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Classified Advertisements

Advertisements in this department 5 cents a word,
no display of any kind. Payable in advance, by
currency, check, money order or stamps. Count 7
words per line.

8% discount for 3 insertions
10% discount for 6 insertions
16% discount for 9 insertions
20% discount for 12 fnsertions

2 within one year.

With 65,000 subscribers, we have over 825,000
readers of MODERN ELECTRICS, which makes it
one of the cheapest high grade classified mediums in
the United States.

Advertisements for the August issue
must be in our hands July 15th.

AUTOMOBILES

AUTOMORILES—SAVE DEALER’S PROFITS,
buy direct from the owners. I have all makes runa-
bouts from $50 up; touring cars from $100. Don't
purchase any car until you get my prices; all guar.
anteed for one year. M. E. King, Automobile Broker,
213-217 West 125th St., New York City.

BUSINESS OPPORTUNITIES

$1.00 WILL START YOU IN BUSINESS. WE
furnish magazines with your name as publisher for
$1.00 per hundred. Dinsmore Pub. Co., 101 S. Ches-
ter St., Baltimore, Md.

BOOKS, BLUEPRINTS AND FORMULAS

AERONAUTICS

CHAMPION RACER OF “CECIL PEULL” OF-
ficial record, 1,691 feet. Half-size drawing with in-
structions for building and flying, 25c.

. Complete Plan, drawn to scale, with full instruc-
tions for building the only Wright 3-ft. Biplane Model
that is absolutely guaranteed to fly. 25c postpaid.

Drawing and directions for 3-ft. modcl Bleriot
Monoplane, 15c.

6 Cents brings our new up-to-the-minute catalog,
40 pp., fully illustrated; includes rules for holding
Model Contests.

Ideal Aero Supply Co., 86-88 West Broadway, New
York, N. Y. *

AGENTS WANTED

AGENTS ON SALARY OR COMMISSION. THE
greatest agent’s seller ever produced; every user of
pen_and ink buys it on sight; 200 to 500 per cent.
profit; one agent’s sales amounted to $620 in six
days; another $32 in two hours. Monroe Mfg. Cu.,
X., 88, La Crosse, Wis,

AGENTS WANTED—FAD-A-WAY ANTISEPTIC,
tooth bleacher. Removes tobacco stains, first applica-
tion. Exerybody needs it. Quick sales, big profits.
Sample and instruction, ten cents. DR. VINETTE,
Chippewa Falls, Wis. *

IF YOU WANT TO BE A SUCCESSFUL
agent, read “The Agent (His Paper).” Two speci-
men copies and a wealthy scheme for a dime. end
to-day and learn the art of success in the agency
field to-morrow. The Agent (His Paper), Box E,
Cassandra, Pa. 4)

AGENTS WANTED—SELL _RICH LOOKING,
imported 36x68 rugs, $1 each. R. 11. Carter, Milan,
Tenn, sold 115 in four days. His profit $57. You
can do as well. Write for sample offer and unique
selling plan; exclusive territory. L. Condon, Impor-
ter, Stonington, Maine.

MODERN ELECTRICS OFFERS UNUSUAL
inducements to those who have the time to obtain
subscriptions to “Modern Electrics.”” Write for full
articulars to Modern Electrics, 231 Fulton St., New
"ork City.

PERFECTION POCKET ADDING MACHINE.
Lightning seller.  Agents wanted. Cincinnati Spe-
cialty Mfg. Co., Dept. B, Cincinnati, Ohio.

EVERYBODY BUYS OUR PURE MINT CHEW.
ing gum at 2 packages for 5c. Samples and wholesale
prices to you, 10c. Mullin Co., 4410 Princeton Ave.,
Chicago, Il

AUTOMOBILES

AUTOMOBILES A. C. C. A. PRICES TALK!
Every make, every model. Hundreds runabouts,
racy roadsters, five-seven passenger touring cars. $50
up. Guaranteed five years. Shipped Freight Prepaid.
\erite to-day for the largest illustrated catalog pub-
lished! The Automobile and_ Cycle Company of
America, Dept. 10, 1769-1787 Broadway, New York
City, (tf) %

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 57 illustrations and is
considered a masterpiece. Send $.25 in stamps, coin
or M. O. to Modern Electrics, Book Dept., 231 Ful-
ton St.,, New York City,

NEW VB()OK, “JANE,” 16¢c; CATALOG OF
books and den pictures free. Bond Pub. Co., R4,
Columbus, Ohio,

WIRELESS FIRM DIRECTORY OF UNITED
States; Kostpaid. 26c.  Kraemer, 1419 East Third,
Duluth, Minn.

WE ARE DESIROUS OF OBTAINING SOME
additional copies of April, 1908, and January, 1900,
of Volume No. 1. Mail them in and we will remit
Q'I‘OI’;\]]JN). Modern Electrics, 231 Fulton St., New

ork.

ELECTRICAL APPARATUS

AMMETERS, 1,000 WATCH SIZE, NICKEL-
plated, guaranteed, battery testers, in chamois leather
cases, Read 0-30 amperes, 25c postpaid. Stamps
taken. E. W. Electrical Co., 3525 Broadway, N. Y.

. RENEW OLD DRY BATTERIES: COMPLETE
instructions, 25c; guaranteed. Clark, 824 North 20th,
Philadelphia.

