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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. 

5% discount for 3 iiiNertion« 
10% dlNcount for O InnertlonN 
15% discount for O insertions 
20% discount for 12 insertions 

within one year. 
With 65,000 subscribers, we have over 325,000 

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 

AUTOMOBILES—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 PEOLI.” 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. model Bleriot 

Monoplane, 15 c. 
5 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. Co., 
X., 38, La Crosse, Wis. 

AGENTS WANTED—FAD-A-WAY ANTISEPTIC, 
tooth bleacher. Removes tobacco stains, first applica¬ 
tion. Exervbody 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. Send 
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. II. 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 
particulars to Modern Electrics, 231 Fulton St., New 
York 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, Ill. 

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. 
Write 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)* 

WE ARE DESIROUS OF OBTAINING SOME 
additional copies of April, 1908, and January, 1909, 
of Volume No. 1. Mail them in and we will remit 
promptly. Modern Electrics, 231 Fulton St., New 

WIRELESS FIRM DIRECTORY OF UNITED 
States; postpaid, 25c. Kraemer, 1419 East Third, 
Duluth, Minn. 

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in 
this science. 7 his 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 BOOK, “JANE,” 10c; CATALOG OF 
books and den pictures free. Bond Pub. Co., B-4, 
Columbus, Ohio. 

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 1,173 questions and 
answers. Bound in handsome black cloth, gold 
stamped. $1.25.; $.30 extra by mail. Modern Elec¬ 
trics, Book Dept., 231 Fulton St., New York City. 

FOR SALE 

“WIRELESS HOOKUPS,” CONTAINING 96 
pages and 160 hook-ups, is full of diagrams fully il¬ 
lustrating every possible wireless connection. This 
book will enable wireiess men to get excellent results. 
Sent postpaid for $.25. Modern Electrics, Book Dept., 
231 Fulton St., New York City. 

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

PORTABLE WIRELESS SET. $5.00. WIRELESS, 
1059J4 Bond St., Elizabeth, N. J. 

COMPLETE WIRELESS OUTFIT. FINE CON-
dition. Spark coil 1", Brandes receivers, cost $25.00, 
will sell for $15.00. For full particulars address, 
Kuh, 12 Sterling Pl., Brooklyn, N. 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 
Hodges, Booneville, Miss. 

J4-KILOWATT SET FOR CASH, SMALL A. C. 
motor or D. C. generator. J. W. Gore, Arlington, 
Md. 

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

WONDERFUL AEROPLANE PUZZLE. 10c 
Silver. Fred Fulgora, Box 356A, North Diamond 
Station, Pittsburgh, Pa. 

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

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

WILL SELL MY ONE-HALF K. W. SENDING 
set and good receiving set for $30.00. For particu¬ 
lars, address Charlie Daniels, Covina, Calif. Box 444. 

FOR SALE—MOVING PICTURE FILM. 1c 
foot; machines, $40. II. Davis, Watertown, Wis. 

NATURE’S HERRS 90 DAYS TREATMENT 
and paper year, 75c. C. Little, Granite Falls, N. C. 

YOU MAY OBTAIN BEAUTIFUL W. A. O. A. 
Watch Fobs, cither silk or leather, prepaid, by send¬ 
ing $.54 to Wireless Association of America, 231 Ful¬ 
ton St., New York. 

HELP WANTED 

ELECTRIC METERMEN WANTED IN EVERY 
state—$900-$l, 000 yearly. Rapid introduction of 
electricity creating new positions daily. We will fit 
you for a splendid position and assist you to get it. 
IJooklet giving full particulars sent free. Write for it 
to-day. Fort Wayne Correspondence School, Dept. 50, 
Fort Wayne, Ind. (41A 

FREE ILLUSTRATED BOOK TELLS ABOUT 
over 360,000 protected positions in U. S. service. 
More than 40,000 vacancies every year. There is a 
big çhance here for you, sure and generous pay, life¬ 
time employment. Easy to get. Just ask for booklet 
A 947. 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. G.. Boston, Mass. (6)* 

INSTRUCTION 

THE THIRD ANNUAL OFFICIAL WIRE-
less Blue Book of the Wireless 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. $.15 
by mail. Modern Electrics, Book Dept., 231 Fulton 
St., New York City. 

LEARN WIRELESS TELEGRAPHY BY OUR 
quick course tor beginners and advanced students. 
Our instructors practical operators and wireless con¬ 
struction men. Reasonable rates. Continental Wire¬ 
less School, 420 Market St., San Francisco, Calif. 

LEARN VENTRILOQUISM 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 infl&ence and 
control others. M. D. Betts, Sta. 174, Jackson. 
Mich. (tf)* 

“HOWTO MAKE WIRELESS INSTRUMENTS,” 
by 20 Wireless Experts, containing 96 pages and 75 
illustrations, written expressly for wireless amateurs^ 
and is a book that you cannot afford to be without. 
Price, $.25 postpaid. Modern Electrics, Book Dept., 
231 Fulton St., New York City. 

When writing, please 

FOOT AND ELECTRICAL AND POWER EN-
gine lathes; hand and power planers, shapers and 
drill presses; the most modern; the most practical; 
various attachments; supplies. 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 free catalogue, P. 
Keller’s big book. Care and Construction of Motor¬ 
cycle, now 15c. 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. I have all 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 
Broker, 213-217 W. 125th St., New York City. (tf)* 

A. C. C. A. PRICES TALK. ENDLESS 
variety, latest models, every make: Indians, Merkels, 
Harleys, M. M.’s, hundreds others, $20 up. Every 
machine guaranteed five years. Freight prepaid. 
Largest and only illustrated catalog published, sent 
free. The Automobile and Cycle Company of Amer¬ 
ica. Dept. I. A., 1769-1787 Broadway, New 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 get it out. Mailed free. 
Henry N. Copp. Registered Patent Attorney, 54, 
Washington, D. C. 

PATENTS—SEND SKETCH OR MODEL FOR 
Free Advice on Patentability. Book telling, truth 
about Prices. “No Patent, No Pay,” sent FREE. 
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 
Patents and Their Cost. Shepherd & Campbell, Pat¬ 
ent Attorneys, 500F, Victor Bldg., Washington, D.C. 

PHOTOGRAPHY, CAMERAS & SUPPLIES 

KODAKS, CAMERAS, LENSES—EVERYTHING 
photographic. New and Second 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. 

LOOK 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, Mass._ 

3,000 ADVERTISING STICKERS, $1.00. EVERY" 
thing low. Catalogue mailed. Walter’s Printery, 35 
Myrtle Ave., Brooklyn, N. Y. (7) 

mention “Modern Electrics.” 
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PICTURES AND POST CARDS 

IT’S A TREAT, “KATE,” IOC. 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 gentlemen everywhere. It’s 
big, world wide, strong and reliable. Registers new 
members now for a year for 25 cents. We start you 

Fascinating, absorbing, profitable, results as¬ 
sured. All fun lovers and optimists send to Advanced 
Correspondence Exchange, E 714, Pitcairn, Pa. Spe¬ 
cial correspondents wanted. (2)* 

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. H. 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. Y. (tf)* 

GET ACQUAINTED WITH THE LARGEST 
philatelic supply house in the South. See Adv. on 
page 396. Special this month, 500 all different. P. O. 
Box 785, Jacksonville, Fla. 
Mexican revenues for only 20c. H. Leonard. 

STAMPS, 100 ALL DIFFERENT, FREE. POST-
age, 2c. Mention paper. Quaker Stamp Co., Toledo, 
Ohio. (10) 

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 makes on hand; fifteen days’ 
trial allowed, and a year’s guarantee. Send for cat¬ 
alogue. Harlem Typewriter Exchange, Dept. M. E., 
217 West 125th St., New York City. (tf)* 

WIRELESS 

SECONDARIES WOUND TO ORDER. WRITE 
for price on yours. Guarantee satisfaction. Rego 
Mfg. Co., Arlington, Md. 

FREE—CLIMAX WIRE FOR AMMETER. WITH 
each order for low melting alloy for mineral detec¬ 
tors I will include, free, two feet of No. 36 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 detector, two fixed 
condensers. Mounted on oak base. Price, $6.00. 
Wachusett Wireless Supply Co., 50 Mt. Vernon St., 
Fitchburg. Mass. 

E. I. CO.’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 

MODERN ELECTRICS, two years . 3.00 

FREE! 

15c 
per Copy 

$1.50 
per Year 

SOI.» ON 
NEWSSTANDS 

WITH TWO YEARS’ SUBSCRIPTION 
TO MODERN ELECTRICS 

You Save 1 Q Q°/o 
RANDAll SAFETY RAZOR and 12 blades, $100 

t MODERN 
electrics: 

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 identical to those supplied with 

the standard safety razors sold at higher prices, it of 
chase leather, with a special fastening device to lock it, and 
is lined with a rich plush. 
This Combination has created what is to-day 

recognized as the simplest, most useful and practical safety 
razor yet devised irrespective of price, and is given with the 
IRON CLAD GU A RA NTE E that if it does not give 
satisfaction in every respect your money will be re¬ 
funded without a word. 

This Razor Given Absolutely FREE 
with Two Years’ Subscription to 

MODERN ELECTRICS 

Total . $4 00 

Our “GET ACQUAINTED "Offer, both for 2.00 

SAVING $2.00 

“TOE ELECTRICAL MAGAZINE FOR EVERTBODT. 
W Brightest and Most Interesting Electrical Magazine Published, 
"•th^ew Departments on “Aeronautics” and “ With the Inventor.” 

.NEARLY FIVE YEARS OLD. Containing 96 to 128 pages monthly, 
written in a popular style to interest and to be understood by everybody. 

The Magazine to Read if you want to keep up to date on Wireless and 
m«» in e,ectr'city. ACCEPT NOW this unusual offer and mall coupon 
TO-DAY. Add 16c. for mailing and packing razor. 

MODERN ELECTRICS, 231 Fulton St . New York, N. Y. 
Enclosed find $2. 16 (cash, stamps or M. O.). for which 

send me prepaid one Standard Randall Safety Razor on 
terms described in this advertisement and Modern 
Electrics for two years to the address below. 

Name.  .   — 
Street...... -

City and State_ „ -
, Note---For N. Y. City or Canada add 35«, i Foreign, 60& 

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

IF YOU have had practical experience at electrical work, hne posi¬ tions are waiting for you in the United States Navy. 
If 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. 
It is 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 civil 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 

Bureau of Navigation, Box 10, Navy Department, Washington, D.C. 
Constructing à Fire Control 

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, Electrician, Contractor and User. 

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. 
Tousley, are recognized authorities on applied elec¬ 
trical science. Among the subjects they treat are: 
Nature and Properties of Light—Photometry and 
Illumination Calculations—Construction Uses, Ad¬ 
vantages and Disadvantages of Different Types of 

Lamps—Reflectors—Fixtures—Location of Lamps 
—Indirect. Lighting. One chapter discusses Prac¬ 
tical Requirements for Different Rooms and Build¬ 
ings, another, Directions for Drawing Up Plans 
and Specifications. 

J\4nrlprn Illumina js Published in pocket size, for ready reference, handsomely 
AvAVJVlCI 11 llUllllllld HCMl bound in limp green 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 “xuodern Electrics.” 
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A Book of Valuable Ideas 
for Beautifying the Home 

FREE! 
We will send you FREE our book “The Proper 
Treatment for Floors, Woodwork and Furniture” 
and two samples of Johnson’s Wood Dye and 
Prpnarpd XÄ/a-v <This text book of thirty-two pages is very attractive-it con-• TT QA. tains eighty illustrations, forty-four of which are in color.) 

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 not stains at all but 
merely surface coatings which produce a cheap painty effect. 

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¬ 
tiful shades as follows: 

No. 126 Light Oak 
No. 123 Dark Oak 
No. 125 Mission Oak 
No, IM Early English 

No. 110 Bog Oak 
No. 128 Light Mahogany 
No. 129 Dark Mahogany 
No. 130 Weathered Oak 

No. 131 Brown Weathered 
No. 132 Green Weathered 
No. 121 Moss Green 
No. 122 Forest Green 

Half Gallons $1.60 

No. 172 Flemish Oak 
No. 178 Brown Flemish 
No. 120 Fumed Oak 

Johnson’s Prepared Wax 

S. C. JOHNSON & SON 
Racine, Wis. 

The Wood Fini»h-

Name 

Addrei 

and one sample can of Johnson' 
Prepared Wax. 

► Fill out the attached coupon 
for booklet and free samples 

Use This 
Free Coupon ▼ 
I accept your offer 
of Free Booklet Edi-
tion M. E, 7 and two < 
sample bottles of John¬ 
son's Wood Dye. Send me 
shades Nos..—- ......... 

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

When writing, please mention “Modern Electrics.” 
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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, (Germany) 
Translated by H. GERNSBACK 

CHAPTER III 
(Continued) 

APPLICATION OF THE FORE¬ 
GOING TO THE TANGENT 

GALVANOMETER. 
F a circular conductor, A B C, Fig. 

¿¡J 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 
the needle is 
suspended in 
a uniform 
magnetic 
field, p r c -
duced by the 
current, the 
lines of force 
of which run 
p e r p e n -

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, 

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 
following considerations. 
The directive force of the earth on 

the poles of the needle is constant, and 
can be represented by the ordinate, 

current, flowing 
in the plane of the 
meridian, produces 
a magnet field, 
the lines of which 
act perpendicular 
to those of the field 

Fig. 116 

of thé earth. The 
action of the current can, therefore, be 
represented by the abscissa, OA. which 
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' = 2OA, and as the effect of the 
earth is constant, the needle will fall 
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in the direction OC' and its deviation 
equals a'. Straight lines going out 
from the needle will, therefore, cut off 
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 

Fig. i17 

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¬ 
lows : 

Fig. 117. Draw the quarter circle, 
OBA, and a tangent to the point, B. 
On this tangent lay off equal dis¬ 
tances, i to il, 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 45o = 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. i18 

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 
Fig. 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 will 
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 I, if, for instance, 1 
ounce 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 45o. 
At 45o 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 01, 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 : 

i. 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. 

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 

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 io 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 
spool 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 i/io 
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-

4 member that the 
Í voltage, or E.M. 
- 1 F., of supply of 

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, G1, 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 
G2, and a precision Daniell battery, N, 
which is connected in opposition to the 
battery, B, on a length, ac = mo 
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 

Fig. 120 

can be obtained in G2. 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 1.110 volts (mo parts = 
1.110 volts and 1000 parts = 1 volt). 
The circuit of G2 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, 

Fig. 121 

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 
ohms., 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 = iX 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. 
Let 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 

2P 
been - amp. because 1 ampere de-

1.18 
posits, in one hour, 1.18 grams copper. 
Also, the potential difference, V, be-

I X 2 P 
tween a and b has been - ; be-

1.18 
I X 2p 

cause V = w X I =- • 
i. 18 

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

i. 18 X d 
will have 1 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 3% wide by 
4% 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 

wires which would be attached to them 
in practice, to more than break the pole 
—in other words, the pole would fail 
before 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 
minute 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 
equipped 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 
American 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 come out in July, 
will not come out until December ist.' 
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, 

address Blue Book Department, 231 Fulton 
St., N. Y, 
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Swiss Testing Transformer 
1’ oilowing the American practice, testing transformer, details of which 

there has been a steady increase in were given in June number, but it is 
transmission line voltages 
in Europe. Also, follow¬ 
ing the American idea, 
transmission line appa¬ 
ratus and insulators are 
tested at twice the full 
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- interesting to compare them in other 
zontal. In American transformers the respects. 
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 
when compared with the 500,000 volt 

MARCONI COMPANY BIDDING 
ON GOVERNMENT CON¬ 

TRACTS. 
The Marconi Wireless Telegraph 

Company of America recently started 
a campaign of advancement by bidding 
on and taking contracts to supply the 
lj. S. Government with radio communi¬ 
cation apparatus, and placing before 
the public a line of experimental radio 
apparatus, at the same 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. I., in order 
to stop the sending of love messages 
from women ashore to sailors on ships. 
One Boston girl asked her “Darling 
Tack,” 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 Electric 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 

M.E. FIG. I 

result. An ordinary brass tube % 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 ènd. 
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¬ 
ing the electrolyte. The anode is pre¬ 
vented from dropping through the bot¬ 
tom of the tube, B, as the opening, O, is 
slightly smaller than the outside diameter 
of the brass tube. The anode—tube, T, 

ME. FIG.2 

in the author’s arrangement, is about 1% 
feet long. At the upper end, connection 
is made with a soft rubber tube, R, which 
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is necessary as the anode, T, wearing 
away, at O, becomes gradually shorter. 
Hence the flexible rubber tube. 

FIG. 3 
cascade arrangement is built, by means of 
pieces of window glass, W. These glass 
plates are about one inch apart, from 
each other, and are slightly inclined, as 
shown. They are kept apart by glass 
spacers, K. It will be seen that the glass 
plates are of unequal length, each being 
about inches shorter than the one im¬ 
mediately underneath it. The rubber 
tube, R, is held in position bv the 
stand, P. 
As soon as the interrupter is started, 

the acid rises energetically, in T, flows 
through R, and falls on the cascade, at 
H. Thence it falls, over all the glass 
pieces, to the bottom of the vessel, V. 
Being distributed over a large area, the 
electrolyte cools rapidly, and, by the time 
it collects, at S, it is tolerably cool. The 
acid now leaves, by the tube, V, through 
tube G, and falls down into A, at L, after 
which the circulation commences anew. 

It is, of course, evident that the elec¬ 
trolyte will circulate as long as the inter¬ 
rupter operates. 
A simpler plan, for successfully cool¬ 

ing the electrolyte, is shown in Fig. 3, 
although water circulation, from the 
hydrant, is necessary in this arrangement. 
A glass tube spiral, G, is placed in a 

vessel, V, which may be of glass, or met¬ 
al, or even a wooden pail will serve the 
purpose. I'o make the vessel watertight, 
the lower end of the glass spiral passes 
through a soft 1 ubber stopper, as shown. 
The electrolyte, coming from the inter¬ 

rupter, through the anode-tube, T, pass¬ 
es through the soft rubber tube, R, and 
thence through the glass spiral, G. It 
leaves, by way of S, and returns to the 
interrupter. The glass spiral, G, is con¬ 
stantly cooled by the cold water, W, sup¬ 
plied from the watermains. W flows out 
through the outlet at the bottom of V. 

DO SOLAR ECLIPSES AFFECT 
WIRELESS? 

Experiments to determine the effect 
of a solar eclipse on wireless telegraphy 
were made at the station in Eiffel 
Tower, Paris, on April 23. Messages 
were dispatched continuously from the 
moment the shadow appeared until it 
passed. It has long been observed that 
the distance over which wireless com¬ 
munication can be maintained varies 
greatly according to the time of day 
and the direction. Maximum results 
are obtained at night. It is assumed 
that solar influences are responsible for 
this variation, but just what is their 
nature or extent is not clearly under¬ 
stood. It is expected that the experi¬ 
mentation during the partial eclipse 
will reveal something of scientific 
value.—Electric, St. Louis. 

EARTHQUAKE DATA BY WIRE¬ 
LESS. 

Wireless telegraphy is to be used by 
the German seismological observatories 
to get from other such stations facts 
respecting the elements of earthquakes 
that are felt throughout the world; the 
object being to enable observers to 
give not only the distance of the quake 
from the epicenter, but also its exact 
location. 

Heretofore the German observatories 
have depended on the announcements 
sent forth by the Central Telegraph 
Office in Berlin, either by telegraph or 
telephone, and these have frequently 
been subject to delay. Under the new 
system data sent by wireless will be 
received instantaneously. Observa¬ 
tories equipped with wireless have also 
the advantage of receiving the time sig¬ 
nals distributed by the coast stations. 
—Electric St. Louis. 
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Wireless Telegraphy 
By Guglielmo Marconi. 

HE mystery enveloping electricity began 
ill to dissipate when it was suggested by 

Ampere that the theory of a universal 
ether, possessed of purely mechanical prop¬ 
erties, might supply the means of explaining 
electrical tacts. This view was upheld in 
America by Joseph Henry, and in England 
by Michael Faraday. 
When Maxwell published in 1864 his splen¬ 

did dynamical theory of the electromagnetic 
field, and worked out mathematically the the¬ 
ory of ether waves; and Hertz proved ex¬ 
perimentally the correctness of Maxwell’s hy¬ 
pothesis, we obtained perhaps the greatest in-« 
sight into the hidden mechanisms of nature 
which have yet been made by the intellect of 
man. 
An age of progress such as this has made 

wireless telegraphy possible. Its basic prin¬ 
ciples are established in the very nature of 
electricity itself : its evolution has placed an¬ 
other great force of nature at our disposal. 
The phenomena of electromagnetic induc¬ 

tion, which was chiefly revealed to us by the 
researches and discoveries of Ampere, îara-
day, and Henry, had long since shown how it 
was possible for the transmission of electrical 
energy to occur across a small space between 
a conductor traversed by a variable current 
and another conductor placed near it; but the 
fact that waves of electrical energy could be 
created in space was not realized until Hertz 
proved experimentally in 1887 the correctness 
of the dynamical theory of the electromag¬ 
netic field enunciated by Maxwell in 1864. 

I shall not take up your time in explaining 
what is now well known to the majority of 
engineers, as to the methods used for produc¬ 
ing waves for early experimenters. I will, 
however, mention that Hertz first clearly dem¬ 
onstrated that if metallic bodies are charged 
with opposite electricity and then suddenly 
discnarged, high-frequency oscillations are set 
up in the two bodies or plates, and as a re¬ 
sult energy in the form of electric waves is 
transmitted or radiated into space. 
These waves were demonstrated by Hertz 

and others to follow the laws of reflection, 
refraction, polarization, etc., in the same man¬ 
ner as the waves of light. The length of 
electric waves used in wireless telegraphy is, 
however, very great in comparison with light 
waves; and the former, although invisible to 
the human eye, have the advantage over light 
of not being absorbed by fog or mists, and 
of being able to go through or around ob¬ 
stacles which stop the propagation of light. 
With the apparatus available up to 1895, it 

had long been possible to detect the effects of 
electric waves over only very short distances 
—not more than a few hundred yards—hardly 
farther, in fact, than the space over which 
one can make one’s self heard by shouting. It 
is therefore not surprising that the useful ap¬ 
plication of these waves to actual telegraphy 
was not then attempted, or, I might say even 
realized. 

In August, 1895, I discovered a new system 

which enormously increased the distance over 
which one could transmit and detect electric 
waves, and which proved at once sufficient 
to remove the limitations besetting the trans¬ 
mission and detection of electric waves over 
long distances. 
The interference of obstacles began to dis¬ 

appear, and by means of suitable transmitters 
and receivers capable of being worked, not 
simply as lauoratory apparatus, but as real 
and efficient telegraph instruments, the range 
over which one could telegraph was increased 
at a surprising rate. 
****** 

It is easy to understand how by pressing the 
telegraphic key which controls the charging 
current, for longer or shorter intervals, it is 
possible to emit a long or short series or 
succession of waves, which, when they reach 
a suitable receiver, will induce in it minute 
sympathetic currents for corresponding long 
or short periods, and in this manner faith¬ 
fully reproduce the Morse or other signs 
transmitted from the sending station. 

It is well known that rapid electrical oscil¬ 
lations in a wire produce two effects in ex¬ 
ternal space called, respectively, electric and 
magnetic force, in the case of a simple ver¬ 
tical air-wire, the magnetic force is distrib¬ 
uted along certain looped lines in the plane 
of the wire. As the currents in the air-wire 
reverse their direction, the magnetic and elec¬ 
tric force in space also reverse, but not every¬ 
where at the same moment. 
The magnetic and electric forces are “af¬ 

fections” or states of the ether: and in virtue 
of the inertia or elasticity of the medium 
they are propagated from point to point with 
a definite velocity, which is the same as that 
of light. 

In 1900 I first put into practice the arrange¬ 
ment which is now in general use and which 
consists of the inductive association of the 
elevated radiating wire with a condenser cir¬ 
cuit, which may be used to store up a consid¬ 
erable amount of electrical energy and im¬ 
part it at a slow rate to the radiating wire. 
As is now well known, the oscillations in a 

condenser circuit, which were studied so pro¬ 
foundly by Franklin, Henry, Faraday, Max¬ 
well, and Kelvin, can be made to persist for 
what is electrically a long period of time ; and 
it can be arranged, moreover, that by means 
of suitable aerials or antennæ these oscilla¬ 
tions are radiated into space in the form of 
a series of waves which, through their cumu¬ 
lative effect, are eminently suitable for en¬ 
abling good tuning and syntony to be ob¬ 
tained between the transmitter and receiver. 
****** 
When, 15 years ago, communication was 

established bv means of wireless telegraphy, 
between England and France, over a distance 
of 30 miles, much discussion and speculation 
took place as to whether or not wireless 
would be practicable for much longer dis¬ 
tances than those then covered. A somewhat 
general opinion seemed to prevail that the 
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curvature of the earth would be an insur¬ 
mountable obstacle to long-distance transmis¬ 
sion, in the same way that it is an obstacle to 
signaling over considerable distances by means 
of light flashes. Difficulties were also ex¬ 
pected as to the possibility of preventing mu¬ 
tual interference with short distance stations, 
and also in regard to the practical control of 
the large amount of energy necessary to cover 
long distances. 
What often happens in pioneer work re¬ 

peated itself in the case of radio-telegraphy. 
Supposed obstacles or difficulties were often 
purely imaginary, or else easily surmounted; 
but in their place unexpected barriers mani¬ 
fested themselves; and recent work has been 
mainly directed to the solution of problems 
presented by difficulties which were certainly 
neither expected nor anticipated when long 
distances were first attempted. 

In January, 1901, I carried out some suc¬ 
cessful experiments between two points on 
the south coast of England, 186 miles apart, 
namely, St. Catherine’s Point, in the Isle of 
Wight, and the Lizard in Cornwall. The total 
height of these stations above sea level was 
only a fraction of what would nave been nec¬ 
essary to clear the curvature of the earth. 
The results obtained from these tests, which 
at the time constituted a record distance, 
seemed to indicate that electric waves would 
most probably be able to make their way 
round the curvature of the earth, and that 
therefore even at greater distances, such as 
those dividing America and Europe, the fact 
of the earth’s curvature would not constitute 
an insurmountable barrier to the extension of 
wireless telegraphy through space. 
The belief that the curvature of the earth 

would not stop the propagation of the waves 
and the success obtained by syntonic methods 
in preventing mutual interference, led me, 
in 1900, to decide to attempt the experiment 
of proving whether or not it would be pos¬ 
sible to detect electric waves over such a dis¬ 
tance as 2,000 miles. 
The experiment was, in my opinion, of 

great importance from a scientific point of 
view ; and I was convinced that the discovery 
of the possibility of transmitting electric waves 
across the Atlantic Ocean and the exact 
knowledge of the real conditions under which 
wireless telegraphy over long distances could 
be carried out, would do much to improve 
our understanding of the pnenomena con¬ 
nected with electric wave transmitting. 
The transmitter erected at Poldhu on the 

coast of England was similar in principle to 
the one I have already referred to. but on a 
very much larger scale than anything previ¬ 
ously attempted. The power of the generating 
plant was about 25 kilowatts. Numerous dif¬ 
ficulties were encountered in radiating and 
controlling for the first time electrical oscil¬ 
lations of such power. 
My previous tests had convinced me that 

when endeavoring to extend the distance of 
communication it was not merely sufficient to 
augment the power of the electrical ener—• 
of the sender, but that it was also necessary 
to increase the area, or height, of the trans¬ 
mitting and receiving elevated conductors. 
As it would have been too expensive to use 

vertical wires of very great height, the only 
alternative was to increase their size in ca¬ 

pacity which, in view of the facts I had no¬ 
ticed in 1895, seemed likely to make possible 
the efficient utilization of large amounts of 
energy. 
The transmitting elevated conductor em¬ 

ployed at Poldhu during the experiments with 
Newfoundland, consisted of fifty almost ver¬ 
tical copper wires, supported at the top by a 
horizontal wire stretched between two masts 
160 feet high and 200 fet apart. These wires 
converged together at the lower end in the 
shape of a large fan, and were connected to 
the transmitting instruments which were 
placed in a building. 

Tests were commenced by myself early in 
December, 1901, at a temporary receiving sta¬ 
tion erected at St. Johns, Newfoundland. On 
the twelfth of that month the signals trans¬ 
mitted from England and chiefly consisting of 
repetitions of the letter “S” were clearly and 
distinctly received by myself and my assist¬ 
ants in Newfoundland. 

Confirmatory tests were carried out a few 
weeks later between Poldhu and a receiving 
station on the steamship Philadelphia, of the 
American Line. On board this ship readable 
messages were received by means of a re¬ 
cording instrument up to a distance of 1,551 
miles, and test letters as far as 2,099 miles 
i rom Poldhu. The messages received on the 
Philadelphia at the various distances were re¬ 
corued on tape and were exceedingly clear and 
distinct, as can be seen by the tapes in my pos¬ 
session. 
1 hese results, although achieved with im¬ 

perfect apparatus, were sufficient to convince 
me and my co-workers, that by means of per¬ 
manent stations and by the employment of 
sufficient power, it would be possible to trans¬ 
mit messages across the Atlantic Ocean in the 
same way as they were sent over shorter dis¬ 
tances. The tests could not be continued in 
Newfoundland, owing to the hostility of the 
cable companies, which claimed the rights for 
telegraphy, whether wireless or otherwise, in 
that colony. For this reason the base of my 
experimental and practical work in transatlan¬ 
tic telegraphy was transferred to Canada. 
The transmission of electric waves across 

the Atlantic Ocean first achieved in 1901, 
constituted in itself a discovery which the 
American Institute of Engineers was the first 
as a scientific and technical body to notice 
and commemorate. 
Although it may be said that no apparatus, 

new in principle, was used to obtain the re¬ 
sult. still the fact of being able to transmit 
and receive electric waves over a distance of 
2.000 miles, constituted in itself an absolute 
confirmation of my views to the effect that 
electric waves could travel over such enor¬ 
mous distances, and that the curvature of the 
earth and other supposed obstacles would not 
prevent them being employed in carrying on 
the intercourse of human intelligence over 
any distance separating parts of our little 
planet. 

It is also irftresting to note that no other 
effect which we can produce or control has 
ever been detected at such great distances un¬ 
less guided by some artificial conductor, such 
as wire or cable. 
A result of scientific interest which I first 

noticed on the steamship Philadelphia, in 1902, 
and which still remains a most important fac-
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tor in long distance space telegraphy, is the 
detrimental effect produced by dayi.ght on the 
propagation of electric waves over great dis¬ 
tances. 
The generally expected hypothesis of the 

cause of this absorption of electric waves in 
sunlight, is founded on the belief that the ab¬ 
sorption is due .to the ionization of the gase¬ 
ous molecules of the air, effected by ultra vio¬ 
let light, and, as the ultra violet rays which 
emanate from the sun are largely absorbed 
in the upper atmosphere of the earth, it is 
probable that that portion of the earth’s at¬ 
mosphere which is facing the sun will con¬ 
tain more ions, or electrons, than that portion 
which is in darkness, and therefore, as Pro¬ 
fessor J. J. Thomson has shown, this illu¬ 
minated and ionized air will absorb some of 
the energy of the electric waves. 
The wave length of the oscillation employed 

has much to do with this interesting phenom¬ 
enon. Long waves are subject to the effect 
of daylight to a very much lesser degree than 
are short waves; indeed, in some transatlantic 
experiments, in which waves about 8,000 me¬ 
tres were used, the energy received by day 
at the distant receiving station was usually 
greater than that obtained by night. 
The fact remains, however, that for com¬ 

paratively short waves such as are used for 
ship communication, clear sunlight and blue 
skies, though transparent to light waves, act 
as a kind of fog to wireless waves. Hence 
the weather conditions prevailing in England, 
wintry fogs and dull skies, are usually suit¬ 
able for wireless telegraphy. 
Recent observations, however, reveal the in¬ 

teresting fact that the effects vary greatly with 
the direction in which transmission is taking 
place; the results obtained in north and south 
transmission being often altogether different 
from those observed in an east and west one. 
Research in regard to the changes in the 

strength of the received radiation which are 
employed for telegraphy across the Atlantic 
has recently been greatly facilitated by the 
use of sensitive galvanometers, by means of 
which the strength of received signals can be 
measured with a fair degree of accuracy. 

