while the
nuts, 15, springs, 14, and plate provide
a means of varying the pressure on the
granular material, and the perforation
provides a ready means of adding addi-
tional material without disturbing the
other parts. Further, various materials
may be conveniently experimented
with or tried out in the cup, 7, with a
minimum loss of time.

Patent No. 1,052,256, issued to Noak

Victor Hybinette, of Kristiansand,
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Norway, relates to the electrolysis of
metal salt solutions, the characteristic
feature being the use of a diaphragm
that is made up of a fibrous filtering
material, such as asbestos or the like,
which is filled in between perforated
frames, preferably of lead.

A is the cell or tank generally made
from wood and leadlined. In this tank
are suspended the anodes, B, and ca-
thode, C. D is a screen made from
lead, perforated and being held in
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shape by the structure, K, generally
made from wood or iron covered with
lead and of which the upper horizontal
part is made deep enough to prevent
any filtering, except in the submerged
part of the screen. The space, L, be-
tween the lead screens is filled with
loose asbestos or other suitable filter-
ing material. It is remarkable that the
use of metallic lead should be possible
in a construction interposed between
anode and cathode. It would seem
that such screen should be covered over
with a plating of metallic copper; such
plating does not take place, at least
not to such an extent as to cause any
annoyance.

It will be noticed from the above de-
scription of the diaphragm that it has
more the character of a filter or screen
than of a diaphragm proper. It has
the advantage of offering a lower re-
sistance to the electric current than an
ordinary diaphragm.

Patent No. 1,053,946, issued to Leon
Gaumont, of Paris, France, assignor to
Societe des Establishments Gaumon.t,
of Paris, France. The object' of this
invention is to provide a device of a
simple and comparatively inexpensive

nature, which shall permit of maintain-
ing a substantially synchronous or
timed relation between a phonograph
and a kinematograph, so that the same
may be synchro-nously operated in a
substantially automatic manner, per-
mitting music, singing, speaking or
other sounds to be reproduced from the
phonograph in accurate relation to a

moving picture exhibition given from
the kinematograph, without requiring
any particular care or attention upon
the part of the attendant.

The view illustrates diagraphically
an arrangement for maintaining a syn-
chronous relation between a kinemato-
graph, A, and a phonograph, B, and
wherein the kinematograph motor is
adapted to be controlled directly from
the movement of the phonograph mo-
tor, or from the phonograph actuated
therefrom. In this formation of the de-
vice, the kinematograph motor, 25, is
arranged to operate at four times the
speed of the phonograph motor, and is
provided with six poles, the coils of
which are connected by means of con-
ductors, 53, with binding posts, 52, car-
ried upon a circular part, 52a, adjacent
either to a rotative part of the phono-
graph, or to some member turning in
unison therewith. The part, 52a, car-
ries an annular series of contact plates,
arranged in four groups, each group
comprising six each such plates, the
corresponding plate of the several
groups being electrically connected
with each other by means of conduc-
tors, and being also connected with the
binding posts, 52, by means of conduc-
tors, whereby the corresponding plates
of the several groups are in electrical
communication with the several field
coils of the kinematograph motor, 25.

40 represents a controlling switch
having its lever adapted, when moved
in one position, for communication
with a contact, 41, from which is ex-
tended a conductor which includes the
windings of an electro-magnet, 43, and
is so connected in the field circuit, 26,
of motor, 25, as to short circuit the
conductor together with the field coils
of said motor and the intercommuni-
cating parts when the switch is adjust-
ed to include said conductor in said
field circuit.

44 represents a detent lever having
a spring, the tension of which is nor.
mally exerted to move said lever in
the path of a projection carried by a
moving part of the phonograph in such
a way as normally to prevent the oper-
ation of the phonograph. The lever,
44, is arranged as the armature lever
of the electro-magnet, 43, whereby it
will be seen that when the switch, 4o,
is moved to connect the windings of
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said magnet in the motor field circuit,
26, and thereby to energize said mag-
net, the lever, 44, is moved against the
tension of its spring and is thereby
disengaged from the projection upon
the moving part of the phonograph.
The phonograph is driven by a band,
C, or the like frictional driving connec-
tion from a motor, D.

This patent should prove interesting
to our readers, coming as it does just
as Mr. Edison announces the perfection
of a device which accomplishes this
and is putting it out before the public.

Patent No. 1,052,263, issued to Frans
G. Liljenroth, of Vesteras, Sweden, is
for certain improvements in electrically
propelled motor cars.

It is well known that we can propel
motor cars by means of an internal
combustion motor in such manner that

=
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an electric power transmission consist-
ing of a continuous current generator
and a continuous current motor is ar-
ranged between the internal combus-
tion motor and the wheels of the
car. The advantage of such propul-
sion system lies essentially in that the
internal combustion motor may run at
constant speed and torque while the
necessary variations of the speed and
tractive power of the car may be ac-
complished by regulating the electric
power transmission. For the purpose
of obtaining small dimensions of the
electric machines and small losses in
the electric power transmission the va-
riations of the torque of the electric
motor should be controlled in such
manner that the voltage and the inten-
sity of the electric main current vary
as little as possible. The object of the
invention is to obtain such an effect by
exciting the field of the electric motor
in such manner that great variations of
the field strength of the motor are ef-

fected when the intensity of the main
current varies slightly.

The invention consists, in the com-
bination with an electric power trans-
mitting system for electrically pro-
pelled cars, of an exciter for the driving
motor having three field windings, one
of which is shunted to the armature of
the generator, and the second of which
is connected in series with the arma-
ture of the generator and the driving
motor and so arranged that it counter-
acts the first mentioned winding, while
the third winding is connected to the
armature of the exciter itself.

In the cut, D, is an internal combus-
tion engine, for instance a Diesel mo-
tor, to which is directly coupled a con-
tinuous current electric generator, G.
To the generator, G, is electrically con-
nected a motor, M, the armature of
which is coupled to the driving wheels
of the car. The motor, M, is provided
with two magnetizing windings, F1
and F2, respectively. The winding,
F2, is connected in series with the
armature of the motor, M. The wind-
ing, F1, is connected to the arma-
ture of an exciter, E, which may
be driven by the internal combustion
engine, D. The exciter, E, has three
field windings, L1, L2 and L3, respec-
tively. The winding, L1, is shunted
to the armature of the generator, G,
and its circuit may contain a suitable
rheostat, R. The winding, L2, is con-
nected in series with the armatures of
the generator, G, and the motor, M, in
such manner that it counteracts the
winding, Li. The winding, L3, is
shunted to the armature of the exciter
itself. The winding, L3, has such a
large resistance that the machine can-
not excite itself by means of said wind-
ing alone. The windings, L1 and Lz,
are so proportioned in relation to each
other that they at normal voltage and
intensity of the current delivered by
the generator, G, compensate each
other, the voltage of the exciter, E, be-
ing accordingly nil under such circum-
stances.

WIRELESS IN SIBERIA
The extreme northeastern corner of
Siberia will soon be in wireless touch
with Vladivostok.
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Che Wirelrss Srreech
A screech howl, saturated with wire-
less inﬂammation, insensate insanity,
incoherent coherers, scintillating oscil-
lators, reflex reflectors, seductive in-
ductions and other technical inverte-
brata.

Mohammed Ulysses Socrates Fips, Idi-
otor-n-chef.

(N. B.: The idiotor is no lady, and
objects to being called “Miss Fits.”
Such nicknames as “Ham” for “Mo-
hammed,” and “Old Socks” for “So-
crates” are prohibited by the Law of
Gravity.)

Mr. Fips is pre-eminently qualified
to hold down this job, having taken the
highest degree in Lunacy at the Matte.

wan Nut College, afterwards being ap-
pointed to the Electric Chair, Univer-
sity of Sing Song.

Subscription price 24 carrots, pay-
able by peck, parcels post, wireless
telegraph post or in person. Readers
wishing to hand us anything in person,
must state business to our rough-neck
office boy at the door.

Forms close, very close, as in the
hobble skirts worn by Broadway poul-
try.

Our time is worth $4.85 per minute.
In submitting MSS. please enclose the
amount of stamps you think it is worth
to have your rot read. As a general
thing we can use more MSS. during
the coldest weather, as we find warm
copy in our furnace saves coal bills.
What we can’t use we can.
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Copycat 1319, in this and foreign
countries, including Scandahoovia, the
State of Jersey and the State of Intoxi-
cation.
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Idiotorial

It is a great and noble thing to be an
idiotor for a magnolius magazine like
the Screech.

It is astonishingly astounding that
the human brain is capable of holding
such a world of information regarding
the wireless as is crammed into the
cerebrum, the cerebellum and the me-
dulla oblongata of a certain party
whose name modesty alone prevents
us from making public.

To keep out the rank outsiders the
pastor of this wireless flock will slip
you, in the code, the name of this elec-
trically intellectual phenomenon :

Do you twig me, Stephen?

And what a blessing it is to the great
unwashed that he is allowed to be at
large and disseminate his knowledge
to the intellectually halt, lame and
blind. To illustrate, let us take a re-
cent experience.

When your Idiotor finished reading
the Garden of Allah, he was seized
with a wild desire to see a great desert

WiRELESS Scacers |
.

OioToAIAL AGOMS

WARM COPY SAVES COAL BILLS

like the Sahara in all its solitude and
grandeur. So a friend advised me to
take a ride on the Market Street Ele-
vated through West Philadelphia.

I’ll never forget that trip above the
level of that vast desert of two story
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roofs. The Sahara, Arabian or Gobi
deserts have nothing on this section,
which is ideal for the study of monot-
ony is all its branches.

But one thing broke the unvarying
sameness of the sea of red tin. Nearly
every square contained one or more
wireless aerials, mounted on the roofs.
That they were all the work of ama-
teurs was quite evident. Here was
something that aroused me from my
slumbers. I set my ears for the crash
of the spark, and my nose for the scent
of ozone.

“Say, sport, what’s all that riggin’
on them houses?”

The voice came from a big shoul-
dered bull what sat alongside—at least
he had the appearance of a bull, or a
detector—er, I should say detective.

“Wireless aerials,” I replied genially.
7 “Come again, I don’t get yuh,” said

e.

“Terminal apparatus for disseminat-
ing electromagnetic Hertzian waves
through the universal ether.”

“Sorry, pal, but I can’t spiel nothin’
but English. I'm wise to that “ether”
stuff though, fer I've done my turn in
the hospital when I had me appendi-
citis pulled.”

“H'm! Well, I'll proceed to eluci-
date,” said I, as my companion eyed
me narrowly, and fumbled with a pair
of bull bracelets—a style of jewelry
very unpopular with crooks. “Those
masts are constructed for the purpose
of holding aloft the antennas of the
apparatus for sending macaroni-grams
into the circumambient atmosphere
and E

“Are they good to eat?”

“Huh! What?”

“Macaroni-grams.”

“Rubbish! They merely aid in the
condensation of fluxes toward the equa-
torial zone, in contradistinction to the
electrolytic detectives which are at-
tached to the high-frequency galvano-
meters in order that the wave-measur-
ing helix may not become plane-polar-
ized by the congealing of the vertical
oscillator, which would set up a high
tension thermo electric induction in
the silicon and put the coherer on the
fritz!”

“Gee! There must have been a ter-
rible loss of life! How did it all hap-
pen, pard?”’

“Say, what are you talking about?”

“Sign those papers, or I'll bring back
the child!”

I was worried. I said:

“My good man, you seem to con-
verse with the intelligence of a prune.
Have you been that way long?”

“Naw,” he snorted, “I’m ketchin’ the
habit from you. But go on. We have
only three more squares to go. Shoot!”

“Well, as I was saying, when the
sending key becomes surcharged with
juice, it leaps the gap across the mica
diaphragm receiver, gives a wireless
screech, generates four barrels of
ozone

“Ah, here we are! See that pretty
park down below? Wouldn't you like
to get out at the next station and take
a walk through it with me? T’ll see
that the squirrels don’t get you. Come
on.”
The gentleman was very kind.
Though his order of intelligence was
only a couple of jumps ahead of the
chimpanzee, he seemed to wish to do
me honor in his crude way, so I ac-
cepted his invite.

The park was surrounded by a high
stone wall. At the gate my guide
stopped to converse with a man in uni-
form.

“Did yuh git him?” I heard the man
ask.

“Sure, that’s him. The description
says, ‘electrical bug—daffy over wire-
lesss telegraphv, etc’ Yuh oughter
hear him spout that stuff off.”

We were admitted, and the b~ iron
gate closed behind us with a bang.

“Well, I landed yuh at last,” said my
guide with a chuckle. “Been on yer
trail fer two weeks, and jest to think, I
found you by accident in the 'LV

Then I looked back and saw in-
scribed over the stone arched gateway:
KIRKBRIDE’'S ASYLUM FOR THE

INSANE

OUR TABLOID DRAMMER
WAR, WIRELESS AND I SHOULD
WORRY'!

Cast of Characters
Gen. Noosantz, Commander Mexi-
can Federal Camp.
Cutie Sparkgap, operator field wire-
lIcss station.
Macaroni Ampere, operator wireless
station, City of Mexico.
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Members of Gen. Noosantz’s Staff
(male), sentry, and chorus of soldiers,
camp followers, Mexican hairless dogs,
padres, tamales, matadores, frijoles,
picadores, cuspidores, etc.

The scene 1s laid in the Chili con
Carne Mountains, where large force
of Mexican troops are hemmed in by
rebels. Their only hope of rescue is
through calls for reinforcements by
wireless. Interior of wireless oper-
ator’s tent. Cutie Sparkgap is discov-
ered shooting crashing sparks into
ether, making desperate effort to raise
Macaroni Ampere, her lover, on the
Mexico station.

: -l' ﬁg

SOMEBODY HAS CUT THE WIRELESS

Enter Gen. Noosantz and staff.

The Spark: ...---... Help!
cor! Assistance!

Gen. Noosantz (with ingrowing ex-
citement) : No answer yet?

Cutie Sparkgap: Nothing doing.
Couple of amateurs butting in—that’s
all.

General: Carramba!  Santissima!
We must raise headquarters at once or

Suc-

all is lost. The rebels are closing in

and there is no escape! Try again.
The Spark: ...---... -- . -.. (mx)

Mexico! Help! For the love of fri-

joles, why don’t you answer, Mac?

Cutie (turning switch and putting
phones to ears): H’'m! Not a flicker,
General. Wait!

General : Got ’em?

Cutie: Shucks! Nothing but a
tramp steamer reporting off Vera
Cruz! Our spark is too weak, I'm

SCREECH

afraid, or someone has CUT THE
WIRELESS!
General: Keep calling. Try again.
Madre de Dios! We must get 'em!
The Spark: ...---... -- .-..
...---... (repeated many times).
General: Now! Now! The phones!
Cutie (listening): Yee, I got ’em!
Sh-h! Yes, it’s my friend Macaroni!
General : Quick! Tell him we're bot-
tled up! Rebel general’s got us. Send
help at once or it will be too late!

The Orattle

Remember that old saying, “A fool
and his questions are soon started?”
Well, get your fool questions started
our way and we will be fool enough
to try and answer them in this depart-
ment. This service is absolutely free
to our readers, although we do make a
nominal charge of $2.98 per kilowatt
for brain power consumed in the strug-
gle, or in case a brain storm is pro-
duced, sender must settle for our hos-
pital expenses.

Mr. Ama Chewer, Delaware Spark
Gap, Pa., writes:

All winter I have been working on a
device for storing electric energy of
lightning. I have my storage batteries,
aerials, and wireless accumulators in
good working order, and ready to try
out, but have been waiting for months
for a thunder shower. Can I get a
patent on my apparatus before actu-
ally trying it out with lightning, or
must I keep on waiting, watching and
praying for lightning?

Ans. Notify the Weather Bureau at
Washington that you require a first-
class, A No. 1 thunder storm. If they
have any in stock they will mail same
to you at once by parcels post.

7
A~ a P ‘1W
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(Note: Just as we go to préss a letter
came from Mr. Ama Chewer saying his ap-
paratus was struck by lightning and search-
ers had been unable to find more than eight
molecules, fourteen atoms and seven ions of
the original device~—Ep.)
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Woireless Club Notes

TRI-STATE WIRELESS ASSO-
CIATION

At a recent meeting the following offi-
cers were elected: C. B. DelLa Hunt,
president; O. F. Lyons, vice-president
and consulting engineer; J. Marchisio,
sccond vice-president; C. J. Cowan, re-
cording secretary; Miss N. L. Dacus,
corresponding secretary; J. Williams,
treasurer; H. B. Horn, sergeant-at-
arms; E. Bailey, chief operator, and H.
Wilson, librarian.

THE OKLAHOMA STATE WIRE-
LESS ASSOCIATION

At a meeting of the above club, held
February 4, the following officers were
elected: Ralph Jones, president; Har-
old Rorshach, vice-president; George O.
Sutton, secretary and treasurer; Tom
Reed, technical adviser and chief opera-
tor. All amateurs in the State of Okla-
homa are invited to send in their correct
address, call letters and other informa-
tion for membership to the secretary,
Box 627, Tahlequah, Okla.

THE AMATEUR WIRELESS AS-
SOCIATION OF SCHENECTADY

At the last meeting of the Amateur
Wireless Association of Schenectady, N.
Y., the following officers were elected
for the present year: C. Wright, presi-
dent; G. Birch, vice-president; L. Pohl-
man, treasurer, and A. R. Toft, secre-
tary.

MURRAY HILL WIRELESS ASSO-
CIATION
The Murray Hill Wireless Associa-
tion has been organized and has elected
the following officers: Carl Jamer, pres-
ident; William Bauschlicher, vice-presi-
dent: Benjamin Ritch, secretary, and
Arnold Zelvin, treasurer.
All communications should be ad-
dressed to the secretary, 334 East 34th
street, New York City.

NORTHWESTERN WIRELESS
ASSOCIATION
The members of the Northwestern
Wireless Association have agreed upon
branching their association out all over

the United States to make all amateurs
acquainted with one another and would
like to hear from amateurs all over the
country.

A small fee is charged to cover ex-
penses for membership cards and certifi-
cates. Any question pertaining to wire-
less construction and Government wire-
less operating rules will be gladly an-
swered to members of different States
if return postage is enclosed.

For data please write the correspond-
ing secretary, Edward G. Egloff, 2729
Noble avenue, Chicago, 1ll. A 1 kw.
central station is located in Chicago and
operated by members of that city.

EAST SIDE Y. M. C. A. RADIO
CLUB

This club was formed for the purpose
of discussing wireless telegraphy and to
assist the members in any manner neces-
sary to improve their efficiency in oper-
ating.

The following officers were elected:
Harold Sache, president; Alex. Schuei-
der, vice-president; Paul C. Elliott, 162
East 66th street, New York City, secre-
tary and treasurer, and Ernest Cyriax,
chief operator.

Meetings are held semi-monthly, on
Sunday evenings, at various members’
houses and the dues are 25 cents per
month. Every member must possess a
sending and receiving station and must
be able to operate in either Morse or
Continental at not less than 15 words
per minute on examination given by the
chief operator. Members must not be
under 16 years of age and must possess
a Government amateur or commercial
license.

AMATEUR COMMUNICATION
FROM NEW YORK TO
BUFFALO

The following clubs have been united
in an effort to establish a relay between
New York and Buffalo: The Amateur
Wireless Association of Schenectady,
Chester Hill Wireless Club, Frontier
Wireless Club, Gramery Wireless Club
and the Rockland County Radio Wire-
less Association.
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All amateurs in the State of New
York who have either sending or receiv-
ing stations are invited to forward their
names and addresses, stating call letters
and power, to John F. Diehl, 207 East
25th street, New York City.

THE WIRELESS CLUB OF NEW.-
TONVILLE
The Wireless Club, of Newtonville,
Mass., was recently organized.
The following are the officers: How-
land Lord, president; John B. Stark-
weather, treasurer, and Albert Hunt,
chief operator.

DETROIT Y. M. C. A RADIO
CLUB

There has been formed in the inter-
est of the wireless amateur of Detroit
and vicinity the Detroit Y. M. C. A. Ra-
dio Club. Twenty-six amateurs have
become members in it since it was
formed a few weeks ago. A complete
1 kw. Standard Radio Company’s set is
installed and stations within a 75-mile
radius are invited to call DAB. Corre-
spondence with other clubs is also so-
licited. Edmund Hansen is chief engi-
neer and leader.

MASSACHUSETTS WIRELESS
ASSOCIATION

The Massachusetts Wireless Associa-
tion has been organized with general offi-
ces and clubrooms located at 245 Com-
monwealth avenue, Boston, Mass.

Officers of the club are: Whitman
S. Chapin, president; George F. Brown,
vice-president, and Harold E. Vining,
secretary and treasurer. They have a
membership enrollment of two hundred
and seventy-five members, all amateurs.
Plans are now being made by them to
erect a powerful wireless station on Mt.
Tom, Holyoke, Mass.

PITTSBURGH WIRELESS ASSOCI-
ATION

There has recently been organized in
Pittsburgh a new wireless association,
which promises to become an institu-
tion of the greatest influence and value
among the amateurs in and around
Pittsburgh. This association has, since
its inception a few months ago, a stead-

ily growing membership and attend-
ance. Interesting programmes of value
are being provided by the members
which prove of great value to the club
in general.