BOUND VOLUME NO. 3 OF “MODERN ELEC-
trics’” is now ready, which contains 740 pages, over
1,000 illustrations and writings of 300 authors, 650
articles of unusual interest, with 1,178 questions and
answers, Bound in handsome black cloth, eold
stamped. $1.25.; $.30 extra by mail. Modern Elec-
trics, Book Dept., 231 Fulton St., New York City.

FOR SALE

“WIRELESS HOOK-UPS,” CONTAINING 96
pages and 160 hook-ups, is full of diagrams fuily il-
lustrating every possible wireless connection. This
hook will enable wire.ess men to _get excellent results.
Sent postpaid for $.25. Modern Electrics, Book Dept.,
231 Fulton St., New York City.

COIL, 4" SPARK WITH E. 1. Co. INTER-
rupter, also %-K. W. coil. Ear! Cline, Marietta, O.

PORTABLE WIRELESS SET, $5.00. WIRELESS,
1059% Bond St., Elizabeth, N. J.

COMPLETE WIRELESS OUTFIT. FINE CON-
dition. Spark coil 17, Brandes receivers, cost $25.00,
will sell for $15.00. For full I\Particulars address,
Kuh, 12 Sterling Pl.,, Brooklyn, Y.

FOR SALE—E. I. CO’S ELECTROLYTIC DE-
tector, $1.00. Receiving Condenser, 25c. Potentio-
meter, 75c; hand feed arc lamp, $1.00. Jas. Leroy
1fodges, Booneville, Miss.

%-KILOWATT SET FOR CASH, SMALL A. C.
motor or C. generator. J. W. Gore, Arlington,

h

When writing, please mention “Modern Electrics.”
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MACHINERY AND TOOLS

FOR SALE
WONDERFUIL. AERROPLANE PUZZLE, 10¢
Silver. Fred Fulgora, DLox 356A, North Diamond

Station, Pittsburgh, Pa.

WIRELESS INSTRUMENTS FOR SALE: GOG
as new; very cheap. A. Drozdouski, 408 Logan Ave.,
San Diego, Calif.

3%-K. W. TRANSFORMER, $18.00. 5-A. 12-V.
Holtzer-Cabot Generator, $8.00, Rotary Variable Con-
denser, $3.00. H. B. Pecarson, 997 Sterling Pl,
Brooklyn, N. Y.

WILIL. SELIL MY ONE-HALF K. W. SENDING
set and good receiving sct for $30.00. For_particu-
lars, address Charlie Daniels, Covina, Calif. Box 444.

SALE—MOVING TPICTURE FILM, 1c¢
11. Davis, Watertown, Wis.

FOR
foot; machines, $40.

NATURE'S
and paper year, 75¢. C.

HERBS 90 DAYS

TREATMENT
Little. Granite Falls, N.

YOU MAY ORTAIN REAUTIFUL W. A. O, A
Watch Fobs, cither silk or leather, kyrcpaid. by send-
ing $.54 to Wireless Association of America, 231 Ful
ton St., New York.

HELP WANTED

ELECTRIC METERMEN WANTED IN EVERY
statc—$900-$1,000 yearly. Rapid introduction of
electricity creating new positions daily. We will fit
fou for a splendid position and assist you to get it.
3ooklet giving full particulars sent free. Write for it
to-day. Fort W?ne Correspondence School, Dept. 50,
Fort Wayne, Ind. (4 )4

FREE ILLUSTRATED BOOK TELLS ABOUT
over 860,000 protected positions in U. S. service.
More than 40,000 vacancics every year. There is a
big chance here for you, sure and generous pay, life-
time employment. Easy to get. Just ask for gooklet
.3 (():47. No obligation. Earl Hopkins, \Washington,

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors: no capital; free
instructive booklet, giving plans of operation. G. F.

Redmond, Dept. A . Boston, Mass, (6)%
INSTRUCTION
THE THIRD ANNUAL OFFICIAL WIRE-

less Bluc Book of the Vircless Association of Amer-
ica is now ready for delivery. It contains U. S. Land
and Ship Stations and wireless map of the U. S, in
three colors, suitable for hanging in stations. $.13
by mail. Modern Electrics, Book Dept., 231 Fulton
St., New York City.

LEARN WIRELESS TELEGRAPHY BY OUR
%ulck‘ course tor beginners and advanced students.

ur instructors practical operators and wireless con-
struction men. Reasonable rates. Continental Wire-
less School, 420 Market St., San Francisco, Calif.

. LEARN VENTKILOQUISM AT HOME. PAR-
ticulars for stamp. M. Bailey, Box 253, St. Paul,
Minn. (tf) %

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other occult sciences to all who send their ad-

dress. Write to-day and learn how to infllience and
control others. M. D. Betts, Sta. 174, Jackson,
Mich. (tf) 4

“HOW TO MAKE WIRELESS INSTRUMENTS.”
by 20 Wireless Experts, containing 96 pages and 76
itlustrations, written expressly for wircless amateurs,
and is a book that you cannot_afford to be without.
Price, $.25 gost aid. Modern Electrics, Book Dept.,
231 Fulton St., New York City.