In regard to moderate power stations such 
as are employed on ships and which in com¬ 
pliance with the International Convention, use 
wave lengths of 300 and 600 metres, the dis¬ 
tance over which communication can be ef¬ 
fected during daytime is generally about the 
same whatever bearing of the ships to each 
other or to the land stations—whilst at night 
interesting and apparently curious results are 
obtained. Ships over 1,000 miles away off 
the south of Spain or around the coast of 
Italy can almost always communicate during 
the hours of darkness with the Post Office 
stations situated on the coasts of England 
and Ireland, whilst the same ships when at 
a similar distance on the Atlantic from the 
westward of these islands and on the usual 
track between England and America, can 
hardly ever communicate with these shore 
stations unless by means of unusually power¬ 
ful instruments. 

It is also to be noticed that in order to 
reach ships in the Mediterranean the elec¬ 
tric waves have to pass over a large portion 
of Europe and in many cases the Alps. Such 
long stretches of land, especially when includ¬ 
ing very high mountains, constitute, as is well 

known, an insurmountable barrier, to the 
propagation of short waves during daytime. 
Although no such obstacles lie between the 
English and Irish stations and ships in the 
North Atlantic en route for North America, 
a night transmitter of 1,000 miles is there of 
exceptionally rare occurrence. 
These conclusions have been arrived at 

after careful examination of the reports of 
the working during the last two years of 
several hundred ship and shore stations situ¬ 
ated in the différent parts of the world. 
Although high-power stations are now used 

for communicating across the Atlantic Ocean, 
and messages can be sent by day as well as 
uy night, there still exist periods of almost 
regular daily occurrence during which the 
strength of the received signals is at a mini¬ 
mum. Thus in the morning and evening 
when in consequence of the difference in 
longitude, daylight or darkness extends only 
part of the way across the ocean, the re¬ 
ceived signals are at their weakest. It would 
almost appear as if electric waves in passing 
from dark space to illuminated space and vice 
versa were reflected and refracted in such 
manner as to be diverted from the normal 
path. 

Later results, however, seem to indicate 
that it is unlikely that the difficulty would be 
experienced in telegraphing over equal dis¬ 
tances north and south on about the same 
meridian, as in this case, the passage from 
daylight to darkness would occur more rap¬ 
idly over the whole distance between the two 
stations. 

I carried out a series of tests over longer 
distances than had ever been previously at¬ 
tempted in September and October of 1910, 
between the stations of Clifden and Glace 
Bay and a receiving station placed on the 
Italian ship Principcssa Mafalda in the course 
of her voyage from Italy to the Argentine. 
During these tests the receiving wire was 

supported by means of a kite, as was done in 
my early transatlantic tests of 1901, the 
height of the kite varying from about 1,000 
to 3,000 feet. Signals and messages were 
obtained without difficulty by day as well as 
by night up to a distance of 4,000 statute 
miles from Clifden. 
Beyond that distance reception could only 

be carried out during night time. At Buenos 
Ayres, over 6,000 miles from Clifden, the 
night signals from both Clifden and Glace 
Bay were generally good. 

It is rather remarkable that the radiations 
from Clifden should have been detected at 
Buenos Ayres so clearly at night time and 
not at all during the day. whilst in Canada 
the signals coming from Clifden (2.400 miles 
distant) are no stronger during the night 
than they are by day. 
Further tests have been carried out recently 

for the Italian Government between a station 
situated at Massaua, East Africa, and Col-
tano, Italy. Considerable interest attached to 
these experiments in view of the fact that 
the line connecting the two stations passes 
over exceedingly dry country and across vast 
stretches of desert, including parts of Abys¬ 
sinia, the Soudan, and the Lybian Desert. 
The distance between the two stations is 
about 2,600 miles. 

(To be concluded.) 
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^arts Writer 
APPARATUS FOR RECORDING 
THE VARIATION OF INTEN¬ 
SITY OF THE SUN’S RAYS 
DURING AN ECLIPSE. 

M. Ancel, a scientist and constructor 
of instruments, of Paris, has gotten up 
a new and very ingenious apparatus for 
recording the variation of intensity of 
the sun’s rays during an eclipse. The 

essential part of the apparatus is a sen¬ 
sitive selenium cell. 
The photograph shows M. Ancel out¬ 

side his tent at St. Germain, near 
Paris. He has a small wireless mast 
and receiving set, by which he receives 
time signals from the Eiffel Tower. 
At the right hand end of the table, in 

front of the tent, is a heliostat, driven 
by clockwork, to follow the sun’s ap¬ 
parent motion, and also on the table, 
to the left of the heliostat, is a fixed 
mirror. The light from the sun is re¬ 
flected by the heliostat to the mirror, 
and thence to the selenium cell inside 
the tent. The small square bright spot 
at the left, inside the tent, is.the selen¬ 
ium cell. In the circuit of the cell are 
a battery of accumulators and a re¬ 
cording instrument which registers the 
variation of the current through the 
cell. As the current varies in propor¬ 
tion to the amount of light falling on 
the cell the record on the chart of the 
instrument shows the variation of the 
intensity of the sunlight. The chart 

also has time interval marks to show 
the progress of the eclipse. These are 
made by a pen electrically operated by 
the observer. 
The wireless instruments are in the 

box at the right of the tent door, and 
M. Ancel has his finger on the key 
which controls the pen for recording 
the time intervals on the instrument 
chart. 

POSITION FINDING BY MEANS 
OF DIRECTED WIRELESS 

WAVES. 
The Prussian Minister of Public 

Works some time ago organized an 
expedition on Lake Müggel, near Ber¬ 
lin, for experimenting with directed 
wireless waves. The antenna at the 
sending station had thirty-two masts, 
not very high, around the central sta¬ 
tion, these masts being set in a circle 
of 200 meters diameter. From each of 
these masts a wire was run to the top 
of the central tower, and from the mid¬ 
dle of each of these wires a drop wire 
was led to the station and connected 
to a rotary switch in such a manner 
that any two wires on opposite sides 
of the central mast could be connected 
to the transmitter at will. 
This rotary switch was revolved au¬ 

tomatically, and connected to an auto¬ 
matic transmitter in such a manner 
that a different letter was sent out on 

each pair of wires. For each pair of 
wires there is a direction in which the 
strength of the signals is a maximum, 
and another direction in which it is a 
minimum, so that a receiver at a dis¬ 
tant post receives one of the letters at 
maximum intensity. The receiving 
operator then determines which letter 
comes in strongest, and by reference to 
a chart may then find his direction 
from the transmitting station. 
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A new system has been devised, us¬ 
ing an extra mast at the sending end. 
'Che transmitter first sounds a time 
signal, and then automatically sends 
out the same signal in each pair of 
wires in turn. Use is made of a syn¬ 
chronous speed counter at both the 
sending and receiving ends. The re¬ 
ceiving operator, when he receives the 
time signal, pushes a button which 
starts his counter running in synchron¬ 
ism with that of the sending station. 
As soon as the signals die down to a 
minimum he stops the counter, and 
then the needle above the counter dial 
marks the direction corresponding to 
the minimum point. The time of rota¬ 
tion of the counter is one-half minute, 
therefore ten series of readings can be 
made in five minutes, and the average 
of the ten taken in order to find the 
direction from the sending station. The 
transmitter and the rotary switch are 
operated automatically by electric mo¬ 
tor operated switches. With two such 
sending stations a person in the field 
can locate his position exactly by the 
usual method. It is now proposed to 
use a set of stations located not more 
than fifty meters apart along the fron¬ 
tier and along the coast for the use 
of aeroplanes passing above. 

TELE- MECHANIC APPARATUS. 
This apparatus, devised by M. Ancel, 

Paris, may be wirelessly controlled. It 
is used principally for demonstration 
purposes. Around an ebonite disc, M, 
are six rocker switches, each of which 

controls a circuit for various electrical¬ 
ly operated devices. Mounted on a 
second disc, in the middle, is a magnet 
device, similar to an electric bell, which 
works the armature, O. This disc is 

rotated by the clockwork under the 
base board except when held stationary 
by the stop piece, G. In the circuit of 
the magnet is a coherer. When wire¬ 
less waves are sent through the co¬ 
herer the armature, O, is pulled down 
and the disc rotates. If waves are sent 
through while the armature is over any 
one of the switches the latter is 
tripped and its contact closed. The 
operator may open the switch in the 
same manner, by rocking it back, if 
need be, or it may be reset by hand. 
In order to show the sending operator 
the position of the armature with re¬ 
spect to the various switches an indi¬ 
cator is provided, the pointer of which 
is operated through a gear train from 

the clockwork which rotates the disc 
carrying the magnet device. This in¬ 
dicator appears at the left side of the 
apparatus in the photograph. 

GENERATOR FOR HIGH FRE¬ 
QUENCY CURRENT. 

In Fig. i, D represents a dynamo, R 
the resistance, and there are also two 
circuits, one containing a self-induct¬ 
ance coil, L, and the condenser, C; 
the second circuit contains the arc ap¬ 
paratus, E, which is shown in Figs. 2 
and 3. Within a coil, M, Fig. 2, are 
two rings, the inner one, A, is solid, 
while the outer ring, B, is made in seg¬ 
ments, H. These rings, A and B, arc 
the electrodes of an arc, G, which, by 
the action of the magnetic field set 
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up by the coil, M, is propelled round 
and round with great rapidity. As this 
arc travels from segment to segment 

FIG. I 
its resistance changes very rapidly, and 
also the difference of potential at the 
ends of the circuit L, C, is varied with 
corresponding frequency, so that the 
condenser is charged and discharged 
a great number of times per second. 

The circuit L, C, is thus the seat of 
damped, high frequency oscillations 
whose period can be regulated by the 
capacity and inductance in C and L. If 
the arc can be made to travel around 

with sufficient rapidity the frequency 
of the pulsating voltage applied to the 
condenser circuit can be made so high 

that the pulsations will nearly corre¬ 
spond with the charge and discharge 
of the condenser, and we will then 
almost have the effect of continuous 
waves, such as would be suitable for 
wireless telegraphy and wireless tele¬ 
phony. 

WIRELESS APPARATUS. 
This device utilizes the principle that 

a metal plate acts as a shield for high 
frequency waves and prevents their 
passage. In this apparatus, which is 
another form of loose coupled tuner, 
the coil, A, turned on its longitudinal 
axis by a crank, has a sliding contact, 
B, mounted on the rod, C, which is 
pressed upon by the springs, M, so 

ME. 

that while B is always in contact with 
the coil, its position is variable. Coil 
B is mounted, as seen, on a rack and 
pinion movement, so that its distance 
from the coil A may be varied. It is 
also provided with a sliding contact of 
the usual type. Between the two coils 
is mounted a metal plate, E, which 
may be rotated about an axis in its 
own plane, using the scale, as seen. 
By placing this plate vertical, hori¬ 

zontal, etc., we have a variable shield 
which allows the current in the coil, B, 
to have more or less effect on the coil, 
A. 

RAPID BREAK FOR INDUCTION 
COILS. 

This is an arrangement for increas¬ 
ing the number of interruptions in the 
primary circuit of an induction coil, in 
order to secure a large number of 
sparks per second from the secondary, 
which will produce a musical note at 
the distant receiver, which is more eas¬ 
ily read through interference and atmo¬ 
spheric discharges. With the old form 
of break, which operates at only forty 
to fifty times per second, this is im-
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possible. With a vibrator the stroke 
must be large enough to give a good 
break, in spite of the mass of the mov¬ 
ing parts, so the ordinary type, using 
an electro-magnet is not very good. 
Only a low power may be thus used, 
as is found, for to have a regular rate 
of vibration the impulses of the mag¬ 
net must be made too short to allow the 
current in the primary to rise to a 
proper value before the rupture occurs. 
The new type has a resistance shunt¬ 

ed around the break, and by the effect 
of the resistance, R, and the self-induc¬ 

tion of the coil, E, the current in E is 
retarded and has a lag behind the cur¬ 
rent in the induction coil primary. It 
has been found that, with this arrange¬ 
ment and a proper adjustment of the 
resistance and inductance, a very high 
rate of interruption is secured. The 
condenser, C, greatly reduces the 
sparking at the breaker points. 

WIRELESS RECEIVING TUNER. 
This is a very compact, loose coupled 

tuner, composed of two coils wound on 
hollow cores bent in the form of semi¬ 
circles. The secondary coil is arranged 
to telescope into the primary, by turn¬ 
ing a handle, which causes the sec¬ 
ondary to swing round a central pivot. 

The primary is provided with a sliding 
contact, mounted on the curved rod, as 
shown. The diagram shows the tuner 

connected through a loading coil and 
with an ordinary detector circuit. 

POCKET LAMP. 
1 his is a little electric pocket lamp 

for use in dark places. The battery is 
easily slipped into the case, and makes 
contact through the studs, C, bearing 
against the springs, F. G is a fibre 
plate, separating the battery compart¬ 
ment from the lamp mechanism. The 
novelty of the device consists in 
mounting the lamp socket upon a flex¬ 
ible spring holder. One terminal of 
the lamp socket is connected to the 
wire running down through the flex¬ 
ible support, while the other terminal 
is connected to the support itself. One 
side of the battery is connected to the 

wire, while the other is connected to 
the fixed contact, B. When the cover 
is opened the support springs up into 
contact with B, and the lamp lights up. 
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When the cover is closed the support 
is bent down, away from the contact, 
B, cutting off the current from the 
lamp and preventing the short circuit¬ 
ing of the battery. 

PROCESS FOR METALIZING 
OBJECTS. 

This process, devised by a man 
named Schoop (Swiss), consists in 
forcing a metallic powder through a 
flame at high speed onto an object to 
be coated. In the accompanying dia¬ 
gram, at 2, in a gas flame; compressed 
air is admitted at i, and goes through 
valve, 4, into the hopper, where it stirs 
up the powder, and the mixture of 
powder and air goes out through the 
passages 6 and 7, thence through the 
nozzle, and the flame 2. Valve, 3, also 
admits compressed air into the flame 

COMPR. AIR 

itself, so that the flame will burn as a 
Bunsen burner. This method is some¬ 
what remarkable, in that a coating of 
metal may be applied to almost any 
surface. An electric resistance may be 
made by applying a coating upon mar¬ 
ble, mica, slate, etc., in a zigzag line 
and soldering terminals to the ends of 
the metal coating. It may be used for 
copper coating the tips of arc lamp car¬ 
bons and other uses. We have no fig¬ 
ures as to the cost of this process as 
compared with electro plating. 

SPACE. 
By Moore Stuart. 

While we are studying and master¬ 
ing the mysteries of Wireless Tele¬ 
graphy and Telephony do we ever stop 
and consider the infiniteness of the 
great ether filled space through which 
the wireless waves travel untram¬ 
meled? 
One of the greatest sources of fasci¬ 

nation of the starry heavens is the 
measurelessness of their awful abyss. 
The ocean of space is so pellucid that 
in places we seem to see its spangled 
bottom, but trigonometry is powerless 
to reach it. Here and there only some 
projecting reef throws a star gemmed 
point within reach of the astronomers’ 
sounding line. 
Such a spire, situated at a depth hith¬ 

erto unfathomed, has just been charted 
by the astronomer Chas. Nordman, 
who has invented a new method of ce¬ 
lestial soundings. The star crag that 
he has hit is charted by the astrono¬ 
mers under the name of Delta Librae. 
The length of the mathematical line, 
which now hangs between it and the 
earth, is two quadrillions of miles. 

It is only step by step that we can 
comprehend a number like that. Two 
quadrillions of twenty dollar gold 
pieces would make one hundred thou¬ 
sand necklaces, each long enough to 
embrace the earth and moon in a 
double loop. An express train travel¬ 
ing at too miles per hour, and never 
stopping, would require more than two 
thousand, two hundred and eighty mil¬ 
lions of years to reach it. A projectile 
flying 3,000 feet per second, or, in 
round numbers fifty thousand miles per 
day, would require about one hundred 
and ten millions of years to reach 
Delta Librae. Light, the swiftest thing-
known to exist, if we may trust the 
recent calculations based upon radio¬ 
activity, and which can make the round 
of the whole earth more than seven 
times per second, takes 355 years to 
come to us from that star. 
Yet Delta Librae lies in shallow 

water, it is a gem cast upon a shoal, all 
around it the mighty deep of the ether 
descends to profundities unthinkable. 
At ten times, a hundred times, perhaps 
a thousand times, its depths glitter 
with the star sands of the Milky Way. 

(Continued on page 365.) 
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EDITORIAL. 
URING the past few weeks we have re-

13 ceived numerous inquiries from our 
readers, most of them wanting to know 

just how the preposed Wireless Law would 
affect them. 

We discussed this matter, at some length 
,IL°.ur JunF issue; but are now able to give 
official advice, which we have been able to 
secure from the department of Commerce 
and Labor. This refers to Senate Bill 6412 
and we are advised that the bill has, as yet. 
not passed the House, and will, furthermore, 
not take effect until ninety days after its en 
actment. Matters connected with the future 
administration of this act, therefore, neces¬ 
sarily have to give precedence to other mat¬ 
ters in the department, requiring immediate 
attention. 
The method of licensing amateur stations 

in the United States, under the new bill, will 
probably be substantially as follows: 

Printed forms of application for licenses 
will be prepared by the department, covering 
the particulars for amateur stations described 
in this bill. 3 hese blank applications will be 
forwarded to the department’s Wireless In¬ 
spectors, who are stationed at the Custom 
House. 
The amateur who desires a license will ap¬ 

ply for one of the blank forms of application 
to the Wireless Inspector, who will furnish 
it to him without cost. The amateur is then 
supposed to fill out the blank and arrange, 
with the inspector, for an inspection of his 
station, if the inspector should deem such a 
course necessary. If the inspector finds the 
facts to be in accord with the application, he 
will then issue a license. Such a license is 
necessarily subject to the observance of the 
provisions of law applicable to such stations. 
A certificate will also be issued to the ama¬ 

teur operator. 
The department furthermore informs us 

that “it is highly probable that no license will 
be required of amateur stations, which mere¬ 
ly receive messages, but do not send them 
out.” In fact, the bill will be adjusted to 
meet this situation. 
The application forms will, of course, not 

be prepared until the act has passed, but the 
bill contains the provisions, which will neces¬ 
sarily appear in an amateur’s license. 
The bill is so drawn as to allow amateurs 

the liberal use of their apparatus, conditioned 
on the obligation, especially near the coast 
or near the lakes, that their working shall 
not interfere with the marine commercial 
communication and naval communication. 
Thus it will be seen that the wireless situation 
to-day as far as the amateur is concerned is 
settled. 
The amateur will be recognized, the same 

as the commercial or the Government sta¬ 
tion, and will have the same rights as these. 
We have not the slightest doubt that Ama¬ 

teur Wireless Telegraphy, in the United 
States, will, within five years, expand in a 
phenomenal manner, now that all fears that 
any amateur has ever had, have been allayed. 
Amateur Wireless Telegraphy is a distinct 

American institution, the fame of which has 
already traveled around the world. We have 
no doubt that this is but the commencement 
of matters, and we are equally sure that our 
most optimistic views as to the future of 
Wireless in this country will be far surpassed. 



MODERN ELECTRICS 359 

The Operation of Electric Automatic Signals on 
Steam Railroads 

By H. E. Cline. 

Railroads of to-day are installing 
every modern appliance for the safety 
of the traveling public, and the greatest 
of these is the signal system. These 
silent watchers are depended upon by 
every engineer to show him the actual 
condition of the track ahead that he 
may safely proceed at full speed, at re¬ 
duced speed, or stop according to con¬ 
ditions ahead. 
The purpose of this article is to ex¬ 

plain in an easily understood manner 
the apparatus used and the method of 
operating the same. 

Figure i shows a signal installed on 
the New York Central & Hudson River 
Railroad by the Hall Signal Co., of 
Garwood, Ñ. J. This is the most mod¬ 
ern type of signal in use and is rapidly 
being adopted by the leading railroads 
in this and foreign countries. These 
signals are controlled completely by the 
condition of the track. 

Figure 2 shows the signal mechan¬ 
ism, which is located at the top of the 
signal pole. This mechanism consists 
of a motor which operates the blade, a 

clutch which causes the gears to en¬ 
gage with the motor, the necessary 
gears, and a circuit controller. The 

clutch consists of an electro-magnet 
and an armature. When current is 
flowing through the coil of the electro¬ 

magnet, the armature is attracted and 
the rotation of the motor armature 
moves the blade from the normal posi¬ 
tion upwardly. The circuit controller 
is connected mechanically with (the 
gearing in such a manner that contacts 
are either opened or closed at predeter¬ 
mined positions of the blade. 
The signal shown in Fig. i is known 

as Style “K” three-position, top post 
mechanism. The meaning of “three-
position” is that the blade assumes 
three separate positions i. e., the nor¬ 
mal position, which is horizontal ; the 
45 degree position, which is 45 de¬ 
grees from horizontal, in the 'tippet 
right hand quadrant ; and the 90 de 
gree position, which is 90 degrees from 
horizontal, in the same quadrant. 
Each of these positions indicates 

something to the engineer. The nor¬ 
mal, or horizontal, position indicates 
that he must stop, for there is some ob¬ 
struction on the track ahead. 
The 45 degree position indicates that 

the track is clear to the next signal 
ahead, and that the engineer must re¬ 
duce speed, expecting to stop at the 
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next signal ahead, because it is in the 
horizontal position. 
The 90 degree position indicates that 

the track is clear to the next signal 
ahead, and that the next signal beyond 
is in either the 45 degree position or 
the 90 degree position. As long as the 
engineer finds the signal in the 90 de 
gree position, he continues at high 
speed. 

Fig. 3 is what is known as a relay. 
Its purpose is to control circuits. It 
consists of a pair of coils, forming an 
electro-magnet, and an armature, to 
which is attached fingers. Each of 
these fingers operates between two 
contacts, never touching both at the 
same time. When there is no current 
flowing in the coils, the armature is 
down, away from the pole pieces of the 

electro-magnet, and one end of each 
finger is resting upon the lower con¬ 
tact piece, the other end of the finger 
being connected to a binding post. 
When the armature is in this position, 
it is called making the back contact. 
When there is current flowing 

through the coils of the electro-magnet 
the armature is attracted upwardly to 
Ihe pole pieces of the magnet, and the 
fingers break contact with the lower 
contact pieces and make contact with 
the upper contact pieces. This is called 
making the front contact. 

Fig. 4 shows a section of a railroad 
with signals located at A, B and C. At 
each signal there is located three re¬ 
lays, a, b and c, a main battery, e, and 
a track battery, S. 

Before I proceed with the explana¬ 
tion of the operation of the electric cir¬ 
cuits controlling these signals, I must 
tell you that, at each signal, an insu¬ 
lated block joint is installed in each 
rail, and which completely insulates 
one section of rail from the next one. 
This block joint is so constructed that 
it is absolutely impossible for the cur¬ 
rent to flow, except between one signal 
and the next, i. e., it can never flow 
past any signal. 

Let us snow refer to Fig. 4, at “D.” 
There is a relay connected to the tracks 
by means of a copper wire from one 
side of the coils of the magnet to one 
of the rails, and from the other side 
of the coils to the other rail. 'At “E” 
there are two cells of gravity, or blue 
stone battery connected to the track 
by means of a copper wire, from the 
positive side of the battery to one of 
the rails, and from the negative side 
of the battery to the other rail. When 
the battery and relay are thus connect¬ 
ed, and there is nothing across the 
rails, current flows from the positive 
side of the battery through the wire to 
the rail—through that rail and the 
wires—through the coils of the relay_ 
through the other wire and rail to the 
negative side of the battery. This 
forms a complete circuit and the arma¬ 
ture of that relay picks up and the front 
contacts are made. This is the normal 
condition of the track circuit. Should 
any conductor of electric current be 
placed across the tracks, touching both 
rails, the current will flow through it. 
and none will flow through the coils 
of the relay, and its armature will drop 
down, opening the front and closing 
the back contacts. 
We will now trace the operation of 

the blade of signal “C” from the hori-
zxmtal to the 45 degree position, and 
the blade at Signal “B” from the 45 
degree position to the 90 degree posi-
tion. With a train approaching Signal 

as sh°wn at “F,” the track relay 
at A is making the back contacts. 
Now let us start at main battery, e. 

at “C”; current flows from the positive 
side of the battery, through wire, 2— 
front contact of relay, a, at “C,” coils of 
relay, b, at “C,” wire, 3, back contacts 
of relay, a, at A,” wire, 4, to negative 
side of battery, e, at “C.” This makes a 

5 
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de-

to attract its armature, and the 
motor rotating causes the blade to 
move to the 45 degree position, 
when the point of the circuit con¬ 
troller, to which wires 5 and 6 are 
attached, opens and the motor 
stops, but the blade is held fast 
by the clutch. Thus far we have 
moved the blade at “C” from the 
horizontal to the 45 degree posi¬ 
tion. 
We will now move the blade at 

“B” from the 45 degrees to the 90 
gree position. 

the blade reaches the 90 degrees posi¬ 
tion the contact to which wires, 18 and 
19, are attached opens, the motor stops 
and the blade is held by the clutch. 
When the train, shown at F, passes 

signal “B,” the track relay, a, at “B,” 
is cut out of the track circuit, because 
the current flows through the wheels 
and axles of the train. The armature 
drops down and the back contacts are 
made. The current flows from wire, 
3, through the back contact of relay, a, 
at “B,” wire, 4, to negative side of main 
battery at “C.” This maintains the re¬ 
lay, b, at “C” when the relay, a, at 
“A” again assumes the normal position, 
which it will do as soon as the last 
pair of wheels on the train passes the 
insulated joints at “B.” 
When relay, a, at “B” is cut out of 

the circuit, the contacts to which wires 

complete circuit with the coils of relay, 
b, in the circuit, and the armature of re¬ 
lay, b, at “C,” is attracted, and the front 
contacts closed. 
The main battery, e, at “C” is now 

divided into two circuits. Current 
flows through wire, 2, front contacts of 
relay, b, at c, wire 5, a point in the cir¬ 
cuit controller at “C” (which is closed 
until the blade reaches the 45 degree 
position when it is opened), wire, 6, 
motor, wire 7 to the negative side of 
the battery. This causes the motor 
armature to rotate. 
At H the circuit is again divided, 

and current flows through wire, 8, a 
contact of circuit controller (which is 
closed until the blade reaches the 50 
degree position, when it is opened), 
wire, 9, to the clutch, wire, 7, to bat¬ 
tery. This causes the clutch magnet 

20 and 14 are connected are opened and 
the circuit, which controls relay, b, at 
“B” is opened, the armature of relay, 
b, drops, the front contacts are opened, 
and the circuit controlling relay, c, is 
opened, and the clutch being cut out 
of circuit the blade drops to the nor¬ 
mal, or horizontal position, warning 
approaching trains that the section 
ahead is obstructed. Thus the opera¬ 
tion is continued from signal to signal 
as the train approaches and passes. 

It can readily be seen that the entire 
operation is controlled by the train, and 
should any trouble occur, such as a 
broken rail, a broken wire, or weak 
battery, the signal will fail to leave the 
horizontal position. Thus the failure 
is always on the side of safety, because 
the engineer must stop when the sig¬ 
nal stands in the normal or horizontal 
position. 
For the night indication the casting 

to which the blade is attached has three 
openings, in which are fitted colored 

(Continued on fage 365.) 

At “C” the battery is again divided, 
at J, flowing through wire, 10, a point 
in the circuit controller that is closed 
between 45 and 90 degrees, wire 11, 
front contact of relay, b, at “B,” wire, 
13, coils of relay, c, at "C,” wire, 4, to 
negative side of main battery, e, at. 
“C.” With current flowing through 
coils of relay, c, at “B,” its armature 
is attracted and the front contacts 
closed. Current is now flowing from 
main battery, e, at “B,” through wire, 
14, front contacts of relay, c, wire, 15, 
contact in circuit closer (closed from 
50 to 90 degrees, wire, 16, coils of 
clutch, wire, 17, to negative side of bat¬ 
tery. This causes the clutch to pick 
up the gears. The circuit is divided, at 
K, and current flows through wire, 18, 
contact of circuit closer (made from 45 
to 90 degrees), wire, 19, motor, wire, 
17, to battery. The motor armature 
rotates and the blade is moved from 
the 45 to 90 degree position. When 
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A Southern Electrically Illuminated Fountain 
By Frank C. Perkins. 

The accompanying illustration 
shows the beautiful, electrically illumi¬ 
nated fountain which stands in the 
Italian terrace of the palatial residence 
of Lawrence Fabasher, located in St. 
Charles avenue, the fashionable resi¬ 
dential section of New Orleans. The 
fountain is cast in solid reinforced con¬ 
crete, the basin having a diameter oi 
eight feet, with a depth of five feet, and 
standing six feet high over all. 

In the center of the fountain are four 
dolphin heads supporting the large 
shell, in which stands three cupids sup¬ 

porting a rustic urn. There is a spray 
of water flowing from the mouth of 
each dolphin. Around the border of 
the shell in which the cupids stand are 
numerous jets of water. In the urn 
are also many jets forming a full head 
of water. 
The water is illuminated by a 25 am¬ 

pere, automatic, projecting arc lamp, 
which is located in the glass roof di¬ 
rectly above the fountain, and focussed 
so as to cover the entire basin. There 
is a color disc, operated by a small mo¬ 
tor, which changes the color of the 
water automatically, giving many 
beautiful tints and color effects. 

This electric fountain was designed 
by W. H. B. Spangenberg, and it is of 
interest to note that the photograph 
was made by time exposure of the 
electric water illumination only—no 
flash light or other lighting being em¬ 
ployed in taking the picture. 

WIRELESS 
By Emma Clark Karr. 

A message came through the darkness 
And startled the world from sleep, 

But the messenger passed unhonored 
Into silence prolonged and deep; 

No blare of trumpets attended, 
Nor the flash of a signal fire, 

No sound of wheels or of pinions, 
And no gleam of a guiding wire. 

Whence came this courier phantom, 
This voiceless and formless thing, 

That plays o'er a mystic sounder 
Till the world-wide echoes ring? 

JI not model of modern science 
Has conquered the earth and the air 

Till it vies in its swift transmission 
With the heavenward flight of prayer? 

Each ship that sails from the harbor 
Bears a Spirit of Space ensnared, 

Set free for many a voyage 
No mortal has ever dared, 

It leaps o'er the angry billows, 
And skims through the stormy sky, 

Seeking through boundless circuit, 
The syntony of its cry. 

Somewhere expecting and waiting 
Are hearts that can understand, 

That can feel the thrill of vibration 
Impelled by an unseen hand. 

At midnight the tireless toiler, 
The century’s great success, 

Swept out from an ocean st :amer 
With the signal of dire distress. 

“Send succor,” it pleaded, “Send succor" 
It must come ere the morning light, 

Or we must go down in the blackness 
And maddening horror of night,” 

Then answers of hope end courage 
To the Storm King defiance flung; 

For that cry is so deeply human 
It is known in every tongue. 

The steamers of many nations 
Steered straight to the drifting wreck, 

And the demons of death were cheated 
Of their harvest on sinking deck. 

There is joy where the dawn is waking. 
There is joy where the daylight dies, 

For th.: Spirit of Space has spoken 
And the Heart of the World replies. 

G 
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Simple Experiments in Alternating Currents 
(Continued.) 
By P. Mertz. 

Alternating Current Meters. 
Now that you have learned some¬ 

thing about alternating current motors 
and dynamos, we will take up the study 
of instruments for measuring this kind 
of current. 
You will, of course, see why the prin¬ 

ciple of the ordinary D’Arsonval gal¬ 
vanometer (that is, a coil of wire, ex¬ 
cited by the current to be measured, 
revolving in the field of a permanent 
magnet) cannot be used for measuring 
alternating currents. The needle would 
sway back and forth at every alterna¬ 
tion, or if the frequency (that is, the 
rate of speed at which the current 
changes its polarity) were high 
enough, it would stand still at zero. 
On account of this, a number of in¬ 

genious contrivances have been in¬ 
vented to measure alternating currents, 
several of which will be here described, 
in a simplified form, so that they can 
be experimented with by the reader. 

12. One of the simplest of these is 
the hot-wire meter, the construction of 
which should be well known to readers 
of this magazine, as a great number 
have already been described in it, for 
use with wireless telegraph transmit¬ 
ting apparatus. 
The working of this meter depends 

on the fact when a current of electric¬ 
ity is passed through a wire of enough 
resistance, the wire is heated. The 
wire is made of metal, and, as all metals 
expand when heated, it becomes a little 
longer, which motion is multiplied by 
some kind of device, such as a lever, 
and can then be seen by means of a 
pointer moving over a scale. Further¬ 
more, the heating of the wire is pro¬ 
portional to the amount of current, and 
the lengthening of the wire propor¬ 
tional to the amount of heat produced, 
so that the elongation of the wire is 
directly proportional to the amount of 
current sent through it. 
These meters are made as ammeters 

and voltmeters, the main difference 
between them being the size and com¬ 
position of the wire carrying the cur¬ 
rent. 