All who are interested in the art of
wireless communication and who re-
side in Pittsburgh and vicinity, and de-
siring to become members, should have
their applications for membership for-
warded to the club’s rooms, located at
6031 Kirkwood street, Pittsburgh, Pa.

The following are the club’s officers:
H. F. Shaw, president; E. L. Teyh,
vice-president; Wm. E. Menges, secre-
tary and treasurer; Willard Ela, 1320
Woodland avenue, North Side, Pitts-
burgh, Pa., corresponding secretary.

Any person wishing further infor-
mation should communicate with the
corresponding secretary.

ARKANSAS WIRELESS ASSOCIA-
TION

All interested in wireless telegraphy
and telephony, living in Arkansas, are
requested to communicate with the sec-
retary for particulars and enrollment
for membership in the Association. No
dues. Address the secretary at 216 W.
2oth street, Little Rock, Ark.

LANE RADIO ASSOCIATION

The Lane Radio Association of the
Lane Technical School, of Chicago, has
elected the following officers for the
year: B. C. Lizenby, president; C. I.
Gingrich, vice-president; J. Simon, re-
cording secretary; C. H. Stone, treas-
urer; E. T. Weart, radio engineer; C.
H. Stone, radio operator; R. Traub,
corresponding secretary, 2147 Lincoln
place, Chicago.

RADIO INTERCOMMUNICATION
CLUB, SPRINGFIELD, MASS.
Our officers are: R. S. Hall, presi-

dent; O. C. Grant, vice-president; C.

W. Sias, secretary-treasurer; W. C.

Sloat, technical adviser.

We have eight members so far and
hope to get more shortly. Any out of
town member wishing to join may do
so by sending in for application blanks.

Address all letters to the secretary,
25 Terrence street, Springfield, Mass.
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Our Wireless Station and our Laboratery Contest will be continued every month until further netice.

The best photograph for each contest is awarded a monthly
good, clear photograph send it at once; you are doing yourself an injustice i
wircless station or laboratery (no matter how small) have a photograph taken of it by all means

graphs not used will be returned in 30 da
PLE

rize of Three 53) Dollars. If yeu have a
you dep’t. If you have s
Phote-

days.
ASE NOTE THAT THE DES{:RIPTION OF THE STATION MUST NOT BE LONGER
THAN 250 WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET
WRITTEN BY PE O N

IS WRITTEN UPON.

USE PENCIL. NO DESCRIPTION WILL BE E

RULES ARE CLOSELY ADHERED TO.

SHEET MUST BE TYPEWRITTEN OR D T
NTERED IN THE CONTEST UNLESS THESE

1t is also advizable to send two prints of the photograph (one toned dark and ene light) so we cam
bave the choice of the one best suited for reproduction,

This competition is open freely to all
any kind. Prospective contestants need no
to compete for the prizes offered.

who may desire to compete, without charge or consideration of
t be subscribers for (the publication) in order te be entitled

FIRST PRIZE, THREE DOLLARS

The accompanying illustration shows
a view of my wireless station.

For sending I employ two ignition coils
with one mercury and two vibrating in-
terrupters, the latter giving a high pitch
note to the spark produced by the coils—

HUDSON STATION

two 4-volt, 40 ampere-hour storage bat-
teries, fuses, voltmeter, rheostat, large
helix, oscillation transformer, glass plate
condenser, zinc spark gap and heavy key.

The receiving set comprises a loose-
coupler, double-slide tuner, loading coil,
two fixed and one variable condenser
with double pole switch for long or short
wave-lengths, silicon and galena detec-
tors with shorting switch, 1,000 and 500
ohm telephones, buzzer with key and
battery, as well as a relay and anchor
gap for the break-in system.

The telephone set shown in the illus-
tration is connected to a short private
line. Most of the above-mentioned in-
struments are home-made, thanks to the
help received from Modern Electrics.

My aerial consists of four aluminum
wires 8o feet long, fastened on 11 foot
spreaders, and is 60 feet high at one end
and 35 feet at the other. My sending
range is about ten miles in daytime,
while my receiving range is approximate-
1. 1,000 miles. My call is XBO.—I¥. H.

o

Hudson, Australia.

HONORABLE MENTION

[ am submitting for the contest a
photograph of my portable wireless set.

HIERONYMUS STATION

It was taken while the set was in actual
operation at the K. C. Boy Scout camp
last year.
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For sending 1 use a 1-inch spark-coil,
spark gap, plate condenser, key and bat-
tery, consisting of seven dry cells in the
Liottom of the box.

For receiving I use 2,000 ohm
’phones, fixed condenser, silicon detec-
tor and double slide tuner. I can take
the tuner and detector out of the box
and place them in another box, like that
shown in the illustration, so that they
can be used elsewhere if desired. My
helix is collapsible in order to make
room for the tuner and detector.

The aerial is composed of four alum-
inum wires, 30 feet long, connected to-
gether at the top of a tower made of
six-foot poles jointed together. With
five assistants I can erect my aerial,
send and receive a message and take
down and put away the aerial and get
ready to start in about five or six min-
utes. I used it last year at the Boy
Scout camp to send and receive mes-
sages up to about one mile. I am quite
certain I could have done cven better.

I am a constant reader of Modern
Llectrics and T would not give up what I
have learned from it for anything in the
world. T belong to the Wireless Asso-
ciation of America and have applied for
my licenses—Galen Hicronymus, Mis-
souri.

HONORABLE MENTION
In the illustration may be seeir my en-
tire wireless station.
The receiving set comprises a set of
2,000 ohm Western Electric telephones.
loose-coupler,

Murdock variable and

DANE STATION

fixed condensers, silicon detector and D.
P. D. T. switch.
For transmitting | employ an elec-

trolytic interrupter, used with a one-
inch coil; zinc spark gap, wireless key,
Lelix wound with 45 turns of copper rib-
bon, 4-inch in width, and Murdock
sending condenser.

My aerial is 100 feet long, 75 feet at
one end and 45 feet at the other, con-
taining four strands spaced four feet
apart.

I am a constant reader of Modern
Electrics and believe it one of the best
magazines printed. My call is KWD
and I would be glad to hear from any-
one within my range.—Joseph Dane, Jr.,
Maine.

HONORABLE MENTION
The accompanying photograph is a
flashlight view of my wireless station,
the greater part of which I have made
from raw material.

HEYMAN STATION

IFor recetving 1 use a louse-coupler
wound to 9oo meters; three detectors of
the ferron, galena and electrolytic types,
putentiometer, variable condenser and a
2,000 ohm set of head receivers. The
aforesaid instruments, with the excep-
tion of telephones, are all mounted on a
quartered oak box constructed by my-
self.

For transmitting I use a 1% kilowatt
transformer coil connected to a 110
volt A, C. power circuit through an
clectrolytic interrupter, a zinc spark gap
mounted upon a helix which is wound
with 30 feet of No. 4 aluminum wire, a
large copper plate condenser, which has
proven very efficient, a wireless key and
two leyden jars. The entire transmit-
ting set is mounted on a mahogany table.

My aerial consists of five strands of
aluminum wire on 12-foot spreaders, 60
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The Choice

of Wireless
Experts

Here is the ideal wireless transformer— I
approved by wireless experts for its electrical,
magnetic and mechanical perfection—for its I
dependable service and high efficiency—the
Thordarson Flexible Step-up Transformer.
Designed to connect to any A. C. circuit—
best for the experimenter, the amateur or I
professional operator.

THORDARSON

Flexible Step-up Transformers
represent the highest type of coustruction. Power varied instantly by simple turn
of thumbscrew. Equipped with magnetic shunt. Three stock types; ¥, 34 and 1
kilowatt output—special windings to order. Fine for generating ozone; testing in-
sulation; electro static separation, etc.

Write today for full information and prices.

THORDARSON ELECTRIC MANUFACTURING CO.
509 South Jefferson St., Chicago, lllinois

THE BLITZEN WAVE

meter measures the wave length
of your transmitting set and all
signals within the range of your
receiving set.

BLITZEN WAVE ngn ; Price, 150 to 650 meters, $ 8.00
Price, 150 to 2000 meters, 11.00

Price of the famous Blitzen Rotary Variable only, with
15 rotary and 16 stationary plates, - - 5.00

THE BLITZEN RECEIVING SET

The perfect receiving set in a small package, . Price, 33.00
Without telephones, - : 26.00

Our complete catalogue sent for 4c. stamps will interest you

CLAPP- EASTHAM COMPANY

143 Main St, CAMBRIDGE, MASS.

Aylsworth Agencies Co.,
143 Second Street, San Francisco, Cal.
Western Sales Agents
J. J. Duck Co.,

432-434 St. Clair Street, Toledo, Ohio,
Central Sales Agent

BLITZEN RECEIVING SET

When writing, please mention ‘“Modern Electrics.”
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feet high on one end and 75 feet at
the other. The entire aerial is approx-
imately 100 feet in length.

The set has proven very efficient. I
have succeeded in picking up stations
with my receiving apparatus as far as
Cape Cod and North Carolina. I am
able to transmit up to 20-25 miles with
the transmitter and often communicate
with a friend of mine ten miles away.

I wish to thank Modern Electrics
for the many helpful suggestions I
have obtained from it. My call letter is
IX and I shall be glad to communicate
with: anyone within my range.—Horace
1. Heyman, New Jersey.

HONORABLE MENTION

Here is a flashlight photograph of my
wireless outfit.

The aerial is composed of four wires
120 feet long and 50 feet high at both
ends.

The transmitting apparatus consists
of a one-half kw. transformer coil and
interrupter, home made helix and large
glass plate condenser, heavy spark gap
and wireless key.

The receiving set comprises a large
double-slide tuning coil, potentiometer,

HOOD STATION

one fixed and two variable condensers,
one silicon and one peroxide of lead de-
tector, and one 2,000 ohm double and
one 500 ohm single headband; also all
necessary switches for aerial and
ground, etc. I am connected by a pri-
vate telephone and telegraph line, which
runs to five of my boy friends’ homes,
three of whom have wireless stations.
I am a constant reader of Modern
Electrics, from which I have received
many useful hints, and highly recom-
mend it to anyone who does not read it
at present—Kuper Hood, Jr., Kentucky.

HONORABLE MENTION

Herewith is a photograph of my wire-
less telegraph outfit, one-half of which
I have constructed myself.

The sending set uses a four-inch coil
employed as an open core transformer
operated on 110 volts A. C. with a choke
coil and rotary spark gap which is
not shown in the illustration. A Mesco
helix and a moulded Murdock conden-

MULFORD STATION

ser for the transformer complete the
set.

The receiving outfit comprises two
loose-couplers, two variable condensers,
cne fixed condenser, a perikon and sili-
con detector and a pair of 3,000 chm
telephones.

My aerial consists of six wires spaced
1}% feet apart, 100 feet in length and
6o feet high at one end and 50 feet at
the other on 8-foot spreaders.

With this outfit I have obtained excel-
lent results. I can communicate with
another amateur one-half mile away
from me and another 30 miles. I have
been an experimenter for four years.
I recommend Modern Electrics for all
amateurs.—Harold C. Mulford, New
York.

HONORABLE MENTION

Herewith will be seen a flashlight .
photograph of my wireless station.

The transmitting apparatus consists of
two 2-inch spark coils, a helix of my
own make, a 15-plate oil condenser, and
a Mesco spark gap. I use a step-down
transformer to reduce the current from
110 volts to 8 volts.

The receiving set comprises a loose-
coupler, fixed and 21-plate variable con-
densers, and two detectors of the silicon
and perikon types. I have a pair of
2000 ohm telephones, and all the neces-
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Cosmos Conqueror Receiving Transformer er Loase

Coupler
$14.50

The unequalled feature of our “Cenguerst™ Re-
cesving Transformer or Loose Coupler is that:
connected with our aerial we picked up desirable
loud signals from several utmeost far and largest
Government stations. On Oct. §, 1012, around
noon-time, the Cunard liner “Lusitania” left the
New York port for Liverpool and on the 10th of
Oct., early in the afternoon after she has been
traveling two days and was almost in mid-ocean,
we have been able to pick up seme of her mes-
sages which were sent to this shore. From this
experience we estimate that we could receive over
a wave length of about 1,600 meters satisfactorily.

For the convenience of experimenters we sell
the individual parts, and quote prices upon re-
quest.

"“Special 6 60 2 vo‘lts, 12 ampere hours...$0.95
< 11 m

Storage Bat- 2 - 25 k., ol B - 1.49

o 2 40 ... L.95

tery’’ at $6.80. 2 “ g0 “ “ ... 930

Other sizes quoted upon request.

Wireles Receivers up to 3200 Ohms, and
other lostruments, Arc Lamps, Motors,
Magost Wirs,

All Jiterature free with every order, other-
wise 5 cts. Stamps requested and credited
on first order.

COSMOS ELECTRIC CO.
135 M Liberty Strest REW YORK

High Grade INDUCTIVE
TUNER

WHY PAY MORE o oo

get a first-class
article for so little? This tuner is 7x7x15”,
wound with Enameled Wire, has Double Slide

and an 8 point Switch to vary the inductive of
secondary winding.

Price, $7.00

Complete Assembled

Tuner parts upassembled, Woodwork stained,
Tubes wound, Taps made, etc. Price, $5.50.

Positively 5c. in stamps for
Big 1913 lllustrated Catalog

Don't buy your wireless goods until you
have sent for it, Dealers Wanted.

F. B. CHAMBERS & C0.

Wireless Manufacturers

217 Nth. Ninth St,  Philadelphia, Pa.

K. & D. Measuring Instruments
Voltmeter, Ko. 22, Amete, No. 20, Price, $2.0g

Our measuring instruments are inexpensive but
well made and designed for practical work.

For sale by all dealers, or will be sent express
prepaid upon receipt of $2.25. Send for our cata-
log No. 9-A. of high grade battery motors and
small dynamos. All dealers should write for cata-
log and prices of our line.

KENDRICK & DAVIS CO.

Manufacturers
Lebanon New Hampshire

WIRELESS COURSE FREE

Complete In 20 Lessons

With each purchase of $1.00 worth of
our Wireless Material we give you a
Lesson, from 1 to 20.

Wegtern Distributors tor the
Electro Importing Co.
SAME CATALOG SAME PRICES

Boys
in Chicago and
vicinity are in.
vited tocall and
look over our
line. We also
carry a General
Line of Klec-
trica! Suppli.s
and Novelties.

Static Machine $4.00

Anderson Light & Spec. Co.

176 No. La Salle Street, CHICAGO
(Between Lake and Randolph)

When writing, please mention “Modern Electrics.”
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sary switches, which are mounted on the
switchboard.

The aerial is 75 feet long, 58 feet
high at one end and 40 feet at the other.

GOODING STATION

It is composed of seven strands of No.
18 bare copper wire, which are fastened
on 10-foot spreaders.

I am a reader of Modern Electrics,
which I consider a very good magazine,
and recommend it to every person in-
terested in electricity. —Frederick R.
Gooding, Delaware.

HONORABLE MENTION

Herewith are photos of my electrical
apparatus and also one of my lathe with
tools for small mechanical work.

The two switchboards “A” and “B.”
“A” contains a voltmeter, main switch,

! E P

LOHR EXPERIMENTAL APPARATUS

six knife switches and five snap
switches. “B” has 12 knife switches.
Beside the switchboards are two rheo-
stats, one connected with each board.

Above the switchboard is a circuit
breaker, made for a 6-60 storage but-
tery.

I also have a voltamp six-volt dyna-
mo, run by water power.

My switchboards are connected with
motors of different types, some of them
home made, miniature lights and other
things electrical. I can either use the
dynamo or storage cell.

On my lathe, which is equally good
for metal or wood, and run by foot
power at present, I do most any kind
of light machine work. I have neces-
sary tools for both wood and metal
working, and also screw cutting tools.

I spend most of my spare time in

LOHR WORKSHOP

“My Workshop” doing all kinds of ex-
experimental work.—Allen W. Lohr,
District of Columbia.

WIRELESS ASSOCIATION OF
CENTRAL PENNSYLVANIA

The Wireless Association of Central
Pennsylvania was formed December 1,
1912. The officers are Morton Kay,
president; Charles Kutz, vice-presi-
dent; Daniel Zorger, secretary, 409
Kelker street, Harrisburg, Pa.; Jesse
K. Howe (operator of P. R. R. station
at Harrisburg), chief operator.

All amateurs in this part of the State
wishing to join the association will
please communicate with the secretary
at once. If all the amateurs in this
part of the State join, the association
would have a membership of over 100.
This association has two 1-kw. stations
and three ¥5-kw. stations. There are
no dues.
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HERE IS YOUR CHANCE

Add parcel post for 2 lIb. on 1 1b. orders.
Add parcel post for 1 1b. on ¥ Ib. orders.

Enclose Sc. for catalog. Not sent otherwise,

632 ARCH STREET . .

MAGNET WIRE ON 1;1b. SPOOLS
Below are pound prices.
Divide by 2 and add sc. for 4 1b. prices.

No. DCC. Enamel
16 $ .40 $ .35 1014”
ea

18 42 .38 clo. Ty
f g Ball type Elec-
= 44 A trose ...20c. ea.
22 .51 43 Sliders, 14" or
24 .56 .46 3/A6ETR- .. 29C.
26 66 54 Watch case _e-
p ceiver, Double
28 .77 62
pole (not metal
o .9t .64 back)...... 65c.
32 104 92

PSSO Receiver Cords
> For one receiver,

36 185 162 5. e g 30¢.

38 251 229 For 2 reccivers,

40 546  3.31 Slft. e 1. .. 35¢
Prices subject to change without notice.

Insulators
Electrose,

J. ELLIOTT SHAW CO.
PHILADELPHIA

,{M,To

“WIRELESS”
TRANSFORMERS

A real commercial instrument
for the Amateur

Send for new circular

The Packard Electric Company

349 Dana Ave., WARREN, OHIO

71

“TREATISE
ON

FREE To All Modern

A twelve page booklet ‘“Wireless Mado Simple.”

This new booklet by Mr. CGernsback, embracing over
12,000 words, contains a mass of facts and esplanations
on Wirelees never printed anywhere before. It’s the very
thing for which the Amateur has been waiting for 8 yeurs.
The booklet contains also the new Wireless law and full
explanations just what the law means. No amateur should
miss this. The Booklet also has several fine illustrations
on aerials, buzzer tests, cte., ete., and if printed in large
tspe the booklet would fill a 40 page book and you'd
gladly pay 25 cents 1o obtain it

But Mr. Gernshback, haring the Amateur's wants at
heart at all times, ordered us to print up a first edition

Telegraphy"
By H. Gernsback
Electrics Readers

of 100,000 copies, which he desires to be distrlbuted abso-
lutely free among all Amateurs.

We wish it expressly understood that he desires us to
place a copy of his hooklet in the hands of every wireless
Amateur on the glohe.

We shall gladly mall a copy of Mr. Gernsback's
“TREATISE ON WIRELESS TELEGRAPHY" to anyone
on reveipt of a 2 ecent stamp {o cover cost of mailing.

We will sencl up (o three copies (not more) to one per
son, without extra charge, coptes to be distributed among
Wircless Amateurs,

WRITE NOW for your cupy, before you turn this page,
so you will not forget.

Complete Course of
Wireless Instruction FREE
in 20 LESSONS

Course is yame size as “Modern
Electrics’’—160 Pages—over
400 Illustrations.

We are the first concern in the United
States giving a_free wireless course, and
there is no string atiached to this offer.

8 WIRF
COURSE

) &0 .6

This course embraces twenty lessons, not
only on Wireless Telegraphy, but also
Electricity in general. By the time you
are through with this course you will be
an expert on Wireless and will have a fine
knowledge of Electricity.

This course is not a gift—We
owe it to you—it is your discount
for eash on your future orders.

With our Catalog (see below) we will
send you free a 12 ﬂage coupon booklet
explaining all about this famous course.

Send to-day 4 cents postage for our famous 216 page Cyclopedia No. II, containing over 400 illustrations and over

1,600 electrical apparatus and supplies. No postals answered.

“THE MOST COMPLETE ELECTRICAL EXPERIMENTAL CATALOG IN THE U. S."

THE ELECTRO IMPORTING CO., 233Z Fulton St., New York City
“EVERYTHING FOR THE EXPERIMENTER"

Retail store 63 W. B'way, N. Y.
New York and suburban customers will save themselves unnecessary steps by calling at our
retail store, not 233 Fulton Street

When writing, please mention “Modern Electrics.”
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published free of charge.
the benefit of all readers.

when_writing.

for each question. 3
answer questions by mail free of charge.

remuneration. I
promptly as to the charges involved.

UMBER.

Queries and questions 8ertaining to the eclectrical arts, addressed to this department, will be

nly answers to inquiries of general interest will be published here for

On account of the large amount of inquiries received, it may not be possible to print all the
answers in any one issue, as each has to take its turn,

Common questions will be answered by mail if 10 cents to cover cxpenses have been enclosed
This class of correspondence has grown to such proportions that we can no longer

Owing to the additional labor required in the gradual advance of the date of publication of this
magazine, there will be more or less delay necessary in answering questions and we therefore cannot
undertake to furnish quick replies, for the next few months at lecast.

Special information requiring a large_amount of calculation and labor cannot be furnished without
THE ORACLE has no fixed rate for such work, but will inform the correspondent

NAME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS.
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED; DIAGRAMS AND DRAW-
INGS MUST INVARIABLY BE ON A SEPARATE SHEET.

UESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS
NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES,
WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES.

il {

Correspondents should bear this in mind

WHEN WRIT-

NOT MORE THAN THREE

PLEASE NOTE

We frequently receive questions for the
Oracle accompanied by the request, Please do
not refer me to back numbers as I have only
a few. In order to comply with requests of
this sort, it would be necessary to repeat over
and over again in this column information
that had already appeared either here or in
the body of the magazine, and this the Oracle
has no intention of doing. If you do not
happen to have a back number referred to
you can probably borrow it from a friend
or in the event that you cannot get hold of
it in any other way, we can probably supply
you with a copy.

MOTOR FOR SPARK GAP AND IN-
TERRUPTER
(2357) Robert F. Adams, Texas, writes:
Q. In reading over the January, 1913, is-
sue of Modern Electrics, I came across an
article in the Experimental Department,
entitled, “A Method of Using the Rotary
Spark Gap with an Ordinary Spark Coil,”
and beg to ask you a few questions about
same, as follows: Is a Knapp Type “S”
motor sufficiently powerful to drive the
spark gap and converter of the above ar-
rangement?
Yes. This motor should operate the
device satisfactorily.

AERIAL. ROTARY SPARK GAP
(2358) A. Plausics, New York, asks:

1. What is the wave length of my
aerial, which consists of four wires 1 foot
apart and 45 fcet long with a 50-foot lead-in
taken from the middle of the aerial? The
aerial proper is of No. 12 bare aluminum
wire. The lead-in is made of two aluminum

wires, stranded, and the ground of 4.
A. 1. One hundred and ten metres.

Q. 2. Is the rotary spark gap shown in
sketch good? As the vibrations of a spark
coil are irregular, it will use every spark, not
leave some waste, as in the usual rotary. The
gap also keeps cool. If not good, why not?

BRASS DISKS REVOLVING
Y IN OPPOSITE DIRECTIONS
£

SPARK

2355
[0

A. 2. This looks to us to be a very good
form of spark gap for use with spark coils.

Q. 3. If a storage battery is run down,
is it reliable to test it by connecting it up
with a motor and noticing the speed? If
not, why not?

A. 3. There is no objection to this, pro-
vided the battery is immediately recharged
afterward, otherwise it is not advisable to
test the battery in this way, for the reason
that when the battery is in a discharged
condition any great amount of current
drawn from it simply makes its condition so
much the worse. )

LICENSE. SINGLE OR DOUBLE
RECEIVERS

(2359) William O’Brien, New York, in-
quires:
Q. 1. Which is the more efficient, a tun-

ing transformer and a single 1000-ohm head
’phone or a double-slide tuning coil and a
2000-ohm head set? Both are used in con-
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BRANDES
WIRELESS RECEIVERS

are noted for their wonderful long dis-
tance reading qualities, their extreme
lightness, and fine appearance.

Our $9.00 Set.

Improved Navy .................cu.. $13.00
Transatlantio .............. iy VAT 9.00
Buperior .......... 000600000000 cvses 5,00
Bingle Buperfor............covvvnnnne 1.60
Hot Wire Meters.................... 5.50

Send Stamp for Descriptive Matter

C. BRANDES, Inc.
111-113 Broadway, New York

AGENTS -
San Francisco, Ford King, 610 Balboa Building.
Chicago, Dawson & Winger Elec. Co., 737 So.
Dearborn St.
SOLE AGENT FOR AUSTRALIA,
G. C. HAMILTON, LTD., 177 Elizabeth St.,
SYDNEY, N. 8. W,

If you are interested in
READ THIS Wireless Telegraphy you can-
not afford to be without our CATALOG.

We manufaocture the greatest line of rellable Wire-
lesa Apparatus in the country. OQur catalog shows
everything in the way of Storage Batteries, Rectifiers,
Transformers, Coils, Keys, Condensers, Helixes, Spark
Gaps, Meters, Detectors, Jloose Couplers, Tuners,
Phones, Parts, Supplies, otc.,, of every description,
Also Motors, Dynamos and other
high grade goods. Thousands ef
enthusiastio oustomers are eur
best testimonlal,

A list of 1600 CALL LETTERS
free with each catalox.

If you are an experimenter
DON'T MISS IT.

Agents and Dealers Wanted.

Send 4a. {n stamps for eatales.
Ne Coples Gratls.

ADAMS-MORGAN CO.
Experimenter’ 8upply
ouse.

4

When You Buy

MURDOCK
Wireless Receivers

test them for every quality that
YOU think perfect wireless
’phones ought to have.

Test them for that satisfying
sensitiveness which has enabled
many amateur operators to make
recelving records.

Test them for that ever pres-
ent dependability that profes-
sional operators praise,

Test them for that readable
pitch that brings in ALL the sig-
nals in solid, unmistakable tones.

Murdock Receivers are giv-
ing satisfactory service in
amateur and commerclal
stations all over the world.

At the prices no better receiv-
ers are obtainable anywhere. A
trial tells the truth.

Complete set, 2000 ohms... $7.50
Complete set, 3000 ohms... 850

Postage Paid

Wm. J. MURDOCK CO.

40 Carter Street
CHELSEA, MASS.

480 Folsom $t., 8an Francisco

When writing, please mention “Modern Electrics.”
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O ME ON—ALL THE LEADING
EXPERIMENTERS ARE GETTING
PHILIP E. EDELMAN’S New Book

EXPERIMENTAL
WIRELESS '"{STATIONS

OWNERS OF
STATIONS! “EXPERI-
MENTAL  Wireless  Stations’’
gives you more practical data for
your money than can be had in
any other way, With this buok you
can get maximum results from
your instruments, solve your
problems without higher mathe-
matics, and will be able to un-
derstand and apply the theories.
‘‘Experimental Wireless Stations’
is the only book which glves you
a clear and satisfactory account
of tuning and resonance, and fis
the only one written in accord-
ance with the new law.

WIRELESS

IF_YOU ARE PLANNING A

STATION, “EXPERIMENT-
AL Wireless Stations’ tells you
in minute detail how to erect
your aerials and make all appa-
ratus. It 1s the only book to
give standard 200 meter designs,
exact dimensions and costs. A
hot wire ammeter costing 23c., a
receiving station for 75c. are

THE RADIO INSPEC-
TOR of California, Mr.
R. B. Wolvertin, says.
I have already lookel
over the boek and find it
excellent. It should fill
a long felt want as a
reference for men who
want practical informa-
tion. I shall be very
glad to recommend ‘Ex-
pertmental Wireless Sta-
tions’ to any one inter-
ested.”

“I recelved my ‘Expe-
rimental Wireless Sta-
tions,” ** says Mr. Leasor
of Battle Creek, ‘‘and
am  absolutely satisfled.
No one interested in
wireless could possibly
make a better lnvestment
than to purchase it.”’
Endorsed everywhere —

every reader satisfied.

_*

given as well as spark cofls, transformers, detec-

tors, tuners

and over five hundred other items.

This book will save you dollars and hours of
time, and, too, it is the only book in which every-
thing is brought up to date to comply with the law.

e Dont Deprive Yourself any Longer.

The first edition is about sold. There is no
reason why you should not have this standard

book at once. Surely you can (f) send $2.0v

NOW and get your book by 1e- B?)l:!:s
turn mail.  Don’t hesitate— 5105y xyin.

money back if not satisfled.
(2) Or it you ask,
| will be sent prepaid to be pald
for or returmed within 5 days.

224 pages
the book Fully
illustrated

FREE

For Stamp and

Joar wireloss | () Or if sou like, send s Q0
friends— stamp for particulars ‘‘How to

get your copy free.’”” Write Dealers

V;::;:lél NOwW, ‘-nd

gonts

ey PHILIP EDELMAN Agent

2430 Lyndale Bouth, Minnenpolis, M

highly paid. We make a
small expense. It will

fession.

chemical apparatus.
information.

Study Chemistry at Home

Expert chemists are in great demand and

ing apparatus and chemicals for home study.
You can fit up a laboratory in your home at

pleasure, valuable instruction and start you on
the road to a permanent and well paid pro-
We are experts and will gladiy help
you select the most useful equipment.

Send 4c for our catalog of electrical and
It contains much useful

F. M. BAKER APPARATUS CO.
Syracuse, N. Y.

specialty of furnish-

give you hours of

8-16 ¢. p. Carbon Lamps
24-¢c. p, Carbon hmp-
Key Sockets .
Rosettes .

Split Knobs g
3 inch Pore. Tnbes »
Snap Switches .

SPECIAL THIS MONTH ONLY

Everything Eltrlr vml
GLENN SABIN & CO., Amherst, Mass.

When writing,

please mention

“Modern Electrics.”

nection with a ferron detector, variable and
fixed condensers.

A. 1. This is a matter of personal prefer-
ence, and it is hard to say which would
hbe the most ectiicient combination. A good
many operatars use one recciver satisfactor-
ily, but most operators find the double re-
ceiver to be much more satisfactory.

Q. 2. To what department in Washington
should I write in order to obtain an ama-
teur wireless license? Also what informa-
tion must I send?

A. 2. It is not necessary to write to
Washington. Write to W. D. Terrell,
Radio Inspector, Custom Ilouse, New York,
N. Y. See the article on the Wireless Ama-
teur and the Wireless Law in the December
and January issues of Modern Electrics.

Q. 3. Under what condition of the new
law will amateurs be allowed to use an or-
dinary spark gap, helix, etc.?

A. 3. Sece answer to No.
March issue.

INSTRUMENT CONSTRUCTION.
GROUND. INSULATION

(2360) lenry L. Dillon, Rhode Island,
wants to know:

Q. 1. Is dry yellow locust wood suitable
for making bases for wireless instruments?
Would it do instead of hard rubber for the
top and bottom of a rotary variable con-
denser? If not, will a ¥-inch square of hard
rubber glued in the center of wood and
drilled for the shaft that the movable
plates are on go through it as the wood
takes a very fine polish and is very smooth
without varnish.

1. Locust wood would probably be
all rxght with the hard rubber inserted as
mentioned.

Q. 22 Would 18 square feet of No. g steel
woven fence wire with copper wire soldered
to it make a good ground for wireless teleg-
raphy?

A. 2. This would make a fairly good
ground, but the more of this wire you use
the better will be the ground.

Q. 3. Will porcelain cleats do for insula-
tion on receiving aerials? If so, how many
will it take?

A. 3. Yes. Porcelain cleats do very well
for insulating receiving aerials. Use one at
each end of each of the aerial wires.

TRANSFORMER SECONDARIES.
ROTARY GAP
(2361) Ralph O. Terrey, Illinois, writes:
Q. 1. When examining a transformer of
a well-known make recently, I noted the
extreme smallness of the secondary winding.
The outside dimensions were 214 inches by
214 inches cross section, with the maximum
diameter nearly 6 inches. The transformer
is rated at 3 kw. when drawing 7 A, from
the rro-v. line. Now, I have seen in your
column the specifications of Y4-kw. trans-
formers, and each time they call for over 5
pounds of enameled wire (as having the
least amount of insulation), and I do not
sce how the manufacturer can put out a
transformer lacking in one detail without
having it lacking in some other particular.
Perhaps you can explain?

2342 m the
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DUCK’S imiimus CATALOG

CELEBRATED FERRON DETECTOR |  Mailed for 6c. stamps or coin, which you may deduct on first
It yet remains the peer of all Detectors Ii- | order of $1.00. Great cost of catalog and low prices prohibit dis-
censed for private use. Price only $5,. The tribution except to those really interested. Save 256% to 33%
Ferron Datector contalns the same high on Standard Electrlc Goods by getting this bixz
grade crystal and an | Catnlog. There is no catalog to take its place; neither will you
adjustment  equally | find elsewhere as large a variety of Standard Electrical and Wireless

as admirable as the | goods at such attractive prices.

Pyron Detector -
WHAT OUR BIG CATALOG CONTAINS:

censed for commer-

cial use which sells

for $65.00. License 100 pp. Wireless Instruments for Experimental and Commercial use.

for private use per- (Wireless section four times as large as the majority of wireless cataloge. It

mit of low price. A contains over thirty diagrams showing how to connect all combinations of
patron of Greenville, Michigan, voluntarily instruments.) 15 pp. Telegraph Instruments of same quality as used by
writes:—With your Ferron Detector I re- Western Union and Postal Companies. 40 pp. Toy and Commercial Motors.
celved the larger Atlantic Coast stations | 20 pp. Flash Lights and Miniature Lamps, and 145 pp. of Home Lighting
(700 to 800 miles) and have heard Key West | Plants, Mechanical Tools, Guns, Pocket Knives, Miniature Railways, and
very clearly (1500 miles) all over land. Electrical Supplies.

THE J.J. DUGK COMPANY 432:434 St Clair St, TOLEDO, OHIO

DOES YOUR STATION
COMPLY WITH THE NEW LAW?

Is your wave length less than 200 meters? Does your logarithmic decrement exceed
two-tenths? Do you know that your wave form meets the requirements?
Have you a maximum sending distance with 1 kw. limit?

HALCUN WAVE METER

Will answer the above and satisfy the government inspectors that you are operating
within the law. Send stamp at once for descriptive matter.

HALLER-CUNNINGHAM ELECTRIC CO.

428 MARKET STREET, SAN FRANCISCO, CAL.

Wireless Amateurs Attention | ;C C:
E are now carrying in stock
a good line of wireless goods
of the E. I. Co., which we
sell at same price. In l:'ddition we HEAD RECEIVERS FOR
carry a line of electric supplies,
flashlights and Everready batteries, WIRELESS OPERATORS
Send 2 cent stamp for catalogue. The Workmamhip is
M. MUELLER EXQUISITE
18 Devonshire Street 22 Exchange Street Thelalzonis
BOSTON, MASS. SMALL
The fit i
LOOSE COUPLER e
Price
The pitch is
310'00. JUST RIGHT
Postpaid
cAnd abowve all
The tone is
PURE
The PEER of them all. It is the most serviceable and You will be delighted with them
scientifically constructed instrument on the market. The
o a0 e lon . eI P i Pl ihothbe. on: Send for Booklet 20E3
tact.
s Disken. possive peefeot ‘G MNE Weowitlrs DIt The Holtzer-Cabot Elec, Co.
e -r‘:l Eerglgléf:‘llgel.}'\‘/ ag’:sc"ln; EERING COMPANY, Chicago, Il Brookline, Mass.
217 S. Central Ave., Baltimore, Md. b )

When writing, please mention “Modern Electrics.”
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You Can Vary the Tone or
Pitch of Your Spark

at will by using the

BARNES VARIABLE
SPEED A.C. MOTOR

on your revolving spark gap.

Made in two sizes suitable for direct com-
aection te any gap from ¥ K.W. to 6 X W,
er larger, and in-
stantly variable in.
speed from 2,000
to 7,000 revolu-
tions per minute
without the use
of external resis-
tance or other
regulating devices.
Absolutely reliable
and positivel
son-keating. Hig
efficiency at il

The Barnes Mo-

“:kl:x\i,. ¥ le to Denith-. {:l"tl)?‘ Teol
m wd u wtu require & e
gcp:!wuﬂ 'peedblA.d‘u!lHC,

rcuits. Y

For the Metion Picture Machine, the motor
ls an acquisition. The simplicity of the con-
trol {s invaluable under such circumstances.
Let us send you free catalog.

BARNES MFG. CO.

777 Belmont Street, SUSQUEHANNA, PA.

The Numerous Purchasers of

THE “M-F” LOOSE-COUPLER

not only secured a
high grade Receir-
ing  Transformer,
but also guaran-
teed service plus
sati{sfac-
tion. Such ser-
vice as only our
loose-coupler can
render and the
perfect satisfaction
that comes with
all M-F products.
Our catalogue will
convince you.

Send 3¢. stamp.

Merker-Flocker Electric Co.
957 Liberty Ave,, Pittsburgh, Pa.

No. 50

WANTED

Wireless Operators and those ca-
pable of obtalning Government
I License. GOOD PAY.

MARCONI WIRELESS TELEGRAPH COM-
PANY OF AMERICA

Paclfic Coast Blvision
SAN FRANCISCO, CAL.

= =

When writing, please mention “Modern Electrics.”

ELECTRICS

A. 1. You cannot tell how much wire
there is in the secondary simply by looking
at it. Probably the transformer has wire
enough, if of a reliable make.

Q. 2. I have a disk for a rotary gap which
is on the shaft of a 3400-r.p.m. motor. There
are 9 concentric circles of points on the
face, having, respectively 10, 12, 14, 16, 18,
20, 22, 24, 26 points. There are 9 stationary
clectrodes, insulated from each other, as are
the circles of plugs, and one straight elec-
trode that takes care of all the plugs, and
which is always used, no matter which circle
of plugs is used. Now, the wiring plan I
use would not work, and so I ask for a sys-
tem which would control both the second-
ary and primary current, using if possible
a magnetic key?

A. 2. Connect the 9 single electrodes to
separate single pole switches as per sketch
herewith (the sketch shows only three rows,
the rest of the hook-up should be as per the
sketch) and the condenser should be vari-

A
R3G
oT
s dd
WS
€
236
M.E

able for the reason that the greater the
number of sparks per second the smaller
should be the condenser. The condenser
does not need to be continuously variable
as in the receiving set, but should be capable
of adjustment by adding or removing plates
as required.

Nnov. A€,
-

3w,

T

1ov Ac,

TELLURIUM. TESTING TRANS-
MITTER

(2362) Bryan G. Barker, Minnesota, in-
quires:

Q. 1. Where may the substance tellurium
used with galena in detectors be obtained?

A. 1. This can probably be obtained from
Eimer and Amend, 205 Third Ave, New
York, N. Y, or any other chemical supply
house.

Q. 2. What would be the wave length of
the following aerials: (A) four wires, 55 feet
long and 35 feet from aerial to spark gap,
ground lead, 10 feet; (B) two wire, 120 feet
long and 15 feet from wire to spark gap,
ground lead 25 feet?

A. 2. (A) 130 metres, (B) 200 metres,

Q. 3. How may an amateur be absolutely
certain that his station complies with the
law, if he has not the proper instruments to
make the various measurements necessary?
How can he tell if he is sending out a pure
wave or an absolutely sharp tuned wave?

A. 3. You cannot be absolutelv sure. For
testing the pureness and the sharpness of
tuning of the sending wave use your receiv-
ing set for a wave meter as described on
page 735 in the October, 1912, issue of Mod-
ern Electrics.
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“CUBIT” | | GOOD NEWS

for

\WIREI.ESS AMATEURS

. Ao A F.
rus=sgonenes Y Collins’ book “Plans
sevs and Specifications
wmimammma | for Wireless Tele-

‘ graph Sets,” qiing
. data for 5 to 10 mile

Electric
Horn

$3.00

Push Button and Wire that retatls ll"-«# % 4
for $2.00, packed in box, 35¢c. extra. & 3 - sets, 15
A Gocl:ij~ ﬁ!o&r’: at ;{VL'N}: PTrice. Il’yadf‘l Enag:cl (
very Hig oss, Weighs Two Pounds and a
Half; Cc))nstlx':me_s very ngtt!l? cuareix; (}V;l 1%12% Now READY
amperes mits Hig one: usica ast, g 3 o 1 1 2
g ’P‘;‘{“ fo st out of order, Has ns This lbook is Wl‘ltte(il ml plain ctvc:'}}l'
ibrator, the aphragm is the Armature,
Requires No Osi. Runs on Sir Volt Battery, day AEE et AT iy -
Gets better with age as the ~Bulging” of the disposal of every amateur the ex-
R R LU BRI 7o s e o hcr hoens, perience of America’s greatest
TO AGIENTS';WI-Iue lmljledll':tely é}’(' authority on wireless apparatus at
Exclusive Territory, . MA Y
General Sales Manager, . a nominal COJ‘f." ' 28
g By ma or (33
KOSMAK ELECTRICAL CO., Jersey City :
Office and Factory, 299 Ocean Ave. Factory, 17 Stevens Ave. SPON & CHAMBERLA'N
Branch Office, Ford Building, Detroit 128.G Liberty ST., NEW YORK

Wireless
COLUMBIA DRY CELLS Receiver Head Sets
Wireless Complets;sv.v(i’t?l leather
head band, five foot
oneaters cosp g o Jok0
Need This able, reliable, high re-

sistance, will bring in
signals with certainty.
Don’t miss this offer.
Decide now. Many
other wireless novel-
ties and electrical
supplies in stock.
Prompt shipment. Cat-
alogue, postage 3c.

JNO. Y, PARKE & CO,
129 N. Tth $t., Philadelphla, Pa.

Battery. It
Removes Trouble

NATIONAL GARBON CO.

CLEVELAND, O.

¢ pTES-ROCH

SPECIAL L
Wallace
For Horn In SerYice Valve
and Maximum
" Service Detector
Starting Minimum
Work L.ocal Action
Has 1 < Quickest 1 S, .".:'J:i‘.&.?::,'l?"‘vf.‘ff‘::‘&? WA i
No Equa ecuperation Prics Complsts with dv. Storage Battery, $20,00,
THE WM. ROCHE ELECTRICAL CO. 2o, iamp brags chrctas (No postln),
78 WARREN STREET - - . NEW YORK CITY s Fitn Aw, VALLACE & CO. New Yerk,
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“TEEGRAPHY "TAUGKT

IN THB SHORTEST
POSSIBLE TIME

The Omnigraph Automatic Transmitter combined
with standard key and sounder. Sends your tele-
graph messages at any speed just as an expert oper-
ator would. Five styles §2 up. Circular free.