_FOOT AND ELECTRICAL AND POWER EN.
gine lathes; hand and power planers, shapers and
drill presses; the most modern; the most practical;
various attachments; suppliecs. Shepard Lathe Co.,
134 W. 2d St., Cincinnati, Ohio. (4)

MOTORCYCLES

SUPPLIES—THE LARGEST STOCK IN AMER-
ica. Immediate shipment. Lowest prices. A hun-
dred new ideas shown in our big frece catalogue, P.
Keller’s big hook. Care and Construction of Motor-
cycle, now 15¢c. The Motorcyclist, a dollar magazine,
trial quarter year, 25c. Motorcycle Equipment Co.,
Hammondsport, N. Y. (3%

MOTORCYCLES, SAVE DEALERS’ PROFITS,
buy direct from tne owners. 1 have a]l makes on
my lists. Indians, Marshes, $20.00 up, shipped freight
prepaid and guaranteed for one year. Send for my
list before purchasing. M. E.” King, Automobile
droker, 213-217 W. 125th St.,, New York City. (tf)%

A. C. C. A. PRICES TALK. ENDLESS
varicty, latest models, every make: Indians, Merkels,
Harleys, M. M.’s, hundreds others, $20 up. Ever
machine guaranteed five years. Freight prepaid.
l.argest and only illustrated catalog published, sent

free. The Automobile and Cycle Company of Amer-
ica, Dept. LA, 1769-1787 Broadway, ew York
City. (tf) %

“CONSTRUCTION OF INDUCTION COILS
and Transformers” is a valuable book, containing
100 pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on construction of induction coils_and
transformers. $.25 postpaid. Modern Electrics, Book
Dept., 231 Fulton St., New York City.

PATENT ATTORNEYS

MONEY IN IDEAS—MY BOOK, “THE INVEN.
tor’s Assistant” tells how to gct_it out. Mailed free.
Henry N. Copp. Registered Patent Attorney, b4,

Washington, D. C

PATENTS—SEND SKETCH OR MODEL FOR
Free Advice on Patentability. Book telling, truth
ahout Prices. ‘“No Patent, No_ Pay.” sent 1355,
John J. Thompson, Pat. Atty, Box T, 1110 F St
Washington, D. C

MEN OF IDEAS AND INVENTIVE ABILITY,
write to Randolph & Briscoe, Patent Attorneys, 618
F. Street Northwest, Washington, D. C., for list in-
ventions wanted, and prizes offered by leading manu-
facturers.

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

PHOTOGRAPHY, CAMERAS & SUPPLIES

KODAKS, CAMERAS, LENSES—EVERYTHING
Photographic. New and Sccond Hand. Get latest
bargain list; save money. Willoughby, 814 Broadway,
New York. (9%

PRINTING & ADVERTISING SPECIALTIES

WE PRINT ANYTHING! GOOD WORK, LOW
prices. Stamp brings samples and price list. Eastern
Print Shop, Eastern Ave., Baltimore, Md.

LLOOK HERE—100 LETTERHEADS, 100 ENVE.
lopes, 100 return envelopes or business cards, printed
for $1, postpaid; 500 of each by express prepaid, $4.
Walden Press, Roxbury, l\.dass.

3,000 ADVERTISING STICKERS, $1.00. EVERY-
thing low. Cataloguc mailed. Walter's Printery, 35
Myrtle Ave., Brooklyn, N. Y (4]

When writing, pleasc mention ‘‘Modern Electrics.”
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PICTURES AND POST CARDS

IT'S A TREAT, “KATE,” 10C. CAT. OTHER
classy books and pictures free. Atoz Co., C3, West
Jefferson, Ohio. 1)

ADVANCE SOCIALLY — OUR MAIL WAY
tells us how to exchange good motto and message
cards (that really say something “worth while™)
among either ladies or pentlemen everywhere. It's
big, world-wide, strong and reliable. Registers new
members now for a year for 25 cents. We start you
right, Fascinating, absorbing, profitable, results as-
sured. All fun lovers and optimists send to Advanced
Correspondence Exchange, E 714, Pitcairn, Pa. Spe-
cial correspondents wanted. @)%

REAL ESTATE

.FOR SALE: 60 ACRES OF FINE LAND, ON
Grand Island, N. Y., fronting on the beautiful Nia-
gara River, right across from Buffalo; suitable for
high grade development, bungalow plots, gentleman's
estate or farming; nearly 600 feet shore front with
riparian rights; price $300 per acre; worth $500; lib-
eral terms’ will be made with responsible parties; house
and barns near shore. Address W Northrop,
Grand Island, Erie County, New York.

STAMPS, COINS, ETC.
$7.75 PAID FOR RARE DATE 1853 QUARTERS,
$20.00 for a Half Dollar. We pay cash premium on
hundreds of coins. Keep all money coined before
1880, and send 10 cents at once for our New Illus-
trated Coin Value Book; size 4x7. It may mean your
fortune, C. F. Clarke Co., Coin Dealers, Dept. 16,
Le Roy, N (tf) %
GET ACQUAINTED WITH THE LARGEST
philatelic supply house in the South. . See Adv. on
ﬁage 396. Special this month, 500 all different. P. O.
ox 785, Jacksonville, Fla.
H. Leonard.

Mexican revenues for only 20c.
STAMPS, 100 ALL DIFFERENT, FREE. POST-
g)ghe, 2c. Mention paper. Quaker Stamp Co., To](eld(?),
io.