Another thing upon which the elon¬ 
gation of the wire depends is the fre 
quency of the current passing through 
it. It is well known that, with the ex¬ 
ception of very small wires, the resist¬ 
ance offered to the passage of a high 
frequency current is greater than that 
offered to the passage of a low fre¬ 
quency current, or to direct current ; 
and as the heating is proportional to 
the resistance and to the square of the 
current, it is evident that the wire will 
be heated more by the high frequency 
current, and its elongation will be 
greater.* This increase of resistance 
is known as the “skin effect.” 
To demonstrate this you can try the 

following experiment: 
First connect your hot-wire meter to 

a few batteries and note the deflection 
of the needle. Then connect the same 
batteries to it, but through the me¬ 
chanical converter (§ qf not the rotary 
converter), rotating it as fast as you 
can. If you can rotate the latter fast 
enough to cause skin effect you will 
note that the needle will be deflected 
more than before, although the current 
remains exactly the same. 
For this reason, and also due to the 

fact that the length of the wire varies 
but very little, even though the amount 
of current be great, the hot-wire meter 
is inaccurate, even at its best. Also, it 
has to be constantly adjusted for 
changes of temperature, as they affect 
the wire just as much as the heat ere 
ated by the current. It is therefore 
used only where comparative results 
are required, such as in a wireless 
transmitting station. 

13. A type of meter that, although it 
cannot.be used on high-frequency cur¬ 
rents, is more accurate, is known as 
the Thompson Inclined-Coil Meter. 

• The reason for the increase of resistance of a 
wire to high frequency current, is the fact that the 
current density is not uniform throughout the cross 
section of the conductor, but is greater toward the 
outside. The uneven density is due to counter¬ 
electromotive forces set up, in the interior of the 
wire by the varying magnetic field, around the axis 
of the wire, which accompanies the alternations or 
oscillations of the current.—Ed. 

t See May issue, pp. 154-155. 
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The construction of this meter, in a 
simplified form, is shown in Fig. 22. 
You will notice that the inclined coil, 
A, which gives the apparatus its name, 
is inclined 45 o to the base. You can 
easily make the form for this by glue¬ 
ing two circular pieces of strong card¬ 
board, B, to a hollow wooden cylinder, 
C. The size of wire, and the number 
of turns in the windings,, will be dis¬ 
cussed later. The coil is held at the 
angle of 45o by the support, D, which 
is made of a piece of wood cut to the 
required dimensions. 

The vane, E, should be cut from a 
sheet of thin, transformer iron, and 
should be soldered, at an angle of 45° 
(as nearly as possible) to the shaft, F. 
This shaft should better be made of 
brass than of iron or steel, as the latter 
would affect the accuracy of the instru¬ 
ment. The shaft, F, is pivoted between 
two dents made with a center-punch in 
the brass strips, G and H, after the 
ends of the shaft have been pointed 
with a file. At I, as shown in the illus¬ 
tration, should be soldered a small 
spiral spring, one end being attached 
to the shaft, the other to the brass 

strip. The spring should be arranged 
so that it will tend to turn F to the left. 
The needle, J, consists of a piece of 

brass or aluminum wire (size about 
No. 22 B. & S.), one end being fastened 
to the shaft, F, at about the height 
shown in the illustration. You should 
take care to have this wire as straight 
as possible. 

The scale, K, upon which, J, indi¬ 
cates, can be made of a piece of sheet 
brass (size about No. 22 B. & S.), to 
which is glued a sheet of good paper, 
upon which to draw the graduations. 
It is supported by two tubes, L, 
through which are passed bolts, the 
nuts of which are fastened under the 
base. The uprights, L, should be of 
such height that, J, comes to within 
%", or less, of K. J should then be 
bent so that when it is farthest to the 
light, the plane of the vane, E, will be 
perpendicular to that of the coil (this 
is the position shown in the illustra¬ 
tion). 
The coil, A, should now be wound. 

This should be done the same as for 
the battery meter described by the 
writer on p. 259 of the June, 1912, issue 
of Modern Electrics. The part of the 
coil used for measuring amperes, M, 
should be wound first, and over it put 
a few layers of paper, N. Over this, 
the fine wire coil, O, should be wound 
for measuring volts. The ends of each 
coil should be connected to binding 
posts on the base, as shown. It might 
here be said that the standard, D, 
should be arranged so that it can be 
removed from the base, as the latter 
will be used for future experiments in 
A. C. meters. 
We will now consider the working 

of this meter. You will know that if an 
alternating current is passed through 
coils, either M, or O, an alternating 
magnetic field will be produced. You 
also know that the magnetic lines of 
force pass through the same path, in 
whatever direction they may happen 
to be going; that is, they change only 
their direction, not their path (this is 
not strictly true when an alternator 
furnishes the current, for, as explained 
in §5*, the current is not of the same 
intensity throughout the cycle; it is. 
however, sufficiently accurate for this 
experiment). Now, if you place a small 
vane of soft iron, like E, in the field, it 
has a tendency to follow the directions 
of these lines of force. If this tendency 
is counteracted by a spring the vane 
will move in proportion to the current 
flowing in the coil. Therefore the 
needle, J, being fastened to E, will 
move with it. From this it will be seen 
that this meter is also adapted to direct 

• P. 155, May issue. 
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current, although, on account of the 
hysteresis, or magnetic inertia, of the 
vane, E, there will be a slight difference 
in readings. 

If you have occasion to, you can use 
this meter practically. One of the best 
uses is to find out how much current 
your wireless coil or transformer is 
consuming. If the latter happens to 
take more current than the capacity of 
your meter, you can raise the capacity 
as follows: 
For the voltmeter, put enough resist¬ 

ance in series with coil, O, to reach the 
desired capacity. For the ammeter, 
shunt a suitable coil* across M to do 
the same thing. 

(To be continued.) 

ROTARY SPARK GAP TAKES ITS 
OWN PICTURE. 

By Thomas Appleby. 
The accompanying photograph was 

made while the sending spark was dis¬ 
charging at the rotary spark discharger 
used in the 5 K. W. Marconi Wireless 
station at the Wanamaker store, Phil¬ 
adelphia, Pa. The discharger disc was 
running at the rate of 1800 revolutions 
per minute, and, the diameter of the 
revolving stud circle being 18 inches, 
the studs were traveling at the rate of 
9,483 feet per minute, or no miles per 
hour. A time exposure was made, and 
yet the revolving studs and their 
shadows are plainly shown in the pho¬ 
tograph, as though they were standing 
still. The reason for this is that a 
spark took place only at the instant 
when the moving stud passed the sta¬ 
tionary studs, and the operating room 
being dark, the disc and revolving 
studs were illuminated only when in 
exactly the same position each time a 
spark took place. This effect may also 
be observed, without the use of a cam¬ 
era, by darkening any wireless room 
where a rotary discharger is used. At 
some stations the studs, instead of ap¬ 
pearing to stand still, will jump back¬ 
ward and forward. This might be due 
to uneven spacing of the moving studs 
or the sparking distance from the mov¬ 
ing studs to the fixed studs being too 

* This coil should have the same time constant as 
the coil in the meter, if it is to be used as an accu¬ 
rate multiplying shunt. By time constant, is meant 
the quotient of its inductance in henries, divided by 
its resistance in ohms. 
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great. The former would lead to un¬ 
balancing of the disc, so the latter is 
probably the cause. In either event, 
the result is the same; that is, the 
moving studs are not always in the 
same position at the instant the spark 
takes place and the effect is somewhat 
similar to a moving picture when the 
film runs off the sprocket, causing the 
shutter to cut off the light at the wrong 
time and the picture to jump up and 
down. 

Visitors to this station are always 
greatly startled by the terrific noise 
of the spark, and it is amusing to see 
them jump, and often even turn and 
run away when the operator first 
presses the key; should they recover 
sufficiently to watch the spark for 
thirty seconds they are compelled to 
leave the apparatus room, as the rays 
cause the eyes to become very painful 
and shed a volume of tears. 

Automatic Signals 
(.Continued from page 361.) 

glass, red for the normal position, yel 
low for the 45 degree position and 
green for the 90 degree position, and a 
lamp is so placed that its rays shine 
only through whichever glass is direct¬ 
ly in front of it, so that the engineer 
can tell at a glance the condition of 
the track ahead, according to the color 
of the light he can see when approach¬ 
ing the signal. 

Space 
(Continued from page 357.) 

To our telescopes they appear to lie 
on the very bottom, drifted into heaps 
by mysterious currents—but the real 
is not even there Beyond yawn 
abysses so black with the excess of 
depth that the stars themselves, great 
suns that they are, fade into invisi¬ 
bility. 
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Electric Gas Engine Testing 
By Frank C. Perkins. 

The accompanying illustration 
shows the method of testing gasoline 
engines by an electric dynamometer 
of the Diehl type as a prevention of 
possible motor trouble, which may 
later on be difficult to remedy, for 
many claim an absorption brake test 
is absolutely essential, and that an 
electric dynamometer is the best pos¬ 
sible device for accurate tests. 

It is claimed that with the electric 
testing plant shown in the photograph, 
with an electric dynamometer, it is 
possible for the operator to carry out, 
with exactness, a complete test from 
0 to full load, of an engine of 90 to 
100 horse power, and watch every im¬ 

portant part of the machine operating 
under normal or maximum load. 
This electric dynamometer consists 

of an especially wound variable speed 
dynamo, with steel frame, swinging 
very delicately in Hess Bright Ball 
bearings, and recording the smallest 
loss on the torque arm. 

It will be seen that the bearings are 
mounted on a cast iron base plate 
without bearing adjustments, both 
bearings being rigidly fastened to¬ 
gether and in line. These electric dy¬ 
namometers absorb 60 to 90 horse 
power at any speed from 1000 to 2500 
revolutions per minute, for the larger 
device, and absorb 50 to 75 horse 

power at any speed from 100 to 2500 
revolutions for the lighter apparatus, 
with absolutely sparkless operation 
throughout the entire speed range due 
to “compensating pole design.” 
The engine is mounted on a large 

cast iron “T” slotted base and coupled 
to the dynamometer by a spider uni¬ 
versal joint. There is a 10 inch dial 
tachometer used and both push button 
control and normal control are pro¬ 
vided, enabling the whole test to be 
carried out by one operator from a 
position near the motor under test. 
The normal control board is placed 
where the torque scales and tacho¬ 
meter can be watched and has a large 
illuminated dial ammeter and volt¬ 
meter on swinging brackets, designed 
to show the operator the load in kilo¬ 
watts, but not for measuring of horse 
power. 

It is stated that the dynamometer 
can be run throughout its range of 
speed and power as a dynamo or mo¬ 
tor, which eliminates engine cranking; 
and the load regulating apparatus is 
such that the horse power of the en¬ 
gine may be adjusted, from 0 to 100 
horse power, in steps of less than one-
half horse power each. When the 
load is thrown on the engine, the 
swinging frame of the dynamo tends 
to rotate, and transmits, through a 
torque arm, to a combination spring 
balance and platform scale, the actual 
pounds pull due to the difference in 
torque between the fields and arma¬ 
ture of the machine. 
Within good sight of the operator 

is located this balance dial, and, with 
one or two settings of a slide rule, the 
actual brake horse power at the en¬ 
gine shaft is available. 
This electric device is also applica¬ 

ble to testing transmissions, as to ef¬ 
ficiency and quiet running, and a com¬ 
plete electric testing plant has been in¬ 
stalled in a large carburetor factory, 
to determine the best form of car¬ 
buretor for a particular style of en¬ 
gine on test. 

It is of interest to note that in fuel 
economy tests, the gasoline is meas-

(Continued on page 440.) 
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™®nt will work out rough sketches submitted by contributors. IT IS THEREFORE NOT NFOFSSARV 
FOR CONTRIBUTORS TO SPEND MUCH TIME IN SKETCHING VARIOUS IDEAS When IndhX 
contributions enclose return postage if manuscript is to be returned if not used AI L CONTRIBUTIONS 
APPEARING IN THIS DEPARTMENT ARE PAID FOR ON PUBLICATION. CUN IRIBU HONS 

FIRST PRIZE TWO DOLLARS. 

A PRACTICAL ROTARY SPARK GAP 
By referring to the cut and drawings, 

any one should be able to build a sat¬ 
isfactory rotary spark gap. 

The gap illustrated and described on 
this page is in daily use in the writer’s 
% kw. station and is giving excellent 
results. The base is made of oak, size 
4% x 6 x 54 inches. The uprights, AA, 
in which the shaft turns, are cut out of 
54 inch oak, shape and size as shown in 
Fig. I. Bore a 54 inch hole 54 inches 
from upper end to hold babbitt bear¬ 
ings. The standards or posts, DD, Fig. 
2, are 54 inch hard rubber, about 3 
inches long, the exact length depending 
upon the length of binding posts used 
to hold the spark gap rods. 
The disc, B, Fig. 3, 4 inches in di¬ 

ameter, is cut out of 1-16 inch sheet 
brass, and must be cut perfectly true 
on account of the high speed of rota¬ 
tion. -About 3-16 inch from the edge 
of this disc bore eight holes, equally 
spaced, for small machine screws to 
pass through, also bore a 5-16 inch 
hole in the exact center for the shaft. 
The spark electrodes on the brass disc 
and also on the rods, are % inch long, 
cut from ordinary batttery zincs. Bore 
holes in all electrodes a little smaller 
than the machine screws. They need 
"not be threaded, as the screw will read¬ 
ily cut its own thread in the zinc. 
The binding posts holding the rods 

are E. I. Co.’s No. B 2. To secure the 
binding posts to the hard rubber stand¬ 
ards bore a hole in the standard slightly 
smaller than the binding post screw, 
and put in screw about half way, then 
cut off the head of screw, and screw on 
the binding post, thus making a firm 
connection. 
The spark gap rods may be either 

FIG. I 

brass or copper, % inch in diameter, 3 
inches long; thread both ends, and on 
one end screw an E. I. Co.’s Electrose 
knob, No. 6964, with 8-32 thread, and 
screw spark electrodes on the other 
end, as shown in Fig. 2. The knobs as 
shown in cut are cut from 54 inch hard 
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rubber rods, % inch long, but the E. I. 
Co.’s Electrose knobs are still better. 
The shaft is 5% inches long, cut from 

5-16 inch Bessemer steel. Thread both 
ends of shaft with a 32 thread. The 
brass pulley, F, one inch in diameter, 
is taken from an ordinary screw pulley 

which can be bought in almost any 
hardware store. It should be threaded, 
so as to screw on one end of shaft as 
shown in Fig. 2. The brass disc is se¬ 
cured to the other end of shaft by two 
washers and two nuts, which can be 
purchased in any bicycle repair shop. 
Fig. 2 shows how disc is attached. 

The oak standards, A, A, are fastened 
to the base with suitable screws, and 
are 2 inches apart as shown. The bab¬ 
bit bearings are provided with oil cups, 
C C, which can be bought in any supply 

house, or can be made from brass tub¬ 
ing. The oil cups shown in the ac¬ 
companying cut were made from com¬ 
mon burglar alarm door springs with 
plunger and spring removed. These 
oil cups are very necessary on account 
of the high speed of the shaft. Cut two 
pieces of brass tubing approximately 
% inch and y^ inch long respectively 
and slip these over the shaft as shown 
in Fig. 2; these are to keep the shaft in 
position. 
The hard rubber standards should 

be mounted on oak base with suitable 
screws, so that the electrodes on the 
rod are in direct line with the elec¬ 
trodes on the disc. This gap, with the 
proper condenser capacity, will give a 
musical tone, the pitch depending 
largely upon the speed of rotation. 
The distance between the spark gap 
electrodes should not be as great as 
with the ordinary gap, because the 
spark must jump two gaps instead of 
one. The writer has this gap belted to 
a fan motor, but any motor will do 
which is strong enough for the pur¬ 
pose. This gap may also be connected 
directly to the motor, but in such a 
case the disc must be carefully insu¬ 
lated from the shaft to protect the mo¬ 
tor from injury by the spark. 

Contributed by 
BENJ. DU MEZ. 

SECOND PRIZE ONE DOLLAR. 
A NEW INDUCTIVE TUNER. 
If carefully made, I believe the in¬ 

strument here described will quickly 
prove its superiority over loose coup¬ 
lers of the sliding tube type, and, as an 
interference preventer, it is in a class 
by itself. 
The wire is wound not unlike the 

ribbon of a pancake helix. Great care 
should be taken not to let the wire 
overlap. This may be accomplished by 
using a small amount of thick shellac 
which also adds to the insulation. 
The drawings are practically self-

explanatory, except for the taps. Taps 
should be taken out about every five 
feet on the primary, and every 30 feet 
on the secondary. Multiple point 
switches are placed on the backs of the 
coils, and the taps led to the switch 
points. 

In Fig. i, A and A1, are blocks of 
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wood 1x1x4 inches, screwed to the 
base, and which hold the % inch brass 
rods, on which the secondary slides. 
The primary is screwed to A. B is a 
block i X i X I inch, screwed to the sec-

FIG. I 

PRIMARY ABOUT 
75 FTOF No 22 
WIRE 

SECONDARY ABOUT 
375 FT OF NO. 26 
WIRE 

ondary, with a hole large enough to 
easily admit a % inch rod drilled half 
way through it. B is a block 1 x 1 x 1 
inch, screwed to the secondary and has 
a % inch hole drilled through it. C is 
a % inch round brass rod 6% inches 
long, upon which the secondary is 
mounted. D is a hardwood board 

1x2x4 inches. E are four blocks 
1 x I x inches, screwed to D, and 
have holes drilled through them to ad¬ 
mit the % inch rods, F. Binding posts, 
and the necessary switches, may be 
mounted on the base in the manner 
most convenient. 

In the hook-up diagram, m is a 2-

point switch, which is used to cut in 
the tuning coil, w, if a long wave 
length is desired; n is a 2-point switch 
allowing signals to enter either the 
center or outside 
of primary; x a 2-
point switch allow¬ 
ing signals to be 
discharged through 
either the center or 
outside of Secon¬ 
dary; s a 2-point 
switch to cut in the 
variable condenser 
if needed; 1 and k 
are the multiple 

FIG.3 

point switches used to vary the amount of 
wire used on primary and secondary. 
The windings of the primary and sec¬ 

ondary should be made in opposite di¬ 
rections. 

Contributed by 
R. TREWEEKE. 

IMPROVED OIL BREAK KEY. 
Many amateurs have no doubt at 

some time or other desired a telegraph 
key that would be easily made and at the 
same time carry a considerably heavier 
current than the average telegraph key. 

This key if made according to sketch 
will carry more current than is ever re¬ 
quired at any one time by the average 
amateur and yet is very easily con-
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structed. Dimensions do not have to be 
adhered to in every sense but the parts 
may be constructed from material us¬ 
ually found in every experimental shop. 
The outside cylinder is made from 2% 

inch brass pipe, with a heavy sheet cop¬ 
per bottom soldered or brazed in place. 
The bottom contact may be made from 
a piece of brass, brazed in position be¬ 
fore soldering the bottom in. 
The top is turned from a piece of hard 

rubber and should be quite thick. The 
rod used for the other contact is a piece 
of %-inch brass rod 2% inches long 
threaded for about one inch at one end. 
The knob is an ordinary telegraph key 

Mt. 
CONTACT 

(BRAZED OR SOLDERED) 

knob tapped out to receive the %-inch 
rod. The spring under the knob should 
be made from any light gauge spring 
brass wire. A knurled lock nut is 
placed under the knob, also under cover, 
to regulate tension and length of stroke. 
The brass bushing through cover may 

be made from brass turned to size, or 
may be made from a piece of brass tub¬ 
ing. A rubber gasket should be placed 
under the lock nut on under side of 
cover, to prevent oil from following the 
rod on the return stroke. 
One binding post should be soldered 

or tapped into side of the brass pipe 
for connecting to bottom contact. An¬ 
other post may be placed on top and con¬ 
nected to the brass bushing in the cover 
for contact with the movable rod. 
After assembling, the brass pipe may 

be buffed and lacquered, and the hard 
rubber top polished, making a very at¬ 
tractive instrument. 

The cylinder should be filled with 
transformer oil or boiled linseed oil. 

Contributed by 
MOORE STUART. 

AIR TIGHT BOTTLES. 
Often on account of a poorly sealed 

can or bottle some wireless bug finds 
his shellac, varnish, or glue all hard¬ 
ened, or at least unfit for use. 
To prevent this, on a screw top de¬ 

vice, cut a piece of paper large enough 
to cover the mouth of the can, lay it 
on and screw the cover on tightly turn 
the can upside down and the liquid 
will seal the top, covering the whole 
surface with a thin film of the liquid, 
which prevents any air holes. If you 
have a bottle with a cork in it, never 
forget to turn it upside down for a 
few seconds after you cork it up. 

Contributed by 
BURR VAN DEITZ. 

FASTENING COILS OF LOOSE 
COUPLERS. 

The fastening of the primary and 
secondary coils to the wooden sup¬ 
ports seems to trouble almost every¬ 
one who attempts to make a loose 
coupler. The following is a simple 
yet substantial method of overcoming 
this difficulty. 
Cut out of a piece of one-half inch 

wood two circular pieces, one which 
will fit in the inside of the primary 
tube and the other in the inside of the 
secondary tube. This can be easily 
done with a knife or chisel. The pri¬ 
mary can now be laid aside, as it is 
ready to fasten to the tube and also to 

the supports. The method of fasten¬ 
ing is shown in Fig. 2. 
Bore in the secondary as many 

holes as you are to have switch points 
on the secondary. If a slider is used 
on the secondary, it will not be neces¬ 
sary to bore any holes. Fig. 1 explains 
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how the holes should be bored. They 
should be just wide enough for wire 
to pass through, as the wires from the 
various sections of the secondary pass 
through them to the switch points. 
The switch points on the secondary 

support should be fastened so that the 
nuts will be below the surface of the 
wood, in order to allow the tube to be 
fastened on. 

Brass nails and screws should be 
used as steel screws, or nails will be¬ 
come magnetized. 

I have used this method with great 
success and found it to be much 
stronger than gluing the tubes in a 
groove. 

Contributed by 
ELMER S. LINDMARK. 

AN AIR-COOLED SPARK GAP. 
This gap will increase your range, 

and costs but a few cents to make. 
Take an ordinary spark gap and re¬ 

move one of the three-sixteenths inch 
rods, replacing it with a three-six¬ 
teenths inch by 2 inch copper tube, 
B. Now for the plugs,—make one solid, 
out of brass or zinc, one-quarter inch 
by one-half inch. The other plug is 
to be hollow. Make, or obtain, two discs 
one-half inch diameter by one-sixteenth 
inch thick, C1 and C2. In C1 drill a 
hole in the center one-sixteenth inch 

in diameter and in C2, a hole three-
sixteenths inch, to fit tube, B ; now 
make a copper strip one-quarter inch 
by one and four-sevenths inches to go 
around C1 and C2, and this, when sol¬ 
dered to the discs, forms a hollow cyl¬ 
inder. Attach one end of a rubber 
tube to the copper tube, B, and the 
other end to a small bellows, which 
can be had for about 25 cents, and 
which may lie on the floor, near your 
foot. By working the bellows when 
sending the air passes through the 
hollow plug and out the fine hole and 

strikes against the solid plug, clearing 
the gap of ionized air and metal vapor. 

Contributed by 
CLARE E. TOPPING. 

COOLING A SPARK GAP. 
Here is a scheme that simply con¬ 

sists of two pieces of sponge, kept 
dampened, and placed around the plugs 

HE 

of the spark gap. It is surprising, how 
the gap will be kept cool, and the arc¬ 
ing will be, to a large extent, elimi¬ 
nated. 

Contributed by 
ROBERT L. BROWN. 

BOBBIN MATERIAL. 
In articles, occasionally, it is sug¬ 

gested that the amateur worker pro¬ 
cure a bobbin, etc., etc. I would like 
to call the attention of amateurs and 
others that the “D. & W.” and other 
cartridge fuses are all standard sizes, 
outside measurement ; by that I mean 
they are usually one-half inch, five-
eighths inch, three-quarters inch, and 
one inch, outside measurement, and, 
by using fibre ends a most handy bob¬ 
bin can be made with heads that fit 
tightly in a very short time, and, as 
a rule, there are plenty of empty or 
blown fuses to be had for the asking. 

Contributed by 
H. G. J. 

CONTROLLING A BICHROMATE 
PLUNGE BATTERY FROM A 

DISTANCE. 
The most objectionable feature in 

connection with the use of the single 
fluid type of bichromate battery, usu¬ 
ally in the form known as a plunge 
battery, is the necessity of lowering 
and raising the elements or plates into 
or out of the electrolyte, each time 
they are used. 
Owing to their cheapness, ease of 

construction and other good points, 
particularly their ability to deliver 
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large currents, these batteries would 
be used a great deal more in wireless 
telegraphy, and other cases, were it 
possible to raise and lower the plates, 
from a distance, or in another room, 
by an operation about as simple and 
quick as pressing a button. 
The device that will accomplish this, 

shown in the accompanying figure, I 
have used for some time. Fig. 1 is a 
rough sketch of a battery. In place 

FIG I 

of the usual crank handle on crank 
rod, A, a small pulley, B, is fast¬ 
ened. A similar pulley, C, is fastened 
to other end of rod. Medium sized 
spools will do for these pulleys. To 
the face of the pulley, C, one end of a 
strong cord is attached, then wound 
around the pulley several times, the 
other end being attached to a weight, 
W, heavy enough to overbalance, 
somewhat, the weight of plates and 
their supporting frame, so that they 
are normally held out of the electro¬ 

lyte. Another cord is fastened simi¬ 
larly to pulley, B, and wound several 
times around it in the opposite direc¬ 
tion. This cord should be long enough 
to reach to the place from which it is 
desired to operate the batteries. When¬ 
ever the cord turns a corner or angle 
small pulleys constructed as shown in 
Fig. 2 are used. If the cord passes 

through a wall a pulley on each side 
should be used, only a small straight 
hole in the wall being necessary. 

Fig. 3 shows the device at the “oper¬ 
ating end.” The cord is shown coming 
through the wall, over a small pulley, 
and terminating in a sort of double 
ring, cut from sheet brass. To lower 
the elements, merely pull down on the 
ring, as far as it will go, and hook it 
over a nail driven in the proper place. 
When through using batteries unhook 
the ring from the nail, and the plates 
are automatically raised by the weight, 
W. 
The frame, holding the battery jars, 

should be screwed or nailed to its shelf 
or other support. 

In many cases no other switch for 
controlling the current is needed. 

•Of course, only the zincs need to be 
raised if desired, and the carbons 
could be arranged to remain in the 
jars permanently. 

All connections and wiring have 
been omitted in the figure. 

Contributed by 
TAMES P. LEWIS. 

RESISTANCE UNIT. 
I enclose sketch of a resistance unit 

that I have constructed from an old 

blown fuse. The ends are removed and 
the asbestos powder taken out. The old 
wire is cut off except about %" at each 
end. This is left to make connection 
with the resistance material, which con¬ 
sists of lamp black and shellac, mixed 
to the consistency of a paste, as in the 
circular potentiometer described in the 
May issue of Modern Electrics. The 
fuse is filled with this paste, and the ends 
put on. It should be allowed a couple of 
days to harden thoroughly. It can be 
used in a regular fuse block, and any 
number can be connected to a rheostat 
switch, and used to regulate the current 
supplied to experimental apparatus, etc. 

Contributed bv 
JAMES J. GREENE. 
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COMPACT PORTABLE RECEIV¬ 
ING SET. 

The accompanying diagram shows 
a compact portable wireless receiving 
outfit. 

I would like you to publish this in 
your magazine, so that boys who have 
small coils may, with the aid of this 
interrupter, use no volts A. C. or D. C. 
with perfect safety. No diagrams are 

The core of the tuning coil contains 
the condenser and is arranged to con¬ 
tain the receiver when not in use. 

necessary. 
Take an ordinary burned-out electric 

lamp. Hold the globe under water and 

This interrupter will last a 

pinch off the tip with a pair of pliers. Two brass strips, two inches apart, 
BRASS RODS 

-5 

DOOR 
current 
amount 

interruptions will begin. 
The strength of the 

may be regulated by the 
of acid in the solution. 

DETECTOR 
/ ^SLIDER 

The globe will immediately fill 
with water. Next add a few 
drops of sulphuric acid to the 
water in the globe. Connect the 
globe between the coil and the 
key. At first no action will take 
place, but keep on working it, 
and the carbon will very soon 
wear off the platinum tips at the 
bottom of the globe, and then the 

TINFOIL , 
WAXED PAPER 

CONDENSER 

long time, for the platinum tips 
wear away very slowly. 

Contributed by 
BERNARD KNIGHT. 

running from end to end of the coil 
serve as a support for the detector. 
The upper rod is tapped for the ad¬ 
justment screw. The lower rod is 
tapped to receive a brass cup, contain¬ 
ing the mineral. It is well to have 
several cups, each containing a differ¬ 
ent mineral. To change minerals, un¬ 
screw' the cup and replace it with an¬ 
other. 
The condenser is made by rolling 

long strips of waxed paper and tinfoil 
tightly around a wooden core. After 
it is rolled, tie it up and boil in paraffine. 
It is then placed in the tuning coil core 
and paraffine poured in around it. 
A long piece of No. 18 annunciator 

wire will do for the aerial. It can be 
attached to a large box kite to raise it 
in the air. When not in use it can be 
wound on a wire spool. 

Contributed by 
N. CLINTON YOUNGSTROM. 

ELECTROLYTIC INTERRUPTER. 
While experimenting with a water 

resistance, the other day, I ran across 
■a very simple electrolytic interrupter. 

FLAT SENDING INDUCTANCE. 
Enclosed is a diagram of a sending 

inductance, which I have constructed, and 
find quite useful. The backboard is made 
from pine %" x i8" x i8", and is fin¬ 
ished in weathered oak or mission. At 
each end of the spiral wire, a brass bind¬ 

ing post, with a hole large enough to take 
the wire, is mounted in the center of a 
hard rubber disc. These discs are taken 
from the small end of telephone receiv¬ 
ers, and have holes suitably bored. (One 
in the center for binding post, and two 
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near the edge for screwing to base). A 
hole %" in diameter should be bored in 
base under the binding posts, to prevent 
the screw head from touching the wood. 
It will be seen that the insulation is of 
only porcelain and hard rubber through¬ 
out. Use ordinary single wire porcelain 
knobs. 
The clips are made from knife switch 

jaws, with electrose knobs for handles. 
This is a very attractive instrument, 

when the woodwork is finished in mis¬ 
sion and all metal parts are brass. How¬ 
ever, it is best to use screws with a black 
finish for fastening on the knobs, and 
screwing down the rubber discs. 

Contributed by 
JAS. LEROY HODGES. 

-D 

of a brass block, 
square and one¬ 

eighth 
thick. 

inch 
Two 

wires, D. 
The slider is made 

B, three-eighths inch 

RULE FOR FINDING POLARITY 
OF ELECTROMAGNETS. 

Draftsmen and others will find the 
correct direction of current to produce 
a north or a south pole very easy to re¬ 
member if they will bear in mind the 
initials N. G. (no good). 

A TUNING COIL SLIDER. 
The rod is made of two No. 14 brass 

G 

rubber 
The I 

tuning 
screws. 

Contributed by 
BERTHEL CARLSON. 

knob, E. 
brass wires are fastened to the 
coil ends by means of brass 

holes are 
drilled o n e -
sixteenth inch 
from the edge, 
F, so that the 
wires will just 
fit the holes. 
The spring, 

C, is to make 
contact with 
the tuning coil 
wire, and is 
fastened to the 
block, B, by 
means of the 
battery bind-
i n g post, G, 

n-t’and the hard 

As a north pole is produced when the 
current flows in a counter-clockwise di¬ 
rection, the relation may be represented 

diagrammatically by a monogram con¬ 
taining these letters. A glance at the 
sketches will make this plain. 

Contributed by 
EDWIN C. WRIGHT. 

EASILY MADE VARIABLE RE¬ 
SISTANCE. 