Omrigraph Mfg. Co., 3924 Cortfandt St, New YorkJ

X
SEE THE WORLD

Learn
Wireless
Telegraphy

Now is the time to prepare
yourself for the future. The
demand for competent men
is inereasing daily. e
teach the student to become
an expert in the shortest
time possible. Call or write
for circular,

BARRETT’S
WIRELESS SCHOOL

344 East 1568ad Street
New York City

7|

Learn Wireless, Railroad, and commercial telegraphy; classes
day and evening; latest wireless apparatus used; pupils receive
wireless messages from ships and stations many miles away.
Write or call for descriptive matter, terms and bulletin
giving positions held by our graduates.

The PAINE Uptown BUSINESS SCHOOL
Box A’ 1931 Broadway, near 65th St., New York City

LEARN WIRELESS
See the World.—Big Opportunities
WE PREPARE YOU FOR GOVERNMENT LICENSE
Our Graduates Make Good

Kenosha Wireless School
AVE M. KENOSHA, WIS,

WIRELESS ENGINEERING

Study under a Marconl Engineer.
Full course, including diploma, $28.25. Our
raduates are making good on land and sea.
Sperating, Engineering, Office Methods, Drafting
—by eleven cxperts. Also languages.

New class starts March 17th.  Circular free.
Y. M. C, A. TELEGRAPH SCHOOL

East Side Association Institute

143 East 86th Street New York City

L] L] are you up-to-date in house wir-

ing? 1f not, studyour 90 genuine

ec rICIans blue print drawings, of all up-to-

date labor saving ldl;gmn;)- nlnd
ections for wiring bells, lights, annunciators, gas hghts, burgler
:!o::n:\ socl'phonel. ﬂr: slarms, etc.---everything kgown in house-wiring
todate, for saving time aud material. These drawings are bound in the
form of a flexible book (9 x 12) for convenience in using on the job, No
one interested {n house-wiring can afford to be without these drawings as
they' re a house-wiring education in themselves, Send for them, and it
they don’$ make you more efficient as a wireman and save you s hundred
times their cost as a contractor, return them and money will be refanded.

%0 conts BAYENT SPECIALTY COMPANY
462 Sanchez Street, San Francisco, Cal.

RESISTANCE WIRE. TRANS-
FORMER DESIGN

(2363—William W. Stacey, Canada,
asks:

Q. 1. Where can I procure some
good resistance wire, such as they use in
electric sad irons and heaters?

A. 1. Herman Boker & Co., 101 Du-
ane street, New York, N. Y., or the
Driver-Ilarris Wire Co., Harrison,
N. J. German silver wire can be ob-
tained from most any electrical supply
hcuse advertised in our magazine, but is
not as good as heater wire.

Q. 2. Will you please give me the
size of the core and wire for trans-
former to transform from 8o volts at 10
to 15 amperes, up to 110 volts A. C.?

A. 2. You can easily figure this out
for yourself by following the method
ottlined in the article on page 1140 of
the February issue of Modern Electrics.

SPARK TROUBLE. BUZZER
TEST

(2364) P. Murawski, New York,
writes:

Q. 1.—I get an arc in my spark gap
instead of a snappy spark. What is
the trouble and how can I remedy it?

A. 1.—Your trouble is due to insuf-
ficient capacity in the condenser. In-
crease the size of your condenser and
the arc will be replaced by a snappy
spark.

Q. 2z—How can I connect a buzzer
to detect faults in telephones, detec-
tors, etc.?

A. 2.—Your question is not clear.
Perhaps you refer to the conventional
buzzer, and if such is the case you will
find your answer below.

Q. 3—Iow can I connect a buzzer
to show that the receiver is in working
order?

RECEIVING
SET

2364
MIE.

6. "JP'

A. 3.—You will find the connections

Whea writing, please mention "Modern Eloetrics,”
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Marconi Wireless Telegraph Company of America

We have the best equipped radio telegraph school in the
United States. New apparatus has recently been installed

at an expense of thousands of dollars. There are now .
vacancies for 30 pupils and applicants are preferred who

have some knowledge of the telegraph codes. A personal
interview with the instructor can be had between 9 and 10

a. m., Monday to Friday.

Write for a pamphlet of information.

INSTRUCTING ENGINEER SCHOOL OF INSTRUCTION, ™ S since

A Course of Lessons in

Drugless Healin

~ {Mechano-Therapy) g

o= E Not a cent to pay,
FRE " either now orlater—

no obligation; just your simple request

brings you this valuable course of 62 lessons

“RED DEVIL” of course means

The Standard of Excellence in Tool Quality 7

No. 1650

by return mail without cost.

S\ IF YOU WANT TO EARN

$2,500 TO $6,000 A YEAR—if you want an established

profession that is remarkably profitable—then send for
the free course and see what Drugless Healing has to Qur No. 1650 “RED DEVIL” Bonded
giﬁ'ur:%-ciglg;‘%l}egz rofn i ul graduates d rate the won- Plier stands at thg fhcad of ALL lll?li(cim. Ab-
i el solutely guaranteed for two years’ hard service.
REMEMBER—This Offer Is Limited! You want this tool. Get 1);: from your local
Write NOW for FREE Course of Lessons. Get 124a dealer. If he can’t supply send us $1.76 and
the facts. Send postal or letter RIGHT AWAY one only sample pair 8” will be seat you

AMERICAN COLLEGE OF MECHANO-THERAPY FEStpaIcy

Depe. 763 S W. Randolph . chiengo, 1| | SMITH & HEMENWAY CO., 215 Chambers St,N.Y.

Ends The Misery =

ing porous

H cells since

0f Wearing Worthless Trusses 58 "We
are the

How 60 Days Trial Is The Only Safe Way makers of

To Buy Anything for Rupture fhistamous

Here is something absolutely GUARANTEED to keep ((:;1 r: )i’ fl
rupture from coming out—something that does away 3 R 13_
with the misery-causing leg-straps and body springs. :::ccd e'r;;
Cell. We

make toor-

der any

kind of a

porous cell
or jar if it can be manufactured on a practical scale. If you
have occasion to use porous cells or earthenware jars for bat-
teries or other purposes, get in touch with us at once.

NEW ENGLAND POTTERY COMPANY, 149 Condor St., East Bosten, Mass.

LEARN TYPEWRITING AT HOME

Away With Leg-Strap
and Spring Trusses

S0 far as we know, our guaranteed
rupture holder i3 the only thing of

any kind for rupture that you can get Ewmploy Your Spare Time learning a
oa 60 ;hys d!rlal—tgﬂwonléngl‘:: A SwEd well paying profession. Earn your
l(l))no: (;ngooth:ll‘:ﬂl‘g) tes: It’s the ] 2 j tang? a-fd g;cnlne' p)‘:l“ autit m:d

g achine for onmonthly payments,
famous Cluthe Automatic Massaging - M Every typewriter guaranteed,

Truss—made on an absolutely new y L

principle—has 18 patented features. Self-adjusting. Does

away with the misery of wearing belts, leg-straps and springs.

Guaranteed to hold at all times—including when you are

working, taking a bath, etc. Has cured in case after case

that seemed hopeless, A T i

Write for Free Book o vic oth-bound, pages.

Explains the dangers of operation. dShtl)]ws ‘ii:l:t wthnt's :;733 88 safety raznr, Ralnr Stl’ﬂp, Rallll'

with elastic and spring trusses, and why g stores sl C h ey b h, Chi i
@ hone aving brush, ina shaving

no more be allowed to fit trusses than to perform operations, et . DR B e e e

es the humbugs—shows how old fashioned worthless s < . C p
gg(s):o are sold under false and misleading names. Tells ali Williams’ shaving soap and Antiseptic pencil.

Consolidated Typewriter Exchange, Inc.
(Rstablished 1881) 245 Broadway, New York

about the care and attention we give you. Endorsements Pocket tool set, grand for wireless and light wood
from over 5000 people, including physiclans. Write to-day operations, 42¢. Roadsman’s guide—100 money
—And out how you can prove every word we say by making secrets, 19c. Box 50 cigars 78c.

O I MO, CAVENDISH SMALL PROFIT CO., 501 W. 121st St., New York

Box 100—Cluthe Co., 125 E. 23rd St., New York City
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Trade Marks and Copyrights

Send your business direct to Washington.
Saves time and insures better service.

Personal Attention Guaranteed
30 Years Active Pradtice

SIGGERS & SIGGERS

Patent Lawyers

SUITE 2, N. U. BLDG., WASHINGTON, D. C.

PATENTS C:L PARKER

Patent Lawyer
8 McGill Bldg., Washington, D. C.

Patents, Trademarks, Copyrights, Patent Litigation

Handbook for Iuventors. “ Protesting, Exploiting and Selling
Inventions ® sen$ fres upon request.

PATENTS

THAT PROTECT AND PAY
BOOKS, ADVICE AND SEARCHES FREE

Send sketch or_model for search. Highest References
Best Results. Promptness Assured.

Watson E. Coleman
624 F Street. N. W.

Patent Lawyer
Washington, D. C.

PATENTS PROCURED AND SOLD; your
fdea will have a cash value when patented;
build a business on your idea or patent and
sell it outright; good inventions make for-
tunes; copyright, trademarks and designs
also; BOOIg FREE; send sketch to-day.

H. J. SANDERS
2 Crilly Building, Chicago

PATENTS SECURED

PROMPT SERVICE PERSONAL WORK

Send model or sketch for Free Search of
the Patent Office Records, Write Today.

HARRY PATTON
Suite 300, McGill Bldg., Washington, D. C.

ARTHUR PHELPS MARR

Electrical Engineer and Solicitor of Patents

AMERICAN AND FOREIGN PATENTS
TRADE MARKS AND COPYRIGHTS

P ATENT ?ENG WEALTH;

Expert Advice and Aussi stance FREE
Write for Booklets 108 FULTON ST.. NEW YORK CITY
proof, books, advice
free. Low rates, casy
A. Wedderburn, Pat. Atty., Dept. M., W ashington, D. C.
When writing, please mention “Modern Electrics.”

for a buzzer test in the accompanying
diagram. Ty
GROUND CONNECTIONS. DYNA-
MO AND TRANSFORMER
RATING

(2365) Wm. Matern, New York,
inquires:

Q. 1.—Would a piece of 1} inch
water pipe driven 12 feet into the
ground be suitable for a lightning
ground? If not, what would?

A. 1.—It would be suitable for a
ground provided that the surrounding
earth is moistened at all times. A
most suitable ground consists of a
number of stout, galvanized wires, or,
still better, copper wires, spreading
under the ground in all directions radi-
ally. In the instance of the iron pipe,
it would be preferable to surround it
with coke, which would enable the
making of a better contact with the soil
if constantly supplied with water.

Q. 2—What rating would a coil
with a core 11 by 7 by 1 inch, made of
strips of stove pipe iron, secondary
made of two 15 kw. coil secondaries,
and primary comprising three pounds
of No. 14 B. & S. wire in three layers,
have?

A. 2—With all the work properly
done, we believe that the rating would
be between one-eighth and one-quarter
kilowatt on Go-cycle current.

Q. 3—1I have a dynamo-motor, type
18, No. 3220, manufactured by the C
& C Electric Motor Co. of New York.
Its speed is rated at 2,200 R.P.M., and
its output at 9.5 amperes. What is the
voltage it will deliver?

A. 3.—The makers have no record as
to the voltage of this machine. It is
probably a battery motor designed to
run on about 12 to 15 volts. However,
it should not give this voltage as a
dynamo unless run considerably above
its normal speed.

AUTO TRUCK LIGHTING

(2366) D. B. Van Tassel, Ohio,
writes:

Q. 1.—We have an auto truck and
wish to connect a dynamo to the en-
gine flywheel to charge a storage bat-
tery, and we desire to have the bat-
tery furnish ignition to the engine as
well as operate two 20 c. p. headlights,
two 6 c. p. sidelights and one 4 c. p.
tail-light. Please advise what type of
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M l ATT Procures
PATENTS
1868 -1913

G.W. MIATT, Counselor atLaw

Solicitor of U. S. and Foreign Patents, etc.
Officas: Temple Court, 5 and 7 Beskman St., NEW VORK
*Phane, 5437 Cortlandt; Night, 3390 Morningside

PATENTS

TRADEMARKS AND COPYRIGHTS

Secured or Fee Returned

Send model or sketch and description of your
invention for free search of the U. S. Patent
Office Records.

OUR BOOKS mailed free to any
address. Send for these books; the
finest publications ever issued for
free distribation.

HOW TO OBTAIN A PATENT. Our illus-
trated 80 page Guide Book is an invaluable book
of reference for inventors and 100 mechanical
movements illustrated and described.
FORTUNES IN PATENTS. Tells how to in-
vent for profit and gives history of successful
inventions.

WHAT TO INVENT. Contains a valuable list
of New Ideas Wanted. Also information regard-
ing prizes offered for inventions, among which is a
Prize of One Milllon Dollars offered for
one invention and $10,000 for others.

PATENTS THAT PAY. Contains letters from
successful clients. List of Patent Buyers.
Also endorsements from prominent inventors,
manufacturers, semators, congressmen, governors,

etc,

We advertise our clients’ inventions free in a list
of Sunday newspapers with two million circulation
and tn the World's Progress. Sample copy free.

Electrical Cases n Specialty. We have
secured many important electrical patents.

Victor J. Evans & Co.
Yictor Bide., 724 9 St., . ¥, WASHINGTON, D.C.

THIS OXYJENATOR F R E E
BOOKLET

a Every sick man and woman in the
1and should resd this great booklet.
Costa nothing to get it. I8 points
the way te honest health, true
wealth, real happiness. The more
you havse suffered, the severer your
allment, the more you have ‘“doc-
tored’'—the mors you need to read
this wonderful story about Oxygenator, the most mar-
velous discovery of the ags. No matter what the age, it
ts to your advantage to read this booklet from oover to
cover—whether you have stomach or bowel troubls, rheu-
matism, lver, kidney or bladder diserder, catarrh, lung
or brounchial trouble, blood or nervous disease, allment
or weakness peculiar to men or women, scrofula, Bright's
disease, blood poison, appendicitis, or what. It shows
how thousands have been cured by this wonderful discor-
ery without medicine or knifs, and after all else failed

WESTERN OXYGENATOR COMPANY
BEATRICE, NEBR.

FAUCET WATER MOTOR

Complete  with emﬁg 52.50

- wheel, buff wheel,
to run uwlng and washing ma-
chine, polish, In some cities where

we have no agents, and where the
water pressure is good, a sample
motor will be given free; apply
at once if you want to make some
extra money, or if you can devote
your whole time, liberal salary and
commission will be paid,
ALCOHOL STOVES, LAMPS
AND FLAT IRONS
ENGINEERS WANTED to scnd for catalog of
indicators. Reducing Wheels Planimeters. Address

LIPPINCOTT M. S. CO.
62 Columbia s‘.'lew Tocuidly

Newark

0= PROTECT YOUR IDEA! =21

Patents That Pay

“MY TRADE-MARK"”
** Your business will have my personal attention.""—E. E.V.

“$561,.530,00 MADE BY MY CLIENTS”
‘“What and How to In-
BOOK vent—Proof of Fortunes
in Patents” Free, con-

taining: ‘‘Patents Wanted,” ‘‘How
to Advertise Your Patent,” etc

FREE: Instructive 112-page Guide
Book mailed upon request.

REFERENCES

Lincoln National BankK.........c.. Washington, D. C.
Little Giant Hay Press Co., Alma, Mich., and D-Pllas,
exas

Electro Importing Co.

Griffin Mfg. Co...
Warsaw Paper Box
Butler Engineering Co
Garl Electric Co....
Gray Lithograph Co,,

New York, N, Y,

Expert-Prompt Services. Highest References,

E. EE VROOMAN

Registered Patent Attorney, Patent litigation, Patent Lawyer
809 FSt., N.W.,, WASH., D.C.

My offices are located across the sirees from the U. S, Patent Office.

When writing, please mention ‘‘Modern Electrics.”
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This Lamp type of DETECTOR
is the most sensitive on the warket.
Mounted on handsome casc which con-
tains everything necessary for its sue
cessful operation. Resnlts are

GUARANTEED Price $15.00

Send Z¢. stamp for literatore, directions
and big bargain list.

J. F. ARNOLD
243 East 118th St,, N. Y. C.

A

DON’T EMPLOY MAKESHIFTS

We want every experimenter in Electricity
and Mechanics to send for our small parts
lists mumbers 1 and 2. We have parts for
transformers, coils, couplers, spark gaps, de-
tectors; also rough stock, books, and anything
experimental. We make anything for you at
reasonable prices. Send stamps for lists.

WOODSIDE ELECTRICAL SHOPS, Newark, N. J.

Licensed Agents for the Sale of

PERIKON CRYSTALS

(By the W. S. A. Co.)
For Amateur use only, $1.00 per set
LONG MSTANGE WIRELESS CO. SUPPLIES

« S. SAUNDERS & CO.
168 'mgfgmls § BU?IDI, BASS. 11 Bavoashlre Strest

CHEMIGALS "<a” EXPERIMENTER

We carry a ful] line of Experimsnters’ chamicals.
Let us know your requirements. A atamp brings our
catalog.

THE 8. & 8. CHEMICAL CO.
139 North Maia BL,
Phllltpeburg, N, 7.

SPECIAL FOR THIS MONTH

Sliders 30c., rods 26c. ft., wire for a tuning
coil 30c., card-board tubing 30c. ft. Interrupt-
ers for direct or alternating current, $5.00.
Coils wound for secondaries and primaries at
lowest prices. No catalogues issued yet.

G. S. CROWTHER
1414 Pembroke St., Victoria, B. é., Canada.

BOY ELECTRICS
Motors s g U

i || Battery and 110 Velts P

Dynamos & —
.5 Specialties

Ask for Catalog and Dealer in Your City

Knapp Electric & Novelty Co.
517 West 51st Street - New York

WE CARRY A STOCK OF
KNAPP GOODS

LEVY ELEGTRIC CO.
539 Market Street - Sam Francisco, Calif,

When writing, please mention ‘““Modern Electrics.”

dynamo, battery, lights and wire to
employ?

A L—You would require a 75-watt
0 a4 100-walt generator equipped with
a friction pulley to operate against the
face of the flywheel. These generators
are made by a number of concerns, and
we would refer you to our advertising
columns.  The generator should be
wound for either six or eight volts and
tungsten lamps should be employed.
Any reliable make of storage battery
with a capacity of 6o ampere-hours, 6
volts, may be employed. Heavy lamp
cord would be perhaps the most suit-
able at the price, but if you desire to
have a high-grade installation, you
might use armored lamp cord, obtain
able at any large electrical supply
house. We are appending herewith 2
diagram  showing  the necessary
switches.

TO IGNATION SYSTEM

%’i [ooo
]

§ SIDE A TAIL L AMPS

i

T HEAD LIGHTS

SPARK COIL CONDENSERS. PO-
LARITY OF SPARK COIL SEC-
ONDARY. WIRELESS TEL-
EPHONES

(2367) Carl Challman, New York,
asks:

Q. 1.—How many square inches of
tin foil necessary to construct a con-
denser for a one-inch coil ?

A. 1.—You fail to mention whether
for a primary or secondary condenser.
For a primary condenser there should
be 800 square inches of tin foil used
with paraffined paper, shunted across
the interrupter contacts. For the sec-
ondary a suitable condenser may be
made with five sheets of .05 inch glass
measuring 8 by 10 inches, coated with
tin foil on both sides measuring 6 by 8
inches.

Q. 2.—1I often read of the terminals
(secondary) of a spark coil described
as positive and negative. Kindly tell
me how to determine which is positive
and which is negative?

A. 2—The polarity of secondary ter-
minals may be readily determined. If
two iron wires about No. 24 B&S are

M-

;
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saee THIS BOOK IS FREE

IN HYPNO'"QM "‘ This illustration represents the cover page of Flint’s marvelous
)—;Cz'.; book on hypnotism. Flint has hypnotized more subjects and taught

more pupils personally than any other man in the world. He has
given public performances for the last 35 years. 10,000 of these
books will be given absolutely free to advertise Flint’s College of
Hypnotism. This book tells how to learn to cure diseases and bad
habits, to win and hold the love and affection of others, to succeed
in business and social affairs, to gain absolute mastery of yourself,
and thus improve your opportunities for success. The book is yours
for the asking while the present edition lasts. Write for it today.
Send no money; it is given absolutely free.

\HERBERT L. FLINT, Dept. 501-E - CLEVELAND, OHIO

AGENTS

ouT

AGENTS S JUST

D D ES AW TART W NTiO
SALESMAN ok " ot CENTORY B VENTION] GENERAL AGENTS
MANAGERS Get started in an honest, clean reliable, permanent money-making ROAD MEN
YOUNG OR OLD business. Sold on a money-back guarantee MAKE MONEY HERE
NEW BUSINESS The Blackstone Water Power Vacuum Massage Machine START NOW—TODAY
-~ N ¢ For the Home. No Cost to Operate. Lasts Life-Time

v No Oompetition, New Ficld, New Business. Price within
reach of all. That's why its easy to sell. Endorsed by Doe-
tors and Massures. Removes Rlackheads, Pimples, *rlnk-

les, rounds out ani' part of the face or body, brings back Natures beauty.