MODERN ELECTRICS

TYPEWRITERS

TYPEWRITERS: CALIGRAPHS, $6:00; HAM-
mond, Yost, Densmore, Williams, $10.00; Reming-
ton, $12.00; Smith Premier, $15.00; Oliver, $24.00;
Underwood, $30.00; all makcs on hand; fifteen days’
trial allowed, and a year's guarantee. Send for cat-
alogue. Harlem Typewriter Exchange, Dept. M. E.,
217 West 126th St., New York City. (ti) %

WIRELESS

SECONDARIES WOUND TO ORDER. WRI’I‘T‘Z
for price on yours. Guarantee satisfaction. Rego
Mfg. Co., Arlington, Md.

FREE—CLIMAX WIRE FOR AMMETER. WITH
cach order for low melting alloy for mineral detec-
tors I will include, free, two feet of No. 86 or 40
Climax wire. Alloy, per ounce, 25c. L. C. Apgar,
Carleton Road, Westfield, N. J. *

WILL EXCHANGE COMPLETE WIRELESS
telegraph outfit, also new dynamo, for motorcycle.
Every article is new and guaranteed. Write for de-
scription. George Fletcher, Easton, Mass.

SNAPS—FIRST-CLASS 2 K. W, CLOSED CORE
Transformer, $27.50. Rotary gap, aluminum wheel,
high pitch, with motor, $4.00. 4-in. spark coil, $14.00.
Will send on trial. E. H. Easton, Bellingham, Wash.

RECEIVING SETS, ENAMEL WOUND, DOU-
ble slide 12” tuning coils, universal detcctor, two fixed
condensers. Mounted on oak base. Price, $6.00.
Wachusett Wireless Supply Co., 50 Mt, Vernon St.,
Fitchburg, Mass.

E 1 C6.’S TESLA COIL, $3.00. TRANSAT-
lantic phones, $4.50. Andion detector, $3.00. Other
goods. Write for list. A. Dunten, Beaver Dam, Wis.

IT IS IMPORTANT THAT ALL INTERESTED
in wireless should join the Wireless Association of
America, which is helpful to those interested in an--
way in the wireless industry. For full particulars,
address, Wireless Association of America, 231 Fulton
St., New York.

A $1.00
Safety Razor
FREE'!

WITH TWO YEARS' SUBSCRIPTION
TO MODERN ELECTRICS

You Save 1 m

RANDALL SAFETY RAZOR and 12 blades, $1.00
MODERN ELECTRICS, two years . . . 3.00
Total . $4.00

Our ““GET ACQUAINTED ™" Offer, both for 2.00
SAVING $2.00

This RANDALL SAFETY RAZOR which
retails regularly at $1.00, consists of :—

The Randall Razor Frame which is made of
brass, heavily nickel-plated.

Twelve Blades given FREE with each set, repre-
sent the highest perfection in manufacturing, being made of
the highest tempered steel, skillfully ground and honed to
the keenest edge.

The Case is almost id 1 to those lied with
the standard safety razors sold at higher prices. v s of
chase leather, with a special fastening device to lock it, arnd

With New Departments on '* Aeronautics '’ and

MODERN
ELECTRICS

* THE ELECTRICAL MAGAZINE FOR EVERYBODY.
The Brightest and Most Interesting Electrical Magazine Published.

‘ With the Inventor,’”
NEARLY FIVE YEARS OLD. Containing 96 to 128 pages monthly,

is lined with a rich plush. ’ written in a popular style to interest and to be understood by everybody.

Thi i ifon has created what is to-da; The Magazine to Read if you want to keep up to date on Wireless and
i,:'dcasot;?l? n|a£ most useful and practical safet; | ’ll)':)ognrr'a in ;};ctrlclty. ACOEPT NOW this unusual offer and mall eenpon
razor ﬁt devised irrespective of price, and is given with the ~DAY. Add 16c. for mailing and packing razor, "
IRON CLAD GUARANTEE thatititdoes notgive  15¢ MODERN ELECTRICS, 281 Pulton St., New York, N. Y,

1

In every respect your money will be re- Eaclosed find 82, 16 (cash. stamps or M. 0.), for which
funded without a word. per Copy nnd'l:ne Prel;lald one BCEnd:drd Bnl:as:lls:ht{ill;::‘r on
1 ds ibed in tl viisement an orm
This Razor Given Absolutely FREE $1¢0 E"l::‘t’rluef.s:ltwoy:lrshllhe :;dre':abelow.
with Two Years' Subscription to per Iear T

Street

City and State.
, Note-—-Fer K. Y. City or Canada sdd 36,1 Foreign, 600

MODERN ELECTRICS siwssris

When writing, please mention ‘“Modern Electrics.”
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Electrical
Experience Counts

F YOU have had practical experience at electrical work, fine posi-
tions are waiting for you in the United States Navy.
1 you are a telegrapher. the navy can make you a radio (wire-
less) operator.

If you are already a radio operator, you can be advanced promptly
to important positions,

Itis very much worth the while of every ambitious young man
between 18 and 25, of good physique and morals, and possessed of a
knowledge of electricity, to look into the work of the Electrical Branch
of the Navy.

The pay is excellent, and is clear of all living expenses. The
chances to learn the trade thoroughly and to be promoted to positions
of responsibility are unusual.  And the healthy life, the stimulating.com-
panionship of fine young fellows, the incentive to save money are un-
equalled anywhere in awil life.