The object in view in the design of 
this variable resistance for amateur 
use was simplicity, with a chance of 
working in as much material in the 
construction as is usually found in the 
average work shop. Dimensions do 
not necessarily have to be followed in 
every detail but are approximate only. 
The outside tube or casing may be 

made from fibre or other insulating 
material, with the exception of hard 
rubber, (especially if a heavy current 
is to be carried), with an internal diam¬ 
eter of about one inch. The outside 
should be about 1% inches, so as to 
have a %-inch wall, or heavier if pos¬ 
sible. The length may run from 6 to 

12 inches, depending upon the resist¬ 
ance required. 
The plunger may be made of from 

% to )4-inch brass rod, with one end 
sharpened to a point, so that same may 
enter the carbon easily. A handle 
may be procured from a large switch, 
or one may be turned up out of wood. 
A small pin should be driven through the 
handle into the brass rod, in order to 
hold same securely. The brass ends 
may be turned from a brass plug, or, 
if nothing else is at hand, babbitt may 
be poured into a mould of the requisite 
size. The binding posts should be as 
large as possible, in order to carry the 
maximum current required. The con¬ 
nection at C should be of ample size. 

If it is desirable to mount the re¬ 
sistance on a base board, this may be 
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done by means of small brass strips 
constructed from %-inch strip brass. 
The sizes as given do not have to be 
adhered to in every detail. 
The fibre tube should be filled with 

granular carbon, made from battery 
carbons crushed rather finely. This 
carbon should not be tamped too 
tightly in the tube as the resistance 
would be decreased by so doing. 

Contributed by 
MOORE STUART. 

COMBINATION TRANSMITTING 
SET. 

Herewith is a diagram of connections 
which I have found quite useful in op¬ 

erating my wireless set. As we don’t 
have city current all day, and I frequently 
desire to use my set during the day, I 
rigged up a set of batteries. 

I use a closed core transformer which 
has two leads from the ends, and one 
from the middle, of the primary. As will 
be seen I use the whole primary for bat¬ 
teries, and one-half for no volts, a. c. 
One of the chief merits of this “Hook 

Up,” is the manipulation of the conden¬ 
ser, whereby, it is on the key alone at 
i io volts, and on both key and interrup¬ 
ter when batteries are in use. 
As illustrated in diagram, when using 

no volts, throw S. P. D. T. switch up, 
and when on batteries, throw it down. 

Contributed by 
JAS. LEROY HODGES. 

FORMATION OF IMITATION 
CRYSTALS BY THE ELEC¬ 

TRIC CURRENT. 
A very interesting experiment for 

the making of imitation crystals, that 
will fool your friends, can be performed 
by following directions that are given 
below. 
As shown in the diagram, the appa¬ 

ratus needed is a glass receptacle (an 
ordinary large tumbler), R ; an electric 
light carbon, small pieces of colored 
glass about the size of the bottom of 

the tumbler, and a piece of copper wire, 
bare, No. 14. 
The apparatus is connected up as in 

the diagram. Wires from the lighting 
circuit are led to a small switch, and 
then through a water rheostat, RH, to 
the two electrodes, consisting of the 
carbon rod and the copper wire. 
The tumbler is nearly filled with 

water, and a little salt is added, to make 
the solution more conductive to the 
current. On the bottom of the tum¬ 
bler is placed one of the pieces of col¬ 
ored glass. Some friction tape, or 
cloth, should be wrapped around the 
upper end of the carbon rod, so that, 
when it is held in the hand, the oper¬ 
ator will not be shocked, as the wire is 
bare. Then the rod and the wire are 
taken one in each hand, and held about 
an inch from the bottom of the tum¬ 
bler and touched together for a second. 
Upon drawing them apart a small dis¬ 
tance, an arc will be formed between 
the carbon rod and the copper wire. 
This is all done under the water, as the 

M.E. 

arc can be seen through the sides of 
the tumbler, and gives out a very bril¬ 
liant green color. The arc is kept going 
until a small ball of white hot copper 
is formed on the end of the wire, and 
which will fall off and sink to the bot¬ 
tom. 
As the little ball of melted copper 

falls to the bottom of the tumbler, it is 
cooled very quickly by the water, and, 
as it touches the glass plate, the glass 
is heated and a small piece cracks off; 
and as the copper contracts faster, as 
it cools, than the glass, it clinches the 
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small glass particle. This embeds the 
colored glass in the copper, and the 
whole looks as if a jewel were imbed¬ 
ded in a large shot. Different crystals 
can be made in the same way by using 
different colored glass. 

Five or six of these can be made in 
a few minutes. They will scratch a 
window, this probably being due to 
the hardening they receive upon com¬ 
ing into contact with the white hot 
copper. About 6 amperes is needed 
for this experiment. 

Contributed bv 
STANLEY E. HYDE. 

soldered, as shown. For the perikon 
detector, the end of the wire is wound 
around a piece of bornite, or chaicopy-

llllllllillfi 
M.E. 

rite, mounted in metal, in the manner 
about to be described. 
The lower mineral, E, is mounted in 

an alloy made of 3 parts solder to 1 
part mercury. This is moulded into a 

IMPROVED FORMS OF DETEC¬ 
TORS. 

An improved form of detector, that 
is more convenient, and at the same 
time much simpler than the so-called 
"sensitive" detectors, which contain a 
mutiplicity of springs and hard-rubber 
knobs, and adjusting screws, is shown 
in the illustrations herewith. 

It consists of a double binding-post, 
A, through the upper connection of 

which is passed a shaft, B. On one 
side of this shaft is fastened a hard-
I ubber adjusting knob, D. On the 
other side is soldered a length of 
spring-brass wire. C, which is wound a 
tew turns spirally, as shown in the 
drawing of the perikon detector; or 

M.E. 
helically, as shown in that of the galena 
detector. The end of the wire is then 
brought out and bent as required. 

For the silicon detector it is bluntly 
pointed at the end. For the galena, a 
small length of No. 30 copper wire is 

M E. 
button,” in a mold made by boring an 

inch hole through a piece of % inch 
wood, and screwing this over another 
flat piece of wood. The crystals are set 
in while the metal is yet liquid, and, 
when it has thoroughly hardened, the 
edges of the metal button are knurled 
by rolling under a coarse file. 
This button rests on a piece of sheet 

brass, or zinc, F, which is screwed to 
the base, and has a binding-post 
screwed over one corner. 
The advantage of mounting the min¬ 

eral this way, over mounting it in a 
cup, is clearly evident. Any part of 
the mineral can be reached quickly and 
conveniently, and a sensitive spot, 
when found, can be kept, because the 
point does not spring away. 
The writer has found this type of 

detector far more convenient and sen¬ 
sitive than the so-called “sensitive” de¬ 
tectors, spoken of before, besides being 
much more easily and cheaply con 
structed. 

Contributed by 
P. .MERTZ. 

MESSAGE BLANK FOR AMA¬ 
TEURS. 

Amateurs will find that keeping a 
copy of all messages received adds in¬ 
terest to their wireless work. 

Also, the practice of copying mes¬ 
sages neatly and filing same is a great 

A 

* 
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help to those who contemplate taking 
up commercial wireless work. 
Ordinary letter-size typewriting pa¬ 

per of very good quality may be 
bought at the rate of fifty cents for 
five hundred sheets. These sheets, 
when cut in two, are of a convenient 
size for message blanks. 

After a message is copied, the time 
received and station where the mes¬ 
sage originated should be marked on 
the blank, and same placed on file. 
These messages are always of interest 
to visitors, and, upon some occasions, 
may prove invaluable to the amateur 
operator. 
A suggestion as to copying and 

marking a message is herewith shown : 
No. 1 K Y R RX 10 paid 

S. S. “Mariposa,” 12. 
Miss Lucille Hopkins, 

San Francisco, Cal. 
Very dusty on the ocean, 

ship rolling, much joy ahead. 
GRANT. 

10.30 P. M. 
Contributed by 

G. S. CORPE. 

MAGNET TESTER. 
This instrument requires a small am¬ 

meter of the D’Arsonval type, the 
permanent magnet of which is removed 
and in its place are substituted two 
soft iron blocks, A and B. The ends 

C. When the needle comes to rest, 
mark the place, and, when testing other 
magnets of the same size, you can 
easily tell whether they are weak. 

Contributed bv 
EDWARD H. HUTCHINSON. 

ELECTRIC VIBRATOR. 
This machine* requires a motor of 

the 75 cent toy variety, with the shaft 
projecting about % inch beyond the 
bearings on each side. 

RUBBER 

SWITCH 

of these blocks are drilled and tapped 
5-16 inch and two short iron bolts are 
screwed in the holes. 

Connect an old dry cell in series 
with the ammeter and bring a strong 
magnet that is to be used as a standard 
against the two iron bolts at the point, 

Two weights, A, are cut from a piece 
of I inch round brass rod, % inch thick, 
and an eccentric hole, just large enough 
to fit the shaft, is drilled as shown. 
The weights must then be soldered 

on the shaft, so that they are in the 
same position. 
The name plate must be removed 

from the top of the motor and, in its 
place, must be substituted a brass plate 
% inch thick, in the center of which a 
short length of % inch round brass rod, 
B, with a rubber tip on the end, is 
screwed. This rubber tip may be se¬ 
cured from the end of an arrow, such 
as is used in a parlor target pistol, and 
should be shellacked on. 
When the vibrator is assembled, as 

shown, it is a good plan to put some 
kind of a housing around the weights, 
so that when they revolve there will 
be no chance of their hitting anything. 
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However, I will leave that to the 
builder. 

Contributed by 
EDWARD H. HUTCHINSON. 

“There is no way to adjust the vibra¬ 
tor.” FIPS. 

The coils are connected in series, and 
to a seven or nine point switch, as in 
any other loading coil that is adjustable 
by steps. 

Contributed by 
WELLINGTON E. CHRISTNAGEL. 

LOADING COIL. 
Procure, from any dry goods store, 

six or eight baby ribbon spools. 
Smooth them up with sandpaper, and 
give them a good coat of shellac. Then 
get an annunciator wire spool, large 

.--RIBBON SPOOLS---.x

enough for the ribbon spools to slip in 
between the heads. Arrange the spools 
as shown in the sketch. 

,--.RIBBON SPOOLS 

Wind each ribbon spool with as 
much No. 24 enameled wire as it will 
hold, and fasten them with glue. 

SQUARE TUNING COIL. 
Here is a new idea on the construc¬ 

tion of either a close, or loose-coupled, 
tuning coil. Its great advantage is,« 
that a greater amount of wire may be 
wound in the same space, thus afford¬ 
ing a larger wave-lengthed coil, in 
the same dimensions. It will not be 
worth while to give any dimensions, 
for the builder may make it any size 
he wishes. The general construction 
is as follows : It consists of four pieces 
of wood, preferably oak, or some other 
well dried wood, one-half inch square, 
running the full length of the coil, 
placed about % inch from each corner 
of the coil heads. The outside edges, 
on which the wires are to turn, should 
be rounded off, preventing a sharp cor¬ 
ner, which is apt to weaken and break 
the wire. If these wooden strips are 
more than 3 inches apart, it is best to 
wrap a sheet of thin, hard-rolled fibre 
on all but the bottom side. Soak the 
fibre in warm water, until it becomes 
flexible. This should be immediately 
placed on the frame, and temporarily 
wrapped tightly with strong cord 
When the fibre is thoroughly dry, 
which will take about a day, remove 
the cord, and then glue the fibre cover¬ 
ing to the inner sides of the two lower 
wooden strips. Then, evenly wrap No. 
20 B. & S. gage enameled wire the en¬ 
tire length of the coil, being sure that 
one turn is perfectly tight before the 
next is wound on, for one loose turn 
may cause a great many turns near it 
to become loose. After this is finished, 
shellac the wire, and allow it to thor¬ 
oughly dry before proceeding. The 
sliders may be placed down the middle 
of each side, or, if only two sliders are 
to be used, they may both be placed on 
one side. 

Contributed bv 
EVERETT DAVIS. 

COMBINATION DETECTOR. 
Enclosed please find a blue-print of 

a detector stand which I have worked 
out. This detector has a new idea as 

« 
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to the fine adjustment. Instead of 
having the fine adjustment screw be¬ 
tween the contact and the standard, I 
have placed it on the other side of the 
contact, and therefore obtain a much 
finer adjustment. If you turn the 
screw down one-sixteenth of an inch 
the contact point will only go down 

T 

PLAN 

SIDE VIEW 

M _ END VIEW H. E. 
one-thirty-second of an inch or less, 
where, as in the other kinds, the points 
would go down farther than the screw. 
Another scheme is in the metal 

plate, on which the mineral cups rest. 
The plate is connected to a binding 
post, and the cups just rest on the 
plate. They can be moved around 
until the right part of the mineral is 
under the contact point. 

I do not know whether you could 
use two minerals at the same time, but 
you can make a quick change from one 
to the other in this model. Some of 
the dimensions are not needed, but I 
think the drawing is clear. 

Contributed by 
ROBERT GIBSON. 

INCREASED RECEIVING EFFI¬ 
CIENCY. 

In most books dealing with wireless 
subjects, very little is said about three-

slide tuners, so a word here would not 
be out of place. 

Experimenters usirig single or 
double slide tuning coils will find that 
the selectivity of their station is in¬ 
creased from 25%) to 50% by using a 
three-slide tuner in conjunction with 
a loop aerial, connecting instruments 
up as in Fig. 1. Excellent results can 
also be had from Fig. 2. 
Any single or double slide coil can 

be converted into a triple slide coil at 
a cost of from twenty-five to fifty cents. 
After this has been done, get a piece of 
sheet copper, about i-04th inch thick, 
and fasten it to the body of the coil, 
directly under one outside slider, so 
that when the slider is moved off the 
wire, it will slide onto the copper. 
Then connect this piece of copper to 
the other outside slider. Using the 
hookup shown in Fig. 2, if the slider is 
moved from the wire to the sheet cop¬ 
per, the loop aerial is converted to a 
straightaway aerial. 
The writer believes that the method 

of connecting ’phones and detector (in 
series instead of in parallel), which 
was shown to him by a United Wire¬ 
less operator, is new to most amateurs; 
and, although it does not seem possible 
for the high frequency oscillations re¬ 
ceived by the aerial to go through the 
’phones, v. hose inductance is very high, 
still such is the case.* Using crystal 
detectors, without a battery, such as 

perikon, galena, molybdenite, ferron, 
carborundum, etc., the signals come in 
fully 25% louder than when the 
’phones are in parallel with the detec 
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tor. When using a battery, the ’phones 
must necessarily be connected in paral¬ 
lel, but otherwise all connections are 
the same. 

In case the experimenter has no 
loop aerial, and does not wish to con¬ 
vert his straightaway aerial into one 
of the loop type (which would amply 
repay him for the trouble and expense), 
the hook up shown in Fig. 3 gives very-
good results. 

All of these “hook ups’’ were given 
several trials at a commercial station, 
as well as at the writer’s station, and 
gave most gratifying results. 

Contributed by 
EDWARD B. WOOD. 

*Note.—The high frequency current 
does not pass through the ’phones, as 
stated. What does go through, in this 
case, is a rectified pulsating current. 
If the ‘phones be shunted by a small 
fixed condenser, of about 0.002 mfd„ 
still better results will be obtained. 
—Ed. 

ROTATING HELIX. 
The following is a description of a 

helix which will save the operator 

FIG. I M E. 

from having to reach around it every¬ 
time he wants to change the clips. 
A, is a copper strip about three-

eighths inch wide and 4 inches long. 
B is a copper disc, anywhere from two 
and one-half inches to three and one-
half inches in diameter, with a hole 
in the middle for the shaft to go 
through. C, is a lead wire from A, to 
post, I. D, is another lead from helix 
wire to B. Figs. 2, 3, 4, show how this 
works. The shaft, F, can be a piece 

of broom-stick, or any other hard 
wood. The standards, G, should be 
high enough to support the coil about 
two and one-half inches above the 
base, and extend about one and one-half 
inches above coil-heads, K. The base 

FIG. 2 M.E. 

and standards should be made of hard 
wood about one-half inch thick. They 
may be beveled to look better. The 
wires, C and D, should be about num¬ 
ber 10 or 12, B. & S. gauge, insulated 
wire. 
This helix can be fastened to table 

or wall, but should not be placed ver¬ 
tically, because the weight of the coil 
would be all on copper strip instead 
of on shaft as when placed horizontally. 
When contact is to be made with 

the wire, all you have to do is to turn 
the coil over till you find the right 

FIG. 3 

place, instead of having to reach 
around where you cannot see. 

Contributed by 
GALEN HIERONYMUS. -
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SIMPLE LAMP FLASHER. 
Enclosed find a drawing of a simple 

lamp flasher. It has the merit of being 
used on any voltage. A relay with 
the points reversed is used to close 
the circuit, and a selenium cell is con¬ 
nected to its magnets. When the 
lamp lights, it affects the selenium cell, 

HYGROSCOPE. 
The following is a description of a 

hygroscope, which is easily constructed 
and fairly accurate. The necessary 
materials are : A small pocket ammeter, 
a small quantity of chloride of zinc, 
two short lengths of platinum wire, 
which may be obtained from an old 
incandescent lamp, and a piece of soft, 
white blotting paper. 
Soak the blotting paper in a solution 

of two parts water to one of chloride 
of zinc, and allow it to dry. Then roll 
it into a small tube and fasten it by 
sticking the two lengths of platinum 
wire through it, about an inch apart. 
Next fill the tube with chloride of zinc, 
and seal the ends with paraffine. 

Reverse the dial of the ammeter and 
connect as shown in the sketch. When 
a rain storm comes, take a reading, and 
when the needle comes to rest, it indi¬ 
cates 100% of humidity. Mark this 
point on the dial, and graduate the rest 
of the scale between zero and 100% 
proportionally. It is, of course, neces-

which, in turn, affects the relay, which 
opens the circuit. In case it should 
flash too fast a dark glass plate is 
placed between the cell and the lamp, 
and the speed of flashes may thus be 
controlled. 

Contributed by 
M. HURLBUT. 

FASTENING INSULATORS TO A 
HELIX FRAME. 

By fastening insulators to a helix in 
the following manner they do not lose 
their insulation, as when screws are used. 

The wooden pin slips through the in¬ 
sulator and is fastened, by glue, in the 
hole in the framework. 

Contributed by 
BERTHEL CARLSON. 

M.E. 

sary that the blotting paper tube be in 
contact with the outside air, but pro¬ 
tected from the weather. Salt may be 
used instead of chloride of zinc, but 
the latter is preferable, as it is much 
more hygroscopic. 

Contributed bv 
EDWARD W. HUTCHINSON. 
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also found in the human elbow, and 
can be felt nicely when hitting the 
elbow on a certain spot. The same 
electricity is also found in the hu¬ 
man eye. If struck correctly, sparks 
and stars can be seen most beauti¬ 
fully. 
A special form of electricity not 

classified as yet is found in startling 
news. If applied to man he becomes 
full of electricity. Hence the term, 
“The news electrified him.” It is 
conceded however that this form of 
electricity is not practical nor has it 
much commercial value. The men 
who have the least amount of elec¬ 
tricity in them are usually electrical 
men. They often have an E. E. 
after their name, and are supposed 
to know all about electricity. There 
is not one among them, however 
who could tell you what electriciay 
really is. They admit that openly 
and are brazen enough not to deny 
it. Moreover they dont care to 
know, as it might upset their pet 
theories. 
As a general rule electricity and 

man are enemies. Electricity for¬ 
ever is lurking around, trying to 
shock man if he does’nt look out 
and doesn’t leave it to itself. The 
greatest prey of electricity is the 
farmer when coming to town. A 
farmer likes hotel souvenirs im¬ 
mensely and often tries to cut off 
electric light bulbs with a pair of 
scissors. I say he tries, but he 
usually does not get much further 
than cutting about half way through 
the connecting cord. After he has 
picked himself up out of a corner 
and dusted his clothes off he con¬ 
cludes that, the hotel can use the 
electric light bulb to a better advan¬ 
tage than himself. 
Another well known enemy of 

electricity is that obliging citizen 
who delights in picking up a broken 
trolley wire with a view of prevent¬ 
ing people from stumbling over it, as 
this might damage the wire. After 
the obliging citizen has performed a 
dance that would do credit to the 
most agile trick dancer on the stage, 
he finally makes up his mind that 
after all he is not paid to supply 
amusement to the delighted bystand, 
ers, and in most cases leaves the 
trolley wire disgustedly to its fate. 
Another sworn enemy of the mys¬ 

terious fluid is the “fixer.” This in¬ 
dividual as a rule knows all about 
electricity. His profound knowledge 
is usually based on the fact that he 
has switched off and on the parlor 
lights numberless times, not to forget 
the time when he connected two dry 
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àJùiotonal 
To calm our impatient readers, 

who during the last month have 
clamored boisterously for a new pic¬ 
ture of our illustrious Editor, we 

are o v er-
whelmed with 
the suffocating 
pleas ure of 
having the ex-
t r a o r dinary 
p r i v i lege to 
p r e s e nt the 
latest pose of 
our unsurpass¬ 
able, magnifi¬ 
cent Editor to 
our esteemed 
friends. 
We are so 

pleased over 
the wonderful 
his intellectual 
applied for a 

patent on that face of his in all 
uncivilized countries. As soon as 
the patents have issued, nobody will 
be allowed to look like our noble 
Editor, the great emancipator of 
modern screechery, the pioneer of 
the noiseless echo. 

The Editor 

novel expression of 
mug, that we have 

CHAPTER I. 

FIRST BOOK. 

FIRST PARAGRAPH. 

ELECTRICITY. 

Electricity is pretty thor¬ 
oughly understood to-day. It is 
composed of eleven letters of 

the alphabet. It has always been 
well known to cats, who use it for 
a lubricant of their fur. Man has 
not yet learnt to use it on his hair, 
hence he is mostly bald-headed. Am 
ber pipes are said to be full of elec¬ 
tricity, but as amber* is too expensive 
cats are preferred as they can be 
rubbed and stroked more conve¬ 
niently. Besides cats do give off 
beautiful sparks in the dark, while 
amber pipes must be supplied with 
tobacco and matches to give off 
sparks. Amber pipe sparks easily 
burn you, while cat sparks are cold 
and harmless, unless the cat is 
stroked the wrong way. 
A fairly good quality of electricity 

is found in lightning, but few per¬ 
sons aside from Hon. Ben. Franklin, 
care to monkey with it. 
The most curious kind of electri¬ 

city is found in short-circuits. This 
kind however is generally disliked 
by electricians, especially practical 
electricians. No practical electri¬ 
cian ever admits openly that he uses 
this form of electricity, but he uses 
loads of it, secretly, when nobody is 
looking. 

There are two kinds of electricity 
in general. 1° Static Electricity, 
such as found in cats, your wife’s 
switch etc. 2° * Galvanic Electric¬ 
ity first found by Galvani in a dead 
frog. It would be correct to term 
it Frogic Electricity in honor of the 
frog. This form of electricity is 
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cells to the electric bells of the 
house. It is true that they did not 
work after that, he having made,— 
unknowingly of course,—the slight 
mistake of connecting them the 
wrong way. However that was the 
fault of the batteries, not his. 
Thus when his wife informs him 

that the lamp in the bedroom sud¬ 
denly has gone on strike, he sallies 
forth to apply his knowledge to the 
offender. He can of course “fix it” 
in a minute. Why should they call 
the electrician, who dont know any 
more about such matters than him¬ 
self? He performs the operation by 
turning off and on the switch about 
fifty times which however does not 
turn night into day. He then calls 
for a candle and looks at the lamp 
globe that seems to be intact, it is’nt 
■even broken. How could he be ex¬ 
pected to know that one of the fine 
wires was “burnt out”; he would 
never suspect that, for had he not 
bought the lamp only last Friday at 
a bargain sale at Cheatham & En-
gee’s Department store? No, the 
trouble can’t be there. Ah, of 
course, it must be in the socket, how 
stupid of him not to look there first. 
The bulb is promptly screwed out of 
its socket. His experienced eye lo¬ 
cates the trouble in a twinkling. He 
knows dirt is bad, for electricity. 
He has read once that no electrical 
current can pass unless there is a 
good contact. He sees that the bot¬ 
tom of the socket is black and dusty, 
■that’s where the trouble is of course. 
He promptly calls for a kitchen 
knife to scrape the contacting part 
clean. 

He has just gotten well under 
way, when suddenly a great light 
dawns upon him. To be sure he 
■never expected so much light as that, 
nor had he ever seen so much of it 
together all at one time. His whole 
inside and outside seemed to blaze 
forth in a tremendous flash of blue¬ 
green light. It was however all over 
in a second. After, the fire engine 
which his wife had summoned hur¬ 
riedly had departed, and after the 
doctor has left our well bandaged 
friend, tucked away in his bed, he 
calls for his friend. Mr. Jeremiah 
Fleecem. Together they draw up a 
voluminous complaint for damages 
against the light company, charging 
that abused individual with murder¬ 
ous assault and battery, incendiary, 
and disturbers of the peace. 

Electricity finds new uses every 
day. or rather we find new uses for 
it. The latest is wireless telegraphy. 
This is of course a swindle and 
merely gotten up to sell stocks. We 
all know that ships trail thin cables 
under the water to make connection 
with the land, else how could they 
send the messages. The wireless 
companies practically admit the swin¬ 
dle now, since the Government has 

taken a hand in the scandal, for do 
they not stretch long wires between 
the tops of the masts? Of course 
they do. If there really was such 
a thing, as Wireless Telegraphy they 
would not need those wires at all. 
That proves the swindle conclu¬ 
sively. Those noisy Wireless cabins 
on board of ships are another subtle 
swindle. They serve to attract lady 
passengers and other feeble-minded 
folk, who “swallow” everything that 
the wireless operator tells them. He 
usually winds up by selling them a 
carload of worthless wireless stock, 
this being his real business. 
As a matter of fact Wireless Tele¬ 

graphy had been known already to 
the old Egyptians, thus proving that 
there is nothing new under the sun. 
Recent extensive excavations near 
the great pyramid of Cheops re¬ 
vealed the fact that not a piece of 
wire of any sort was to be found. 
This proves beyond the slightest 
doubt that the old Egyptians had 
given up wire telegraphy, substitut¬ 
ing therefore the more convenient 
Wireless. 

(to be continued.) 

(Orattlr 
This department is for the special 

benefit of all Wireless “bugs.” Com¬ 
mon questions will be answered at 
top speed by freight. Uncommon 
questions are answered by Wiréless 
via Western Union or Postal Tele¬ 
graph. We pay the freight charges. 
We have loads of cash especially 
counterfeit green backs received by 
our correspondents. If a quick re. 
ply is wanted, don’t send it to us. 
We have troubles enough of our own 
with the “slow freight.” 

HUMMING WIRES. 

( % 4-68B : ) A. Foxy B. Oob. 
White City, Ill., snorts: 
Q 1. Why is it that electric light 

globes burn out? I always under¬ 
stood that the filaments glow but 
don’t burn; then how can they 
burn out? 
A 1. Mr. B. Oob, you are per¬ 

fectly right. We have often 
thought about it ourselves and came 
to the logical conclusion that fila¬ 
ments don’t burn out. We think 
they burn in, if they burnt out, 
why bless us, they could of course 
not burn in, so there. 
Q 2. Why do telegraph wires 

hum and why does not an aerial 
hum? 
A 2; Hm, rather cute question 

that, Foxy. Tell you the truth we 
didn’t think it was in you. You 
see a modern telegraph wire, thanks 
to multiplex telegraphy, passes as 
many as 15 messages at one time. 
Now, when the line was built, mul¬ 
tiplex telegraphy was not as yet 

invented. Now you admit 15 mes¬ 
sages on one wire is a bit crowdy. 
Imagine someone is sending the 
following message: “Liars, male¬ 
factors, of great wealth, thieves, 
my cat is in the ring. Teddy.” The 
following message is sent from the 
other end at the same time: “I’ll 
save the country. Don’t let ’em 
steal delegates. All lies. Tar & 
feather ’em. Billy.” 
Now is there any good reason 

that the telegraph wire should not 
hum when such messages pass each 
other, all on one wire? Certainly 
not. 
An aerial sends out mostly one 

message at one time. As a matter 
of fact, most of them don’t even 
accomplish that much. Hence aerials 
don’t hum. 

TELEGRAM AROUND THE 
WOK LD. 

($6.59NG) Hiram Blowout, 
Luny Park, N. Y., bays: 

Q. I understand that if you send 
a telegram from New York at 2 
P. M. if arrives at 1 P. M. on the 
same day in Chicago. Is this due 
to the great speed of electricity? 

A. Certainly, Hiram. We as¬ 
sure you it is not only that, but if 
you send a wire from New York 
at 2 p. m. June 25, via San Fran¬ 
cisco, around the earth, it arrives at 
Frisco at 10 A. M. the same day 
June 25th. It arrives in Honolulu 
about 6 A. M. June 25th. From 
this it follows that travelling all 
around the earth the telegram 
should be delivered in New York 
about 2 P. M. June 24th or exactly 
one day before you sent it off. Now 
then it is obvious that if you want 
to send a wire around the earth, in 
the western direction, you had bet¬ 
ter wait a day, else you will get it 
before you send it off. We certainly 
do live in a fast age. 

MESSAGES TO MARS. 

(69:10?B) Archimedes Handsup, 
Dead Frog, Texas, yelps:— 

Q. Please have the kindness to 
inform me through the columns of 
your wonderful “ORATTLE,” if 
actual messages have ever been sent 
to Mars. 

A. Archi, you take our breath 
away. Why my bov. millions of 
’em, billions!! Our friend Tesla 
has been shooting ’em up to Mars 
for years. It is an everyday occur¬ 
rence. To be sure the Martians 
have never replied so far, but 
nevertheless, we’ve been sending 
them actual messages. Those fel¬ 
lows up there are an arrogant lot. 
They think because they are a few 
million years more civilized than 
we, they can ignore us, however, 
they can’t put up that bluff much 
longer if they hear that this planet 
harbors such intelligent bipeds as 
yourself. 
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(ínrrriipnttiirnrr 
Editor Modem Electrics: 

Referring to 1934 in the February Oracle, 
Keleher, the Vibration Expert, sings 
certain notes and puts out fires. In 
Venice, California, there is a board, 1x4x12 
inches, hanging between two trees by 
means of a wire which continually has 
bobbed up and down for a little over two 
years. This is not due to perpetual motion, 
or the wind, but is accounted for by the 
fact that the waves send forth certain 
sounds that are “tuned” with the board, or 
wire, thus causing it to vibrate. 
The two telephone wires in question, un¬ 

doubtedly, were in tune with some particu¬ 
lar noise that was being sent forth at that 
time; for instance, a passing truck of struc¬ 
tural steel might have made a noise that 
“tuned” exactly with the two wires. 

R. J. KRIWANEK, 
Niles, California. 

New York, May 24, 1912. 
Editor, Modern Electrics. 

Sir :—The following are some excerpts 
from a wireless examination held to prepare 
operators for the Government License ex¬ 
amination. They have "FIPS” skinned a 
mile : 

Q.—Suppose the two field rheostats of your 
motor-generator should burn out at sea what 
would you do to make a temporary repair? 
A.—Get a bucket of water, put a couple of 

monkey wrenches in it and add salt water 
(to suit the taste) till required resistance is 
obtained. A rheostat being simply a dam to 
check a great flow of current. 

Q.—What would you do if the spark 
muffler should burn out at sea? 

A.—I would bring it down to the engineer 
and tell him to run steam through it, or 
make a muffler out of a wood box. 

Q.—How do you obtain the frequency of a 
motor venerator? 

A.—By having the fields of the motor 
shorten, as much as the carbon regulator 
could weaken, and on the generator have all 
the field used without shortening it. Then 
you will have the highest reading in your 
voltmeter and is called Frequency. 
And again : 
Q.—What would you do if the spark 

muffler should burn out at sea? 
A.—Wake the sleepers aboard. 

Yours respectfully. 
No sig. 

P. S.—These are actual answers. 

THE STANDING OF WIRELESS 
ON STEAMERS. 

It would seem that every seafaring 
man concerned directly or indirectly 
with the “Titanic” disaster was af¬ 
fected by an evil influence which 
blunted his senses and judgment, re-, 
suiting in unpreparedness for emer¬ 
gencies. 
The investigation into the disaster, 

which is now being conducted in Lon¬ 
don, reveals woeful neglect of duty and 
lack of judgment on the part of many 
of the principals immediately and in¬ 
directly concerned. 