Almost instant relief can be given all kinds of pains such as Rheumatism,

eadache, Backache, Neuraliga, and many times 8 permanent cure, A
demonstration convinees the most skeptical person. Sales eastly made.
Read On! What Others Do, So Can You.

Parker writes, sold elght machines first day. Murgwarth, says, I am

making §19.00 per day. Bchermerhorn, efigzht dozen machines first month.

Shaffer writes, am selling four out of five demonstrations. Vaughn, orders

one dozen, four days later wires “‘ship slx dozen by first Express.” Lewis,

4 sells four first hour. Men, women, everybody makes money. No experience

necessary. Protected territory toactive workers. We own all patents. Big

book entitled, “The Power and Love of Beauty and Health” Free. Invest.

y igate now, today. A postal willdo. A big surprise awaits you. Addrens,

BLACKSTONE M'F°@ 00., 576 Meredlth Bldg., TOLEDO, OHIQ £

Let The Acres You Buy Be The Makings of a Real Farm
START RIGHT [ by et s ey 0 combine
It is the little Hidden advantages of a farm place that count in the long run, but it is just

these little points that many land buyers overlook. All they can see, or care to see, is the Big
Money Promise, the pretty landscape and the beautiful Sunshine.

DEAL WITH A PRACTICAL FARMER
As a practical farmer I look into these small details closely and handle nothing that is mot superior in

alltrcspects. So, in a sense, with my initial care in selection, I ensure the success of all my
customers.

Now I offer you my latest and best proposition—THE LAMPTON LANDS OF MISSISSIPPI—the
biggest bargain of my 14 years’ successful career. . .

This land has all the natural advantages peculiar to the Gulf Coast section, 12 growing months, a
splendid climate, perfect health conditions, abundant sunshine, plenty of rain, beautiful surroundings,
etc,, and in addition, many features that you will find it hard to duplicate, search as you may.

MY BIGGEST BARGAIN
For instance, you secure a clear transfer from the real owners, of carefully surveyed land,
meaning no title or boundary trouble later on; location on a high tableland traversed by clear
streams, which ensures good drainage without ditching, freedom from “sour” land, and absolute
immunity from mosquitoes and malaria; a near-by market that buys for cash; easy distance to
Mobile, and live towns round about; fine roads; and a soil that can be worked after any rain.
This means no loss of time when cultivation should be done—a big advantage. On the other
hand this same soil is highly resistant to drought, which indicates the subsoil is practically im-
ervious—a vital point—and the top soil a rich dark loam with humus, the essence of fertility.
glere, too, you can raise cattle and hogs at a ridiculously low cost and thus materially increase
your income, comfort and permanent welfare. Finally, your efforts to succeed will be power-
fully reinforced by one of the wealthiest firms in the south, who intend to force the prosperity

of this section.
WONDER AT THESE TERMS AND PRICES
Manage them properly, and on 10 acres of Lampton Lands you CAN make $5,000 a year. You can
raise here almost everything—corn, cane, cotton, forage, fine vegetables, figs, paper-shell pecans,
walnuts, grapes and oranges. And yet I sell them—while they last—at $10 to $35 an acre-—on terms
that appeal to earncst men. I offer you a straight, business-like arrangement that will cause you no

inconvenience or hardship.

SEND FOR BOOK OF FACTS
But write for my new free hook and get the facts in detail. Read it for important information before
you buy land anywhere. Send for your copy today. Don% wait—for this Lampton Tract is
settling up fast. 8

SAMUEL 8. THORPE, Sales Mgr.,, LAMPTON REALTY CO.

DEPT. 31,1627 FIRST NATIONAL BANK BLDG., CHICAGO ILL.

When writing, please mention “Modern Electrice.”
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connected to the secondary terminalg

DoYou Exercise o GetWell ;. e 11 that
OP KeepWell? ViNor 555, G000 in'are poasa by @ small e
s,

The Whys of Xercise”  wmy sYSTEm of Exer. it will be noticed that after a few sec-
explains fully the true %SER*(',%PSSTRB’:‘%WTEQE onds one of the wires will become
value of proper exercising STRONG, STRONGER. heated and finally fuse. This is the
e Say 5 i, ate positive pole of the secondary winding.

Q. 3.—Are there any wireless tele-

g hood, which meanl.)s a ;in% well-
eveloped physique—a broa chest, a . %

phone stations in or around New York
City?

strong neck, powerful shoulders, firm

body musecles, limbs of steel—increased

endurance and unfaitering nerve, de-

pends on a normal and harmonious A. 3.—To our knowledge there are
no wireless telephone stations in regu-

lar service, but we understand that

there are a number of amateurs and

working of your vital organs. A
experimenters working upon sets,

healthy vigorous body is the only lodg-
ing house for a keen, active brain.
which are heard from time to time.

With health comes Sureness. With .
sureness comes success. Learn to ex-
ercige In the right way. if you hope to
achieve matchless internal and ex-
ternal development. My booklet, “The
‘Whys' of Exereisc”, based on sane,
sound, scientific brineiples, will tell
you how. Write for ft TonAY—Now.,
It is yours for the asking. Enclose
four cents to cover postage.

PROF. H. w. TITUS
363 Titus Building, 156 East 23rd Street, New York City

RADIOPHONE. PLATINUM
LEADS IN ELECTRIC LAMPS.
STATIC MACHINE DISCS

(2368) Ralph Batcher, Towa, states :
r.—In the book, Fireside Univer-
sity, there is a description of Bell’s ra-
diophone using a selenium cell. It
states in the description that lamp
black may be used and the results will
be equal to those obtained when using
selenium. Therefore, can lamp black
be employed in other places where
Y AL e . selenium is now used?
T A. 1.—Probably the book mentioned
PINE TAR SHAMPOO does not explain sufficiently the use of
There is nothing like it for creating plenty lamp black in connection with the ra-
of fti:l?xes,t, n(‘i:alllné?txhé,r : an\gllgx;;o?il,e‘;;;{i;éo? diophone. Following the experiments
it el o WL ] of Bell with his inetrgmenss cument
well-groomed appearance, also that fine silky Ing selenium it was found that the
s oo ther e M e | teston, of oS, found. possible
shampoos in a 50c bottle, money refunded jf without the use of selenium or bat-
not perfectly satisfactory. ¥ ]
Sent postpaid to any address in the world teries, and that non-luminous heat
rays were capable of producing sound.,
A thin plate of any material serves as
a receiver in the radiophone, the sounds
produced by this plate being transmit-

on receipt of price.

The Karotone Manufacturing Co.
59 VESEY ST. NEW YORK CITY

— ° ted by means of a tube to the ear. Very
7 H good results are obtained by using
) plates the surfaces of which are cov-
/ Invisible Ear o
d/ PELLIC LETS

WILL MAKE YOU HEAR
Because they are real membranes formed exactly like your own Ear
Drums, hygienically prepared by patented processes in oar own lab-
oratory. PELLICLETS stop ail head noises—are oasy to insert—
light as a feather—cause no Aiscomfort—may be worn day or night

—and have sntilﬁedshnulnr};ﬂ’;. N oTI ’ GRAPHITE SILVERED
' n warrants
30 DAYS' (Lo eon TS e day free (rinl, . Weler LINE

FREE TRIAL for partienlars and hooklet of testimominle,

THE PELLICLET CO. Room 620, 15 W. 38th St., N, ¥

Reaferences, Sherman National Bank, Newe York

in 311 Jokes and Riddies, 73
To Ente rta'n Toasts, 91 Parlor Amusements, 2368
21 Puzzles, 15 Tricks with Cards, 7 Comic Recita. M.E
tions, 3 Monologues, 12 Funny Readings, 8 Fortune 2
Secrets, 52 Money Making Secrats. All 10¢ postpaid.

J. C. DORN, 709 So. Dearborn St., Dept. 37, Chicago, 1. ered with Indian ink, platinum black
When writing, please mention “Modern Electrica” OF S00t. These plates, which absorb,
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= ALMOST FREE!

Practical Books With The Magazine That THE BOOKS

Makes Facts More Fascinating Than Fiction | &=
Masonry Construction

We offer your choice of these practical books. Each one of Reinforeed Conerete

them was written by an acknowledged authority in his special line. SleaniPagise
No technical education is necessary for their complete understanding. AR

They are just the thing for the beginner, the practical man, or | $opiracts and Speciteations
for that studious boy who is continually asking questions. They Strength of Materialy
are not only for the worker or student in each special field, but e e

for the intelligent reader who wants to know in a general way, Power Statlony
A . . a . Pattern Making
how things are done in the trades and professions, or in business. Plune Surveying

Steel Construction
. Building Superintend
Just Read These Titles F~ ekl Brawine
ael 5ne (‘l? or
We want new readers to TECHNICAL WORLD MAGAZINE— }'x}‘;}:&f""‘

the most fascilnatingly intcircstigg. illustrated mgntt}};lytv TbliSheda \f\'e L
want practical men to realize the immense goo at they can do for
themselves by sceing TECHNICAL WORLD every month, and on "Bl:SnlNkF;SS. EQDKS
that account we make the following Rusiness Mhneramagt: Part T

Manug & Part 1L
Corporation Accountsand the

'EXTRAORDINARY OFFER .;.p.fl“::;?:{ oendacuint
Technical World Magazine| _ 2" © B

Practieal Bookkeeping
For One Full Year (12 Wonderful Numbers) $ 6 5 .
® New, up-to-date material, pre-
L1

And Any Book Listed Opposite i e T e e

booksis 6}4-in, x9% -in. ; print-
(Sent Prepaid) ed on a fine grade of super-

s lendered book paper, pro-

After one book and the magazine have been ordered at $1.65, additional books =2 ¢ 0
may be added to your order at only 75 cents each, just half price. Thisisasplendid ::scsly;rl‘ldusf}::wd‘wnh ﬁn; drabv;'-
opportunity to get a full set of practical books. Read thetitles over agaln and see anif:l artistically bg::ii' inul::nd’:
how many there are t}fat you ought to have. some red cloth. They are $1.50
books judged from every stand-
ard of value in the publishing

Now Read Why You Should Be a Subscriber | business. " They seil seguiariy

5 b for $£1.50 in first class book
to Technical World Magazine o me of the

stores. Some of them sell for

TECHNICAL WORLD MAGAZINE b that real achie: real events,
when properly presented, are far more interesting than mere fiction ; that the most thrillin:
story in the world is the story of man's fightto and ov and ben:
to his service the tremendous forces of nature. Its heroes are men of action, the ones
who, the Woeld over, are really doing things, really encountering dangers, really coming
out triumphant at the end of the story with a new achievement to be written large in the
annals of our progress. These are the stories that are more fascinating than fiction ; the
stories that you want to read—that everyone {n your family wants to read ; the things that
you must know about in order to keep up-to-date ; the things that you can oaly read about [?
eatertainingly in the pages ot TECHNICAL WORLD MAGAZINE, 8

TECHNICAL WORLD MAGAZINE is not ‘‘technical,’’ just wonderfully, inform.
ing and fascinatingly interesting. You don’t neced a college education to iike TECH-
NICAL WORLD MAGAZINE; just brains.

Order at Once

Of course you know that this offer is going to produce a perfect avalanche of orders,
Of some of the books listed above, we have only a few hundred copies. It will be best
in ordering, to name one or two additional books as alternatives, in case our stock of the
one you particularly want is exhausted. But better still, to {nsure getting what you want,

sitright down this minute, cut out the coupon, and mail to us, with currency, stamps, TECH.
silver or money order. WORLD

A . Money Back MAGAZINE
Technical World Magazine Coupon 5760 Drexel Ave.

Chicago, Ill.
Enclosed herewithis §....40
for which send me TECHNI.
CAL WORLD MAGAZINE for
one year and the following handbooks,
prepaid:

5760 Drexel Avenue, Chicago, Ill,, U. S. A. N

@essessscacassncsecasanctscssisatsansitentaney

R T T L LR T T TR T PP PP PP PR P PP PPN

Five daysafter recelving books and first copy of the magazine,
if T am notsatisfied, I may return the books, and you are to return

MRYLIROTCY Mod. Elec. 4-13

NAME ccessseescccssocossncnscsssassens

tesntessensesecrsssscscsrane

ADDRBSS saavessscensassocsccsrnsossossascovssscssnse

When writing, please mention “Modern Electrics.”
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COPY THIS .nd 1ot hat do with 1. he light, are the
SKETCHIL Gandth ' a'has DUt do not reflect the light, a

Der week, as fllustrator or cartoonist, My most effective. It will thus be seen
A T e s BN odividunl that selenium and electricity no longer
B o e S, 1% non- R \W\) are necessary for the radiophone made

G i this manner. However, the great
sensitiveness of surfaces coated with
ties for YOU. &« soot caused early experimenters to
THE LANDON SCHOOL gt ,'thustratine form the idea of substituting soot for
1491 SCHOFIELD BUILDING, CLEVELARD, 0. A : selenium in a selenium cell. For this

CORNET FREE! ¥ guarantee toteachyou  PUrpose silver is precipitated upon a
®to play by mail and will S T . .

give you a Beautiful Cornet or any Band Insteu.  £135S plate and portions of this coating

ment absolutely FREE. You pay weeklyasilessons are removed so that the places f{ree

are taken. Iust: entissent with first : . . 3
lesson. Graduates I every state  Hws.  from silver form a zigzag-shaped line.

teach you. Send me your sketch ef Gov-
emor Wilson with 6c in stamps and I

<\
will send you a test lesson plate, also &j
.collection of drawings showing possibili-

dreds of enthusiastic testimonials. ek g ey < s1lver -4
Write today for our bookletand won- 1 1S line, which divides the silver coat
derful tuition offer. g mmto two portions which are con-

INTERNATIONAL CORNET S8CHOOL, 963 Musle Hnll, Boaton, Maas.
"™ nected to a battery and telephone re-

e —— ceiver, is filled with soot. When the
F..::,,:_,’fﬁ,;d,‘;‘c';u,ﬁ’;jf;by",;g;; intermitted rays of light strike upon
Yho desirethe beqtin Office, Bank, the face of such a cell, loud sounds are

School and Home. Made f Bras 5 .
and nickel-plated Stee], three sizes; putup | produced in the telephone. It is safe

i G N ;
j “’y’;f,’;‘s,;};,l,f’;‘ff{,_“ﬂg?ﬁ‘) 9sach-Bto assume that with more elaborate ar-

nd 10¢forbox of 50 assorted. Booklet free. i -
YEARLY SALE Now 100 MitLion. < ] rangements the soot cell might be em

THE 0. K. MFG. CO., Syracuse, N. Y. ployed in connection with relays for
other purposes where selenium is em-
LONG DISTANCE ployed. A
Is easy with our earefully selected minerals, Q 2_—111 the same bOOk 1S a de-
: “;Ié ts(‘:::::;:;‘]’l ,ALI;’OT‘,“";EP - scription of how incandescent lamps
Minera e . 1 piece raite, zincite < 5.
100% pure, 750; polished SILICON, 25¢; GALENA, 15c; | are made. Are platinum wire leads
List of minerals sent for stamp. from the filament to the socket still
THE WIRELESS MINERAL CO. » . ; :
34 So. High St., Athens, Onio | Used? If not, how is the difficulty
overcome?

A. 2.—Platinnum wire leads are still

l NEED Gﬂnn MEN';‘;‘,’{?:’E employed, but only at the point where

medlearn | the leads pass through the glass sup-

—join me in my high-class business—Established 13 ort at the bottom of the bulb, the rest
p

years—Authorized capital $1,000,000—no experience .

needed—desk and complete business outfit free— of the leads bemg C.Opper'_ The reason

write to-day—W. M. OSTRANDER, Dept. J, for the use of platinum is in the fact
12 West 31st Street, New York City |  that this metal expands and contracts

in the same proportion as glass, with

% ARMY AUCTION BARGAINS the result that a tight-fitting contact is
B ... Dy Pl e Uniforas..... $L.80 wp always maintained between both. If
e, Foe_ BRI copper or othqr metal were used, t‘he
4 4 TShot Carbines 3.95 ¢¢
' Co}lsCll.is.Re\'olven....ﬁ 7.59!1]1.:‘!"(’7‘;!;:;:,]0::“}1 g]ass ‘VOUId elther craCk or the WALHE
PR B Losiin . A - eges 40 ack would become loose through the un-
SR t,.T.l'.‘n':C':,1”12,?,‘:?:&“."’“}{,&,}1,”,1‘,';:‘,::';;; % W T equal expansion of the gl?.ss and mpta].
PRANCRBANNERMAN, 061 Broadway. New York City Q. 3—Can fibre sheeting 1/16 inch
thick be used for a static machine?
’ Boy Electrician Tl %o “uitite A. 3—We would hardly recommend
i Tel, h tus, 1 -
Bt aitoT i, Telagoaph gppersion fibre for this purpose. Either use glass

i¢ Engi Ete. By Electrical Expertsso 5 A
e i ks Ot Al DOC Bampata: plates, hard rubber or special compo

ALPHA SPECIALTY CO., Dept. 23, ¥ Chicav sition discs sold by experimental sup

ply houses. Flat talking machine discs
Make $20 a Day are said to give fairly satisfactory re-
with our wonderful Champion

Picture Machine, Takes, developr Su}ts'
finishes photo in half minute: 506
No dark room. Ezperi-

unnecessary.  Photo  Post SPARK COIL OUTPUT

gards land Buttons }:1!] th; :’algel
ou coin 7 . in- —
sestments hig profits. Be youronn bom. (23609) William C. Duckham, New
Write for Free Book. Testimonials, ete.
AMERICAN MINUYE PHOTO CO. ]ersey, asks:

1.—What is the output in kw. of

12214 Ocden Ave., Dept E272 Thicago, 111,
When writing, please mention ‘Modern Electrics.” 2 1% inch coil when operated in con-
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Books That Really Teach

the things you want to krow, and In
a silmple, practical way that you can
understand.

Our fllustrated catalogue will be
sent free upon request, tells all about
the Practical Mechanieal Books for
Homo Study that we publish.

Write today for this up-to-date and
complete illustrated Catalogue and
popular price list. 1T 1S FREE.

ELECTRICITY MADE SIMPLE.
By Clark Caryl Haskins. 233
Pages, 108 Illustrations, 1%,
Cloth Binding. Price........ $1.00

Just the book fur beginners and
electrical workers whose opportunities for galning informa-
tion on the branches of electricity have been limited

ELEMENTARY ELECTRICITY UP TO DATE By
Sldney Aylmer Small, M. E. 12mo,
Cloth, 500 Pages, 20¢¢ Illlmnmm I’me cooweo$1,28

THE HANDY VEST POCKET ELECTRICAL OIC-
TIONARY. By Wm. L. Weber, M. E. Cloth,
Red™ SEdgasiy SIndexadin Sy . oSt . $0.25

Full Leather, Gold Idges, Indexed .50

For sale at all Book Stores or sent Postays pald on
receipt of price by

Frederick J. Drake & Co.

Publishers of Self-Educational Books,

Dept. 22, 1325 Michigan Ave.
CHICAGO, U. S. A.

FREE BUUK llN MOTORING

we can start
YOU in the
automobile
business as
REPAIRMAN, CHAUFFEUR SALESMAN oOr
as an AUTOMOBILE MECHANICIAN—with-
out capital.

If we prove to you that we have started hundreds
of others—who had no previous experience and who
knew no more about an suto than you do right now-—
will you enroll? Of course you would. Now the next
thing for you to do is to write me just as quick as
possible and let me prove it.

Dyke’s System of Teaching by Mail With Working

Models

is something new. We uss real models—not just one
but five. We are the originators of the system of
teaching by mail with models. We also use charts—
175 of them and a 18-page manikin. Our 40 Instruc-
tions and Repairman’s Instructions are simplicity it-
self—simple as A B C,

We can so thoroughly train you that you can open
a repair shop or drive s car and make many times
more than you are making now. Don’t forget, we
help you get your start with our Employment Plan,

if you want it

WRITE US TODAY FOR THIS 32
PAGE ILLUSTRATED FREE BOOK-
LET—it Is instructive in itself.

BYKE'S CORRESPONDENCE SCHOOL
of MOTORING

Box 19, Roe Bldg., St. Loals, Mo,

Note: The cost of this cesurse is but $13
right now. The instructions on Ignition
and Magneto subject uun is worth ten
timea this amount.

ABookThat EveryMarried Couple
Should Own

“The Science of a New Life”
By JOHN COWAN, M.D.

Contains information that is worth
hundreds of dollars to any married
couple or those contemplating mar-
riage. End d and r
by the leading medical and religlous
critics throughout the United Statea
Unfolds the secrets of a bappy mar-
ried life, which are in many cases
learned too late. No other book liks
it to be had anywhers at any price.

Note a few of the chapters.

; PART I Marriage and Its Advant-
ages. Age at Which to Marry, The Law of Choice. Love
Analyzed. Qualities the Mian Should Avoid in Choosing.
Qualities the Woman Should Avoid in Choosing. The Anat-
omy and Phyatology of Generation in Woman. The Anatomy
and Physiology of Generation in Man. Amativeness: Its Use
and Abuse. The Law of Continence. Children: Their Desira-
bility. The Law of Genius.