Send for particulars. Complete information regarding the electrical
schools at the New York Navy Yard and at Mare Island will be
mailed you on request. Also details that will inform you fully about
pay, hours, promotion, etc. Write a post card today. Address

Constructing a Fire Control
Bureau of Navigation, Box 10, Navy Department, Washington, D.C. Telephone Board, Navy Electrical Class

UNITED STATES NAVY

Know Electric Light-
ing from A to Z

Whether you're electrician, contractor, building mana-
ger or just a plain, ordinary user of electricity, you need
to be posted on what the best lighing systems are and
how to install them, what kind of lights are most efficient
in this type of building and what in that.

“MODERN ILLUMINATION" Answers Your
Questions. It's a Book of Solid, Scientific Knowl-
edge for Student, Blectrician, Contractor and User.

e bt e

MODERN ILLUMINATION

It’s the last word in illuminating science and construction—
chock full of the information you want—written in a way
you’ll understand.

The authors, Henry C. Horstman and Victor H. Lamps—Reflectors—Fixtures—ILocation of Lamps

Tousley, are recognized authorities on applied elec- —Indirect Lighting. One chapter discusses Prac-
trical science. Among the subjects they treat are: tical Requirements for Different Rooms and Build-
Nature and Properties of Light—Photometry and ings, another, Directions for Drawing Up Plans
Illumination Calculations—Construction Uses, Ad- and Specifications.

vantages and Disadvantages of Different Types of
is published in pocket size, for ready reference, handsomely

o L]
MOdern lllumlnatlon bound in limp grcen morocco, stamped with gold, and is printed
" - - in clear type on good paper. It contains over 250 pages of
reading matter, with practical tables, illustrations and diagrams.

ORDER A COPY ON APPROVAL—MONEY BACK IF YOU SAY SO

Send us $2 and we'll send you a copy of “Modern Illumination,” charges prepaid. Look it through and
if you don’t believe it’s worth the price, send it.back at our expense and we'll refund your money.

DESCRIPTIVE FOLDER SENT ON REQUEST.

FREDERICK J. DRAKE & CO., 1321.27 Michigan Ave., Chicago

When writing, please mention "mod‘crn Electrics.”
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A Book of Valuable Ideas
for Beautifying the Home

We will send you FREE our book “The Proper
Treatment for Floors, Woodwork and Furniture”
and two samples of Johnson’s Wood Dye and
" This tex £ thirts-two pagesis v R o
Prepared Wax. i ihitation Belfons o S o o toieeh
You will find this book particularly useful if you are contemplating build-
ing—if you are interested in beautiful interiors—if you want to secure the
most artistic and serviceable finish at least expense. This book is full of
valuable information for everyone who is interested in their home. Mail
coupon for it today.
With the book we will send you samples of two shades of Johnson's

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

Johnson’s Wood Dye

should not be confused with the ordinary water stains which
raise the grain of the wood—or oil stains that do not sink be-
neath the surface of the wood or bring out the beauty of its
grain or varnish stains, which really are notstains at all but

Johnson’s Wood Dye is a dye in every sense of the word—
it penetrates deeply into the wood bringing out its natural
beauty without raising the grain. It is made in fifteen beau-

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

No. 126 Light Oak No. 110 Bog Oak No. 181 Brown Weathered No. 172 Flemigh Oak
No. 128 Dark Oak No. 128 Light Mahogany No. 132 Green Weathered No. 178 Brown Flemish
No. 125 Mission Dak No. 129 Dark Mahogany No, 121 Mosz Green No. 120 Fumed Oak
No, 140 Early English No. 130 Weathered Oak No. 122 Foredt Green

Half Gallons $1.60

Johnson’s Prepared Wax

s complete finish and polish for all wood floors, wood-
work and furniture--including pianos. Just the thing
for Mission furniture. Johnson'sPrepared Wax should
be applied with s cloth and rubbed to a polish with a
drycloth. It impartgn velvety protecting finish of great
beauty. It can he used successfnlly over all finishes.
Johnson's Artistic Weod Finishes are for sale hy all
leading drug and paint dealers. If your dealer hasn't
them in stock he can easily procure them through his
jobber.

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

e vy, 5 CJOHNSON & 50N

Lo QLW \ Racine, Wis.
Free Coupon

1 accept your offer R
atities l{wklctgd:.\ The Wood Finish
tion M. E, 7 and two \

sample bottles of John- ing Authorities

son’s Wood Dye. Send me
3188 NO. .-oemmmmmmmesennreom \

and one sample can of Johuson's

Prepared Wax. \\

Y .1 T e e — \
)

Name

When writing, pleasc mention *“Modern Electrics.

EE N

[ £ 0.
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The Practical Electrician

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

By PROFESSOR W. WEILER, of the University of Esslingen,
Transiated by . GERNSBACK  meem: (Germany)

CHAPTER 1lI
(Continued)

APPLICATION OF THE FORE-
GOING TO THE TANGENT
GALVANOMETER.