It appears that the steamer “Cali¬ 
fornian” was only a few miles from 
the “Titanic” when the latter sent out 
distress signals, and yet through some 
hypnotizing influence the officers of 
the former became dreamy and gener¬ 
ally inactive. 
While they were speculating as to 

the cause of the unusual appearances, 
the “Titanic” sank, with hundreds of 
lives that might have been saved had 
the officers of the “Californian” been 
possessed of their wits and on the alert. 
The point we wish to emphasize in 

this connection, however, is that there 
appears to be a feeling of resentment 
on the part of ship captains against the 
wireless service on board of their ships. 
They seem to labor under the impres¬ 
sion that wireless operators, in the 
legitimate performance of their duties, 
are in some way encroaching upon 
their authority, and they do not take 
kindly to suggestions from the mere 
lads usually employed as wireless op¬ 
erators. 
There was too much confusion and 

lack of organized effort in the wire¬ 
less service in connection with the loss 
of the steamer. Everybody connected 
with the affair appeared to be unpre¬ 
pared and no one, even on the “Ti¬ 
tanic,” seemed to realize that the situ¬ 
ation called for action. 
But these delinquencies are not de¬ 

void of valuable lessons; they show the 
danger of becoming lax in duty, and 
the importance of harmony and co¬ 
operation between all the departments 
of a ship organization. 
The wireless, if properly used, is an 

agency for great good, but if abused, 
can do much harm.—Telegraph & Tel¬ 
ephone Age. 

WIRELESS ON THE ISTHMUS. 
The United States Government is 

planning to spend $1.000.000 for wire¬ 
less equipment at the Isthmus of Pan¬ 
ama, and it is stated that arrangements 
have been made with the Republic of 
Panama to prevent any private or com¬ 
mercial wireless companies from estab¬ 
lishing stations in that country. 
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Fliers Without Motors 
A prize of $2000 is to be given in 

France for “aviettes,” or fliers without 
motors. The initial start is to be given 
by a run of not more than ten metres, 
by man-power. At the first contest, in 
Paris, none could rise from the ground, 
and it remains to be seen whether any 
will accomplish the feat in the future. 
Inventors are working on the subject, 
as shown in the accompanying photo¬ 
graphs. The first is Count de Puiseux, 
in the north of France, who claims to 

DE PUISEUX. 

have flown several hundred feet. His 
machine, which is mounted on a bicy¬ 
cle, has a bamboo frame five metres 
long. In front is the propeller, 1.10 

LADOUGNE. 

metres diameter, two blades. The 
planes have a total surface of 3.50 
square metres. On the ground the ma¬ 

chine is propelled by the rear wheel of 
the bicycle. While in the air it is driven 
by the propeller, which is belted to the 

rear wheel. The total weight of the 
machine is thirty-three kilograms. 
The second is the bicycle of La-

dougne. The front wheel is covered 
with canvas, to act as a rudder when 
in the air. The plane is supported by 
four steel tubes. There is no propeller. 
The third is the monoplane glider, of 

Chauvieré. The width of the front 
plane is 9.50 metres; rear plane, 4.50 
metres, and the length, 6 metres. The 
total surface is 17 square metres, and 
the weight, 35 kilos. 

PUBEL AERO MOTOR. 
The six cylinder 50-horse power 

Gray Eagle motor is a new model, low 
priced aviation power plant, put on 
the market by P. O. Pubel, Jr., & Co., 
of Louisville, Ky., that is attracting 
considerable attention. It is a vertical 
motor of the six cylinder type, having 
large concentric valves in the heads of 
the cylinders. This particular motor 
is air cooled or rather cooled by means 
of the lubricating oil which is pumped 
from the oil reservoir into the crank 
case at the rate of three gallons per 
minute. 
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The builders claim that their motor 
cools successfully, due to the uniq,ue 
concentric valve system, which is fully 
patented. Both valves form a sliding 
sleeve, the intake working within the 
exhaust, which is located directly in 
the heads of the cylinders. These valves 
are slightly larger in area than the 
valves of water cooled motors of the 
same cylinder displacement. 

Each cylinder of the Gray Eagle 
motor is machined from an ingot of 
semi-steel which weighs 55 pounds in 
the rough, and when finished they 
weigh less than 10% pounds. 
The crank shaft is cut from a solid 

bar of vanadium steel and is mounted 
on seven large, high speed nickel alloy 
bearings. 
A normal speed of 1100 r.p.m. is 

claimed by the manufacturers, at which 
speed a standing thrust of 350 pounds 
is obtained with a seven foot diameter 
propeller of five foot pitch. The bore 
and stroke of the cylinders is 4x4% 
inches, and the weight complete, with 
Bosch magneto, Rayfield carburetor, 
oiler, plugs and wires, is 260 pounds. 
This motor is claimed to be the lowest 
priced aero motor on the American 
market. 

FRENCH MILITARY BIPLANE. 
The accompanying photograph 

shows a portion of a biplane built at 
the military aeronautic laboratory by 
Commandant Dorand. In this machine 
use is made of many devices, electrical 
and otherwise, for taking measure¬ 
ments of pressures on surfaces, speed, 
etc. A and B are recorders of the pull 
of the propeller; C, speed counter for 
r.p.m. of propeller and recorder for 

horse power used by the latter; D, in¬ 
dicator of aeroplane’s speed in miles 
per hour; E, altitude indicator; F, in¬ 
strument that shows whether the ma¬ 
chine is mounting or descending; G, 
electric contact for photographic ap¬ 
paratus, and the registering instrument 
next to F. 

Aviators who wish to try them are 
permitted to use the private flying 
grounds of the Pubel School of Avia¬ 
tion, and free use of a motor is offered 
without obligations of any kind. 
This particular offer has caused a 

number of amateur aviators to bring 
their aeroplanes to Louisville and 
learn to operate them. 
Another feature claimed by the man¬ 

ufacturers is economy of fuel. They 
* state that, while running under full 
load at 1100 r.p.m., the motor consumes 
but three gallons of gasoline per hour. 

HEAD RESISTANCE APPLIED 
TO MODEL AEROPLANES. 

By Oliver M. Prentice. 
Head resistance has become an im¬ 

portant factor in model aeroplane con¬ 
struction ; as it also has in full sized 
machines. In this respect the model 
builder can well emulate the construc¬ 
tors of full sized machines as a rule, for 
one applies to both. The model hav¬ 
ing the least head resistance requires 
much less power, and will make 
longer flights for the same weight of 
rubber, or with the same type of mo¬ 
tor. Head resistance is even more im¬ 
portant in models than in full sized 
machines for models have a power 
plant that will only last a certain 
length of time, and the most must be 
made out of the static energy thereby 
stored. 
The most important factors which 

cause head resistance are: (1) Bodies 
such as struts, wires, framework, 
edges of planes, etc., which are op¬ 
posed directly to the air currents; (2) 
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Rough and unfinished surfaces; (3) A 
number of bodies such as the struts, 
braces, etc., of a bi-plane or the braces 
in the fuselage of the Bleriot. 
The most important factor is the 

first. This has been neglected a great 
deal in model building. Most model 
builders use square wood, that being 
the easiest to procure. With a little 
extra work these pieces could be re¬ 
duced to a stream-like form, without 
materially weakening them. In bi¬ 
planes as few struts should be used as 
possible. The Brueguet bi-plane can 
be taken as a good example of this 
kind of construction. In this machine 
a very few struts are used, and al¬ 
though of a larger size they are much 
stronger than using the smaller struts 
in the conservative way and they also 
offer a great deal less resistance. A 
great many struts, or wires for brace-
ing also tend to lessen the stability of 
the machine because of the numerous 
eddies they produce. This is one rea¬ 
son why monoplane models are gen¬ 
erally the most successful. 
As noted in number two, rough and 

unfinished surfaces offer a consider¬ 
able resistance because the air does 
not flow smoothly over them. Most 
model builders now highly finish their 
machines, generally sand-papering 
and shellacing all the struts, braces, 
etc., so few models are now deficient in 
this respect. All surfaces such as 
aerofoils should be stretched out taut 
and if the aerofoils are of sufficient 
size, they should be covered on both 
sides and treated with a fabric-coating 
solution. 
A number of braces, struts or bars 

following one another tend to produce 
a large head resistance, because the 
first produce eddies in which the 
others follow. This also causes the 
machine to be less stable. The best 
way to remedy this on the fuselages is 
to cover them with thin silk which has 
been treated. This is one reason why 
the simple stick is better than a built 
up fuselages, even though the latter be 
somewhat lighter. All wire bracing 
should be reduced as much as possible, 
a strong stick of a larger size being 
much better because a wire vibrates 
thereby offering one and a half times 
its standing resistance. A machine 

using wire bracing is also always at 
tension and is hard to adjust and even 
when adjusted easily warps out of 
shape. 

In conclusion it may be said that all 
wire bracing, extra struts, etc., should 
be eliminated as much as possible and 
the landing gear should be simplified a 
great deal. All parts of the machine 
should have a stream like form and 
should also be highly finished. As has 
been proven many times in practical 
models the simplest is the best, so all 
model builders should try to simplify 
everything as much as possible, and 
the result will be, a practical, strong 
and successful machine. 

ANOTHER ELECTRICAL ACCI¬ 
DENT. 

It is reported from Pittsburg, Pa., 
that a man, Charles Beab, a chef in one 
of the Pittsburg restaurants, met his 
death under rather peculiar circum¬ 
stances. It has not been determined 
whether Beab was a victim of a beauty 
craze or whether he met death trying 
to escape the tortures of rheumatism. 
His wearing apparel indicated the for¬ 
mer cause. 
When the body was found it was 

encased in a long white pair of corsets, 
with hose supporters attached to long 
silk stockings. These were hidden by 
white striped trousers of very light 
material. A heavy piece of muslin cov¬ 
ered the bust. 

It appears that he had taken a ten 
foot length of ordinary lamp cord and 
had untwisted the end of one conductor 
to form a fan shaped electrode, which 
he had probably applied to his chest, 
while the other conductor was attached 
to a common needle, which was found 
sticking in his back when the body was 
discovered. The other end of the cord 
was attached to a plug in a lamp 
socket. 
We report this unfortunate accident 

simply to call attention to the danger 
attending the ignorant use, upon one’s 
person, of home-made electro-medical 
devices attached to the lighting cir¬ 
cuits. 

WIRELESS IN VENEZUELA. 
Wireless stations are to be estab¬ 

lished at La Guaira, Puerto Cabello, 
Maracaibo and Cumana, Venezuela. 
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Our Wireless Station and our Laboratory Contest will be continued every month until further notice. 
The best photograph for each contest is awarded a monthly prize of Three (3) Dollars. If you have a 
good, clear photograph send it at once; you are doing yourself an injustice if you don’t. If you have a 
wireless station or laboratory (no matter how small) nave a photograph taken of it by all means. Photo¬ 
graphs not used will be returned in 30 days. 

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER 
THAN 250 WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET 
IS WRITTEN UPON. SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN. DO NOT 
USE PENCIL. NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE 
RULES ARE CLOSELY ADHERED TO. 

It is also advisable to send two prints of the photograph (one toned dark and one light) so we can 
have the choice of the one best suited for reproduction. 

This competition is open freely to all who may desire to compete, without charge or consideration of 
any kind. Prospective contestants need not be subscribers for (the publication) in order to be entitled 
to compete for the prizes offered. 

FIRST PRIZE THREE DOLLARS. 
This is a photograph of my wireless 

station. 
My receiving set consists of a loose¬ 

coupler, variable and fixed condensers, 
a silicon detector, and a pair of Brandes 
2,800 ohm receivers. 
My sending set consists of a kw. 

closed-core transformer, glass-plate 
condenser, rotary spark-gap, and an 
aluminum-wire helix. 
The aerial switch may be seen in the 

middle of the table. 

KIRK STATION. 

The aerial used with this set is com¬ 
posed of six strands of No. 12 copper 
wire, and is seventy feet long and fifty 
feet high. 
With this set I am able to copy com¬ 

mercial stations within an 800 mile 
radius. 

I have found much pleasure lately in 
playing checkers by wireless with 
Richard Ferris, an amateur living 
across the city from me. 

I am a member of the W. A. O. A. 

and would be glad to have any amateur 
communicate with me. Mv call is 
H. K. 

HEAGLE J. KIRK, Illinois. 

HONORABLE MENTION. 
Enclosed is a photo of my wireless 

telegraph set. My antenna, which 1 
had considerable trouble in putting up, 
is 4,000 feet long, and consists of two 
wires. For sending I use a kw. coil, 
an E. I. Co.’s Electrolytic Interrupter, 
which works very satisfactorily. Two 
helices are used; one, on the back of 
the board, I constructed myself, using 
100 feet of wire ; the other, to the right, 
and not in the picture. The coil and 
interrupter are on the floor and cannot 
be seen in the photograph. 

For receiving I use a loose coupler, 
a variometer, and three variable con¬ 
densers. The loose coupler is of the 
DeForest type, and constructed after 
same by me. The small condenser at 
the back of the board was constructed 
by the United Wireless Co., and was 
used for a time at one of their stations ; 
the other two, at the left, the plates of 
which were made by the DeForest Co., 
were put together by myself. For rec¬ 
tifying the waves I use both galena and 
audion detectors; both are very sensi¬ 
tive, and give fine results. The vario¬ 
meter is of my own construction, and 
a litttle plug switch on the board, to 
the left, throws it in series. The load¬ 
ing coils, on the top, to the left, are 
used in loading the antenna for Glace 
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Bay. They can be put in series with 
the primary of the loose coupler by put¬ 
ting the plug in on the left side of the 
switch. The secondaries of the loose 
coupler are spools, and can be taken 
off, and larger or smaller inductances 
substituted. The spool to the right of 
the variable condenser, and in front of 
the variometer, has 300 feet of No. 20 
wire on it, and is used as the secondary 
of the loose coupler for Glace Bay. 

PEARSON STATION. 

Have heard stations as far south as 
Colon, and ships far at sea. I can get 
Glace Bay winter or summer. Every¬ 
body is pleased with the selectivity of 
this set. I can get N. A. H. on his 
tune, then switch over on a boat’s tune, 
and hear the boat loud enough to read. 

N. A. H. comes in so loud I can hear 
him on the floor below mine. 

HERBERT B. PEARSON,_ 
New York. 

HONORABLE MENTION. 
A short description of my wireless 

station, which was made entirely by 
myself. 
The apparatus for sending: A six 

inch spark coil, two storage batteries 
(six and eight volt), a glass plate con¬ 
denser, a loose coupled spiral primary 
helix, a hot wire ammeter, U tube type, 
a nickle-steel pointed spark gap, and a 
break-in key, which cuts out the re¬ 
ceiving apparatus automatically while 
sending. 
The receiving apparatus includes : A 

Clapp-Eastham navy type receiving 
transformer with interference pre¬ 
venter, a rotary variable condenser, and 
a Holtzer-Cabot head set, the receivers 
of which I rewound to 1000 ohms each. 

The detector set includes a Ferron and 
an electrolytic (dip type). 
The aerial, two horizontal wires, 

separated by spreaders, is 240 feet long 
and has a ground clearance of 75 feet, 
at the top of a pole on the roof, and 65 
feet on a tree in a field. The leading-in 
wires connect to switches on the win¬ 
dow, giving me a selection of one or 
two strands for my aerial. The house 
is on a hill, which makes the aerial 
about 190 feet above sea level. 

I have tried out many types of re¬ 
ceiving transformers and found the 
Clapp-Eastham navy type to be the 
most satisfactory. 

I have obtained a distance of 1000 

HOIT STATION. 

miles with the receiving instruments 
and 20 miles with the transmitting set. 

RICHARD B. HOIT, 
Massachusetts. 

HONORABLE MENTION. 
This station is the result of three 

years of study and experimenting. I 
have made all the instruments except 
the ’phones, key and induction coil. 
The instruments are mounted on a mis¬ 
sion oak table. 
The transmitting instruments are all 

placed on a small shelf in the right 
hand corner. The receiving instru 
ments are placed on the left side. 
The transmitting instruments are: 

One inch spark coil, rotary spark gap 
(placed near the helix), sending con¬ 
denser composed of eight glass plates 
coated with tinfoil, helix made of ten 
turns of No. 6 aluminum wire, and key. 
The transmitting instruments are run 
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by a 6 volt 60 ampere-hour storage bat¬ 
tery. 
The receiving instruments are : 

Loose coupler, a large tuning coil, fixed 
condenser, and two slide plate variable 
condensers, two detectors (silicon and 
a standard pericon detector). I can 
throw either silicon or pericon detector 
into the circuit by a double point 
switch. I. also have a buzzer test for 
the receiving set. I use a polarized 
lelay to short circuit the detectors 
while sending. 
My aerial is 75 feet high and 210 feet 

COHEN STATION. 

long, and is composed of two aluminum 
wires on 10 foot spreaders. 

I am a constant reader of Modern 
Electrics and think it one of the best 
wireless magazines I ever saw. 

SAMUEL COHEN, New York. 

HONORABLE MENTION. 
The photograph shows my wireless 

equipment. All the instruments, ex¬ 
cept the phones, are of my own make, 
and with which I have accomplished 
fine results. 

KERSTING STATION. 

For sending I use a 2 kw. closed core 
transformer, or a 2 inch coil, quenched 
or rotary spark gap, with condenser 
and helix. 
For receiving I use a large double 

slide tuning coil variometer, variable 
and fixed condensers, eight detectors 
and a Brandes (2,000 ohms) head set. 
My aerial is composed of 4 alumi¬ 

num and 3 copper wires 112 feet long, 
66 feet high at both ends. I have been 
experimenting for five years; during 
that time I have made many things de¬ 
scribed in the Modern Electrics which 
greatly improved my set. 
My call is M.C.i, and I will be 

pleased to hear from any one within 
range. 
FERDINAND KERSTING, 

Michigan. 

HONORABLE MENTION. 
Enclosed you will find a flashlight of 

my wireless outfit. My aepal is 70 
feet high and consists of two divisions. 
Each one has four wires 25 feet long. 
On the right are the sending instru¬ 

ments, a i % inch coil, plate glass con¬ 
denser, key, helix and spark gap. All 
were made by me except the coil, which 
is run by a storage battery, 6 volt, 60 
ampere hours, which is located in the 
bottom drawer of my desk. My receiv¬ 
ing set consists of a double slide tuner, 

VOELKER STATION. 

variable condenser, fixed condenser, 150-
ohm, phones, silicon an perikon detectors 
and a double point switch, used to switch 
from one detector to the other. On the 
switchboard are two D. P. D. T. switches, 
one fuse, and one single pole switch. Out¬ 
side the house I have a D. P. S. T. switch 
to protect the instruments, during electri¬ 
cal storms. 
With this outfit I have had very 

good results. All the instruments I 
made were copied from articles in the 
experimental department of Modern 
Electrics, therefore I owe many thanks 
to it. 

B. VOELKER, New York. 
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HONORABLE MENTION. 
Enclosed find flashlight photographs 

of my wireless sets. 
For receiving I use : Home made 

triple and single slide tuners, a Mur¬ 
dock 23-plate variable condenser, also 
a small rotary variable condenser of 
the same make, fixed condenser, home 

WALKER STATION. 

made silicon detector and a pair of C. 
Brande’s navy type phones. 
For sending: E. I. Company’s 2-inch 

coil, E. I. Company’s spark gap, two 6 
volt, 60 ampere-hour storage batteries, 
small key and a heavy key tested to 5 
K. W. My aerial switch is also home 
made. 
My transmitting apparatus is located 

about ten feet from the receiving ap¬ 
paratus, and is connected with my key 
and aerial switch, which are located on 
the table. 
My aerial is 80 feet high and 100 

feet long. I have obtained excellent 
results, having heard the following: 
NAR, NAS, UFL, MCC, UFR, NY, 
MHI, HA, SV, CX, HX, AX, MK, 
DM, SH, HQ, BH, MW, GH, and 
GO. I have also a ticker for receiving 
the Federal company’s Poulsen station 
in Chicago. 

I take Modern Electrics and think it 
is a pretty good magazine. Wireless 
call. C. W. ' 
CHARLES M. WALKER, JR., 

Illinois. 

HONORABLE MENTION. 
Enclosed find a picture of my wire¬ 

less outfit. Tn this photo, on the table 
is my receiving set and on the shelf is 
my sending apparatus. 
The sending instruments: On the 

right of the shelf is my helix, made of 
No. 8 copper wire. The variable con¬ 
denser is made of four glass plates with 
tinfoil on each side, connections being 
made with spring contacts. The spark 
coil is a half inch, from the E. I. Co., 
which is run by three dry cells. 
The receiving set : This is composed 

of two detectors, E. I. Co. electrolytic 
detector, and a detector of my own 
make, in which I use silicon and car¬ 
borundum. I have an electro junior 
fixed condenser, and another of my own 
make ; a double slide tuning coil and 
a loading coil, in which are about 800 
feet of No. 24 copper wire. I also have 
a loose coupler and two 75 ohm re¬ 
ceivers. 
My aerial is 142 feet long, made of 

GOODMAN STATION. 

four strands of No. 14 copper wire, and 
very long lead-in wires. 

I have made a good many instru¬ 
ments with the aid of the directions 
and diagrams given in Modern Elec¬ 
trics, and I realize that I owe much of 
my success to it. 

MARK GOODMAN, Illinois. 

HONORABLE MENTION. 
Enclosed please find a photo of my 

“Portable Wireless” receiving set. 
The case is one of those sold by the 

E. I. Co., Type B. 
At the back is a double slide tuning 

coil. 
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The three binding posts at the left 
are for aerial and ground, the center 
one for the ground. 
To the right of these is a silicon de¬ 

tector. 
The switch in the center is for the 

testing buzzer. 
The two bind¬ 

ing posts at the 
right are for the 
’phones. 
Back of these 

posts is a galena 
detector, as de¬ 
scribed in the 
“Oracle” of the 
December, 1911, 
issue of Modern 
Electrics, page 
634-

Back of this 
Keiling portable. detector is a five 

point switch con¬ 
trolling the condenser. 

Inside the case are the following: 
Buzzer, battery, fixed condenser, five 
section condenser, and a loose coupler, 
described on page 28, April, 191 1, issue 
of Modern Electrics. 
The little drawer, which cannot be 

seen in photo, contains crystals, wire, 
tape, etc. 

I have done good work with this set. 
FRANK X. KEILING, JR., 

New Jersey. 

HONORABLE MENTION. 
Enclosed find photo of my wireless 

station. Sending instruments consist 
of : Key, J4 kw. transformer, condenser, 
helix, and muffled rotary spark-gap. 

HAFFA STATION. 

The motor and spark-gap are suspend¬ 
ed in the muffler box, which eliminates 

nearly all noise and vibration when the 
front door is lowered. 
The receiving instruments consist 

of: Receiving transformer, fixed and 
variable condenser, silicon detector and 
1,000 ohm ’phone. The receiving trans¬ 
former and detector are mounted on 
one base, with switches for condenser 
control, shorting detector, and buzzer 
test. In connection with these instru¬ 
ments I use a six wire antenna, 50 feet 
long and 50 feet high. The trans¬ 
former, receiver and motor for spark 
gap I bought. The rest of the instru¬ 
ments I made, with the aid of articles 
published in Modern Electrics. 

HAROLD HAFFA, Kansas. 

HONORABLE MENTION. 
The enclosed photo of my cabinet set 

should be of interest to the readers of 
Modern Electrics. The cover, when let 

GERRY STATION. 

down and side of cabinet put in, makes 
a fool-proof, dustless set. 
My receiving instruments are : Loose 

coupler, 2000 ohm phones, variable and 
fixed condenser, perikon and combina¬ 
tion detectors. Sending: One inch coil, 
key, condenser, and helix. 
The aerial is 50 feet high and 55 feet 

long. I have done fine work of late, 
but hope to do better with the aid of 
Modern Electrics. 

CHURCHILL GERRY, 
Massachusetts, 



MODERN ELECTRICS 393 

“Amateur Wireless ” 
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draulic, or 

HERMAN L. DARLING, OF DELTA, 
COLO., HAS BEEN GRANTED PAT¬ 
ENT NO. 1,027,403, FOR A SYSTEM OF 
MOTOR -OPERATED TREE VIBRA¬ 
TION, FOR SAVING BUDS AND BLOS¬ 
SOMS FROM FROST. 
Wonders never cease! 
It is hard to believe that people in this 

country run to the patent office with any 
old idea that strikes them as new, never 
considering the fact, that not every inven¬ 
tion that is new is necessarily good, or 
should be patented. Some inventions are 
even so ridiculous that, if patented, they 

of these means, and a suitable 
vibratory motion motor. 
“My new system of generat¬ 

ing in trees a vibratory trem¬ 
bling action that will render 
them immune from the sever¬ 
est frosts and freezes that 
they can possibly be subjected 
to during the months of April 
and May, which is the time 
they are subjected to danger 
of destruction by frosts and 
freezes, can be carried out and 
applied in an operative man¬ 
ner in a number of ways, and 
through the medium of nu¬ 
merous arrangements of the 
above-named agencies, embod¬ 
ied in various kinds and char¬ 

ing action of blood through the veins of 
a person, especially at the point where the 
vibrator is applied. 
“The essential object of my invention is 

to apply to fruit trees in a structural sys¬ 
tem, a motor-operated vibratory action in 
such a way as to cause the limbs, twigs, 
buds or blossoms of the tree to vibrate 
through the medium of a source of power 
for the motor, and my invention contem¬ 
plates in this respect the broadest use pos¬ 
sible of any and every and all means, either 
mechanical, electrical, pneumatic, or hy-

combination of one or more 

become preposterous, and the laughing¬ 
stock of the community at large. 
The present patent, illustrated herewith, 

is a glowing example of this, and shows 
the would-be inventor what not to patent. 
Of course, the idea is new, else it would 
not have been patented. The big question 
is: Where does the usefulness come in, 
or even the practicability, let alone com¬ 
mercial exploitation? 
We quote herewith a few extracts from 

Mr. Darling’s patent: 
“My invention relates to a new system 

of motor-operated tree vibration for sav¬ 
ing buds and blossoms from frost during 
their fruit blossoming season. 
“My new system aims to create in fruit 

trees a movement of the sap to the buds 
and blossoms that tends to vitilize them 
enough to resist the attacking blight of 
frost. This movement of the sap might 
be called a papillary action, and can be 
likened to the gentle exercising action of 
an electric vibrator instrument on the 
human system, which stimulates the flow-

acters of the apparatus. I have, however, devised 
a simple and inexpensive system for impart¬ 
ing a vibratory trembling action to the bud 
and blossom laden twigs, slips, limbs, and 
branches of fruit trees, that can be in¬ 
stalled in orchards in a very' short time and 
at small expense, and that does not harm 
the trees or interfere with the working of 
the ground around them or with the prun¬ 
ing, spraying, or other characters of manip¬ 
ulation they require for their best develop¬ 
ment.” 
There are several statements in the fore¬ 

going which we doubt, one of them being 
that the trembling action will render the 
trees immune from the severest frosts, and 
we are of are firm conviction that if there 
is a good frost the buds will be killed, 
whether there is one motor in the tree 
or 500. 
The most astonishing part about the pat¬ 

ent is that Mr. Darling has overlooked the 
only good feature that the patent really 
possesses, and that is: If the motor is 
quite strong enough, and if the tree shakes 
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well enough, such a device could be used to 
shake down fruit, like apples, pears, plums, 
etc., when they are ripe. It is astonishing 
that Mr. Darling should not have thought 
of this. 

GREENLEAF WHITTIER PICKARD, 
OF AMESBURY, MASS., HAS BEEN 
GRANTED PATENT NO. 1,027,755 FOR 
AN AMPLIFIER. 
Here is a new patent of the well-known 

inventor, relating to a liquid amplifier, for 
use as a relay, or a repeater, in any electri¬ 
cal circuits employing minute amounts of 
energy, and particularly in receiving cir¬ 
cuits of installations for the communication 
of intelligence by electromagnetic waves. 
At the same time, the present invention 
may be used as a detector in wireless 
telegraphy. 

In Fig. i the part A and its dependent 
conducting part F constitute the movable 
low-inertia member which is operated by 

the feeble received energy. This member 
is connected to the battery B by the wire 
5 on one side, and on the other side by 
either of the portions R1 or R2 of the con¬ 
ducting liquid L in the receptacle N. The 
terminals D and E are fixed in the liquid 
L, and may be a few hundredths of an inch 
apart, the part F lying normally midway 
between them, so that R1 and R2 each 
possesses the same resistance. 
The circuit includes a Wheatstone bridge, 

of which the fixed resistances R3, R4 con¬ 
stitute one arm, and the variable resistances 
R1, R2 the other. The circuit includes also 
the polarized relay or electromagnet P, 
having a contact - controlling - arm or 
tongue M. 
The movement of the conducting part F 

to the left or right from its midway posi¬ 
tion, will vary resistances R1 or R’, increas¬ 
ing one and decreasing the other, thus 
throwing the bridge out of balance and 
operating the relay P, throwing its contact 
arm or tongue in one or the other direction 

MURDOCK 
RECEIVERS 

No. 50 

2,000 ohm«, double . $7.50 
3,000 “ “ . 8.50 

Thousands of satisfied users testify to the 
truth of the statement that MURDOCK re¬ 
ceivers “make good.” Our money back guar¬ 
antee causes confidence, and the receivers 
themselves win the praises of those who know 
what good receivers will do. 
Whether in the No. 50 style, or in the less 

pretentious No. 30L, the purchaser is assured 
constant, continued service, for all conditions 
and for all varieties of work. 

No. 30L 

Single, 1,000 ohmi . $2.50 
Double, 2,000 ” . 5.00 

Why not you? Others have found these 
phones O. K. Solid, substantial, and sensi¬ 
tive, adapted for the uses of experimenters 
and guaranteed by the broadest of “money 
back” protections. We want you to make a 
trial in your own station, under your condi¬ 
tions. If the receivers don’t make good, to 
your satisfaction, send them back, and we’ll 
refund. 

Wm. J. Murdock Co. 
40 Carter St. Chelsea, Mass. 

162 Minna St., San Francisco 

When writing, please mention "Modem Electrics.” 
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The “HYTONE” 
Rotary Gap 
Quenched Spark 

TRANSMITTING SET 
Duplicates the shrill piercing tone 

characteristic of 500 cycle sets, but op¬ 
erates on 60 cycles A. C. and is prac¬ 
tically noiseless in operation. Have 
you ever stopped to consider why the 
quenched spark has been adopted ex¬ 
clusively by all modern commercial and 
government stations? This is your only 
opportunity of purchasing equipment of 
this type, your only opportunity of 
having a “Hytone” station, at reason¬ 
able cost. 
We reiterate you are not up to date 

if you are not on our mailing list; 4c 
stamps will place you there and bring 
our latest literature at once. 

CLAPP-EASTHAM CO. 
143 Main Street, CAMBRIDGE. MASS. 

AYLSWORTH AGENCIES CO. J. J. DUCK 
143 Second Street 430 St. Clair Street 

SAN FRANCISCO, CAL. TOLEDO. OHIO 
Western Sales Agents Central States Agent 

CHEAP SETS OF STAMPS 
7 Bolivia. lOc 
5 Canal Zone. 5c 
3 Crete. Be 
10 Cuba and Porto 

Rico. 5c 

4 Newfoundland. . 5c 
13 Nyassa. 35c 
5 Panama. 5c 
5 Persia. 5c 
10 Phillipines. 5c 

Illustrated Album bound in heavy cover. 108 good 
■tamps, 1000 hinges and perforation gauge, 25c post 
free. Approvals at 60% discount. 
H. LEONARD, P. O. Box 785, Jacksonville, Fla. 

Send 3c for Catalogue. 
Thomas M. St. John 
84B-M NINTH AVENUE 

NEW YORK 

Big Offer on Spark Coils 
We cap the climax with our coils which 
stand alone in style, quality and price. 
As a special offer we will include FREE 
with each coil a set of 12 pieces of ap¬ 
paratus and directions with which 
interesting experiments can be per¬ 
formed These coils are specially adap¬ 
ted for wireless. 
1-8 in. Coil and Apparatus . 11.15 
1-4 in. . . . 175 
1-2 in. . . . 2 00 

C. Q. D. 
STOCKS WANTED. 

50 Eng. Marconi pf. 
200 Canadian Marconi. 
30 Eng. Marconi com. 

100 American Marconi 
new. 

100 Eastbrook. 

¡ 25 A. D. S. 
' 15 Gary Interurban 
¡ 25 Oxford Linen Ser. A. 
I 40 Chi. Air Line pf. 
100 Am. Telegraphone 
100 Standard Motor Constr. 