PART II. The Conception of & New Life. The Physiology
of Inter-Uterine Growth. Period of Gestative Influence. Preg-
nancy: Its Signs and Duration. Disorders of Pregancy.
Confinement. Management of Mother and Child after Deliv-
ery. Perlod of Nursing Influence. Diseases Peculiar to
Women. Diseases Pecultar to Men. Sterility and Impotence,
SUBJECTS ON WHICH MORE MIGHT BE SAID. A Happy
Married Life. How Secured.

This book i{s 8% x 6 inches in size. 1% inches thick, and
contains 400 pages with 100 {llustrations. Price $3.00 post-
paid. Eight-page descriptive circular giving full and ocomplste
table of contents sent free to any sddress. Agents Wanted.

4 The regular price of *‘Sclenc
Special Offer 7 X'LiF L o 1
order to hurriedly introduce this work among the readers of
Modern FElectrics, we will for a limited time, send one
copy only to any address, postpage prepald, upon receipt of
$2.00. Furthermore, we will agree to refund your money if,
within ten days of the receipt of the book, you find it is not
worth many times what you paid for it.

Take advantage of this offer to-day, this minuts, and you
will never regret doing so.

J. S. OGILVIE PUBLISHING COMPANY
122 Rose Street, Noew York City

Electrical Engineering

T. C. Martin, of N.E.L.A.; J. A. Switzer,
Cons, Engr., University of enn.; Albert
Scheible, Research Engr.; W, T. Ryan, Cons.
Engr.; A. M. Schoen, A ILE.E.; H. H. Norris,
ALEE.; L. S. Randolph,A.LE.E. J. W. Frazer,
AI.E.E., are only a few of over fifty equally
prominent who make up the contributing edi-
torial staff of SOUTHERN ELECTRICIAN,
with over 600 reading pages a year.

Only $100 buys
ER N

SOUTH
WHAT lec ELECTRICIAN

for two years, and

copy ‘Electrical

A WEEK Engineers’ Hand-
book, 414 p., 238

W“l DO| illus.; one of the
: most valuable hand

books ever pub-
lished at any price.

Or $1.50 buys SOUTHERN ELECTRICIAN
2 yrs. and ‘“‘Questions and Answers on the
National Electrical Code,” 232 p., 4x63%
inches. This book is just out. It is by an
authority. It tells exactly and plainly what
the code requires for every job.

$2.00 buys both books and SOUTHERN
ELECTRICIAN for two years; the best bar-
gain ever bought, but MONEY BACK IF
YOU ASK IT.

This offer will not be accepted
through news companies or agents.
Old subscribers may take advantage
of it by extending their subscrip-
tions two years.

SOUTHERN ElEcTRICIAN' Grant Building

Atlanta, Ga.

When writing, please mention ‘“Modern Electrics.”
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No Money Now

ONLY $4.00 A MONTH
SENSATIONAL PRICE

This is the offer that has startled the type-
writer world! .
Typewriter salesmen and agents simply can-
not comprehend how we do it. We actually
sell to the user at a price very much less than
the dealer paid at wholesale. Our monthly
Kayments are exactly the same as rent.

fore than 10,000 orders have been filled!
We have no salesmen, no agents, mo dealers.
The quality of the typewriter, the extreme low
price, the small payments, the broad guar-
antee-—these are our only arguments. The
typewriter we supply on this remarkable offer
is not some unknown, untried make, but the
world-wide Famous Model No. 8 Qliver. The
typewriter that everyone knows. It is a Viss-
ble Writer, just as perfect, just as fully
equipped as though you paid the full cash
rice.

ou get every perfection and every device
that goes out with this Model. You get all of
the extras; metal cover, base board, tools, in-
struction book, and the broadest guarantee ever
iven on a typewriter.

he Oliver is the machine with the type bars
that strike downward; that has made the
"wrlite-in-sight" principle mechanically prae.
tical.
It is so simple that children learn to operate
it in ten minutes; yet it is faster than the
fastest expert. It possesses phenomenal
strength, and will last a life time.
No Money Until You See It, until you actually
try it in your own home or office. Then—
you make your decision. There is no salesman
to influence or hurry you. If you keep it you
pay only $4 down. "It will pay for itself
thereafter. There is no interest, no chattel
mortgage, no collectors, no publicity, no delay.
This is positively the best typewriter offer ever
made; tge best selling plan ever devised.

f you own a typewriter now we will take it
in trade and make you a liberal allowance for
it. If you are renting a typewriter you will
want to send it back when you see this one.
Send your name and address today. We will
send you a catalogue of the machine. It
won't cost you anything. You will be under
no obligation—and—we promise not to send o
salesman.

TYPEWRITERS DISTRIBUTING SYNIDICATE

166C-7 North Michigan Boulevard, CHICAGO

)
)

When writing, please mention

“Modern Electrics.”

nection with an electrolytic inter
rupter?

A. 1.—There is no available data re
garding the output spark coils, but
manufacturers inform us that the pri-
mary winding of such a coil takes from
4 to 5 amperes when operating on 110
volts with a choke coil in series with

the interrupter.

SENSITIVENESS OF RECEIVERS.
HOOK-UP

(2370) Clarence L. Brown, Indiana,

" states:

Q. 1.—I have a friend who has a 500
ohm Manhattan receiver and head
band. I have a pair of 3,000 ohm
‘phones.  Why is it that he can
get a station about six miles away as
loud and as plain as I can, both hooked
in on the same set?

A. 1.—The reason for the results
which you mention is due to the fact
that low resistance receivers work
equally well, if not better, than high
resistance receivers for short distances.
For local stations they will enable the
stations to be heard much louder than
with the high resistance ’phones, but
the latter prove their efficiency only
on faint signals, which will not be audi-
ble in the lower resistance type.

Q. 2.—Please give hook-up for the
following: Loose-coupler with one
slide on primary and eight points on
secondary detector, two fixed conden-
sers, one variable condenser, 3,000 ohm
head set and buzzer test.

A. 2—Herewith is your diagram.

i _JLD
. -jj_c

ME.
- allt—d‘] :

Q. 3.—With the above set properly
connected and with an aerial 72 feet
high and 35 feet at the other, consist-
ing of five No. 14 aluminum wires, 65
feet long, how far should I be able to
receive?

A. 3.—If you will refer to the back
numbers of Modern Electrics you will
learn that we have always discouraged
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Health and Deep
Breathing

By D. O. Harrell, M. D.

DID you ever stop to think that the

one most important thing in the
world to you, and to every other human
being—is air?  You could live without
food or water or clothing for some time;
you could not exist five minutes without
air.

Although everyone knows that one
must have atr to live, few people under-
stand the vital connection between their
general health and the quantity and qual-
ity of the air they breathe. Physicians
find that not one person in twenty (pos-
sibly not one in a hundred), habitually
breathes deeply. We are able to trace
directly to that fact a large proportion
of the cases of anamia, nervous break-
down and general ill health which come
to us for treatment.

A little knowledge of the functions of
the lungs and the part they play in main-
taining health and vigor in the human
body will show the great advantages
gained by using one’s breathing power
to its fullest capacity. Every time your
heart beats, a current of bright, red,
purified blood is sent coursing through
your arteries to every part of your body,
renewing the wornout tissues with life-
giving oxygen and gathering up the
waste in the system. Then back through
the veins to the heart again where it is
pumped into the lungs, which rid it of its
poisonous matter and give it a fresh
supply of oxygen. In the course of forty
or fifty heart beats, every drop of blood
in your body passes in this way through
your heart and lungs.

If your supply of air is shut off, the
heart goes on pumping just the same,
and the blood, laden with impurities, is
forced through the arteries and veins
again and again, becoming fouler with
every circuit. In two or three minutes
the brain is clogged—you become un-

conscious—in a few minutes more the
heart itself is unable to go on, and death
results. That is what happens when the
supply of air is entirely cut off, as in
the case of strangling or drowning. The
same thing, to a lesser degree, happens
when one habitually breathes in a shal-
low manner, using only a small portion
of the available lung surface.

In order to secure and maintain vig-
orous health of mind and body, the first
thing necessary is to make sure that the
lungs have an abundant supply of oxy-
gen to thoroughly perform their func-
tion of eliminating the poisonous mat-
ter which is constantly being deposited
in the system through the waste of mus-
cular and nervous tissue. The only sure
way to do this is to train oneself to
breathe deeply.

Many men and women, who have
never known from childhood what it is
to feel fresh and vigorous as they start
for their day’s work, who are tired out
at noon and completely “done up” before
they get home at night, would feel them-
selves different persons after a few
weeks of systematic deep breathing.

There are a number of publications on
this subject which give valuable infor-
mation to anyone wishing to learn how
to breathe deeply. One of the best I
have seen is a neat little booklet, pub-
lished by Paul von Boeckmann, R. S,
of 1750 Terminal Building, 103 Park
Avenue, New York City, which may be
obtained of the author for ten cents in
coin or stamps. It is illustrated with
diagrams and written in a pleasing, non-
technical style, easily understood by one
not a member of the medical profession.
Dr. von Boeckmann explairs in it sev-
eral simple breathing exercises worth
many dollars to anyone suffering from
the ills caused by insufficient shallow

breathing.—.1dvertisement.
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the asking of questions relating to
range of wireless stations. At the best
such estimates can only be guesses, for
the reason that so many factors enter
into the actual distance that can be
covered.

FERRON DETECTOR. CLIMAX
WIRE. WIRELESS BOOKS
(2371) Joseph Mason, Ohio, asks:

Q. 1.—\What kind of a contact do
you use on a ferron detector?

A. 1.—Many experimenters prefer
an iron point to any other in connec-
tion with a ferron detector. However,
a brass point will give satisfactory re-
sults and is most commonly employed.

Q. 2—Would you kindly inform me
as to where I could purchase Climax
wire?

A. 2.—Climax wire is a trade name
for a grade of resistance wire which
can be purchased in almost any well-
stocked electrical supply house, or
from the Driver-Harris Wire Co., Har-
rison, N. J.

Q. 3—What are a few books on
wireless and electrical subjects that
fully explain the questions listed as
asked commercial and amateur opera-
tors in the February, 1913, issue?

A. 3.—We would recommend you to
the publications that have been adver-
tised from time to time by our Book
Department. A good book on wireless
telegraphy and another on the prin-
ciples of electricily would be all that
vou should require.

ARC BURNING IN ALCOHOL
FLAME

(2372) Chas. M. Gardner, Califor
nia, writes:

Q. 1.—Dlease explain just how the
arc of a wireless telephone is burned in
the flame of an alcohol lamp and are
the small spirit lamps sold by various
firms in connection with pyrography
outfits suitable?

A. 1.—The flame of the alcohol lamp
is placed underneath the arc in order
to supply it with a constant supply of
hydrogen gas, which has been found to
increase the efficiency of the arc for
producing high frequency current. In
some instances the arc is enclosed
within a metal chamber containing
vent holes, and in which the alcohol

B L EFCHITR @SS

lamp flame supplies the hydrogen gas.
This spirit lamp, or any other similar
type, is satisfactory for this purpose for
a small arc.

Q. 2—Will an ordinary transmitter
carry 10 to 15 volts without baking?

A. 2.—If it is of a practical design,
such as those employed for regular
commercial work, it will probably han-
dle the potential mentioned without
baking. In most of the city systems in
this country the potential is 24 volts.

WIRELESS CONTROL SYSTEMS

(2372) Ralph S. Hull, Pennsyi-
vania, requests:

Q. 1.—Will you kindly tell me how
a locomotive or a steamboat may be
controlled by wireless?

A. 1.—There have been a number
of systems invented for wireless con-
trol. Most of these operate with a
coherer receiver and a special control
relay carrying a large number of con-
tacts for closing different circuits npon
the receiving of certain combinations
of dots and dashes. A very interest-
ing system of wireless control is pub-
lished in the November, 1911, issue of
Modern Electrics on page 490.

THE EXPERIMENTAL CLUB OF
CINCINNATI

The Experimental Club of Cincin-
nati held the largest meeting since its
organization, a year ago. They dis-
cussed the new wireless law. It was
suggested that other clubs in Ohio, In-
diana and Kentucky work in co-opera-
tion and form a relay club. Amateurs
in the States named-who do not belong
to a club are requested to write to the
secretary, William G. Finch, for partic-
ulars. This club will publish a direc-
tory, giving the name, power, call let-
ters and location of the members and
different wireless clubs who will work
in co-operation with each other. This
will be published one month after this
notice appears in Modern Electrics. The
officers are: C. Fender, president; W.
Moore, vice-president; W. G. Finch,
secretary and treasurer. All corre-
spondence should be addressed to the
secretary, 1214 Jackson street, Cincin-
nati, Ohig.

<.
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Apparatus Exchange
Department

This department is for the free use of our subscrib-
ers and readers, to enable them to exchange technical
articles for which they have no further use for other
articles or apparatus which they need.

Advertisements under this heading containing more
than fifty words cannot be accepted; the right is also
reserved to rewrite or reject any advertisement which
will not be for the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only free of charge.

Advertisements of articles intended for sale cannot
be accepted as a regular classified department is con-
ducted for advertising of this character at a cost of
5¢ per word.

Advertisements should be addressed to *‘Apparatus
Exchange Department,” care Modern Electrics, 231
Fulton St.,, New York,

WILL EXCHANGE A 4-MAGNET, 110-VOLT
telephone magneto, good condition, cost §6 mnew,
for a static machine, 1-inch coil or other wireless
apparatus of equal value. Russ Simonton, 1709 F
St., Bellingham, Wash.

WILL EXCHANGE %-INCH SPARK COIL FOR
Young American revolver. Write R. A. Mitchell, 11
Percy St., Ottawa, Canada.

1 WILL EXCHANGE ¢ EDISON PRIMARY
batteries, 1 omnigraph No. 1 with records, 1 loose
coupler, single slide on primary, 6-point switch on
sec., 175 ohm receiver and head band, 110-volt fan
motor. Would like 6-volt, 60-a.h. storage battery,
silicon detector, double slide tuner. Write or call,.
E. Littlefield, East 24th St., Sheepshead Bay, N. Y

WILL EXCHANGE, A NEW POCKET VOLT-
ammeter, 12-v., 80-a.; a 3-slide tuner, 12-in. long; a
$2.50 slide-plate, variable condenser, and a hydro-

meter on . base, for a $3 Murdock rotary rec.
condenser. Charles Krebs, 446 West 28th Place, Chi-
cago, IlL

FOR EXCHANGE — ABOUT 45 COPIES OF
American Boys’ Magazine; a few of them have the
covers torn off; for something in the wircless line;
magazines cost $4.60. Glen Decker, 230 Pigeon St.,
Ligonier, Ind.

FOR EXCHANGE—ONE ALMOST NEW “FOTO-
Scope”; price, $6; for a l-in. spark coil or rotary
variable condenser. Frederick S, Kriger, 32 E. Third
St., Corning, N. Y.

WANTED—A NO. 2 OR NO. 2. JUNIOR, OM-
nigraph, in exchange for any of the following wireless
apparatus: Y-kw. closed core transformer (home-
made), loose coupler, 1-in. spark coil, ¥2-kw. tran’-voil
with interrupter, 1000 ohm single head set, Murdock.
B. B. Bignall, 305 Lincoln Ave., Freeport, TlL

WILL EXCHANGE ACETYLENE GAS BICYCLE
lamp for small dynamo or_ hand generator. Write
Edward French, Peekskill, N. Y.

WILL EXCHANE ELECTROLYTIC DETECTOR
without Wolaston wire and Standard 2-volt, 10-ampere
hour storage battery for electrolytic interrupter. oth
instruments used very little, ohn Sinclaire, 14 E.
Fifth St., Corning, N. Y.

STORAGE BATTERIES—HAVE TWO 6-VOLT,
60-ampere-hour, to exchange for camera or bicycle;
have boy’s bicycle to exchange for camera or !3-h.p.
A. C. motor; have two Y-inch spark coils with vi-
lér}ix_tors for best offer. C. C. Hollenback, Columbus,

io.

WILL EXCHANGE STATIC MACHINE, IN EX.
cellent condition, for a_ gond wireless course; must
be in good condition. Geo. C. Drake, Russell, Towa.

HAVE TWO DETECTORS, CAT-WHISKER
«ilicon and universal, both in excellent condition, and
hold adjustment; would like a Brandes 1000-ohm Su-
perior phone or German silver split head band, in
good condition, Write Nelson Lockwood, 237 Pros-
pect St., East Orange, N. J.

ELECTRICS o1

WILL EXCITANGE PORTABLE WIRELESS
sending and receiving set, complete, in case, and in
nne working order; range, sending, 16 miles; receiv
ing, 800 to 1,200 miles; ready to work; for a small
motorcycle engine or marine engine, in running or-
der, or good gun, camera; first offer gets bargain.
Wriet, stating what you have. G. Hacksworth,
Antlers, Okla., Box 344.

HAVE A 1-INCH AND 4.INCH COIL, FINE
for wireless work; also two telegraph resonators;
want electrolytic interrupter, rotary spark gap, Or
what have you? Write me, care W. U, Telegraph
Co., Pontiac, Mich., Bernard 1. Fellows.

WILL EXCHANGE A PAIR OF 2000-OHM
phones for either a Murdock variable condenser, a
good “T” aerial switch, a motor to_run 110-v, A C,
or a l-inch spark coil with key. Philip Cowles, 201
Christian St., Wallingford, Conn.

WHAT HAVE YOU TO OFFER FOR A PAIR
of 2000-ohm Clapp-Eastham phones? I need a good
rotary condenser, aerial wire and a variable sending
condenser, or what have you? I have other things.
\Write me. F. B. Southwick, 271 Franklin St., Bos-
ton, Mass,

J.OOSE COUPLED AND CLOSE COUPLED
helix (transmitting), load coil (receiving); instru
ments well finished and are in perfect condition:
also have loose coupler, taps on primary and second-
ary; prefer rotory condensers or Brandes phones:
other apparatus for exchange. Let me know what
you want and what you have. IHenry Lesher, 7
Myrtle ave.,, Newark, N. J.

HAVE A 7x9, 8 OUNCE, WALL TENT, WITIH
fly. Will exchange for wireless or experimental an-
paratus, also Electrical Boiks. Milton P. Guswold,
849 Mich. Ave., Wilmette, Il

ELECTROLYTIC INTERRUPTER, COST $2.25,
in exchange for wireless key of nearly equal value.
John Starrett, 204 South St., Plymouth, Wis.,

FOR EXCHANGE—WIRELESS KEY, 14-INCH
spark coil, sending condenser, large spark gap, small
spark gap, Murdock “AM” detector, fixed receiving
condenser, motor, perikon detector, two sounders,
and a 76-okm receiver. What have you? Write R.
Woodward, 51 Eppirt St.,, East Orange, N. J

TO EXCHANGE—150-OHM RELAY, COST $6,
for set 2000-ohm phones or loose coupler; 4-bar mag-
neto, cost $4.76, for 1-inch coil, large tuner, or any
article of equal value. Write, mentioning what you
have, F. Grey Daly, Anamosa, Jowa.

TO EXCHANGE — PRINTING PRESS, GOOD
condition, with type box, cleaner; also loose coupler,
for two variable or 4-kw. open core transmitter.
Kenneth Dryden, 2304 Sixth Ave., Kearney, Neb.

WILL EXCHANGE SEVERAL PARTS OF
wireless set for electrical books, or anything electri-
cal; state what you have. Leander J. Kleefuss, P.
0. Box No. 7381 Detroit, Mich.

FOR EXCHANGE FOR EQUAL VALUE IN
wireless instruments, a 1%-kw., 125-volt, 1650-r.p.m.
Westinghouse D, C. generator, complete, with slide
base and field regulator equipment, practically new,
value $90; also a 6-h.p. throttle governor, Root-Van-
dervort gasoline engine, value $275; engine is com-
plete, with mufller, motor and gasoline tanks. Ad-
(Ih'css L. E. Miller, 815 N. Eighth St, Ft. Dodge,
owa,

'FOR EXCHANGE FOR EQUAL VALUE IN
high-grade wireless instruments (Commercial pre-
ferred), one Columbia electric automobile, complete,
without batteries, cost $1,600, trade value $1,000;
would like 2-kw. transmitting set and a J. J. Duck
Commercial receiving set (Type D, per Catalogue No.
6). Address E. B. Murry, 28 North 18th St., Ft.
Dodge, Iowa. A

A COMPLETE WIRELESS OUTFIT FOR GOOD
printing press and supplies; sends 10 miles; receives
500 miles. Write Franklin Heath, Lendsborg, Kan.

WILL EXCHANGE ONE PAIR BRANDES
“Transatlantic | hones, double slide tuning coil, 134-
inch spark coil, for tent, Winchester rifle, camera
or something of equal value; outfit cost me $19. A,
H. Johnsen, 730 Milwaukee Ave., Chicago, IIL

When writing, please mention ‘“Modern Electrics.”
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WHAT WILL YOU GIVE ME FOR SET OF
drawing instruments (value when new, $2.50), tweo
wooden triangles, 60, 30 and ¢6 degrees, and one 18-
inch “T" square. Address C. Challman, 451 East
165th St., New Yerk City.

FOR EXCHANGE—A 6-VOLT, -AMPERE DY-
Namo motor, in fine shape, and one rheostat regulator,
in exchange for a 1-inch spark coil, or what have
¥ou got electrical? Leo F. Ravey, 203 E. Second

St., Oil City, Pa.