~f(F a circular conductor, A B C, Fig.
Jj 115, is placed in the magnetic
meridian, and if there is hung in
the center of the conductor a cocoon
thread, to which is attached a small
magnet, which is so short that its
length, in relation to the diameter of
the ring, is negligible, for instance if
the length of the magnet is only 1-20
of the diam-
eter of the
/ circle, then
ot the needle is
— , h
X = e suspended in
e N auniform

ety magnetic
/I\;T'_\.“ field,

A

§

pro-
duced hy the
current, the
lines of force
of which run
perpen -
dicular to the magnet. Now it is well
known that the strength of the mag-
netic field increases in the same pro-
portion as does the current strength;
and the magnet will, therefore, be
turned from its original position,

Fig. 115

through an angle which becomes
greater the stronger the current. The
close relations of the current and the
deviation angle of the magnetic needle
to each other becomes clear from the
iollowing considerations.

The directive force of the earth on
the poles of the needle is constant, and
can be represented by the ordinate,
OB, Fig. 116. A g o
current, flowing
in the plane of the a
meridian, produces [ay”:
a magnet field,
the lines of which
act perpendicular
to those of the field of thé earth. The
action of the current can, therefore, be
represented by the abscissa, OA, whiclh
is at right angles to OB.

On the one pole of the needle, there-
fore, two forces, OB and OA, are acting,
and their resultant, from the law of
the parallelogram of the forces, is
along the diagonal, OC, and the devia-
tion angle equals a. If one doubles
the strength of the current flowing
through the conductor, it is evident
that its effect on the needle will be
OA’ = 20A, and as the effect of the
carth is constant, the needle will fall

L O

0 4
Fig. 116
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in the direction OC’ and its deviation
equals a’. Straight lines going out
from the needle will, therefore, cut oft
the line BC' = 2BC. The lines BC,
BC, etc.,, are what is known, in tri-
gonometry, as the tangents of the an-
gles a, a’, etc. Therefore, it will be
seen that it is not the turning angles
which increase proportionately with
[ '.Y ¥ s 5 7 8 9

91

Fig. 117

the currents’ strength, but with their
tangents,

In order to make it unnecessary to
refer constantly to a table of tangents,
construct one-half of the scale as fol-
iows:

IFig. 117. Draw the quarter circle,
OBA, and a tangent to the point, B.
On this tangent lay off equal dis-
tances, I to II, and draw lines through
these points, and the center, O, and
mark the points where these lines in-
tersect the arc, AB, 1 to 11, to corre-
spond with the divisions on the tan-
gent. If it is desired that the parts
of the arc should not alone be pro-
portional to the tangents of the angles,
see Fig. 116, but proportional to the
tangents which correspond to the arcs,
one arranges the tangent to be equal
the radius (tangent 45° = 1; in Fig.
117 B4 = BO), divide the tangent in
45 equal parts. Now place 45 of the
same parts on the continuation of the

Fig. 118

tangent and connect the various points
with the center.

From this it will be seen that a tan-
gent scale is very uneven, as may be
seen by studying Fig. 117. It will be
seen that the parts 7, 8, 9, 10 and 11

MODERN ELECTRICS

on the scale comes very close together
and opens up the higher, the scale
goes.

82, Mechanical Explanation of the
Tangent Law.

Construct an apparatus as shown in
Iig. 118. This may be constructed en-
tirely of wood, a small wheel and a
few odds and ends.

The short wooden block, NS, repre-
sents the magnetic needle. This piece
of wood turns around its center, C,
which may be an ordinary nail. It wil!
now be seen that two different forces
act upon N; namely, the weight, G
{one or two ounces), and the change-
able weights which are placed in the
scoop, W (made of cardboard).

The height of the roll, or wheel, R,
is such that the cord, RN, runs hori-
zontally, when NS stands -vertically,
i.e., when there is no weight in the
little scoop.

If the wheel, R, is placed sufficiently
far from NS, the string, RN, will al-
ways remain almost horizontal, even
if NS is deviated. The thin hand on
NS moves over a vertical scale, which
is divided into equal parts, as shown.
This scale may be made of cardboard.
If the hand shows 1, if, for instance, 1
cunce is placed in the scoop, it will be
pointing to two when double the
weight is used. If three times as much
weight is used it will point to three,
and so on. This condition is best seen
from the deviation angle of 45°.

At 45° the needle is deviated at its
greatest angle, and this is, therefore,
the sensitivity angle of the tangent
galvanometer. The deviating values
are, therefore, proportionate to the
scale parts oI, 02, and 03, and so on;
and, inasmuch as these themselves are
tangents, the tangent law will hold
good, inasmuch as the following re
quirements are covered:

1. The weight, G, does not change
in direction nor size if NS is changed.

2. The deviating force always acts
in the same direction and at right an-
gles to the directionary force.

83. Voltmeter—Faraday, 1335.

Referring to Figs 106 and 107, if we
fill the tangent ring with about fifty
convolutions of very fine silk insulated
wire, about No. 36 B. and S., in such
a manner that the resistance of the
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ring is about 100 ohms, a deviation
of 45° of the needle equals a pressure
of 10 volts. If we use No. 41 B. & S,,
we find that 100 ohms. requires 129.5
ft.; therefore, it will be seen that for
fifty convolutions only 91.5 ft. are re-
quired ; therefore, the difference, 38 ft.,
cannot be wound on the ring. This
extra wire is, therefore, wound on a
small wooden spool, befilar, and this
gpool may be glued on a base.