STOCKS FOR SALE. 
125 Autopress pf. 
50 American Marconi. 
50 Eng. Marconi pf. 

250 Am. Tele. Type. 
300 Am. Telegraphone. 
16 C.N.Y. El. Air Line 

45 Oxford Linen B. 
50 Oxford Linen C. 
50 Canadian Marconi. 
5 U. S. Light & Heating 

100 Autopress Com. 
500 American Marconi new 

ENGLISH MARCONI COMMON (delayed delivery) 
SOLD ON EASY MONTHLY PAYMENTS. 

RUY SPANISH MARCONI WIRELESS AND 
WATCH IT ADVANCE. 

. Send for our Wireless Quotation Sheet. 
P. C. KULLMAN A. CO. 

THE WIRELESS BROKERAGE' HOUSE. 
Tel. 4047—4048—John. 68 Wall St.. New York . 
When writing, please mention “Modem Electrics.” 

to close a circuit 3 or 4 of a local auxiliary-
source of electromotive force and operate 

' any desired indicating mechanism. 
The bridge circuit may be adjusted so 

that a resistance change of one per cent, 
in the circuit (as at R1 or R2) will operate 
the relay P. The part F may conveniently 
be placed within a hundredth of an inch 
of terminals D and E. In such case, a 
movement of F of one ten-thousandth of 
an inch will vary R1 or R2 sufficiently to 
operate the bridge relay P, and so give 
the desired signal. 
The only opposition to the motion of the 

part F is the damping of the liquid, which 
is too slight to hinder effectual working, 
but may be made sufficient to insure 
uniformity of operation by acting as a gov¬ 
ernor. 
The arm F may, among its various pos¬ 

sible modes of use, be mounted on and 
moved bv the suitably suspended oscillat¬ 
able coil C, which may be such as is com¬ 
monly used with the siphon recorder. The 
terminals I, 2, of coil C may be connected 
to the terminals of any telegraph of cable 
system, or to the circuit of a detector of 
oscillations produced by electromagnetic 
waves used to communicate intelligence: 
or the part C may be the movable coil of 
an electro-dvnamometer of suitable con¬ 
struction and windings for direct insertion 
in a wireless telegraph receiving circuit, 
without the use of any other detector. 
When used in telegraphy for recording 

purposes, the movement of the coil C and 
arm A, and of tongue M, in two directions, 
to alternately dose circuits 3 and 4, may 
be for dot and dash records; or when used 
with electromagnetic waves, only one 
movement of arm A may be used, of short 
and long durations for dots and dashes, 
the tongue M of relay P being used to 
close a local indicating circuit, either 3 or 
4, through a telephone or recording-indicat¬ 
ing mechanism, and a source of electro¬ 
motive force therefor. 
When the parts C. A and F return to 

their normal position midway between D 
and E, upon the cessation of a received im¬ 
pulse, the relay P will stop acting, its 
tongue M being returned to its inoperative 
position with respect to the circuits 3 and 
4. The tongue M may have considerable 
inertia by weight and by return-spring, and 
any suitable means of eliminating contact¬ 
sticking, because it is operated by the 
energy of a battery B, and not by the feeble 
energy received in coil C. 

Instead of being moved by the coil C, 
the arm F may be made telephonically 
movable, as shown in Fig. 2, a portion of 
F2 of the arm F serving as the telephone 
armature, in co-operation with a suitable 
coil and core C'; the coil being supplied 
with current the effects of which it is de¬ 
sired to amplify, such as those used in 
connection with a wireless telegraph de¬ 
tector. In this case, the device P M, 3. 4 
of Fig. i may be a telephone receiver, as 
that shown in Fig 2, the coil C1 thereof 
being in the circuit in place of the coil P. 
and the oarts F. F2 of Fig. 2, representing 
the complete telephone diaphragm. 
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Obviously, since there are no metallic 
contacts at the parts moved by the coils 
C or C', there can be no sticking of con¬ 
tacts which will interfere with perfect in¬ 
dependence of the coil of all action except 
that due to received impulses. 

John McIntyre, of jersey city, 
N. J., HAS BEEN GRANTED PATENT 
NO. 1,029,388, FOR ELECTROMAG¬ 
NETIC APPARATUS. 
The present invention, which appears to 

us to be an excellent one, seems to do away 
with sticking of the ordinary hammer vibra¬ 
tor on a spark coil. 

Mr. McIntyre accomplishes his purpose 
quite nicely, and the following is an ex¬ 
tract from the patent: 
"On the base A of the electromagnetic 

apparatus is mounted the usual electromag¬ 
net B carrying the primary and secondary 
wires and the central core C, opposite the 
outer end of which is arranged the arma¬ 
ture D' held on the free end of a spring 
armature lever D fixed at its other end in 
a suitable post E carried by the base A. 

Although I have shown a spring armature 
lever D, it is evident that any other form 
of vibratory armature may be employed. 
On the armature lever D between the 
armature D' and the fixed end is held a 
contact D2 opposite a contact F' secured 
or formed on one end of a bar F adjust¬ 
ably secured in a post G attached to the 
base A. On the base A is mounted a mag¬ 
net H which may be in the form of a per¬ 
manent magnet or in the shape of an 
electromagnet by having a wire H' coiled 
around a piece of iron and connected with 
a suitable source of electrical energy, such 
as a battery or the like. The pole H2 of 
the magnet H is in close proximity to but 
spaced from the the armature D', to permit 
of an exchange of energy through the space 
between the armature and the said magnet. 
In order to obtain the most efficient re¬ 
sult, I prefer to arrange the pole H2 in 
such a manner that the line or path of the 
enerar is approximately at right angles 

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. 

Western Distributors for the 
Electro Importing Co. 

SAME CATALOG SAME PRICES 

Boys 
in Chicago and 
vicinity are in¬ 
vited to call and 
look over our 
line. We also 
carry a General 
Line of Elec¬ 
trical Supplies 
and Novelties. 

Anderson Light & Spec. Co. 
134 6 No. La Salle Street, CHICAGO 

Opposite City Hall 

ATTENTION. We are now prepared to 
build oscillation transformers and rotary spark gaps for 
a reasonable figure. We also build anything the experi¬ 
menter needs at very low prices. Write us enclosing 
diagram and we will quote a price that will surprise you. 

GLENN SABIN (Kb CO. 
Town Hall Bldg, Amherst, Mass. 

RECEIVING <Î»Q OO 
OUTFIT ¿pX.V/VJ 

Range 500 miles—consists of 75 ohm receiver with 
cords, electrolytic detector, 8x3 inch double slide 
tuner, 80 feet aluminum aerial wire and diagram of 
connections. Price list free on request. 

VAIL SUPPLY CO. 
265 9th Street Brooklyn, N. Y. 

SAME CATALOG 

Static Machine $4.00 

Efficient Air-Cooled Spark Gap 
Price, $4.50 

With Mahogany Base 

G.S. CROWTHER 
1414 Pembroke Street 

VICTORIA, 8. C.. CANADA 

ELECTRICAL CATALOG 
and WIRELESS 
Mailed for 6c. r tamps or coin, which yon may de¬ 
duct from firstorder of S1.00. Mont elaborate catalog 
of Its kind published. 75 p Wireless Instruments for 
commercial and experimental use; 20 p Telegraph 
Inste 30 p motors and dynanu* all sizes: 15 p flash, 
lights and miniatare lamps; 115 pp mlrroscopes. 
meh lighting outfit«, miniature railways, mechanical 

250 
PAGES 

lighting plants, laui 
tools, books and general electrical supplies 
SAVE MONEY on ANYTHING ELECTRICAL by having this big catalog. 

J. J. DUCK, 432-434 St. Clair St., TOLEDO, OHIO 

When writing, please mention “Modem Electrics.” 
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I s n’ t 
It Ji 
Beauty? 
THIS IS THE NEW 
LIGHT WEIGHT 
“H-C" RECEIVER 

The Very Latest 
Product of the 

Factory—New Bulletin 20E3 
ready 

THE HOLTZER-CABOT ELEC. CO. 
CHICAGO, ILL. BROOKLINE. MASS. 

Impregnated Black Fiber Tubes for Loose 
Coupler and Tuning Coil. Highest insulation, 
neat in appearance. Loose Coupler Primary Tubes 
3*4x7 inches, threaded for 28 wire or not threaded, 
50 cents. Secondary tubes, 3x5 inches plain, 35 
cents. 7-inch tuning coil, 40 cents. Write for 
prices on other sizes and wireless parts. 

Haller. Cunningham Electric Co. 
428-30 Harket Street San Francisco, Calif. 

WIRELESS COIL BARGAINS 
% inch coil. $1.85 1 inch coil . $3.50 
ft inch coil. $2.75 1% inch coil . $5-10 
24 inch coil. $3.20 2 inch coil. $7.00 
Aluminum Wire, No. 14 gage, per pound. $ .45 
Enamel Wire. No. 22. per pound . $ .45 
Galine and Silicon in large pieces, per piece. $ ,25 

Send a two cent stamp for our cata¬ 
logue; no attention paid to postals. 

The Broadway Wireless & flee. Nov. Co., 780 Broadway. Brooklyn, NY 

WIRELESS 
HEADQUARTERS for WIRELESS 
AND ELECTRICAL SUPPLIES 
Send us 5c in stamps for new catalogue No. 10 

showing every type of wireless instrument of merit 
on the market and many new ones at the same prices 
or better than you get anywhere else. Try us. We 
refund your money if you are not satisfied. 

JOHN Y. PARKE &. CO. 
129 N. 7th St., Philadelphia, Pa. 

When writing, please mention “Modem Electrics.” 

to the movement of the armature D'. The 
magnet H is wholly separate from the 
armature D' and its lever D, and is adjust¬ 
able on the base A to permit of bringing 
the pole H2 as close as possible to the 
armature D', without, however, touching the 
latter and impeding its vibratory motion. 
For the purpose mentioned the magnet H 
is provided with a flange H3 having an 
elongated aperture H4 engaged by a screw 
J screwing into the base A, sc that on 
loosening the screw J the magnet can be 
adjusted to bring the point H2 into the 
desired relation to the armature D'. When 
this has been done the screw J is screwed 
up to secure the magnet H in position on 
the base A.” 

In Fig. 2, the core, H7, receives its mag¬ 
netism from the coil core, C. Inasmuch as 
the magnetic path is quite long, in this case, 
the idea is not quite as good as the one 
shown in Fig. I. 

THURSTON H. SMITH, OF PEEKS¬ 
KILL, N. Y„ HAS BEEN GRANTED 
PATENT NO. 1,030,025 FOR THERMO¬ 
STATIC DEVICE. 
The present invention relates to improve¬ 

ments in thermostatic fire indicating de¬ 
vices, whereby the abnormal increase of 
temperature in the room will close an elec¬ 
trical circuit and energize an alarm instru¬ 
ment, or bell, and notify the occupant of 
the abnormal increase in temperature. 
Another object of the invention is the 

provision of a resiliently supported contact 
member in a thermostatic device and an 
indicating contact member moved under 
the influence of a thermostatic fluid, such 
as mercury, whereby an electrical circuit 
will be closed by the contacting of the two 

contact members when an abnormal tem¬ 
perature has been reached. 
The supply of mercury, 9, is arranged in 

the bowl, 6, and there is a float, 14, at¬ 
tached to a rod, 13. As the mercury ex¬ 
pands, it is evident that the rod, 13, is 
made to raise up in the enclosing tube, 10. 
If the mercury expands enough, the small 
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contact plate, 17, will touch the contacts, 
31 and 30, which will operate the bell, 45. 
There is also a scale, 23, and by adjusting 
the hand, 21, by means of knob, 24, the bell 
can be made to ring at different tempera¬ 
tures. 

PATENT 
ELECTRIC 

NO. 1,030,185, FOR AN 
SWITCH, HAS BEEN 
TO ABRAM JACOBSON, GRANTED __ - à 

OF LANESVILLE, MASS. 
This invention relates to a new switch, 

and has for its object the construction of a 
• witch which will permit a new set of bat¬ 
teries to be switched into the circuit, name¬ 
ly the circuit in connection with the in¬ 
ternal combustion engines, without previ¬ 
ously removing the old or worn batteries 

in the circuit. The object of the switch 
is to do away with the engines missing fire 
during the change. It can be readily seen 
that the switch illustrated herewith accom¬ 
plishes this purpose. Aside from this, we 
do not think that the switch has any other 
usefulness. 

PATENT NO. 1,028,165, FOR RESO¬ 
NATOR FOR EXAMINING THE HU¬ 
MAN VOICE, HAS BEEN GRANTED 
TO SUSANNE WEBER-BELL, OF 
PALNEGG, GERMANY. 
This is one of the few electric patents 

granted to the female sex, and it is quite 
strange that the device really shows a good 
deal of ingenuity, usually not found in 
patents issued to women. The patent ap¬ 
plication itself is quite interesting, and we 
quote an extract herewith: .... 
“The tone of the human voice in singing 

consists of an accumulation of simple air¬ 
waves (sinus waves), as in all tones known 
to the science of acoustics. These simple 
waves are on the one hand the characteris¬ 
tic components of the vowels, on the other 
hand (and this is the more important point 
in singing) they consist of the following 
simple air-waves: I, a definite, especially 
intensive wave, of which the periods of 
oscillation are intended and defined in the 
notes of the music, and which gives the 
name of the note sung; physically this wave 
is called the fundamental tone. 2, Over 
this fundamental tone other waves are 
accumulated as further components, desig¬ 
nated physically as the over-tones of the 

WE HAVE SEVERAL BARGAINS 
IN SLIGHTLY USED AND SHOPWORN 

WIRELESS INSTRUMENTS 
These are all in First-Class Working Order 

Call in and look them over, 
or send for list 

WALLACE & CO. 
59 Fifth Ave. New York 

EXPERIMENTERS SUPPLY HOUSE 
Mica or micanite in sheet or any special forms, samples 
for stamp. Aluminum, iron, steel, brass, copper, bronze, 
in sheet, strip, rod, wire and other forms. Platinum, fine 
and sterling silver for all purposes. Small parts for any¬ 
thing. Small accurate machine and bench work for 
amateurs a specialty. If you need machine tools, small 
lathe, vires, pulleys, small gas or oil engines, write us. 
Small parts for condensers, detectors, rotary spark gaps, 
transformers, and anything electrical, state your require¬ 
ments. Books upon any subject. Lists for stamps. 
WOODSIDE ELECTRICAL SHOPS, Newark, N. J. 

LICENSED AGENTS FOR THE SALE OF 

PERIKON CRYSTALS 
By the Wlrelen Specialty d» I Çpi 
Apparatus Co.. New York pcF Dd 

LONG DISTANCE WIRELESS CO, SUPPLIES 

CEO. S. SAUNDERS & CO. 
168 Waskiagto« Street BOSTON, MASS. 11 Devoiskire Stmt 

When writing, please mention “Modern Electrics.” 
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Moulded Insulating 
Compositions 

We can supply you with a 
satisfactory material at inter¬ 
esting prices. Send us your 
inquiries and avail yourselves 
of the advantages in price 
and workmanship of a large 
up to date modern plant. 

The Siemon Hard Rubber 

Corp. 

Bridgeport, Conn. 

Composition Base. Nickel trimmings. Cup now made with three 
setscrews, to hold mineral— Adjusting rod post is on a pivot and 
spring is off center. Any point can be reached. The easiest 
handled detector made. Catalog FREE. 

J. Elliott-Shaw Co. 
B27 Shaw Building 632 Arch Street, Phila. 

When writing, please mention “Modem Electrics.” 

fundamental tone; these give, the note its 
characteristic coloring; for instance, the 
note may be “sonorous,” “soft,” “thin,” or 
"shrill,” etc. Now it has been determined 
by the analysis of the tones that when the 
human voice containes that characteristic 
quality known as “fullness,” the over-tones 
accompanying the fundamental tone stand 
in a definite relation to this over-tone and 
consist of tones forming the natural se¬ 
quence to this tone; that is to say, if the 
fundamental tone performs one vibration 
or wave in a certain unit of time, the next 
higher over-tone will perform two vibra¬ 
tions in the same time, the next four and so 
on. In other words, the over-tones consist 
of waves having a periodicity which is the 

multiple of the periodicity of the funda¬ 
mental tone, beginning with two. It must 
be remarked that a fine, full voice contains 
only the lower over-tones, while the higher 
over-tones are suppressed; especially the 
first over-tone (octave) and the second (oc¬ 
tave-fifth) are necessary, and must be pres¬ 
ent in perfect pitch and intensity. 
“In order to insure a regular formation 

of the voice it is necessary that singing 
master and pupil are personally able to 
examine their voices and to determine 
whether the tone given forth contains, 
above all, the first over-tone (octave) in 
sufficient power and of perfect pitch. This 
can only be attained with the help of physi¬ 
cal accessory devices, since the ear cannot 
distinguish the over-tones, on account of 
the intensive sound of the characteristic 
tone. 
“The present invention relates to a de¬ 

vice which makes it possible to form the 
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vowel-tone according to the mathematical 
theory, and to examine accurately its over¬ 
tones during singing, and to ascertain 
whether the octave tone is present in the 
necessary fullness and strength. 
The device consists of a special form of 

resonator or analysator in which a tuning¬ 
fork arranged on a sounding-box and tuned 
to the same pitch is combined with a tele¬ 
phone receiver in such a manner that the 
tuning-fork when vibrating periodically 
makes and breaks the circuit of the tele¬ 
phone receiver. The sounding-box is the 
analystor, of which the tone may be in¬ 
creased at will by the circuit of the tele¬ 
phone. 

In the accompanying drawing a form of 
construction of the present invention is 
shown, partly in section and partly in 
view. 
On the resonator a, tuned to a certain 

pitch is arranged in perfect acoustic com¬ 
bination a tuning fork b, tuned to the same 
pitch, of which the one aim is provided 
with a contact e. On one side of the 
sounding-box is arranged a support g, con¬ 
taining two terminal screws f, f', insulated 
from each other, and a contact spring h, 
of which the contact piece i, is opposite 
to the above-mentioned contact e of the 
tuning fork b. The regulating screw k 
completes the electrical connectlion between 
the spring h and the terminal screw f, while 
the terminal f' is connected to the tuning¬ 
fork by means of the wire 1. To the ter¬ 
minals f and f' are further connected a 
battery m and a telephone receiver n. 
“The manner of working the device is as 

follows: When a sound contains as a 
component that tone to which the resona¬ 
tor a and the tuning-fork b are tuned the 
latter will be caused to vibrate and will 
make contact between e and i, so that the 
person examining the sound can hear said 
tone in the telephone, which is of especial 
importance in the case of the shrill higher 
tones.” 

PATENT NO. 1,027,756, FOR COOL¬ 
ING DEVICE FOR TROLLEY¬ 
WHEELS, HAS BEEN GRANTED TO 
HENRY PRACK, OF OTTAWA, ILL. 
At last, something new under the sun in 

trolleys! 
We had felt that everything worth while 

patenting in trolley-wheels had been in¬ 
vented, but we see now that we were great¬ 
ly mistaken. 

It is well known that trolley wheels, 
when running over long stretches, become 
heated, not alone through the friction of 
the wheel upon the trolley wire, but also 
the current, which heats the wheel to quite 
a considerable extent. While it has, of 
course, been known right along that trolley-
wheels heat up, we have never known that 
such heating may, in any manner, shape or 
form, be harmful to the wheel itself, or to 
the wire. As a matter of fact, in the win ■ 
tcr-time, when there is sleet or ice on the 
trolley wire, we had an idea that a heated 
tiolley wheel would be a good thing to 
have. Mr Prack does not seem to think 
so, hence his patent. 

Via Wireless 
= s. o. s. ==== s. o. s. = 
Yours can be the thrill of receiving or sending wire¬ 

less messages over many miles provided a 

Thordarson Flexible 
Step-up 

Transformer 
forms part of your ap-
Ê aratus. Power varied 
y simple turn of thumb¬ 

screw. Connects directly 
to mains — no switches, 
resistances or choke coils 
needed. Two types — 
10,000 and 20,000 volt 
output. Special windings 
to order. 

Fine for Generating 
Ozone, Testing insula 
tion, Electro-Static Sepa¬ 
ration, etc. Alternating 
current only. 
The BEST. Qual¬ 

ity considered, the 
CHEAPEST. 

Write for full informa¬ 
tion and price« TODAY. 

Thordarson Electric Mfg. Company 
224 South Jefferson St., Chicago 

LOOfÇ WHILE they LAST 
sow 

X in. Coil . No. 430. $1.90 
A' “ “. 1087. 2.75 
1 “ “ . 1088. 3.75 
Static Machine. 9000. 3.50 
Sending Helix. 8271. 5.00 
Loose Coupler. 12002. 3.50 
Potentiometer. 9250.... 1.00 
Tuning Coil. 9950. 1.75 
Nickel Flash Lightwith Ever-ready Battery 
and Tungsten I.amp. 75 

M. MUELLER 
18 Devonshire Street 22 Exchange Street 

BOSTON, MASS. 

Election Returns By Wireless 
Don’t Wait Until November 

Erect Your Aerial Now and Have it Ready 

Extra Strong No. 14 Bare Aluminum Wire 
Best Phosphor Bronze Wire, 

7 Strands, No. 22 
Aluminum Wire (approx. 240 feet to the 

pound), $.50 per pound 
Phosphor Bronze Stranded Wire, 

I c. per foot 

FLETCHER -STANLEY COMPANY 
32 & 34 Frankfort Street, New York 

When writing, please mention "Modern Electrics.” 
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WIRELESS SUPPLIES 
Instruments and Outfits 

2,000 Ohm Phones, with cord and head¬ 
bands complete; postage extra, 26c. .$4.50 

Special Wireless Key; postage, 12c . 2 50 
X-inch Coil, complete. .. . 3.10 

Get Details of our Wireless Course 

ENTERPRISE ELECTRICAL CO. 
MIDDLETOWN, N. Y. 

AGENTS FOR E. I. CO. SUPPLIES 

ELECTRICITY 
Complete in One Year 

SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 

Bliss Electrical School 
Studies restricted to theoretical and prac¬ 
tical electricity, mechanical drawing and

necessary engineering work. Teaches simplicity, concentra¬ 
tion, hard work. For young men of energy and character. 
20 years of greatest success. Graduates hold first-class posi¬ 
tions. ̂ OpeiiM Sept. S3. Write for new catalog. 

f THE ONLY BOOK 
COMPLETELY COVERING 

HIE FIELD OF ELECTRIC WIRING 
ELECTRIC 

: WIRING 
BY 

JOSEPH G. BRANCH 

Fully covers 
OUTSIDE and 
INTERIOR 
WIRING, 
POWER 
PLANT 
WORK, SUR-
F A C E and 
ELEVATED 
ELECTRIC 
RAILWAYS, 
TELEGRA¬ 
PHY, WIRE¬ 
LESS TEL¬ 
EGRAPHY, 
TELEPHONY, 
and DIRECT 
and ALTERN¬ 
ATING CUR¬ 
RENTS, in¬ 
cluding a clear 
explanation of 
ALL the prop¬ 
erties and ef¬ 
fects of altern¬ 
ating currents 
and* ci r cu i ts. 
Not a mere 

compilation of tables, but a real PRACTICAL 
book, fully explaining the PRINCIPLES of elec¬ 
tric wiring and installation, containing 804 
pages, including 102 illustrations and 21 Tables, 
with a complete digest of the Underwriters' 
Code and a Complete Index. 
This book will be sent you, postpaid, on re¬ 

ceipt of $2.00. Write at once. 

THE JOS. 6. BRANCH PUB. CO. 
608 S. Dearborn St. Chicago, 

The idea is, to force a draught of air 
through the funnel, 4, which is accom¬ 
plished quite readily, as the trolley car 

moves fast, and a good suction will result 
in the tube, I, filling the wheel, 2. 
Our illustration is self-explanatory, and 

we need say nothing further about it, ex¬ 
cept that we are of the firm conviction 
that the device will not be used in practice. 

HENRY C. FOLGER, OF SOMER¬ 
VILLE, MASS., HAS BEEN GRANTED 
PATENT NO. 1,029,861, FOR AN ELEC¬ 
TRICAL HAIR AND SCALP TREAT¬ 
ING INSTRUMENT. 
This is something new in electrical hair 

and scalp treating instruments, combining 
several new ideas as to brush and comb. 
One of the novel points is that the brush, 
connected to the lighting circuit, heats up^ 
through a heating element inside of the 
brush, while heating the comb serves to 
dry the hair quickly and thoroughly. There 

is also a medical coil connected on top of 
the comb, which, acting on the metal bris¬ 
tles of the comb, 14, gives the scalp elec¬ 
tric treatment at the same time. 

It is stated that the user may employ the 
device, in place of the ordinary medical 
battery, by using two handles grasped in 
the hand, or by using one handle in the 
hand and attaching a wet sponge to the 
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hair combin" device, and using the sponge 
on the body. 

It would seem, however, to us that the 
electric combined hair brush and comb as 
described by us in our March issue would 
have a few points ot superiority over this one, 
as no outside current is required, the bat¬ 
tery being fastened direct to the brush. 

PATENT NO. 1,029.972. FOR AN ELEC¬ 
TRIC SUCTION INSECT-TRAP, HAS 
BEEN GRANTED TO FRANCIS M. BRIT¬ 
TON, OF MINOT, N. D. 
This device, which is being used to catch 

and kill insects, is provided with a funnel, 
20, and fan blades, 16, which, revolving at 
high speed, causes a suction, which draws 
the insects inside the fan, thereby killing 
them. An ordinary motor, 2, serves to re¬ 
volve the plates. In practice, the apparatus 
works as follows : 
The insects are sucked into the funnel, 

20, and driven out through the sleeves, 21, 

into the funnel, 23, where they will be held 
until they are removed. The guide plates, 
24, assist in directing the air and insects 
into the sleeves, 21 and 22. 

If desired, bait of any nature may be 
placed near the catching device so that the 
insects will be attracted to the device. 

MARCONI SCHOOL OF INSTRUC¬ 
TION. 

The Marconi Wireless Telegraph 
Company of America is establishing a 
school of instruction for operators at 29 
Cliff street, New York. The theory as 
well as the practice of wireless teleg¬ 
raphy will be taught. 

FaucetWATERMOTOR 
Complete with emery wheel <7-50 
buff wheel, pulley to run 
••wing and washing machine, pol¬ 
ish. In some cities where we hare 
no agents, and where the water 
pressure is good, a sample «roter 
be given free; apply at once It 
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 
KNGINEERS WANTED to send for catale* ef Is 

ÜMI Hila Reducing Wheels Planimeters. Addres«, 
LIPPINCOTT M. S. CO. 

52 Columbia SL, 
Nowwfc • Bow Anr 

If you require Power and 
*peed for any purpose, 
ask your dealer about the 
Norton Improved 
Water Motor, he can, or 
should be able to tell you 
all about them; if he can¬ 
not, we can. 

Prices from $3.50 to 
$20.00. 
Catalogue sent on request. 

NORTON WATER MOTOB CO., Inc. 
Reslindale, Mass. 

BLOWERS 
VACUUM 

PUMPS 

makers of 
the famous 

Clark Pat¬ 
ent Rein¬ 
forced Top 
Cell. We 
make toor-

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 ENGIAND POTTERY COMPANY, 149 Condor M„ East Boston, Mass. 

We have 
teen mak¬ 
ing porous 
cells since 
1855. We 

LEIMAN BROS. 

for all Gas and Oil Appliances, 
Sand Blasts. Boat Whistles, 
Calliopes, Gas Producers, Gas 
Boosting. Tasting. 
VACUUM CLEANING 

I Take up own wear. Small 
F Piston. Big Air Space. No 

Springs. Powerful. Noise¬ 
less. Can't get out of order.

LEIMAN BBOS.^'r 

If you are keeping your copies for 
reference, it is necessary to obtain one of 
our beautiful automatic binders, holding 
twelve issues. It is made of a rich, green 
vellum, stamped with gold lettering. 

Price prepaid, 50 Cents. 
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ÄVireless 

Nlanufacturers 
In rapidly introducing wireless products 
to dealers and consumers the use of 
MODERN ELECTRICS should not be 
overlooked. It has the largest circula¬ 
tion of any publication of its kind in 
the world, and is the acknowledged 
authority on commercial amateur wire¬ 
less. Advertising rates are low consid¬ 
ering our circulation. Now is the time 
to arrange for space for the fall and 
winter months, and we would suggest 
that you write for full particulars and 
learn the experience of others many of 
whom use MODERN ELECTRICS ex¬ 
clusively. 

Advertising Department 

MODERN ELECTRICS 
231 FULTON ST. New York City 

MASTER SLIDE RULE. 
This is a new type of extension rule, 

which posssesses many advantages 
over extension rules of other types. 
It is not a slide rule at all, as the name 
is ordinarily understood. It takes its 
name from the fact that the sections, 
instead of folding, slide in or out in a 
straight line. 

It is graduated differently on the two 
sides, and therein lies its chief advant¬ 
age over other rules. In taking inside 
measurements, the inside width of a 
door or window frame, for instance, the 
left hand end of the rule, as the rule is 
shown in the illustration, is placed 
against one side of the opening, and 
the sections pulled out from the bot¬ 
tom to the right until the end of the 
bottom section reaches the other side 
of the opening. The width of the open¬ 
ing is then shown at the point indi¬ 
cated by the arrow. 
The rule can be very quickly ex¬ 

tended, and each section locks as it is 
pulled out. It is now made in lengths 
of two to six feet, and the manufac¬ 
turer expects to make it in longer 
lengths shortly. 

Ahuirr mt patenta 
SELENIUM CELL. 

(46) F. Thompson, of Atlanta, Ga., 
sends in a drawing of a new selenium cell, 
which appears to us as being quite novel 
in construction, and for this reason we 
do not care to give details. We are quite 
s“re that a patent can be obtained upon 
this device, as we have never seen such a 
selenium cell before, and on account of the 
increased intensity of the light rays it 
would appear that such a selenium cell 
would be a great deal more sensitive than 
other cells on the market now. If the cel! 
is filled well with a good grade of selenium^ 
we have not the slightest doubt that it will 
be very successful. 

SLIDER OPERATING DEVICE 
[47) Daniel Zorger, of Harrisburg, Pa., 

asked us to give our advice on a device 
which does away with the hand actually 
touching the slider. 

A. The invention shows a lever arrange¬ 
ment to move an ordinary tuning coil slider, 
and we think that the invention has some 
merit. 
We are not quite sure as to its patent¬ 

ability, as we think that a similar device is 
ui used by a Massachusetts company. 
We, therefore, would advise our corre¬ 
spondent to get in touch with a patent at 
torney, as we think it would pay to have 
a search made for patentability made first. 

AEROPLANE STABILIZER. 
(48) Milton Powers, of Cudahy, Wis., 

wishes to have advice on an aeroplane sta¬ 
bilizer, and encloses sketch. 
A. While the device would be fairly sat¬ 

isfactory for stabilizing an aeroplane side¬ 
ways, we are afraid it would hurt far more 
than it would help, if the aeroplane should 
pitch forward or backward. Outside of 
this, we do not think that perpendicular de¬ 
vices on aeroplanes are successful. 

SHORT CIRCUITED ROTOR. 
(49). George T. Clark, Saco, Maine, 

wants to have our advice, and asks of he 
is infringing on any patent by using a cer¬ 
tain short circuited rotor on a single phase 
induction motor. 
A. We are afraid our correspondent 

would get into trouble with his invention 
as a number of devices of this kind have 
been patented in the past, and are well 
known and understood. 

. x WRENCH. 
(50) Ralph F. Drake, Jewell, Kans., en¬ 

closes sketch of a wrench on which he 
asks our opinion. 
A We have stated before that Modern 

electrics^ only can give advice on patent¬ 
ability, if the devices are electrical or per-
taming to aeroplanes. Modern Electrics 
cannot undertake to give advice on me¬ 
chanical devices. 

ELECTRIC ANIMAL TRAP 
(51) R. Michaelis, Ridgeway, Mo., sends 

in description and sketch of an electrie ani-

l 
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PATENTS 
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 distribution. 

HOW TO OBTAIN A PATENT. Our Illustrat¬ 
ed 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 inventions wanted and suggestions concern¬ 
ing profitable fields of Invention. Also infor¬ 
mation regarding prizes offered for Inventions, 
among which is a Prize of One Million Dollars 
offered for one invention and $10,000 for others. 
PATENTS THAT PAY. Contains fac-similes 
of unsolicited letters from our clients who 
have built up profitable enterprises founded 
upon patents procured by us. Also endorse¬ 
ments from prominent Inventors, manufac¬ 
turers, senators, congressmen, governors, etc. 
We advertise our clients* inventions free in a list 
of Sunday newspapers with two million circulation 
and in the World's Progress. Sample copy free. 