FINE SET OF DRAWING INSTRUMENTS,
nearly new; 2 triangles, 6 quires of paper; everything
but board and T square; 3156 value; also first nine
books, Machine Drawing and Design Course, Am.
School of Correspondence; will exchange for Type

1, Thordarson transformer, in good condition, or
sending instruments of equal value to me; will also
include Brownie Camera No. 2, or equal value in-
struments. Leroy Phillips, Jefferson, Iowa.

WILL EXCHANGE A HUNT & McCREE 3-
slide tuning coil, fixed condenser, l-inch spark coil;
also a telegraph key; for Blitzen receiving trans-
former or other good receiving instruments of equal
valueM Warren Stanley, 62 Gloucester ave., Glouces-
ter, Mass,

WILL EXCHANGE WINCHESTER BREECH-
lock cannon; shoots 10-gauge shells; for set of ama-
teur phones with head band, or what have you? Jack
H. Brody, 1514 57th St., Brooklyn, N. Y.

A FINE DARK OAK-FINISHED LOOSE
coupler; 114-inch coil flat plate sending condenser, in
ne oak case, and a home-made electrolytic inter-
rupter, in exchange for four, not under 2-in. spark
coil secondaries or the secondaries from an E. 1. Co.
Vi-kw. transformer coil or a complete transformer
coil, or what have you? Paul E. Diederich, 915
E. Grand Blvd., Detroit, Mich,

WANTED—A 115-VOLT D. C. MOTOR AND A
2-in. spark coil; I have for exchange a Premo, film
pack post card size camera, 3% x 514, almost new;
also an acetylene post card reflector, in good shape;
only used twice. E B. Latto, Govan, Sask., Canada,

WILL EXCHANGE A $4 PRINTING PRESS,
self-inking, and supplies, for anything electrical of
.equal value; I desire Geisler tubes, volt or ammeters,
interrtﬂ)]ter, etc. Fred Six, 1100 Lafayette Ave., Mat-
toon, 3

WILL EXCHANGE PRINTING PRESS WITH
4 x 2% inch frame, 8 sets of type, both plain and
fancy, and all accessories necessary; also a 4-inch
water motor; for a good typewriter, Ommgraéﬂi No.
2, or Junior or wireless instruments. A. S. Van
Deusen, Jr., 1613 Wesley Ave., Evanston, Il

WILL EXCHANGE A GOOD PAIR OF UNION
Hardware Co.’s $2 roller skates and a No, 1 Brownie
Camera; both practically new; for wireless instru-
ments.  Address Byron Schonwald, 116 Nun St.,
Wilmington, N. C.

WILL EXCHANGE $15 MURDOCK SILICON
de!ector, $5 rotary variable condenser, $6 revolver,
$6 flexible flyer, $3.50 20-ohm telegraph set, $1.50
medical coil; everything practically new,; for good
typewriter or 4A Folding Kodak.” Crocker Mann,
Dover, Mass.

WILL EXCHANGE SET OF “HARPER’S EN-
cyclopedia of U, S. History,” 40-watt undert pe dyna-
mo and other electrical apparatus for a ‘‘Burrowes
Home Pool Table’” or bicycle with coaster brake, in
good condition. Harry Luckert, 915 Jackson Ave,,
New York City.

COMPLETE SENDING AND RECEIVING OUT-
t, consisting of large loose coupler, detector, 2 vari-
able condensers, fixed condenser, small aerial switch,
1000-ohm phone with head band, 1Y-inch coil, series
gap, helix, heavy key, 400 feet aerial wire, etc.; will
exchange for small” sail boat or canaa with sail.
Ernest W, Sims, 453 Tremont St., Taunton, Mass.

WILL EXCHANGE A COMPLETE PRINTING
outfit for a loose coupled receiving  set, without
phones. Send description of set to William C. Jami-
son, 244 W. Washington St., Sullivan, Ind.

HAVE A 10-VOLT DYNAMO MOTOR AND A
new $3.50 Ever Ready volt ammeter, to exchange for
a J. J. Duch $6.25 4.kw. transformer coil or one
of any other reliable make; also an interrupter with
extra tube, for a J. J. ck Standard wireless key:
must be in good condition. Ralph De Rose, 69 S.
Judson St., Gloversville, N. Y.

WILL EXCHANGE TWO LONG-DISTANCE
wall type telephones, each mounted on heavy black
box, having induction coils, condensers, bells and
extra sensitive receiver; runs on two batteries; cost
$12.60: for 2000-ohm head set or Yi-kw. transformer.
Alfred Hoffenberg, 1548 West 12th St., Chicago, 1.

WILL EXCHANGE A $15 _EDISON GEM
phonograph, in good working condition for a loose
coupler or a pair of Brandes 1000-ohm receivers with
head band, or what have you? Chas. F. Metzler, 330

East 86th St.,, New York City.

WILL EXCHANGE 14-INCH SPARK COIL, 4.
inch Geisler tube (florescent), spark gap, 756-ohm re-
ceiver, for a good detector or head phones of 2000
ohms.  William L. Harrison, Box 64, indsborg, Kan.

WILL EXCHANGE ONE “CARLYSLE-FINCH”
hydro-generator, output 75.90 watts, almost new, for
1-3-in, spark coil, Blitzen receiving transformer (ro-
tary type), 4-kw., closed core transformer, or sec-
ondary wire for 1-kw. transformer; value of genera-
tor, $14. Louis C. Aldrich, 410 Ruggles St., Boston,

ass.

A 116 HORSEPOWER, 6.12 VOLT MOTOR,
Porter type, cost $6, and is in good condition for a
rotary variable condenser or a good water motor. R.
Bautz, 414 Layton Blvd.,, Milwaukee, Wis.

$75 STAMP COLLECTION IN EXCHANGE
for Brandes navy or transatlantic type phones and
storage battery; also a small receiving outfit for
exchange. R, Greer, 222 Henderson Ave., Ridley
Park, Pa.

WILL EXCHANGE, POSTAL CARD PROJEC-
tor, electric, $6 value, for ferron detector; also per-
oxide of lead detector, fixed condenser and otentio
meter, and books, ‘“Electricity for Young_ People”
and “Operators’ Wireless Telegraph and Telephone
Hand Book,” for what have you? John Starrett,
Plymouth, Wis,

WILL EXCHANGE A COMPLETE 1.INCH
sending set for good variable condenser of reliable
make, or a good oil break key for a 14-kw. trans.
former. FEdward A. Parmele, 773 Tompkins Ave.,
Rosbank, N. Y.

LOVELL DIAMOND A1 BICYCLE, HAVE
used in speed races; I want loose coupler and head
phones in exchange: also have three detectors, one
after plan of Ferron, one like Pickett’s, still another
of my own design; can use any kind of minerals in
exchanee for instruments. Sheldon Ross, 37 Blue Hill
Ave., Roxbury, Mass.

WANTED — A 5-H.P. MARINE ENGINE., OR
state what you have for a complete wireless station,
sending 150 miles, receiving 1.000-2.000 miles; in-
struments are 1-kw. transformer, plate glass, con-
denser key, oscillating transformer, spark gap, loose
coupler and 3-slide tuner, adjustable condenser, peri-
kon detector and combination detector, 3 Ibs. No.
32 enamel wire, one pair wireless receivers, 20 ft,
BX for connecting transformer. junction boxes and
switches for same, two 60-watt Mazda lamps and fix-
tures for same. Frederick Banker, 105 15th Sites
College Point, N. Y.

WILL EXCHANGE A HOME.-MADE HELIX
for 35 feet of copper or brass ribbon 1-32 x 1-2
inch; the frame is 10 x 12 inches, wound with ten
turns of No. 8 aluminum; there are three binding
posts for connections. Address Wm, H. Kibbe, 2070
Vyse Ave., Bronx, New York City.

WILL EXCHANGE 13 CONNECTIVE COPIES
of “Modern Electrics,” beginning March, 1912, for an
electrical book or magazine or a good battery ammeter.
Howard T. Scribner, Waterbury, Vt. ¢

A GOOD OFFER—WILL EXCHANGE 1-INCH
coil, 1000-ohm phone, Mesco type, with head band,
Vol. 8 of M. E. with part of Vol. 4, for good loose
coupled tuner. Wireless Station, 486 Decatur St.,
Brooklyn, N. Y.

WILL EXCHANGE ONE COMPLETE W. U. 150.
ohm telegraph outfit with key and two new batteries
for one pair of 3000-ohm high-grade phones for my
wireless outfit. John E, Wood, 1044 Eake Ave.,, S,
Detroit, Minn,

When writing, please mention “Modern Electrics.”

(s
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A STARTING BOX, CUTLER-HAMMER 1.H.P.,
2-amp., 600-v.; also 5-ohm telegraph sounder and key
for a detector, a pair of phones, aluminum wire insu-
la{?rspor a potentiometer. R. D. Schlichter, Sellers-
ville, Pa.

TO EXCHANGE—4 x 5 TO 8 x 10 KODAK EN-
larging  camera, No. 2 folding pocket Brownie;
books for boys (write for list); 1906 Indian rear
wheel with tire in good condition; 1912 Indian front
spring fork with wheel and tire, good condition; de-
sire books on science, tools or miscellaneous. Fro-
bisher, Englewood, N. J.

WILL EXCHANGE HIGH-CLASS WIRELESS
instruments for good revolver or repeating rifle.
W. Smithk, 156 ilarrison St., East Orange, N. J

. HAVE SEVEN COMPLETE INTERPHONES,

in good condition, and one 110-volt direct current

motor, about ¥ h.p.; will exchange for wireless in-

;trllcx‘ments. Fred Lyon, 1710 Center St., Little Rock,
T

WILL EXCHANGE A “BUCKEYE” ELECTRIC
A. C. magic lantern, used only a few times; in good
condition and cost $12 when new, including two
dozen photographic colored views; for Blitzen rotoE'
variable or a pair of Brandes superior phones. H
Kelley, 1772 East 90th St., Cleveland, Ohio.

I HAVE A LARGE LOOSE COUPLER AND A
V5-kw. electro transformer coil which I would like to

ethanﬁe for a_gun or instruments. For information,
write R. W. Pierson, 18 Vernon Terrace, East Or-
ange, N. J.

WILL EXCHANGE A GOOD MAGNETO, 6
volts, for a 110-volt 1-20 or 1-30 horsepower motor,
. Illszymond J. Hoble, 6212 Prairie Ave., Chi-
cago, 1

NEW “KELLOG” DESK PHONE SET, MECO-
graph, omnigraph, electrically operated; sounder, relay
and key, Afple dynamo, Powers arc lamp,
selenium cell, 1000-ohm engine, 4-h.p. cycle engine,
10-h.p. auto engine, 2-cylinder; several small dynamos
and motors; will exchange for large wireless trans-
former or other instruments. Joseph Lesmeister,
Harvey, N. D.

WHAT HAVE YOU TO EXCHANGE FOR CO-
lumbia electric gramphone; cost $125; in perfect condi-
tion; also full set of handcuffs for release act, with in-
structions by Harry Houdini; cost $135. E. Ruth,
149 QOak St., Toronto, Canada.

. NO. 50 BRASS CONDENSER PLATES, 6 x 6%
inches, No. 22 gauge; 1%-inch spark coil, used very
little; telegraph key: series spark gap with three
large zinc plugs; also rotary spark gap wheel, 8-
inch diameter, 1% hole for shaft, 6 zinc plugs; prefer
wireless supplies in exchange. Laurence Rice, New
Durham, N

A PEROXIDE OF LEAD DETECTOR WITH
tablet, a 20-ohm sounder, two switches, a 4-point
and 6-point, a slide plate variable condenser of 11
plates, finished in oak and cornet, worth $10, in
vood condition, for a Y -kw. close core transformer.
M. H. Middlekauff, Box 114 Cornwallis, Ore.

WILL EXCHANGE SEPARATE INSTRU-
ments, all new, for clarinet or snare drum, in good
condition. Edwin Wolford, 51 East Eighth ave,
Gloversville, N. Y.

WILL EXCHANGE AN
transformer, worth $6; one pair Brandes superior
receivers and a “Jove” wireless key, with extra
heavy contacts, all in excellent condition, for instru-
ments of equal value. Thompson, 1703
Third Ave., N., Fort Dodge, Towa.

“AMCO-" RECEIVING

HAVE ONE GOOD LINEMAN’S TELEPHONE
test outfit, learners’ telegraph, one telephone key
and voltmeter; will exchange for four telephones,
small or other apparatus. J. Moore, 474 Revere St.,
Revere, Mass.

WILL TRADE VARIABLE 17-PLATE CON-
denser for a wireless key and some copies of ‘‘Mdo-
ern Electrics” for some binding posts. Edwara A.
Walsh, 137 Kosciusko St., Brooklyn, N. Y.

WILL EXCHANGE 1-INCH NEW YORK SPARK
coil, electrolytic interrupter, Bunnell sparkgap, Man-
hattan 2-slide tuning coil and wireless key; desire
hot wire ammeter of reliable make and 4-kw. Blitzen
helix. Address D. H. Lapham, 54 Sunrise Terrace,
Stapleton, Staten Island, N, Y.

WHAT HAVE YOU TO EXCHANGE FOR A
1-inch spark coil, spark gap, key, helix, phone, fer-
ron detector, rheostat and tuning ¢oil and D.T.D.P.
switch? All mounted on hardwood base. Lester J.
Miller, 8831 Windsor Pl., St. Louis, Mo.

1%-INCH SPARK COIL, FLAT PLATE CON-
denser in fine oak case (twelve 4 x 6 photographic
lates), and a home-made electrolytic, interrupter, in a
ne working condition; will trade both for a good
4 or ¥ inch spark coil or a ball and socket double
head band. Paul E. Diedrich, 915 E. Grand Blvd,,
Detroit, Mich.

WILL EXCHANGE 30 CLOTH-BOUND BOYS’
book for a spark coil, 1 or 114 inches or over pre-
ferred, or what have you in the wireless line? rite
for list of books, stating condition of coil. Leslie
Jones, Charleston, Ind.

1-KW, OPEN CORE TRANSFORMER AND ONE
9-plate variable rec. condenser, one potentiometer for
a 3-in, spark coil and two Murdock rec. var. rotary
condensers, or any other combination, including a 3-in.
coil; reason for trade, have no current. C. H. Hild,
605 Sixth Ave., Brooklyn, N. Y.

WILL EXCHANGE MOVING PICTURE MA-
chine, complete, with films are acetylene generator,
for a good loose-coupled receiving set; machine in
first-class condition; cost $25; only used half dozen
times. Joseph E, i—Iamilton, 16 W. Broadway, Port
Chester, N. Y.

FINE STATIC MACHINE; BATTERY COMBI-
nation volt and ammeter, watch size; 12-in, A. C.
fan motor, 110 volt, 133 cycle; electrolytic interrupter;
would like to exchange for something in the electri-
cal or mechanical line. C. A. Babb, Abingdon, 11l

WILL EXCHANGE 1 VOLTAMP DYNAMO,
cost $5.50, for other apparatus; also 1 voltamp motor,
cost $1.25; Vol. 4, “Modern Electrics,” for Vol. 3.
Hubert Bottorf, Johnsonburg, Pa.

FOR EXCHANGE, ONE LARGE SINGLE-
slide tuner, one small doughrut tuner, one pericon
detector, one silicon detector; will exchange for
thonels\I or variable condenser. Seaman Opyster

ay, I

WILL TRADE WIRELESS SET, COMPLETE,
H. C. 2000-ohm phones, loose coupler, variable and
fixed condensers and ferron detector, Blitzen 4-kw.
transformer, oscilation transformer, sending key and
condenser, for a good job press. Frank J. Taylor, 15
Orrin St., Cambridge, Mass.

FOR EXCHANGE—ONE 4.BAR MAGNET GEN-
erator, with hand gear, height 5% in., weight about
8 1ibs.; in good condition; will exchange for 1-in.
coil or Knapp Tyg{e S dynamo motor. Address L. R.
Brown, R. R. 8, Hamilton, Ohio.

ONE LOOSE COUPLER, ONE SILICON DETEC-
tor, one 75-ohm receiver an dhead band, one small
battery motor, one 110-volt motor, in exchange for
8-volt, 60-a.h. storage cell. E. Littlefield, East 24th
St., Sheepshead Bay, N. Y.

A COMPLETE OUTFIT OF JEWELER’S TOOLS,
comprising one lathe, counter shaft, engine staking
tools, K. & D. hair spring tools, glass cabinet and
many other tools; tweezers, loops, etc.; none have
been used one year; to exchange for wireless instru-
ments or good view camera. Chas. A, Keams, 615 S.
First, Arkansas City, Kan.

ONE HOME-MADE CIRCULAR POTENTIO-
meter, four wet batteries, four Edison primary bat-
teries and plates, and home-made case for an Exide
6-v., 100-a.h. storage battery, for a foot-power lathe
with‘ chuck. E. Freiwald, 1213 Helen Ave., Detroit,
Mich.

When writing, please mention

HAVE HOME-MADE AERIAL SWITCH ON
marble base; rest of switch made of red fibre; also
a Type K Knapp battery motor with 8-inch fan; to
exchange for good static machine_or tape recorder.
g’illiam Dettmer, 11 Cliff Ave., East Port Chester,

onn,
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WILL EXCHANGE—A BRAND-NEW 6.-BRIDGE
telephone magneto, hand geared; very powerful,
weight 10 ibs.; also Mesco telegraph sounder and key,
20 ohms, in good condition, and other electrical appa-
ratus; for 14 or 2 inch spark coil, 2000-ohm head
band wireless receivers or other instruments, [.ce
McCoy, P. O. Box 51, Beeville, Texas,

A D. C. DYNAMO MOTOR; RUNS ON 110
volts, D. C., and gives about 6 or 8 volts; also a
Royal fire extinguisher; cost $12, and is just as good
as new; to exchange for 4-kw. rotory sgark gap or
other apparatus. Eugene T. Beynon, P. O. Box 124,
Corpus Christie, Texas.

TWO A. C. MAGNETOS, IN NICE BOX, WITH
ringer and switch hook, complete; each one worth $6;
will exchange for standard set of 3000-ohm phones
and one variable rotary condenser or loose coupler,
or other electrical goods. C. O. Williams, White
Plains, Ky.

AN EXPERIMENTAL LABORATORY WITH
lathe, forge, blowpipe for glass blowing, number of
coils, ete,, including one 20-inch spark, moving pic-
ture camera, tools, X-ray tubes, etc.; exchange the
use of these for services in acting as my assistant.
Address by letter only, Herring, 435 West 119th
St., New York.

A CORE AND PRIMARY WITH COIL HEADS
of 50-watt step-down transformer, 3-in. box spark coil,
home-made, to operate with interrupter only; gives
good spark; also key; to exchange for wireless in-
strumenltls. Paul Brewer, 921 Wellington Ave., Chi-
cago, Il

A GOOD 2.INCH SPARK COIL AND LOOSE
coupler; would like to exchange them for Brandes
superior phones and Blitzen rotary variable con-
denser. avid E. Johnson, 25 Glen  St., Worcester,
Mass.

$24 KODAK; TAKES 5 x 3% INCH PICTURES:
in good condition; 100-ampere lightning switch; also
four new 1. C. S. books, Electrical Engineer’s, Busi-
ness Man’s, Telephone and Telegraph Engineer’s,
Mariner’s; will exchange for 1-inch coil, storage bat-
teries, oscillation transformer, or loose coupler. H.
M. Perkins, 367 Central St., Auburndale, Mass.

WILL EXCHANGE FOR GOOD MOTORCYCLE,
sending and receiving sets; 2-slide tuner, 3 detceotrs,
3 condensers, 3000-ohm Western Electric phones,
rheostat for detectors, I4-kw., with vibrator, 10-v.,
50-a.h. storage battery, Leydon’ jars, helix, spark gap,
voltmeter and desk watch; also some tools and 3-bar
magneto (sets on oak board). Frank McGarrat, 2204
Seventh Ave., New York City.

HAVE 1.INCH COIL (MUSKEGON), ONE
marble detector base with binding posts, one double-
slide tuning coil and one nicely ﬁmshed.pnmary_for
Tesla_coil, wound with 72 feet copper ribbon, coil 2
feet in diameter; base goes with it; exchange for
small 110-volt, 28-cycle, single-phase motor. V5 :
Day. M.D., Waynesfield, Ohio.

I HAVE ONE GENERATOR, WILLIAMS ELEC-
tric Co. make, largest size; a good magneto; to ex-
change for one set good receivers for wireless teleg-
raphy, or something in wireless. W. R. Hughes,
Vernon, Tenn,

HAVE A LARGE CAPACITY SENDING CON.
denser of 30 plates, 5 x 7 inches; also a dandy loose
coupler, home-made; for a pair of Holtzer-Cabot re-
ceivers or a pair of Brandes $9 or $13 phones. Write
for description of articles and other things, Roy
Moynahan, 855 E, Warren Ave., Detroit, Mich.

AM OFFERING SEVERAL ELECTRICAL AND
wireless instruments in exchange for others, Send
for list, Howard S. Pyle, 8311 S. Thirty-seventh
Ave., Seattle, Wash.

TO EXCHANGE—TWO G-50 GLADSTONE.LE-
lande primary batteries, two wet carbon batteries,
one automobile chain. one planetary automobile trans-
mission for 40-volt, 10-ampere dynamo, 30-volt storage
batteries, and switchboard to operate small lighting
nlant,  Address James Tillery, 92 Bainbridge St.,
Dublin, Ga.