An angle of deviation of the needle
of 45° corresponds to five ampere
turns. The same effect may be had
of fifty turns through which flows 1/10
ampere, which equals 10 volts divided
by 100 ohms. If we leave in the groove
the original five turns of the heavy
wire, and if we wind the fine wire on
top of this, connecting each end, to
separate binding posts, we have a

combination volt-ammeter in one in-
strument. It should be observed that
the voltmeter, Fig. 119, is connected
in shunt with, or directly across, the
supply line, AB, while the ammeter is
connected in series. It is well to re-
ﬁ" member that the

J 2 voltage, or E.M.
T F., of supply of

l@i current can only

¥ be measured ac-

Fig. 119 curately when no
current, or only a very minute amount of
current, flows through the measuring in-
strument. For this reason it is necessary
that the instrument have a very high
resistance, in order that the resistance
of conductors of the current supply can
be neglected. A voltmeter is, there-
fore, a galvameter, having a very high
resistance. It is, therefore, possible
for any galvometer, which has been
gauged properly, to measure the elec-
tric tension, or E.M.F. Ordinarily, dif-
ferent resistances are included with
such galvanometers, which makes it
possible to measure different voltages.

84. Calibrating a Voltmeter.

One method of doing this is shown
in Fig. 120.

B represents a battery of several
cells in series; ac represents a German
silver wire, size about No. 14 or 16,
B. & S. This wire forms a part of the
circuit of the battery, B. The volt-
meter to be calibrated, G, is placed in
shunt with the wire ac, in such a man-

ner that ab = 1000 parts; in another
shunt we find a key, S, a galvanometer
G?, and a precision Daniell battery, N,
which is connected in opposition to the
battery, B, on a length, ac = 1110
parts.

The wire, abc, is stretched over a
measuring rod having 1000 divisions
in the length adopted for the resist-
ance, ab.

The contact, C, can be moved back
and forth along the German silver wire.
The short circuiting strip, R, is now
moved back and forth till no current

M‘l‘ﬁ"n"_" =
QZ @0" h_lj
e

@, LB
(6 "7 TS T T T T ade )
Fig. 120

can Dbe obtained in G®. When this
point is reached there will be a differ-
ence of potential of 1 volt between a
and b, as a normal Daniell battery
measures I1.110 volts (1110 parts —
1.110 volts and 1000 parts = 1 volt).
The circuit of G? is only closed,
through S, temporarily, in order that
the current remain constant in N.

Another method, shown in Fig. 121,
is effected by means of the copper vol-
tameter.

The principle: - A current, from the
battery, B, which has a very small in-
ternal resistance, but a constant elec-
tromotive force, is sent through the
voltameter, V, filled with sulphate of
copper, the negative electrode having
been weighed previously. The current
now passes through the resistance, w,

L

S
{353

which equals 1 ohm. The wires of
this resistance must be heavy, so that
the current will not heat same A key,
to open and close the circuit, is shown
at S. Between the two ends, a and b,
of the eesistance, connect the volt-
meter, to be calibrated, VG, and a vari-
able resistance, W, the amount of
which latter depends upon the sensi-
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tiveness of the voltmeter, VG; for in-
stance, if VG has a resistance of 250
chms., and if the current passing
through ab is 1.8 amperes, W will have
upwards of 10000 ohms. If the cur-
rent flowing through ab, and which
has been ascertained also through the
tangent galvanometer, T, 1.8 amperes,
we will have a potential difference be-
tween ab, from ohm.’s law, of 1.8 volts;
for 1.8 amperes equals V divided by
1; therefore, V. = 1X 1.8 = 1.8 volts.
‘The resistance, W, is changed in such
a manner that the deviation of the volt-
meter, VG, remains within the scale.

The experiment: Close the circuit
by means of the key, S, for 30 min-
utes. Note the tanget galvanometer
and voltmeter deviation, every two
minutes, to be certain that the current
remains constant. At the end of the
30 minutes, open the current and
weigh the negative electrode again.
f.et us say the electrode has gained
p grams; therefore, it would have
gained in one hour two p grams.

The average intensity, I, has now

2
0 amp. because 1 ampere de-
I1.18
posits, in onc hour, 1.18 grams copper.
Also, the potential difference, V, be-

been

IXz2p
tween a and b has been ——; be-
1.18
1 X 2p
cause V=wX I = ——m—.
1.18

If d is the average of the observed
deviations of the voltmeter, VG, we
1.18 X d

will have I volt = —

scale parts.
2p
(To be continued.)

STRENGTH TESTS ON CROSS
ARMS.

Recent tests made by the Forest Ser-
vice of the United States Department
of Agriculture upon 84 six pin six foot
cross-arms. approximately 374 wide by
4Y% deep, these cross-arms being di-
vided into twelve groups, according to
the kind and quality of wood from
which they were made, has shown that
even the weakest of the cross-arms de-
veloped sufficient strength to with-
stand side stress due to the pull of the

MODERN ELECTRICS

wires which would be attached to them
in practice, to more than break the pole
—in other words, the pole would fail
hefore the cross-arms.

THE POULSEN SYSTEM IN
AMERICA.

The Federal Telegraph Company, of
San Francisco, Cal., which uses the
Poulsen wireless system, has acquired
the exclusive rights for the United
States, Alaska, Cuba, Panama, Porto
Rico, Hawaiian Islands and Philippine
Islands, and the trans-marine rights of
Valdemar Poulsen, of Copenhagen. It
is stated that a speed of 400 words per
ininute is possible by this system. The
Federal Company now has fourteen
stations on the Pacific Coast and it is
stated the company will establish sta-
tions throughout the United States for
overland commercial service. Its fac-
tory and laboratories are at Palo Alto,
Cal. :

WIRELESS TELEGRAPHY AT
SEA.