Electrical Cases a Specialty. We have 
secured many important electrical patents. 

Victor J. Evans & Co. 
(Formerly Evan«, Wllklni A Co,) 

Vider Bldg.. 724 Ml St.. N. W., WASHINGTON, D.C. 

PROTECT YOUR IDEA ! 

Patents That Pay 
“MY TRADE-MARK” 

" Your butinât will have mv personal attention."—E. E.V. 

m“What and How to In¬ 
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 Bank. Washington, D. C. 
Little Giant Hay Press Co., Alma, Mich., and Dallas, 

Texas 
Electro Importing Co. New York, N. Y. 
American Railway Appliance Co. Oil City, Pa. 
Farmers’ Mfg. Co,. Norfolk, Virginia 
Griffin Mfg. Co. New York, N. Y. 
Warsaw Paper Box Co. Warsaw, N. Y. 
Butler Engineering Co. Akron, Ohio 
Gari Electric Co. Akron, Ohio 
Gray Lithograph Co. New York, N. Y. 

Expert-Prompt Services. Highest References. 

E. E. VROOMAN 
Registered Patent Attorney, Patent Litigation, Patent Lawyer 

809 F St., N. W„ WASH., D. C. 
My offices are located acr< 88 the atreet from the U. S, Patent Office. 

A SCHOOL WITHIN ITSELF 
There are XX chapters in all, XIX carrying you from the fundamental principles al electri. 
city on through the various branches to a point where the careful student comprehends the 
complete designing, care and operation of a dynamo or motor, and one chapter on electric 
automobiles, outlining their construction, care and operation, and all about storage bat¬ 
teries and how to handle them. Each subject is carefully written and to the point. After 
a student studies a subject, he is questioned on that subject in such a manner as to bring 
clearly to his mind the points he needs to know regarding same. The book contains a dic¬ 
tionary defining 1500 Electrical Words, enabling the reader to ascertain the meaning of any 
electrical word, term or phrase used in this book, as well as hundreds of others in common 
use. AU required tables necessary in the study are in it. 

$2.00 PER COPY—SIXTH EDITION 30,000 COPIES SOLD. 
not satisfactory upon examination is AN UNUSUAL ONE in connecction with the sale of a 
book. But we have no fear of its return. Your decision will be what thousands of others 

have been. Money would not buy it if it could not be duplicated .We could print testimonials by the hundreds 
It is best to order and be your own judge of its merits. 

Armatures and Fields Wound Commutators Filled. AMERICA.S GREATEST RFPATR WßPrc 
CLEVELAND ARMATURE WORKS, Bonk Dept., 4732 St. Clair Ave.. EAST CLEVELAND, OHIO 

■■ 

Send your business direct to Washington. 
Save« time and insures better service. 

Personal Attention Guaranteed 
30 Years Active Practice 

SIGGERS & SIGGERS 
Patent Lawyers 

SUITE 2, H. U. BLDG., WASHINGTON, D. C. 

SUCCESS IN INVENTION 
Is Impossible without a strong and valid 
patent. Defective patents will not “pass'' these 
days. An invention may be worth millions 
but not a penny of profit can be actually de 
rived from the same until after It is PBOPEB-
LY PROTECTED by patent. 
Many paths lead to failure, but only one 

path leads to success. Why some Inventors 
succeed where others fall is fully explained la 
my new book. “PATENTS AND PATENT 
POSSIBILITIES." Also tells what to Invent 
and where to sell It. This Interesting booklet 
will be mailed to any inventor upon receipt of 
6 cents In stamps to defray postage. 

H. 8. HILL, Patent Attorney, 
520 McGill Building, Washington, D. C. 

When writing, please mention “Modem Electrics.” 
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Motors for 
Wireless Stations 

1-12 and 1-8 H. P. Direct and 
Alternating Current Motors 

Variable: Speed Single Phase 
Motors that absolutely will not heat 

These machines 
are the Wireless 
Operator’s ideal 
as the most prac¬ 
tical means to 
operate the mod¬ 
ern RotarySpark 
Gap. 

They are equally well adapted for 
Washing Machines, Vacuum Cleaners, Air Purifiers, 

Ventilating Devices, Coffee Mills, Meat Choppers, 
Printing Presses, etc., etc. 

Dental and medical work a specialty. Positively the 
l)est motor for use where motor-driven work is 
necessary—greatest power—highest efficiency. 

Write at once for prices and catalog 
Let us figure on your requirements 

BARNES MFG. CO. 
777 Belmont St. Susquehanna, Pa. 

PATENTS c-L PAIIIlfl1I n I LI 1 I U Patent Lawyer 

8 McGill Bldg., Washington, D. C. 
Patents, Trademarks, Copyrights, Patent Litigation 
Handbook for Inventora. “ Protecting, Exploiting and Selling 

Invention! ” sent free upon request. 

PATENTS 
THAT PROTECT AND PAY 

Books, Advice, Search and List of Invention« 
Wanted FREE- Send Sketch or Model for 
Search. Highest References. Best Resulto. 
Promptness Assured. 

Watson E. Coleman, Patent Lawyer 
822 F ST. N. W. WASHINGTON. D, C. 

PATENTS PROCURED AND SOLD; your 
idea 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; BOOK FREE; send sketch to-day. 

H. J. SANDERS 
2 Crilly Building, Chicago 

Premium Catalog^ 
Containing over 1500 electrical 
articles anyone of which you 
may acquire for NOTHING, 
simply by getting us new sub¬ 
scribers will be sent you on 

receipt of 2c. stamp. 
X̂ IODERN ELECTRICS, 231 Fulton St. N. Y/ 

When writing, please mention “Modem Electrics.” 

mal trap. He says he has noted our an¬ 
swers relating to this kind of trap where 
we criticize the inventors for not preventing 
short circuiting of the device itself through 
the dead body of the rodent. 
A. Our correspondent, however, has 

overlooked the other important point, 
which is, that no rat trap can be called 
successful or can be produced unless it 
does away, not alone with the objections 
just cited, but also does away with the 
body of the rodent after it has been killed. 
This is fully as important, as rat traps that 
do not automatically do this will only kill 
the rat and no more, the reason for this 
being that rats, which are highly organized 
animals, will never allow themselves to be 
killed if a dead rat lays around a strange 
device, of which they are naturally sus¬ 
picious. 
The device shown in our correspondent’s 

sketch, it is true, does away with short cir¬ 
cuiting the body, but does not remove the 
body after it has been killed. 

WIRELESS OUTFIT. 
(52) E. G. Fitzgerald, New York, 

sends in description and sketch of an ap¬ 
paratus he has constructed, to transmit 
wireless messages without the use of an 
aerial, spark gap or jump spark coil. 
A. The device as illustrated shows ab¬ 

solutely nothing new whatsoever, it having 
been used numberless times, also being de¬ 
scribed in former volumes of this magazine. 

ANOTHER RAT TRAP. 
(53). Earl Deardorff, of Lents, Oregon, 

sends in a device with which to kill rats. 
A. This idea is about the poorest we 

have seen as yet, and not alone has all the 
faults described in the one just discussed, 
but also has numerous others, as follows: 
Our correspondent employs a few dry 

cells and hopes to kill a rat herewith. 
We might say that a good rat trap ought 

to be operated with at least no volts. Our 
correspondent’s trap is also made in such 
a way that it will not only short circuit 
the device, but also deprives other rats of 
the privilege of coming near the trap in 
order to be killed. 
We advise Mr. Deardorff to study the 

various rat traps we have discussed in the 
past six issues of Modern Electrics. 

WIRELESS OPERATORS IN THE 
NAVY. 

Expiring enlistments in the navy are 
causing a scarcity of wireless opera¬ 
tors, and special efforts are being made 
to secure new recruits for this branch 
of the service. 

RAPID WIRELESS PREPARA¬ 
TIONS. 

It is stated that the signal corps at 
Ft. Meyer, Va., can unpack its wire¬ 
less machine, erect the antenna, forty 
feet high, and begin work in sixty¬ 
eight seconds. 



modern electrics 407 

SENDING AND RECEIVING WIRELESS OUTFITS 
COMPLETE - PORTABLE 

IDEAL SETS FOR HOME, PICNICS, CAMPING OR BOATING 

No. 796—$5 Value $3.90 
Sends % to 1 Mile—Receives up to 500 Miles 

This new, up-to-date, guaranteed, portable set, con 
sistingof one %-inch spark coil, equal to the aver" 
age M-inch coil, and high tension vibrator, 1 com¬ 
bination universal detector; one 75-ohm. nickeled 
case, exceptionally sensitive telephone receiver and 
cord; 1 large high efficient flat plate secondary con¬ 
denser; 1 sending key; 1 condenser switch; 1 spark 
gap with lathe turned &-inch zinc spark ends; 1 tuner 
4% X 2 inches, latest type, wound with bare copper 
wire; 1 special primary condenser; 1-inch wollaston 

Mounted on solid oak base, size 7 x 12 wire; 1 double throw double pole aerial switch; 120 Noumea feet aluminum aerial wire; 2 insulators, complete di-
rections diagrams and code. The raw material alone would cost you this amount were you to build the^g 

No- 800 : $8.50 
$15.00 Value 

Sends 8 to 10 Miles. Receives 
600 to 800 Miles 

New—Up-to-Date—Guaranteed 
This set consists of a guaranteed 1-

inch spark coil, the best type ever 
placed on the market for wireless; 1 
sending key ; special flat plate secon¬ 
dary condenser, extra large size; pri¬ 
mary condenser; combination univer¬ 
sal detector; very fine 1000 ohm, silk 
copper wire wound receiver and flex-
ble receiver cord ; the newest type bare 

Mounted on solid oak base, size 8x 14 inches copper wire wound tuner exception-
ally large capacity; spark gap with 

lathe turned 3.8-in. zinc ends; 1 condenser switch ; 120 feet aluminumaerial wire; double pole; double throw 
switch ; 2 insulators; 1-inch Wollaston wire ; proper capacity sending helix : diagrams- 8 to 10 miles semi ing, 
600 to 800 miles receiving. Regular $1 5.00 Va ne. Oyrah* on c batteries. Price complete. $8.50 

No. MO 

% No. 201 b 
No. 2O1C X 

3.95 No. 202 
No. 203 
No. 204 
No. 205 
No. 200 
No. 207 
No* 208 

3.30 
3.05 

4 
6 
8 

1% 
2 

_ X in. coil 
No. 2Ola “ 

25.00 
.50.00 
75.00 

WIRELESS SPARK COILS 
We give a greater value in spark coils 

than any other firm in America. Our coils 
are larger than other coils of the same 
quoted spark length as we put more work¬ 
ing material inside of them. Our vibrator 
platinum points are PLATINUM AND 
WON’T STICK by welding together as 

5.50 
7.75 

alloy points are bound to do. We guaran¬ 
tee the spark lengths given below and you 
can have your money back if they don t 
come up to the values promised. These 
coils are put up in hard wood cases fin¬ 
ished in an elastic varnish and then rub¬ 
ped down to a dead finish making the 
handsomest coil on the market. _ 

' 3.00 

For the Beginner 

No. 797 
Mounted on Solid Oak Base 
. .$2.50 VALUE. 
Receives up to 500 Miles $1.75 

This consists of a combination universal detector; 75 ohm 
nickeled case; exceptionally sensitive receiver and telephone 
cord; tuner 4% x 2-inch latest type, wound with bare copper 
wire; 1-inch Wollaston wire; 2 insulators; 65 feet alumi¬ 
num aerial wire. Price . $ 1.7S 

By Mail 32c Extra 

DON’T BUY BEFORE WRITING US. SEND AT ONCE FOR CIRCULAR M. 

HUNT & McCREE 
Laboratories ( The House of Wonderful Values ) General Offices 

255 Washington St. NEW YORK 92-94 Murray St. 

When writing, please mention “Modern Electrics.” 
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m.blShÎJæf andf q“estl0ns pertaining to the electrical arts, addressed to this department will be 
the benefit of‘allreaders'’ °” Y anSWerS t0 ,n<lul™8 of general interest will be published’ here for 

On account of the large amount of inquiries received, it may not be possible to nrint all the 
when wrifing"7 °"' ,SSUe ' baS '° take Hs tUrn ‘ Correspondents should bear this in miíd 

Common questions will be promptly answered by mail if 10 cents to cover expenses have been 
enclosed for each question. We can no longer undertake to furnish information by mail free of char« 
as in the past. There are as many as 150 letters a day now, and it would be ruinous for us to continue 
acting as a free correspondence school. wuimuc 

If a quick reply is wanted by mail, a charge of 15 cents is made for each question Special 
information requiring a large amount of calculation and labor cannot be furnished without remunera 
tion. THE ORACLE has no fixed rate for such work, but will inform the correspondent promotlv 
as to the charges involved. p 3

NAME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS WHEN WRIT 
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED; DIAGRAMS AND DRAW 
INGS MUST INVARIABLY BE ON A SEPARATE SHEET. NOT MORE THAN THRFF 
QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS 
NUMBER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES 

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES 
If you want anything electrical and don’t know where to get it, THE ORACLE will give you 

such information free. 3

GROUND CONNECTIONS. ROTARY 
GAP. 

(2049.) Pau! Elliott, New York, writes: 
Q. i.—Give diagram of connections for 

Oscillation Transformer described in Supple¬ 
ment to the June M. E. 
A. i.—Here is your diagram. 

Q. 2.—Which is the better ground for re¬ 
ceiving and sending; one to the radiator sys¬ 
tem about three feet from the instrument 
table, or one composed of a No. 4 copper wire 
direct to the ground about 45 feet down, in¬ 
struments in top floor about 20 feet below an¬ 
tenna? 
A. 2.—For sending and receiving the radi¬ 

ator ground will probably be better, but to 
comply with the underwriters’ requirements it 
will be necessary to install the No. 4 copper 
wire direct to ground, the wire being run on 
the outside of the building. 

Q. 3.—Is it advisable to make a rotary gap 
to be used on an open core transformer, elec¬ 
trolytic interrupter, no volts direct current? 
Will it give a high note? 
A. 3.—It certainly is advisable to use a ro¬ 

tary gap in preference to an ordinary gap 
on any kind of transmitting set. Inasmucn 
as the open core transformer operated on 
direct current through an electrolytic inter¬ 
rupter is only a spark coil, the chances are 
that the rotary gap will not produce a mu¬ 
sical note, although it may possibly do so if 
run fast enough. 

IRON WIRE IN AERIALS. 
(2050.) Earl H. Swanson, New York, 

writes : 
Q- L—Explain the magnetic effect of an 

iron wire aerial. 
A. i.—When an alternating current is 

passed through an iron wire there is set up 
around the wire a magnetic field which ex¬ 
pands from and contracts toward the center 
of the wire, as the current flows to and fro, 
the magnetic field changing its direction in 
accordance with the reversals of the current. 
This alternating magnetic field in turn sets 
up electromotive forces in the wire, which 
oppose the current which set up the field at 
the beginning, and these counter electromo¬ 
tive forces naturally hold back the current and 
prevent its flowing freely over the wire. Of 
course, this alternating magnetic field is also 
present when copper or other wire is used, 
but on account of the high permeability of 
iron for the magnetic lines of force, the 
field is much more concentrated when the 
iron wire is used and its choking effect pro¬ 
portionately greater. 
Q- 2.—I have made a small receiving set 

connected as per diagram and consisting of 
the following instruments: Silicon detector, 
single slide tuner, loading coil, and 75 ohm 
receiver. When I connect to ground and 
aerial I cannot hear a thing, though my large 
set operates perfectly on same aerial and 
ground. Please try and give a remedy. 

M.E. 



MODERN ELECTRICS 409 

“HALCUN” LOOSE COUPLER 
$7.50 

Latest receiving tuner on the market. Has 
secondary taps brought out to multiple point 
switch. Double slide on primary allowing 

any portion of winding to be used. 
Primary wound with bare copper 

wire in groove on black fibre tube. 
Secondary, green silk on fibre tube. 
Base and ends solid mahogany or 
oak as desired. 

HALLER -CUNNINGHAM ELECTRIG CO. 
428 Market Street SAN FRANCISCO. CAL. 

The Master Slide Rule 
is the only Rule in the World whereby inside in cas-

371 nrements cf doors and windows etc can be taken 
—J rapidly and accurately. It isalso far superior u> any 

other rule for outside measurements of wall« and ceilings etc. as it can be extended and closed instantly. Try one to-day ! Don't wait ! On re¬ 
ceipt of 15 cents per lineal foot, a 4, 5, or 6 foot rule will be sent to you prepaid. Large profits to agents. Write for circulars and particulars. 

Dahl Manufacturing Company, B 1 East 42nd St., New York City 

The Efficiency of Our Instruments 
ARE KNOWN THROUGHOUT THE COUNTRY 

Our Loose-Coupling Tuner 
efficiency of your station fully 60 per cent. Price complete, $8.00 
Send 2c stamp for complete catalogue, No postals answered. 

THE I. W. T. WIRELESS CO., lO4O-a Broadway, Brooklyn, N. Y. 

ELECTRICAL SUPPLIES 
Cheapest in the State- Compare Our Prices 

No. 14 S.B.R.C. Approved Wire. $5.50 per M. 
No. 18 Reinforced Lamp Cord . 16.00 per M. 
Woven Loom %-inch, $17.00 per M., 

$4.50 per 250 ft. 
Iron Conduit %-inch . $33.00 per M. 
Union Switches, Boxes, $11.00 per C. .12 each 
Snap Switches, 5 Amp. 12% each 
S. P. Flush Sw. Plates of any finish, 

$32.00 per C. 32% each 
3-Way Flush Sw. Plates of any finish, 

$43.00 per C. 45 each 
Hubbell Shade Holders. $3.50 per gross 
Flush Screw Recpt. 35 each 
Cleat or Concealed Rosettes. $5.50 per C. 
Pull Sockets, %-P. B. or B. B. 26.00 per C. 

Refilled Kamps (as good as new), 
4 to 16 C. P. $6.00 per C. 

Good Friction Tape. 22 per lb. 
Rubber Tape . 40 per lb. 
Iron Boxes and Covers. 11 each 
Wood Brackets . 2.00 per C. 
Glass Insulators . 2.00 per C. 
Bushings, %-inch . 1.00 per C. 
Locknuts, %-inch . 25 per C. 
3-Inch Round Outlet Boxes. 07 each 
%-Inch A. or B., V. V. Fittings 

(same as condulet) . 15 each 
Entrance Fittings, with Bushings 

%-inch . 25 each 
A-2 Wire Grip Moulding. 1.15 per 0. 

ASK FOR PRICES 

M. RUTKIN 
287-89-91 Fifteenth Ave., Newark, N. J. 

When writing, please mention “Modem Electrics.” 
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Brooklyn Cekgrapl) School 
LEARN TELEGRAPHY; telegraphers wanted, both sexes, 
or wireless, commercial and railroad; account new 8-hour 
law; salaries $14 to $30 per week; easily learned; day or 
evening; positions assured 
BROOKLYN TELEGRAPH SCHOOL 
313 Fulton St., near Borough Hall, Brooklyn 

Catalogue free 
LARGEST AND OLDEST TELEGRAPH SCHOOL 

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 

CT I IRV — new Profession offers unlimited oppor-
J I UU I — ¿unities to the young man who wants to learn 
«if mm r-fC how to breóme a licensed wireless operator and 
W K 1 F enter a field that is not overcrowded 

This school is equipped with the latest and 
best commercial instruments obtainable and is in direct communica¬ 
tion daily with shore stations and ocean steamers Students who 
complete our course readily obtain positions with wireless and steam¬ 
ship companies. Endorsed by leading authorities. Write or call 
to-day for free booklet ‘‘A.” with complete plan and terms 

PHILADELPHIA SCHOOL Of WIRELESS TELEGRAPHY 
Sic errett Bldg. Ridge & Green Sts. Philadelphia, Pa. 

LEARN WIRELESS 
Learn to be an expert wireless operator. 

The course given by this school is up-to-date 
and practical. We teach the student how to 
become an expert in the shortest possible 
time. Day and evening classes. Call or write 
to-day for plan and terms. 

BARRETT’S WIRELESS SCHOOL, 
344 E. 152d St., New York City. 

LEARN WIRELESS BY MAIL. 
This is your opportunity to study wireless right in your own 

home. Wireless men in demand. Let us send you First 
Lesson Free. Our course is thorough, complete, prac¬ 
tical and up-to-date. Write to-day. 
KENOSHA WIRELESS SCHOOL 

AVENUE M KENOSHA, WIS. 

WIRELESS OPERATORS 
trained here are “Making Good” at sea. Sum¬ 
mer course (day and evening) July 1st to 
Aug. 31st. Fall course begins Sept. 30th. Good 
equipment—8 instructors—both cedes—certi¬ 
ficate g ran te d — Correspondence invited. 

EAST SIDE Y. M. C. A., TELEGRAPH SCHOOL 
150 East 86th Street New York City 

50 YOUNG MEN 
Wanted at once to learn Wireless Telegraphy, and 
be ready for good positions with Wireless Tele¬ 
graph Companies who are notified to prepare for 
passage of new law effective July 1st. Special 
rates given. Write 

NATIONAL TELEGRAPH INST. CO. 
Seattle. Wash. Portland, Orr. 

T"* 1 . • • are you up-to-date in house wlr-
M I ^*1 Ct TAg ingî If not. study our 90 genuine 

IVzlClUd blue print drawings, of all up-to-
_ date labor saving diagrams and 
connections for wiring bells, lights, annunciators, gas lights, burglar 
alarms, telephones, fire alarms, etc. --everything known in house-wiring 
to date, 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 in house-wiring can afford to be without these drawings as 
they're a house-wiring education in themselves. Send for them, and if 
they don’t make you more efficient as a wireman and save you a hundred 
times their cost as a contractor, return them and money will be refunded. 
50 cents, postpaid. 

PATENT SPECIALTY COMPANY 
462 Sanchez Street. San Francisco, Cal. 
When writing, please mention “Modem Electrics.” 

A. 2.—You have no means of adjusting the 
wave length of your detector circuit; also 
your detector circuit shows no fixed con-
uenser. If you will equip your single slide 
tuner with another slider, so that you may 
vary the amount of inductance in your de¬ 
tector circuit and also place a small fixed con¬ 
denser in series with the detector and the 
tuning coil, you will probably have no trouble 
with the set. 

Q. 3.—Can a spark coil be used up to 
% of a mile. If so, what other instruments 
(sending) should be used with it? 
A. 3,—A %" spark coil may possibly send 

over a distance of % mile, but it is doubt¬ 
ful. The only other instruments which it 
would be advisable to use in connection with 
your small coil, would be a spark gap, a key 
and the necessary batteries. The terminals 
of the spark gap should be connected directly 
to the aerial and ground. 

LOOSE COUPLER. 
(2051.) Leonard Postill, Canada, writes: 
Q. i.—Would the following work as a 

loose coupler tuner : Primary, single slide 
tuner, twelve inches long, wound with No. 
20 enameled wire, 3" in diameter. Secondary, 
tube 2J6" diameter. 9" long wound with two 
layers No. 29 double silk covered wire, with 
no adjustment except that it slides inside 
the primary? 

A. i.—We think not. The secondary tube 
should have only one layer of wire on it, 
and should be either equipped with a slider 
or the winding divided into sections and con¬ 
nected to a multiple point switch, in which 
case it will also be necessary to use a vari¬ 
able condenser connected directly across the 
secondary terminals. 

Q. 2.—Give diagram of connections for 
the following set : r.ooo ohm phone, E. I. 
Co.’s Electro Jr., Fixed condenser, condenser 
variable in steps, single slide tuner, silicon 
detector, E. I. Co. 1" Bull-dog spark coil, 
four i pint Leyden jars, water rheostat to 
cut down the no volt to operate the coil, 
spark gap. 
A. 2.—Here it is. 
Q. 3.—Should I be able to receive 30 miles 

at night and send 5 miles at night with an 
aerial consisting of 4 wires, 50 ft. long and 
40 ft. high using the above set? 

A. 3.—You ought to be able to receive at 
least 30 miles at night, but your sending 
range with an untuned set. such as you de¬ 
scribe, should not be more than 2 or 3 miles. 

DISTRESS SIGNAL. 
(2052.) Andrew A. Love, Jr., North Da¬ 

kota, writes: 
Q. i.—During and before a thunderstorm 

by putting a piece of metal across my aerial 
and ground, I get a jump spark about %"; 
is that dangerous, if I have a water pipe 
ground? 

A. i.—There is no danger from this spark, 
but we call attention to the underwriters’ 
requirements, with reference to ground con¬ 
nections for wireless aerials, in the June 
issue of Modern Electrics, page 252. 

Q. 2.—What does SOS mean? 
A. 2.—This is the international distress 

signal as adopted by the Berlin Radio Tele¬ 
graphic Convention of 1906. The letters 
themselves have no significance. 
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WIRELESS OPERATORS WANTED 
MARCONI WIRELESS TELEGRAPH CO. of AMERICA 

announce the opening of 
A SCHOOL OF INSTRUCTION 

at 29 Cliff Street, New York, N. Y. 
Where students will be given a thorough course in commercial and technical wireless telegraphy, fitting 
them to become wireless operators. 

Technical classes will be formed at regular intervals, but applicants may enter the Code classes at 
any time. 

For the present, men with a knowledge of the Morse code preferred. 
Applicants who wish to join the technical class, to form about July 25th, must send in their appli¬ 

cations previous to July 20th. 
Address communications to Instructing Engineer, 

Marconi Wireless Teleg. Co. of America, 
29 Cliff Street, New York. 

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. 

Omnigraph Mfg. Co., 39^ Cortlandl SL, New York 
_ _ __ / 

TELEGRAPHY TAUGHT 
IN THE SHORTEST 

POSSIBLE TIME 

PLEASE REMEMBER. DOR’T FORGET! I Manufaeture Ihr 

VIBROPLEX 
the transmitter of world-wide fame, used by all big 
telegraph companies and many wireless stations. 

AW PLEASE REMEMBER 
I also manufactute a line of wireless apparatus, 
the excellence of which is unsurpassed. 

Send for Descriptive Circulars. 
H04ACE G. MARTIN. 78 & 80 Murray Street. New York. N Y. 

CHEMICALS ^»LY EXPERIMENTER 
SPECIAL OFFER 

We have prepared a special catalogue for ex¬ 
perimenters, and are making a 6 month Special 
Offer to introduce our goods. Send stamp for 
Special Experimenters’ Catalogue. 

THE 8. A: 8. CHEMICAL CO. 
130 No. Maili St. Phillipsburg. N. J. 

THE INWESCO ROTARY SPARK GAP 
SYSTEM E. A. KERN 

The Best Commercial Rotary Spark Gap 

Commercial Wireless 
Stations 

Condensers 
Variable and Fixed 

Mercury and Electro¬ 
lytic Interrupteis 

PATENT APPLIED FOR 

Complete 
Experimental Wireless 

Stations and 
Apparatus for College 

and Amateurs 

X-Ray Apparatus 
Commercial and 

Experimental 

INTERNATIONAL WIRELESS SIGNAL COMPANY 
WEST NEW YORK, NEW JERSEY, U. S. A. 

Department D. T. 
CATALOGUE FOR THREE CENTS 

When writing, please mention “Modern Electrics.” 
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The Baby Engine 

The Smallest 1-2 N. P. Gasoline Engine in the World 
AERO TYPE with 18 In. aluminum Propeller AIR-COOLED 

MARINE TYPE With cast iron Fly-Wheel, WATER-COOLED 

SEND 2 CENTS IN STAMPS FOR OUR LITERATURE 

THE BABY ENGINE CO. 
501 Fifth Avenue, New York 

BOYS ELECTRICAL 
POWER PLANT 

KNAPP DYNAMO MOTOR 
Type S 6 Volts 4 Amperes 

To introduce our new Hand Drive we will ship one 
free of charge on receipt of $5.00 for the Dynamo 
Plenty of other Specialties. Catalogou request. Ask 
for name of our dealer in your city. 

Knapp Electric Novelty Co. 
517 West 51st Street, New York 

THE BOY SCOUT 
A Weekly Devoted to the Boy Scouts of America 

TROOP NOTES, STORIES, Etc. 
Subscription 25c per Year Canada 75c 

AGENTS WANTED 

The Boy Scout, 40 Charlotte St., Utica, N.Y. 

When writing, please mention “Modem Electrics.” 

Q. 3.—What is the wave length of a loose 
coupler with a primary 4" in diameter and 
7 long No. 22 double cotton covered, sec¬ 
ondary 6" long, 3^" diameter, with eight va¬ 
riations on secondary and one on primary? 
A. 3. The wave length of a tuning coil 

of any sort depends entirely upon what it is 
connected to, and it is useless to try to fig¬ 
ure out a wave length for a coil alone. 

SPARK COIL CAPACITY. 
(2O53-) Alfred H. Roberts, Australia, 

writes : 
Q. I.—What size spark coil would I need 

to send 3-5 miles with an aerial 30 ft. off 
ground each strand 20 ft. long? 
A. I.—If you use an untuned sending set, 

you will probably need a i%" or a 2" coil, 
while if your sending set is tuned, you may 
possibly do it with a 1" coil. 

Q- 2.—Could a 2" E. I. Co. coil be mailed 
to Australia; if so, what cost? 
A. 2.—A 2" E. I. Co. coil may be mailed 

to Australia by Parcels Post. The coil itself 
weighs 5^4 lbs., and when packed up for 
mailing it will probably weigh’ about 8 lbs., 
which at 12c a pound would cost you about 
96c for postage. 

Q- 3-—Have you any distributing agents 
in Australia? 
A. 3.—We have three distributing agents, 

all of whom are in Melbourne: Will An¬ 
drade, 201 Bourke St.; E. W. Cole, Bourke 
& Collins Sts. ; P. H. McElroy, 265 Swanston 

WIRELESS OPERATORS’ LICENSE. 
(2054 ) Arthur A. Azzopardi, Philippine 

Islands, writes : 
Q. I.—Does a man who has served three 

years in the Signal Corps, United States 
Army, as a wireless operator and held many 
military offices in the Philippines during this 
time, have to pass a Government examina¬ 
tion for a wireless diploma in order to work 
with some wireless company or on any U. S. 
merchant steamer in the U. S. ? 

A. i.—So far as we know it is necessary 
to pass a government examination for wire¬ 
less operator’s license unless you have been 
an operator in the United States Navy. 

Q- 2.—If so, which is the best wireless 
school that I can procure such a diploma, in 
less than two months, and how much will 
it cost me? 
A. 2—We cannot undertake to recommend 

any particular wireless school in preference 
to others. Our advertising columns contain 
the announcements of several good schools, 
and we refer you to them for particulars as 
to the length of the course, and its cost. 
CHARGING HUMAN BODY FROM 

STATIC MACHINE. 
(2055.) Herbert Street, Maryland, writes : 
Q. I.—How can I charge a person’s body 

for a public performance with an electro¬ 
static machine? 
A. i.—The person should stand upon an 

insulated support such as a piece of dry board 
supported on four glass tumblers or other 
equally good insulators and should hold in 
one hand a metal rod with rounded ends, one 
end of the rod should then be brought near 
one of the spark terminals of the machine, 
the terminals being separated so that the 
sparks do not jump across from one to the 
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“RESULTS” 
Our Motto 

Auristophone No. 1 Magnifier 
A loud sounder for telephone or tele¬ 

graph with 4 Ohm reproducer. $3.50 
with 75-150 Ohm reproducer. .$4.00 
Long 175-200 “ “ ..$4.25 
Distance 225-350 " “ . .$4.50 

400-625 “ “ . .$5.00 

Auristophone Loud Speaking Tele¬ 
phone or Telegraph Reproducers 

(Adapted to be Attached to 
Standard Horns) 

Local, 4 Ohms . $150 
75-150 Ohm reproducer. $2.00 
175-200 “ “  $2.25 
225-350 “ “  $2.50 
400-625 “ “  $300 

Auristophone Model A 
Loud Speaking Transmitters 

With Without 
Pushbutton Pushbutton 

4-7 Volts. $7.50 $7.00 

Auristophone Opera Receivers 
(A Super-Sensitive Transmitter) 

Without With Special 
Induction Coil. Induction Coil. 