WILL EXCHANGE A RARE OLD COLLECTION
of 1,200 stamps for a good dynamo. Reginald Penny,
Dunnville, Ont.

WILL EXCHANGE TWO VARIABLE CON-
densers, slide plate, Junior fixed condenser, one re-
ceiver, 1000-chm D). S, home-made tuning coil, 1200
meter, and bare wire tuning coil, for Clapp-Eastham
gnst(r:umenr& J. K. Adams, E. North St., Greenville,

WILL EXCHANGE A PULL-UP BLASTING MA-
chine No. 3; will fire from 20 1o 30 holes; in good
condition; for 14-kw, transformer, Blitzen make pre-
ferred. Philip Flaig, Jr., Niles ,Cal.

WILL EXCHANGE QUEEN & CO.’S. WHEAT.
stone bridge and Weston portable voltmeter, 0-3, 0-150
D. C.; each in best condition; for high-grade camera
with anastigmatic lens. F. L. Billingham, 161 Wash-
ington St, New York City. E

A GOOD 1.INCH SPARK COIL, PURCHASED
from Hunt & McCrea; two Crown telephones (never
been used); will exchange for a rotary spark gap or
a small 110-v., 60-cycle A. C. motor. L. ?’ Lennard,
201-3 Railway Ex. Bldg., Portland, Ore.

WISH TO EXCHANGE A PHOTOGRAPHIC
print of each: Aerial and station of Chicago Commer.
cial Station for corresponding prints of Government
and commercial stations in all parts of the world.
Send your pictures and I will send yours by return
mail. Prints must be clear, and a “printing out” pa-
per is_preferred. Wireless, 1198 La Salle Ave., Chi-
cago, IIl. qurles M. Walker, Jr.

PORTER MOTOR WITH FAN; ALSO 9-INCH
battery motor fan and guard; small medical coil;
magneto with pulley; want good 6-volt storage bat-
tery; will add cash for good one. John E. Irwin,
4318 Ave D, Brooklyn, N, Y.

A 75-WATT DYNAMO FIELD CASTING, COM-
pletely machined, with handwheel, in exchange for a
2-volt, 10-ampere-hour storage battery; field casting is
suitable for armature 2y4d «x 141 inches. Stanley
Geipel, 207 Townsend St., New Brunswick, N. J.

A CORNET IN GOOD CONDITION to exchange
for a post card projector, camera or rinting press
and outfit; also a small motor for a voﬁmeter. cott
Hyde, Webster, S. D.

A 6-V., 60-A.h. EXIDE STORAGE BATTERY, A
Fort Wayne 60-c., 110-v. motor, suitable for a rotary
gap; a Norton 0-15 ammater, switchboard type; a
Yost typewriter; a Bunnell wireless key, heavy con-
tacts; a 0-60 Miles Jones speedometer (worth $20):
all above guaranteed to be in good working order.
Write and let me know what you have to exchange,
W. C. Thompson, 33 Connecticut Blvd.,, East Hart-
ford, Conn.
~

WILL EXCHANGE 2 LBS. OF ENAMELED
No. 30 wire or wireless instruments for the following
numbers of “Modern Electrics”: May. July, August,
September, 1911: Address Charles H. Faust, Long
Prairie, Minn.

S c—

. A GOOD B-FLAT POLISHED BRASS CORONET,
in exchange for a 60-cycle A. C. motor, large enough
to pull a rotary spark gap of a 4kw. Transformer: I
also have a home-made loose cou ler and a 5-bar
telephone generator, in exchange. Crarence L. Brown,
1022 E. Tabor St., Indianapolis, Ind.

., ANYBODY HAVING A SENDING OR RECE1V.-
ing set to trade or exchange will do well by sending a
grcsclnptxon of outfit to Willard Griffith, Bernardsville,

WILL EXCHANGE A LOT OF ELECTRICAL
and wireless goods for wireless instruments; will
trade a nearly new Oliver typewriter No. 3. visihle
writing, for high-class receiving and sending set.
William Harrison, Box 64, Lindsborg, Kan,

WILL EXCHANGE THE FOLLOWING: A $¢5
mirroscope, will project post cards, photographs, etc.,
operated by pas. in perfect condition; $2 double slide
tuner: $1 fixed condenser: 60c. spark gap; will ex.
change for articles of equal value, as a Tesla trans.
former, loose coupler, variable condenser.  Write
Charles Steck, 235 Third St., Union Hill, N, J.

Ty s—— 0

A GOOD FERRON DETECTOR AND 1500-
meter tuner of Clapp-Eastham construction to ex-
change ecither for a good $5 post card projector; 1
also have a E. head set of 2000 ohms; will ex-
change for anything of equal value, Vincent I'reier-
mutt, 126 Second St., Watsonville, Cal.

When writing, please mention “Modern Electrics”

o
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WANTED—A 2000-OHM HEAD SET, IN GOOD
condition, in exchange for battery motor, small wire-
less key, mineral detector, helix, 12 inches diameter,
10 inches high, 9 turns, No. 6 'aluminum wire or a
good receiving set, 3-slide tuning condenser, rotary,
160-ohm phones, fixed, 2 detectors. Jas. F. Lupton,
123 Central Ave., Greenport, N. Y.

WILL EXCHANGE A 1.INCH COIL, MAGNETO,
bell ringer, an ohmnograph, with plates and several
coil vibrators for anything useful in a wireless set or
chemistry. W. Haynes, 102 N. Florence St., Spring-
field, Ohio.

WILL EXCHANGE 110-VOLT A. C. MOTOR,
very powerful kodak or a lot of other articles for an
efficient receiving set of good range, 1,000 miles and
over; also have a stamp collection, very near every
country represented, 1,800 different, in three albums,
Scott’s 19th and 20th century and a blank album; all
for wireless instruments. Aime Asscherick, P. O.
Box 95, Alexandria, La.

WILL EXCHANGE FINE MOUNTED SPECI-
mens, birds and animals, brand new $8 camp stove,
new 6-shot H. R. 6-in. barrel target revolver, 2-in.
coil, 8-volt dynamo for ferron detector and loose
coupler, Blitzen variable condenser, 1-in. bulldog coil.
Edw. Fox, Plymouth, Wis.

WILL EXCHANGE ONE SET OF BOOKS ON
how to run and repair automobiles for any electrical

or wireless instrument amounting to $5. Write to
T.eonard Englert, Gloversville, N. Y.

ATWATER-KENT AUTO DASH COIL, VALUE
$8, with rubber switch 3 x 4 inches on front, gives 2-
inch flame on interrupter, for 110-v. A. C. motor,
good variable condenser, loose coupler, hot wire
meter or hard rubber sheeting; also have ;-inch
auto coil without vibrator spring. H. N, Swain, 405
Franklin St., Hamilton, Ohio.

HAVE THE FOLLOWING FOR TRADE: 1-INCH
coil, 2-inch coil, loose coupler, primary and secondary,
two 6-volt, 60-ampere-hour storage batteries, $2 wire-
less key and D. P. D. T. switch; also a Blitzen
tuner, Brandes navy phones and Brandes hot-wire
meter; all brand new and in Al condition. Wireless,
1128 La Salle Ave., Chicago, Ill.

TO EXCHANGE, 1 K. & D. NO. 9 GENERATOR;
can also be used as a motor for film camera of post
card size or thereabouts. Edward Erickson, 616 Cus-
ter Ave., Evanston, Il

WILL EXCHANGE A D. & W. 1-KW. OPEN
core transformer with variable impedance for a Thor-
darson H2 or Clapp-Eastham %-kw. or Blitzen 4-
kw, or Thordarson plus $5 extra; transformer is in
fine condition; one taken must be as good. Bayard
H. Clark, 2056 Augusta Ave., De Kalb, Il

ELECTRICS
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WILL EXCHANGE 1,000-SHOT DAISY Al
rifle for 1000-ohm phone or pair of 76-ohm phones;
also silicon detector for galena, perikon or peroxide
of lead detector, or for good fixed condenser. Ches-
ter Ulsh, 151 Mt. Vernon Ave., Marion, Ohio.

WILL EXCHANGE 75-OHM RECEIVER, 1913
World Encyclopedia, Januari and March ‘“Modern
Electrics,” Jalso “Popular Electricity,”” September,
1911, for anything in wireless. Harold Lee, 3133 N.
16th St., Philadelphia, Pa.

HAVE A SAVAGE 22-CAL. REPEATING
rifle, an Eastman pocket folding kodak, one 500-ohm
receiver, Y%-in. coil and all parts to a 34-in.; large
primary aand secondary of loose coupler; two little
hustler motors; a home-made ferron detector; a 3-
bar telephone magnet and a buzzer as described in
“Modern Electrics” on page 1255, and an ammeter;
I desire a rotory variable condenser or a ¥i-kw.
transformer with interrupter or a 2-in. coil or 2000-
ohms phones. John Stadler, 210 Plymouth St., To-
ledo, Ohio.

TO EXCHANGE — BOOKS, PYOGRAPHY SET,
midget kodak, panorama camera, desk telephone, lathe
motor, fan motor, storage battery, three relays,
wireless outfit; this is about one-fourth of it; want
1910-12 motorcycle. Write for list and particulars,
Percy Davidson, Keosauqua, Iowa.

WILL EXCHANGE A FINE ASSORTMENT OF
chemicals and glassware; cost me about $20; also
chemical and electrical books for wireless apﬁaratus;
need phones and loose coupler; also a Murdock rotary
variable condenser; send for list of my goods; I also
have a lot of low-melting alloys for mounting crystals;
also some pyron crystals, !4 lb., to exchange. Ches-
ter J. Prosser, 1805 Jefferson Ave., St. Louis, Mo.

STAMP COLLECTION OF 800 OR MOKE.
many of China and Japan; coat-of-arms, flags and
rulers of all nations; all mounted in “International
Album”; all worth about $40; to exchange for trans-
former, phones or other wireless instruments; have
also new Oliver typewriter to trade for other articles.
Lee G. Koon, Gen. Del., Vancouver, Wash.

DYNAMO MOTOR FROM ARROW ELECTRIC
Co., cost $5; registered 10 volts; rifle 22 calibre; Win-
chester 1904 model, value $5. Both in good condition.
Motor practically new. Want kodak or head set. J.
P. Camgroz, 1211 Inyo St., Fresno, Cal.

HAVE 2 TELEPHONE MAGNETO GENERA-
tors, 5 bar; one !4-in. spark coil gives full %-in.
spark; two 4-in. spark coils without vibrator or con-
denser; one is packed in wax; one 110 v. 32 c.p. lamp
(new, never used); must be in good condition. Fran-
cis C. Harbert, 407 J St., Aurora, Neb.

WILL EXCHANGE ONE PAIR BRANDES
navy typc phones; have never been unpacked: for a
«mall gasoline engine. R. D. Magann, 1117 Valmont
St., New Orleans, La.

WIRELESS RECEIVING SET IN EXCHANGE
for a twin Indian or Merkel. J. Frank Dwiggins,
Rox 11, Petersburg, Tenn.

I HAVE A McCOOL NO. 2 TYPEWRITER;
would exchange for wireless outfit consisting of
loose coupler, 2000-ohm head set, detector, 2 variable
condensers, 3 lbs. aerial wire, tuner or other wire-
less instruments to the value of $18. Write for
%her offers on wireless, A. W. Black, Thorp Spring,

exas.

A 2-KW. EDGEWISE-WOUND COPPER RIB-
bon helix, on oak frame, open ends for loose coup-
ling; heavy duty 2kw. key; one set Murdock 3000-
phase pro.” type phones; one Murdock variable con-
denser, small; one _high-grade microphone; loose
coupler tuner; want Eastman 3A kodak or other high-
grade camera, post card size. J. G. Klemgard, Long
Beach, Cal.

6-VOLT, 60-AMPERE-HOUR STORAGE BAT-
tery: 1-in. coil, with adjustable condenser and zinc
spark gap; will exchange all for one Murdock or
Duck receiving transformer costing $15. and not
home-made; make me an offer. Harold Hursh, Box
368, Union, Ore.

I HAVE A BICYCLE, RANGER MAKE, IN
good condition, except tires, to trade for 20-v., 4-a.,
80-w. dynamo; also 114 lbs. aluminum aerial wire, 5-
bar magneto, 1000-ohm recciver, home-made head
gear, and No. 2 Brownie kodak. Allie Black, Thorp
Spring, Texas,

DIAMOND SCARFPIN, COST sio0, WILL EX.
change for Edison wet batteries or X-ray tube and
fluoroscope. Frank Copeman, 1253 Amsterdam Ave.,
New York City.

50-POP. ELECT. 50 ELECT. MECH. 40 M. E.;
special transformer and detector, 4-20 storage battery,
Murdock var. cond. 756 aluminum b5-in, cond. plates,
1-in. coil, 8 ozs. zincite and copper pyrites, Js-in.
Queen coil; write complete list material and apparatus.
William L. Lewis, 406 County Line, Ardmore, ga.

WILL EXCHANGE 14 H.P. MOTOR RUNS ON
110 volts A. C., 60 cycles; fine for a rotary spark gap.
for a loose coupler or rotary variable condenser (not
home-made); will exchange 2 keys, 1 sounder for
circular potentiometer; will exchange 14 H.P. motor:
dynamo weight 65 lbs., for a 4-in. to 6-in. spark coil.
Harold Amtzen, La Junta, Col.

WILL EXCHANGE POST CARD PROJECTOR,
value $25, equipped for electricity or carbide tank;
voltmeter, value $2.50, for 1 kw. closed core trans-
former that runs on 110 volts, 80 cycle, or will ex-
change Ruhmkorff 1-in. spark coil, value $13, superior
Brandes receivers, also volt meter; all articles are
?eac\l'lypnew. W. A. Somers, 49 E. Corydon St., Brad-
ord, Pa.

FOR EXCHANGE—ONE SET POWERS LENS.
complete with jacket, 1912 model, cost $22.00, are
almost new; only used 2 er 3 times; throws picture
18x15 feet about 80 feet for 2-inch spark coil; pair
brands phones, omnigrapk outfit or good coupler.
Will consider any good electric goods. Morris Grub-
man, 1607 Carondelet street, New Orleans, La.

When writing, please mention “Medern Electrice.”
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Needed In Every Home
- 9 The *Dandy”
[~ \ &5 Vacuum Cleaner

3 for
Carpets, Rugs, Walls, Tapes.

try, Curtains, Drapery,
7 Pictures, Etc.

For Sweeping and Cleaning

The introduction of this
Apparatus has created a rev-
olution against the broom. |

It is a well known fact |
that a broom presses most of |
the dirt into the carpets and
only partly sweeps the sur-
face while it raises the
germs and dust in the room.

The suction of our cleaner
draws All the Dirt and
Germs 1into the recep-
tacle of the cleaner and re-
mains there until same is
emptied.

The durable construction
of our cleaner makes the
apparatus last a lifetime. The weight of the
apparatus being about 10 lbs. only, enables a
child to handle and operate same very easily.

With the “Dandy” cleaning day will be con-
verted into a day of pleasure,

We are_ starting the sale of these apparatus at
the special price of $7.50, delivered prepaid any-
where in the U, S.—A price every household can
afford. Send us your order to-day.

You will never regret it.

GRIFFITH SPECIALTY COMPANY
180 Greenwich Street New York City

ELECTRICS

The
Only Exclusively
Instructive Maga-

P
O
P zin¢ on the market
U
=
A

In
a class by itself

10c
per copy on all
news-stands

$1.00 per 'ycar
Popiilar Tngincering

19 Washington Street,

A

OZ—omMmZ—O2ZT

Boston, Mass.

Learn by Doing

THAT'S THE WAY HERE

YOU learn ELECTRICITY in
allits modern applied forms
by DOING—not by theory
from books. You are taught by
“this is the way to do it ” Teach-
ers and then you work it out
with your own hands right in the
school. And what you learn,
you know “for keeps.”
No classes. You get individual
instruction and go ahead without
hindrance. Day and night ses-
sions the year ‘round.
Fill out the coupon and receive
our illustrated prospectus free,
telling of our practical course
and easy payment plan.

26 West 17th Street
OPEN FROM 9 A. M. TO 9P M,

The New York Hectrical School

The New York Electrical School
26 West 17th Street, New York

Please send me full information about
your course in ELECTRICITY.

NAME .

NOT A CORRESPONDENCE SCHOOL

ADDRESS ___

When writing, please mention “Modern Electrics.”

ey am e

p——
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Are you satisfied on pay day?
When your pay eavelope is
handed you do you feel there’s
more than enough there fto
make both ends meet? In
other words, does your salary
grow with your needs?

secure a better position ?

this possible? You CAN.

The thing for you to do to learn how
you can, is to mark the attached coupon
and mail it today to the International
Correspondence Schools. Without charging
you a penny or placing you under any obliga-
tion the I. C. S. will explain just how you
can become proficient in some chosen, well-
paid occupation.

Thousands of other ambitious men have
won success through I. C. S. help. Salary
increases due to I. C. S. help are
voluntarily reported at the rate of over
400 a month. The I. C. S. didn’t
care where these men lived, what
they did, what they earned, what
little schooling, cash, or spare
time they had—so long as they
could read and write, and
were ambitious, the
I. C. §. way was
open—just as it
isopen to you.

Twenty-one
years of
unparalleled success
in raising salaries proves
the ability of the I. C. S. to
make YOUR salary outgrow your
needs. The first step is YOURS —
mark and mail the coupon now.

When writing,

Do you want to earn more ?

line of work that really appeals to you?
home and spare time do you want to acquire the training that will make all

You CAN.
You CAN.

000000000000 000000000000s00000

]

(4

Does You | Salar)‘fk
Grow With Your Needs o

Do you want to
You CAN. Do you want to follow some
In your own

..00’.00'00'0.'0000000.‘000‘

International Correspondence Schools
Box 992, Scranton, Pa,
Ficans explein, whthout further obligatinn on my part, how

1 can quality for & larger salary and advancement to the
posltiun, trade, or prfession before which 1 have marked X.

Electrical Enginecring
Electric Lighting
Flectric Railways
Flectrician

Electric Car Running
Dynsmo Foreman
Wireman

Mining Engineer
Telephone Expert
Surveyor

Civil Engineer
Automobile Running
Agriculture

Mechanical Engineer
Mechanical Draftsman
R. R. Constructron
Concrete Construction
Architect

Contracting and Bulld'g
Architectural Draftsman
Plumbing and Heating
Chemist

Bookkecper
Advertising Man

Civil Service Exams.
Salesmanship

Nawme

St.and No..___

g
g

Present Qccupation

l

_ State

|
I
|
|

please mention “Modern Electrics.”

@026 00900000009000000909000000000

€00 0000000000000 0000000®

% oesr00000e




ROUND CASE

A" 214 x 6%in.,
Supplied with either t

TROUBLE LAMP OUTFIT.

Hus 12 ft, cord and a 4 @

I/

lamp. Caan be voeraiwd IF 4 Red Seal
Dry Batteriss, Usful whero amn  open

flatng wmld he dangrrous.
No. 1093 Trouble Lamp.......

. 81,25

RELIABLE SOUNDER,
A firgt-glaws Instrument at a

prioe,

No. 143 5 ehms........ ..... Y
No. 148 80 ¢hms........ ...,

A high

sot nlon plce to

Relinlile .\‘AM nickel plated Tawer und

Drusa frame.

No. 101 Keyio.ooooriaronnenens

ELECTRIC IRONS.
We make a line of elsetrical
from 3 to 5 MWs., ma well s other
Htetrically Healed deviess, all of
whith atv illustrated and descaibed in
our Cataleg ¢, 26.

irons

MADE IN THREE SIZES,
$0.25; “B” BxTH In,

$0.40; “O* 3§ 8% In, $0.50.
wi of Syugre Csrtoes.  For conretiecce and to

prevent short circuits we partieuwlarly recomunsnd the Squars carton

Send for Catalog C26
212 Pages

1000 lllut@

“Something
Electrical for

is contained in it

Manhattan
Electrical Supply Co.

San Francisco -

Everybody”

New York - - - 17 Park Place
Chicago - - 114 S. 5th Avenue
St. Louis - - 1106 Pine Street
603 Mission St.

PONY DYNAMO AND MOTOR.
Made In 4, 6, 8 mnd 10 volls...$3.50

Wil run a8 & mokor or & & dne
mo. AN w dyuawms will Mght & 8 e p
lamp. Has & grooved pulley

ELECTRIC CALL BELL
OUTFIT.

Consists of:
Oae Lion Box Bell, 21-
inch govg.
One Coll Tmproved Mesco
Dry Battery.

One Wooden Pash Rutton.
Fifty Fwt Insulated Wirs,
Rufftelent staples, and

printed  Instructions which

will ald any person te put

the st 1o successful oper-

atien

1762 Cull Bell Outfit,
complete. . $0.75

SNAPPER SOUNDER,
Makes & sharp Coleking”
nnise when spirtng i pressed,
resemihiling & tsdpgrinh aoaid
er Uwsind for signelling.
Na I Swpapper
Sounder............ $0 10

PIVOTED ARMATURE
SKELETON BELLS.
Made from 24 in v

18 in, slaem. [ully de

soried fo wur cawslog.

When

writing, please mention ‘“Modern Electries.”

e