It is stated that since the beginning
of 1909 the passengers on twenty-two
shipwrecked vessels have owed their
lives to the fact that the ships were
cquipped with a wireless telegraph sys-
tem, and were consequently able to
send out messages for assistance.

NEW WIRELESS BLUE BOOK.

NOTICE.

The United States has arranged to carry
out the Berlin Wireless Telegraphy agree-
ment for systematizing the call letters of
Amecrican ships. So far the International
Bureau has assigned the series beginning
with K and W to American merchant ves-
sels and yachts, and the series beginning with
N to the vessels in the United States Navy.
This means that a great many calls will be
readjusted, and for this reason our Wireless
Blue book, which was to ¢ome out in July,
will not come out until December i1st.’

We have furthermore decided upon making
a very large book of the wireless blue book,
instead of the small booklet, and we will, in
our August issue, announce the contents of
the new book.

The members who have registered, so far,
will, of course, be listed in the new book.

For further particulars as to the new book,
;éddrleqss YBluc Book Department, 23t Fulton

t, N. Y,
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Swiss Testing Transformer

Following the American practice,
there has been a steady increase in
transmission line voltages

testing transiormer, details of which
were given in June number, but it is

in Furope. Also, follow-
ing the American idea,
transmission line appa-
ratus and insulators are
tested at twice the [ul!
line pressure. This has
necessitated the design of
testing transformers to
supply the high potential
alternating current used
in making the tests. The
accompanying photo-
graphs show a transform-
er, designed and built by
the Swiss Oerlikon works.
It is quite different from
American  transformers,

both as to the disposition !
of the windings and the

position of the core, which is hori-
zontal. In American transtormers the
core is, in almost every case, vertical.
Just why the core of this transformer
is horizontal is not apparent, for it is
considered that the vertical placing of
the core and windings allows a better

circulation of the oil in which they are
immersed. This transformer is rated
at 25 kilovolt-amperes and a voltage
of 200,000. This seems rather small
~hen compared with the 500,000 volt

mteresting to compare them in other
respects.

MARCONI COMPANY BIDDING
ON GOVERNMENT CON-
TRACTS.

The Marconi \VWireless Telegraph
Company of America recently started
a campaign of advancement by bidding
on and taking contracts to supply the
U. S. Government with radio communi-
cation apparatus, and placing before
the public a line of experimental radio
apparatus, at the samec time employing
engineers capable of carrying out this
and other work.

NO MORE LOVE-MAKING BY
WIRELESS.

It is stated that a Government cen-
sorship of wireless messages has been
established at Newport, R. 1., in order
te stop the sending of love messages
from women ashore to sailors on ships.
One Boston girl asked her “Darling
Jack,” who was with the fleet, to come
back to her as soon as possible because
she had not been kissed in so long a
time that her lips were dry. The un-
sentimental Government authorities
state that important business has been
interfered with by trivial messages.
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A Purely Electnc Pump

By H. Gernsback.

Experimenting with the electrolytic in-
terrupter, bearing the author’s name, the
idea occurred to him to use a metal tube
as the anode, instead of the regular metal
rod. It was thought that a more even
wearing, at the lower extremity, would

FIG. |

result. An ordinary brass tube 4 inch
outside diameter with 1/16 inch bore was
tried first. As soon as the interrupter was
put in operation, a surprising phenom-
enon took place ; the electrolyte of the in-
terrupter rose up through the metal tube,
and with such force that a fountain-like
stream, over two feet in height, spurted
from the upper end of the brass tube.
The interrupter itself worked as well as
with a solid rod, perhaps even a little
steadier.

It is, of course, well known that the
electrolyte always tends to rise in the
porcelain (or glass) tube, G, of an elec-
trolytic interrupter, no matter what its
construction, or principle. For this rea-
son electrolytic interrupter tubes invari-
ably have an overflow arrangement, not
far from the upper énd.

While the rising of the electrolyte in
the interrupter has, of course, been well
known, the author has never seen any
mention of the subject of actually using
this action for pumping electrolyte from
a lower level to a higher one. At first
thought, it might be reasoned that inas-
much as only an acid solution can be
pumped, (the electrolytic interrupter only

working well with acid electrolyte), the
phenomenon, while interesting, would be
useless for practical purposes. Although
we have here a purely electric pump, op-
erated solely by electricity, no motor,
valves, etc., of any kind being used, it is
of course obvious that, even if some in-
dustry, (for instance, a storage battery
plant), could use the principle to pump
acid from one floor to another, the
“pump” would be pretty expensive in
operation, besides which, its capacity
would be ridiculously small. Further-
more, the electrolyte, when leaving the
metal tube, is quite hot. The author,
however, applied the principle, with suc-
cess, to the electrolytic interrupter itself,
to overcome one of the latter’s main-diffi-
culties :—the heating of the electrolyte.

The arrangement as shown in Fig. 2,
was used successfully.

A, shows the electrolytic interrupter,
with the porcelain tube, B. C., is the cath-
ode, T, the anode, the brass tube, pump-