Single . $12.00 $15.00 
Double . $22.00 $25.00 

Auristophone Long Distance 
Operators Receivers 

Acoustic Featherweight 
Focus Regulating Comfortable 

Resistance Single Double 
75-150 Ohms $2.00 150- 300 Ohms $4.50 
175-200 “ $2.25 350- 400 “ $5.00 
225-350 “ $2.50 450- 700 “ $5.50 
400-625 “ $3.00 800-1250 “ $6.50 

Our Specialties 
Acoustic, Microphonie and Magnetic Hear¬ 

ing, Speaking, Dictating, Announcing, 
Communicating, Duplicating, Re¬ 
cording, Signaling, Amplifying, In¬ 
tensifying, Opera, Concentrating 
and Vigorating Devices of 

Scientific Reliability. 
“AURISTOPHONE” 

Trade-Mark 

H. G. Pape Electric & Mfg. Company 
(Incorporated 1905) 

BUFFALO, N. Y., U. S. A. 

When writing, please mention “Modem Electrics.” 
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AERONAUTICS 
The Leading British 
Monthly Journal Devot¬ 
ed to the Technique and 
Industry of Aeronautics. 

(FOUNDED 1907) 

Yearly Subscription One Dollar, Post Free 
Noté* •_ specimen copy will be mailed 

• free on receipt of 10 cents. 
HEAD OFFICE: ■■ 

3 London Wall Bldgs., London, England 
American Office : 250 West 54th St., New York 

Model Aeroplanes & Accessories 
We manufacture the highest grade of aeroplane models on the market. 

Every part is well made from the best of materials and in exact accord¬ 
ance with the designs submitted to us. We have on hand at all times 
stock models of all well-known machines. We carry a complete stock of 
accessories of all descriptions--miniature pneumatic wheels, ball-bearing 
shafts, turnbuckles, eyebolts, light model wood. Para rubber, wire, etc. 
Our simple and compound elastic motors are the most durable sold. Our 
prices are very reasonable. Send at once for our catalogue G. and see 
partícula) 1? our labor saving elastic motor winder 

Aero Mfg. & Accessories Co. 
18 Dunham Place Brooklyn, N. Y. 

BARGAINS IN MODEL AEROPLANE 
SUPPLIES. 

Rubber 1/16 Inch thick, 2 feet for. 1c 
Ball Bearing Propeller Shaft (1/16-in.). ...20c 
6-inch Aluminum Propellers, each. 0c 
Hand Carved Propellers, per inch. 6c 
Propeller blanks, from 6 to 9 inches, 10c; 

10 to 12 inches . 12c 
Send 2c stamp for bargain catalogue. 

THE I. W. T. AEROPLANE COMPANY. 
1040a Broadway, Brooklyn, N. Y. 

Oldest Aero Journal. American authority. 
Purely practical. Subscription $3.00. 
Compare a free sample copy with any 
other magazine. 
SPECIAL TO M. E. SUBSCRIBERS 

Yearly subscription $2.00—or $1.50 book 
free with subscription at $3.00. Send for 
sample and mention M. E 

“AERONAUTICS” 
250 West 54th St., New York 

BOYS 
If you want a simply “bully” vacation— 

if you would like to travel to all the 
spots you have always wanted to see—it 
you want to do all this without expense 
—write today for full particulars, to 

AMERICAN PUBLISHING CO. 
Kansas City Mo. 

When writing, please mention “Modem Electrics.” 

other, and the rod held there until the sparks 
cease to jump from the terminal to the rod. 
Q. 2.—I have broken one of the Leyden 

jars of my machine. Kindly tell me what 
price the E. I. Co. charge for a new one? 

A. 2.—A new jar will cost you 35c, plus 
postage. 

Q. 3-—Give hook-up for following: Per¬ 
oxide of lead detector, 2 slide tuner, 2 No. 
75 ohm phones, d.p.d.t. switch, %" coil, spark 
gap key, helix, sending condenser and bat¬ 
teries. 
A. 3.—Here it is. 

WIRELESS CONTROL FOR MOTOR. 
(2056.) E. W. Bray, Michigan, writes: 
Q. i.—How can I operate a small battery 

motor, etc., by wireless transmission? I have 
a one-inch spark coil, what are the other in¬ 
struments needed to operate the motor and 
where can I get them? If you can, will 
you draw me a diagram relating to the 
above ? 
A. i.—You cannot operate a motor direct¬ 

ly by wireless transmission of energy, but you 
may control it wirelessly by connecting the 
motor with its batteries in place of the 
sounder, in a coherer set. You will need 
batteries, coherer tapper, relay, and the ap¬ 
paratus should be connected up as shown in 
the accompanying sketch. These may be ob¬ 
tained at any wireless supply house. 

Q. 2.—What voltage is needed to operate 
a 1" coil ? Would you advise me to get a 
storage cell, but would dry cells do? How 
many? 
A. 2.—A 1" coil requires 6 volts. A six 

volt storage battery would be the best thing 
to use, but dry cells may also be used, in 
which case it will be necessary to connect up 
four cells in series. 

ROTARY SPARK GAP WHEEL. 
(2057.) Ray C. Armstrong, Illinois, writes: 
Q. i.—What should be the diameter and 

number of points in a rotary spark gap wheel 
for a 1" coil? 
A. i.—The disc may be made three or 

four inches in diameter and may have as 
many as 12 points and should be run at from 
2,000 to 3,000 r.p.m. 

Q. 2.—Do you think a variable condenser 
of 23 sheets of copper, each 3 x 4, is suf¬ 
ficient for a receiving condenser? 
A. 2.—The capacity of the condenser will 

depend entirely upon the distance between 
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1912 Automobiles 1912 
“THE HIGHEST GRADE ON THE MARKET” 

French “Darracq-Henriod” 
Fitted with Rotary-Valve Motor, the Acme of Simplicity. 

Scottish “Argyll” 
Fitted with Single-Sleeve Motor, far less complicated than the Knight 

Swiss “S.I.G.M.A.” 
Fitted with Silent Knight Motor 

French “Gregoire” 
The Car of the Flying Man 

Write for free illustrated catalogue and mention type of car in which you are interested. 

CLEMENT TALBOT LTD. 
P. O. BOX 148 WASHINGTON, D. C. 

A 2-TOOI MODtL AEROPLANE—$1 
We will »end postpaid an exact model of any of the follow! ng B 

popular machines, Wright. Curtiss. Farman. Bleriot. Antoinette, ■ 
Demoiselle. They are made of durable materials, measuring two 
feet across the planes. Easily put together by following very 
complete directions sent with each model. Each part distinctly 
numbered to correspond with a detailed blue print. Machine built 
on scientific lines. A good chance to study aviation You may 
suggest an idea that will yield afortune. Prompt shipment insured. 
Be sure to state stvle desired (11.00) money order or stamps. 

PICELLER AEROPLANE CO. 
1228 Fulton Street, Brooklyn, N. Y. Dept. B. 

BARGAINS IN SHOP-WORN APPARATUS 
We are offering the following shop-worn high-grade apparatus at special prices : 

Spec. Opee. 
Price Price 

2—1 K.W. Type E. Clapp- Eatlham Trantformen. . $45.00 each | — I K.W. Murdock Spark Gap with Radiators, . $5.00 
2— I K.W. Clapp Eastham Condensers . . . .$25.00 “ 2-1 K.W. Wireless Keys . $6 50 
2— I K.W. “ “ Antenna Switches . . $5 00 * 3end 2c Stamp for catalogue. 

The Merker-Flocker Electric Co., 957 Liberty Ave., Pittsburgh, Pa. 

EVERYBODY’S DOING IT—WHAT? 
LEARNING TO USE SLIDE RULES—WHY ? 

Because the Richard¬ 
son Direct Reading 
Slide Rule is so sim¬ 
ple that a child can 
operate it, besides the 
price is ri^ht — only 
$2.50 for either rule 5 
or 10 inch. If ordered 
now I give you FREE 

my new book, THE SLIDE RULE SIMPLIFIED—contains 78 full size engrav¬ 
ings, showing just how to set the rule for as many problems. The information 
in the book is worth alone the price of the rule. You will make no mistake in 
sending along the currency or your check. This and other Magazines will vouch 
for my responsibility. Booklet sent upon request. 

G. W. RICHARDSON 
Ex-Chief Electrician U. S. Navy. 4206 24tli PLACE, CHICAGO, ILL. 

When writing, please mention “Modem Electrics.’’ 
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“WIRELESS” 

TRANSFORMERS 
are guaranteed 
for two years 

If K.W., 12,000 Volts, $15.00 
We've had 30 Years' Experience 

in Transformer Building 

THE PACKARD ELECTRIC CO. 
349 DANA AVENUE 

WARREN, OHIO 

the plates. If the plates are close enough 
together the capacity will probably be high 
enough. 

Q. 3.—With an aerial 45 ft. high of four 
No. 14 aluminum wires, each 2 ft. apart, a 
D. S. tuner, a variable condenser, a fixed con¬ 
denser, silicon detector and 1,000 ohm phones, 
don’t you think I should be able to receive 
400 miles? 

A. 3.— ï ou have not told us the length of 
the aerial. If your aerial is too ft. long, you 
should be able to receive 400 miles. 

SENSITIVENESS OF A RELAY. 
(2058.) George W. Day, California, writes: 
Q. i.—Will a coherer work any distance at 

all without a relay? 
A. i.—No. 
Q. 2.—Does the sensitiveness of the relay 

depend on the higher resistance? 
A. 2.—It does if the relay is so designed 

that the length of the outside turn of the 
windings is not more than three times the 
length of the inside turns on each core. 
When the length of the outside turns is 
greater than three times that of the inside 
turns the resistance of the winding increases 
much faster than the ampere turns and the 
relay loses instead of gains in sensitiveness. 
Q. 3.—With a Slaby-Arco coherer, and a 

sensitive relay and recorder, what distance 
could I possibly hear a commercial station? 
A 3" coil? 
A. 3.—You may possibly be able to receive 

from a commercial station 50 miles away and 
possibly 5 miles for a station using a 3" coil. 

Only$12 

repair tire«, repair launch eneinei, repair itatiaa» 

in Iha Auto Buaineea 
M Repairman 
or Chauffer, 

LEARN to RUN 
AND REPAIR 

AUTOMOBILES 
Why don’t you laarn thia profes¬ 

sion and double your salary T If 
you master this profession you are 
independent. Repairmen and Chaaff-

by mall. 

My system of teaching by mail is a New Idea— 
it’s different from others. I will so thoroughly 

train you that you will not only be able to drive 

in the country. 

My system Is positively the 

SEE THIS WORKING MODEL 

wouk 

Box 18, Roe Building, ST. LOUIS. MO 

With this engine model yon 
learn the principle of a gasoUae 
engine and yon ean actually Mt 
the valves, time the Ignition, ote 
School of Motoring 

There are other models : one of a 
Magneto. Engine and Carburetor ; also 
a Manikin of an automobile. The Nan¬ 
kin can be taken apart and the models 
actually work. All moving parts on the 
models made of real metal. 
The Course consi sts of 40 instructions, 

b Models, and a Manikin, and examin¬ 
ations, diploma, etc Special price right 
now is but |1J. 00 If you paid 
|1, 000. 00 you couldn’t get a better 
course—nor as good a course—because 
It Is the only ono of its kind. 
Let me show you what others say who 

we have started and who have doubled 

other motor authorities say. 

SC N n for 1T
*-• FREK ROOK 

“How to get into the Auto Business 
and Its Opportunities. 
Dyke’s Correspondence 

their income. Let me show you what nup np THP wnDL7
B.r.w  OldU.M, CM- D.r„. ..d «««| MODELS 

(A. L. Dyke is the originator of the first Auto Supply Co, in Ameritad 

When writing, please mention “Modem Electrics.” 

AERIAL. 
(2059.) Henry Bernard, Colorado, writes: 
Q.—If I put up an aerial between two 

cliffs about 250 feet high, over a river, do 
you think it would work as good as one on 
poles 100 feet high with the same measure¬ 
ments? Aerial 100 ft. long, four wires, two 
feet apart, aluminum wire of right size. 
Would it be good to put ground into the 
river? 
A.—There is no advantage in installing 

your aerial in the manner described. If you 
will put it up on a couple of poles on top of 
one of the cliffs, you will get much better 
results. Ground in the river is O. K. if the 
water is salt; if not, there is no advantage 
in doing this. 
VOLTAGE OF CHARGING DYNAMO. 

(2060.) L. W. Stickney, Vermont, writes: 
Q. I.—Can you tell me the voltage of the 

regular spark coils for wireless? The volt¬ 
age of secondary coils from J4" to 2". 

A. i.—Secondary voltage Yt, 10,000; 1", 
20,000; i J4", 30,000; 2", 35,000. 

Q. 2.—How many batteries, giving two 
volts apiece, will be needed for each? 

A. 2.—Coils up to 1" require 6 volts and 
from 1" to 2", 12 volt^ 
Q. 3.—Can you give"me the reason for the 

drop in voltage of my no volt generator giv¬ 
ing from 10 to 12 amperes? When con¬ 
nected in series with 15 storage batteries, the 
voltage drops to 40 or 42 volts. Can I 
charge 50 two volt batteries in series with 
the generator? 

A. 3.—When connected to and charging a 
set of storage batteries the voltage of the gen-
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TRANSATLANTIC 
2800 Ohms BRANDES 

What is said : 

*’Your Transatlantics beat ■ — -
(which cost considerably more), on long dis¬ 
tance in comparative tests.” 

Navy Yard Operator. 

I tried out your Superior receivers. They 
certainly are what is claimed for them, and if 
anything, a good deal better.” G. E. 

If you do not find this so, you may return the 
receivers, and your money will be refunded im¬ 
mediately. Send for pamphlet on receivers and 
hot wire meters. 

TRANSATLANTIC SET - $9 00 
SUPERIOR SET . . 5.00 

C. BRANDES, Inc. 
111-113 Broadway, new York 

SUPERIOR 
2000 Ohms 

AGENTS FOR 'SAN FRANCISCO-FORD KING A. CO , No. 623 Balboa Bdg. 
No 745 So. Spring St 

NOMIE ROTARY ENGINE 

Tjps "C”6 CHIrder Nomie 1-2 H. P. 
Weight 16 ounces. 

Lightest and Most Powerful Miniature Motor in the World. 
4 Types—% H.P. to % H.P.—3 oz. to 22 oz. 

EFFICIENCY, RELIABILITY and DURABILITY GUARANTEED 
Not a toy engine, but a scientific Miniature power apparatus de¬ 
signed to propel Model Aeroplanes, Monorails, Speed Boats, 
Fans, Gyroscopes, and Experimental work. You can carry any 
of our complete engine outfits right in your coat pocket. Our 
motors operate on Compressed Air, Steam or Carbonic Acid 
Gas. Not expensive to operate. Simple and durable. All the 
salient features of our engines are fully protected by letters of 
patent and is the only engine of its kind in the world. 
Testimonials and illustrated catalogue on request. 

NOMIE ENGINE COMPANY, (Ltd.), Aviation Field, CICERO, ILL. 

How to Design 
a Modern Aeroplane 

By E. R. ARMSTRONG 

FREE : The above volume consisting of the eight 
bound numbers of AERO containing this compre¬ 
hensive, practical treatise, simply told so that you 
can understand it. It includes designs for a speed 
monoplane and a .weight-carrying biplane. It will 
be sent free to readers of Modern Electrics who 
subscribe to AERO, America’s Aviation Weekly, on 
or before July 1, 1912. 
AERO is recognized throughout the world 

as the only authoritative aviation journal in 
America. 

Founded in 1910. It is fully illustrated, size 9x12 
inches. Besides covering the full-sized aeroplane, 
dirigible, and balloon field, it gives practical informa¬

tion weekly on the construction of model aeroplanes, gliders and kites. It publishes the officia-
bulletin of the Aviation Association of Amirica, the national junior governing body. Subscrip¬ 
tion $5 a year, including the above book free. Six months, $1.75. Three months, $1. Sample 
copy at your newsdealers or from us, 10 cents. 

AERO, 315 North 8th Street, St. Louis 

When writing, please mention “Modern Electrics.” 



MODERN ELECTRICS 418 

Write for 
our Special Bulletin 

on 

Marconi Stocks 
L. P. CARTIER 

30 Broad Street, New York City 

We Buy, Sell \ Quote 
Marconi Wireless Stocks 

American Marconi 
English Marconi 
Canadian Marconi 

We will buy these stocks for you on margin or 
our Monthly Payment Plan. 

Write for Our Marconi Circular 

George W. Salinger 
Stock Broker 

44 Broad St. New York 

When writing, please mention “Modem Electrics.” 

erator drops to a little more than the volt¬ 
age of the storage batteries. You will find 
the voltage gradually increases as the bat¬ 
teries charge. This is usual, and you need 
not be afraid. There is nothing the matter 
with the generator. We see no reason why 
you should not charge 50 cells in series with 
this machine. 

PACIFIC STEAMERS’ CALLS. 
(2061.) Gordon Farmer, California, writes: 
Q. i.—Would the transformer tor Poulsen 

ticker published in April, 1912, copy, in the 
Experimental Dept., work connected with 
Gernsback Interrupter and a one inch spark 
coil ? 

A. i.—We do not understand how you 
would expect to connect this transformer 
with a Gernsback interrupter and a 1" spark 
coil, nor what advantage you would expect 
to gain from its use. 

Q. 2.—What does the signal in Wireless 
mean (.— . —. —)? 

A. 2.—This is the continental signal AR 
and it stands for “another.” The dash fol¬ 
lowing the AR simply being the finish or clos¬ 
ing signal. The signal AR is usually sent 
after the signature of a message, and it in¬ 
dicates to the receiving operator that the 
sending station has another message for him. 

Q. 3.—Please tell me which steamship com¬ 
pany on the Pacific Coast has their call let¬ 
ters ending with two (. .- ) as LA2, 
A2, L2, etc.? 

A. 3.—A2 is the steamer Acapulca, of the 
Pacific Mail Steamship Co. L2 is the Leela-
naw, of the California and Atlantic Steam¬ 
ship Co. The call LA2 is not listed. 
GROUND ON LIGHTNING ROD. 
(2062.) Herbert Staab, Wisconsin, writes: 
Q.—Would like to ask you if it would 

make any difference if my ground wire would 
be put on the lightning rod? 
A.—It won’t make any particular difference 

except that lightning rod grounds as a rule 
are not good enough for wireless work. 

LONG LEAD IN. 
(2063.) Wayland Stockdale, Ohio, writes: 
Q. I.—I am between two hills and cannot 

receive any at all ; would it be advisable to 
place the aerial on the hill about one-fourth 
mile away? 
A. i.—The aerial may be placed on the hill 

one-quarter of a mile away and connected 
to your station in its present location, but 
this will make your wave length very long 
and it will be necessary for you to use a va¬ 
riable condenser in your ground lead in order 
to receive from stations having ordinary 
wave lengths. 

Q. 2.—Please give me diagram for wiring 
the following instruments : Silicon detector, 
fixed condenser, single slide tuning coil, 80 
and 75 ohm receivers. 

A. 2.—Here it is. 
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New Rapid Tool Grinder 
Great Time and Work Saver 

When writing, please mention “Modern Electrics.” 
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g EXPANSION AND 
! TOGGLE BOLTS 

» LD 
e 

Tust what you need for making 
fastenings to brick and terra cotta 
walls etc. Try the kind that have 

stood the test for years’. Used by Ü. S. Government 
in all Army and Navy work. 
WRITE TO-DAY for Free Sampies and Catalogue M 

STEWARD & ROMAINE MFG. CO. 
124 No. 6tb Street, PHILADELPHIA, PA. 

(Oldest and largest manufacturers of expansion bolts 
in the world.) 

t
’Do Your Work Right 

USE THE VAN EXPANSDN BOLT 

Fastens all kinds of Electiical 
apparatus to Concrete, Buck, 
Stone, Marble, Tile,e|tc., and will 
not mar the surface. 
The VAN is not like ordinary 
bolts. There’s no waste—no loose 

Patent« Pending parlg— no Spent assembling 
U. Oae piece composition metal—greater expan¬ 
sion. Temporary seal over bottom prevents 
clogging. Will not rust—loosen—or pull out. 

Defies All Tests Prove It To Yourself 
Write for free sample and book'et “Doe« It Pay ? 

C. B. VAN ANTWERP CO., 41 3 Fort Dearbon Bldf ., Chicago 

GOOD NEWS 
for 

WIRELESS Amateurs 
Part II of A. F. 
Collins’ book“ Plans 
and Specifications 
for Wireless Tele¬ 
graph Sets, ’’giving 
data for 5 to 10 mile 
sets, is 

NOW READY 
This book is written in plain every¬ 
day language, and places at the 
disposal of every amateur the ex¬ 
perience of America’s greatest 
authority on wireless apparatus at 
a nominal cost. 

By mall, for 25c. 

SPON & CHAMBERLAIN 
123-G LIBERTY STREET, NEW YORK 

When writing, please mention “Modem Electrics.” 

Q. 3.—Give diagram for proper aerial fot 
these instruments, what length and number 
of wires. 
A. 3.—See answer to No. 1985 in the May 

issue. Six wires 100 feet long gives good re¬ 
sults. 
ELECTROMAGNETIC REPULSION. 
(2064.) Wm. H. Kibbe, New York, writes: 
Q. i.—Does magnetism repel aluminum? 

If so, how, many volts on a magnet of large 
size would repel it? 
A. i.—Aluminum is a non-magnetic metal 

and constant magnetic fields have no effect 
on it. The alternating current magnet on 
the other hand will repel the aluminum plate 
in the same manner that it would repel a cop¬ 
per plate or a copper ring 

Q. 2.—What is about the estimated voltage 
of lightning of ordinary size 

A. 2.—This is too much for us, William ; 
we cannot even guess at it. 
Q. 3.—What is a Wheatstone bridge? Is 

it used in wireless? 
A. 3.—The Wheatstone bridge is an appa¬ 

ratus for measuring resistance and is not 
used in wireless. 

HOOK-UP. 
(2065.) William Irvin, Missouri, writes: 
Q. i.—Please give me a hook-up with the 

necessary switches which will give me the 
best results with the following instruments: 
Receiving: Triple slide tuning coil, variable 
condenser, fixed condenser silicon, electrolytic 
and iron pyrite detectors, potentiometer and 
battery. Sending: i%” auto coil, helix made 
of 15 ft. of No. 8 copper wire and a glass 
plate condenser, the sending is run by no 
volts alternating current (city power) with 
an interrupter. 

A. i.—Here is your hook-up. 

Q. 2.—Are there any instruments which 
would help my receiving or sending much? 
If so, please mention them. 
A. 2.—So far as receiving goes you have 

a pretty good set. As to the sending we 
would recommend the use of a transformer 
instead of the coil and an oscillation trans¬ 
former such as was shown in the supplement 
to the June issue in place of the helix. 
LOOSE COUPLER. VARIABLE CON¬ 

DENSER. 
(2066.) Floyd S. Meek, Ohio, writes : 
Q. i.—Please give me the size of the pri¬ 

mary and secondary size of base, number of 
points of the switch on the end of the sec¬ 
ondary size of each section, size of end pieces, 
and the size of wire on the primary and 
secondary of a loose coupler ,of the best 
size ? 

A. i.—Primary coil, 4" diameter, 6" long, 
length of winding 5%"; secondary 3W di¬ 
ameter; 6” long, length of winding 5%". Wind 
the primary with No. 22 bare wire as closely 
as possible without touching. Wind the sec-
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HIGHEST CLASS OF 
Molded Electrical Insulation 

1 

2 

Shellac Composition 
—black—brown—Mica ; substitute for hard rubber. 

Sternoid 
We are the PIONEERS in this country of HEATPROOF 
ELECTRICAL MOLDED INSULATION. 

500 0 F. without softening. 
A perfect insulator. 

CLAIMS A Non-Hygroscopic. 
High mechanical resistance, can be tapped or drilled. 

I Metal parts can be molded in. 

3 Stern BAKELITE 
Heatproof—splendid for high tension, line and overhead 
insulation. 

PRACTICALLY UNBREAKABLE 
We solicit your correspondence—blue prints, models 

Dickinson Manufacturing Co. Springfield, Massachusetts 
KURT R. STERNBERG, Treasurer and Manager 

J. H. PARKER, SALES AGENT, No. 6 HAWLEY SI., BOSTON, MASS. 

Volume No. 4, a masterpiece in every respect should be in your electrical 
library; Jou will fæd occasion to use it almost every day; it represents 

. the progress in electricity and particularly wireless progress for an entire, 
year. The Volume No 4 is a veritable gold mine of interest to you. This Volume con¬ 
tains the wonderful story of Ralph 124 C41 -j- of which you have heard so much. This 
story which plays in the year 2600. has been running serially in MODERN ELECTRICS 
and being bound in the Volume, the reader has a chance to read it from start to finish 
without delay. 

Measures 10x7^ in.; 2 Ji in. Thick; Weight 4Ji lbs; 958 Pages; 
Over 2000 Illustrations; 600 Authors; 300 Articles of Highest Interest 

Volume No. 4 Modern Electrics 
READY NOW 

The Greatest and Most Instructive Volume Ever Issued by Us 

If you have read Volume No. 4 you can truthfully say that your electrical knowl¬ 
edge is fully up-to-date. This holds especially true for the wireless man who would 
not think of being without Volume No. 4* If you have any puzzling questions you 
will surely find an answer in the 1052 questions and answers of the Oracle. 
Price of the Complete Bound Volume No. 4, bound in rich black cloth, gold stamped back 

and front . . ••••. I $1.25 I 
By mall extra anywhere in the United States and Foreign, $.40 Send M.O., Stamps or Cash 

GRÂN D SPECIAL OFFER Bound volume No "ää No 3 7,0 PaBes ui Lvini. VI ! Lil the THREE FOR.... »3.25 By mail extra. ».95 
Address all remittances to 

MODERN PUBLISHING COMPANY, 231 Fulton Street, New York City 

When writing, please mention “Modem Electrics.” 
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Make $200.00 a Month with the 1912 Camera Sensation 
Six entirely different style pictures. In¬ 

cluding Post Cards instantly developed. No 
experience needed. My new Model Camera 
is the sensation of the Camera world. Twenty 
years ahead of them all. With it you can take 
and instantly develop before the very face and 
eÿes of enthusiastic customers, six entirely 
different style pictures, including POSTCARDS. 
4 styles of Tintype pictures and Brooch Pic¬ 
tures. You can take either one person or as 

many as seven persons in one group. The demand for photographs is 
universal Not the slightest experience is required, and I send with 
the outfit everything ready to begin work with. The Camera comes 
to you complete and you begin making money the very first day it 
arrives on any street corner, or wherever people gather. All you have 
to do is to set the machine up and the money starts pouring intoyoui 
pocket at once. 

complete with Tripod, 25 Buttons 
/K /\ A and Frames, 25 Tintypes and Mounts 
Ql L I 11 I (2^ X 3^ ), 25 Tintypes and Mounts 
Disl Ulf (1^x2%) 25 Post Cards, 1 bottle 
■ * Liquid Developer. 
Positive proofs of the money-making certainties with this outfit, 

yours for the asking. Let me make you a special introductory offer. 

I. I. USCELlf, M?r., 627 West 43d Street, Dept. 359, NEW YORK. N.Y. 

$SÄ|00 PROFIT JVI — IN 3 MONTHS 
That is what Lopez Diejro earned al>ove all expenses 
on a trip through Mexico. Browninjr, Miss., writes! 
“Made $16.70 in 2 hours.” Hundreds of similar letters. 
"MANDEL POST CARD MACHINE 

New business. 'Unlimited field. With small 
capital and ABSOLUTELY NO EXPERI¬ 
ENCE you can own a business that will earn 
$2000 to $5000 a year profit. New discovery. 
Photos Direct on Post Cards 

No Plates—No Films 
•‘Mandel -’ Machine takes, finishes and de¬ 
livers 3 origina Iphoto post cards a minute 
RIG HT ON TH E SPOT. 500 per cent profit. 
In the country, on the streets, at picnics,

carnivals, fairs—the one minute post card man 
makes biw money. Sales from post cards shipped 
with outfit practically return money invested. 
NO DELAY. You begin immediately. Write 

Free. Learn about this 6 lb. portable post card gallery today. 
Ferrotype Co. ¿’k 

The Latest is Now Out ! 
THE book which thousands of electrical 

workers have been waiting for, is ac¬ 
claimed as the ‘‘last word” on applied elec¬ 
tricity, up-to-date, present minute. 

Practical Applied Electricity 
By DAVID PENN MORETON, B. S., E. E. 

Contains 450 Pages, illustrated with 273 
line drawings and 50 half tones; 20 full pages 
of valuable tables. The index, one of the vital 
factors of any handbook, is complete and un¬ 
surpassed. Bound in flexible black leather, 
4# x 7 V, printed title on cover in gold letters 

All interested in electricity, old or young, 
artisan or amateur, expert or experimenter, 
should own this positive authority. It answers 
questions, and enables you to figure those 
complicated calculations. 

Price, $2.00 
By mail extra 12c-

fHnörrn ïlwtrtra, Ærpt. 
231 FULTON ST., NEW YORK CITY 

When writing, please mention “Modern Electrics.” 

ondary with No. 24 single silk covered wire. 
Equip the primary with a slider and divide 
the secondary into 10 sections and connect 
them to a 10 point switch. The end pieces 
and tlie base may be made of J4" stuff and 
may be of any size that is convenient. 

Q. 2.—How many and of what size are 
the movable and stationary plates made ot 
sheet brass of the rotary variable condenser 
used by the United Wireless Co. and of what 
distance apart are they? 
A. 2.— 1 his condenser consists of about 

10 stationary plates and 9 movable plates 
about 5" in diameter and about 1/16" apart. 

Q. 3.—Please give me the hook-up of the 
instruments used by the United Wireless Co. 
A. 3. — Their transmitting hook-up and 

their type “D” “close coupled” receiving hook¬ 
up are given in answer to 1945 in the March 
issue. The wiring of their type “E” “loose-
coupled” tuner is given in answer to 2011 in 
the June issue. 

THREE-SLIDE TUNER. 
(2067.) Chas. W. Kimball, Massachusetts, 

writes: 
Q. i.—I have a 2 slide tuning coil 3%" 

in diameter and 13? long wound with No. 
22 wire. Can it be used with such dimen¬ 
sions with 3 slides? 
A. i.—Yes; the coil may be converted into 

a three slide tuner by simply adding another 
slider. 

Q. 2.—If so, would it be more efficient 
than it is now with 2 slides? 
A. 2.—Yes; the three slide tuner is much 

more efficient than a two slide tuner, in that 
it is possible to do very much closer tuning ; 
in fact, a three slide tuner is almost as good 
as a loose coupled tuner. 

Q. 3.—If so. will you please give me the 
most beneficial way to hook-up with silicon 
and electrolytic detectors? 

A. 3.—Here is your hook-up. 

2 PS* 

PILOT LAMP ON HELIX. 
(2068.) Richard Coleman, Texas, writes: 
Q. i.—How is the pilot light on a helix 

connected? Give diagram. 
A. i.—The pilot light is connected to one 

or two turns of wire on the inside of the 
top head of the helix. This pilot lamp coil 
has no connection with the helix winding. 
For diagram see answer to 2026 and 2030 in 
the June issue. 

Q. 2.—Please tell me if you can use a re-
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WHY NOT MAKE $200.” A MONTH - - That’s 
_ $50-00 a Week, almost $1O.00 a Day 

B
 Selling Victor Safes and fire-proof boxes 

to merchants, doctors, lawyers, dentists and 
well-to-do farmers, al 1 of whom rea lize the need 
of a safe, but do not know how easy itistoown 
one. Salesmen declare our proposition one of 
the best, clean-cut money-making opportuni¬ 
ties ever received. Without previous experi¬ 
ence YOU can duplicate the success of others. 
Our handsomely illustrated 2uo-page catalog 
will enable you to present the subject to cus¬ 
tomers in as interesting a manner as though < 

yon were piloting them through our factory. Men appointed as 
salesmen receive advice and instructions for selling salt's, giving 
convincing talking points which it is impossible for a prospective customer to deny Why 
don't YOU be the first to apply from your vicinity before someone else gets the territory! 
V e can favor only one salesman out of each locality. 

The 25th anniversary of our 
company was celebrated by 
erecting the most modern safe 
factory in the world. Wide¬ 
awake men who received our 
special selling inducement, 
rendered it necessary to double 
our output. We are spending 
many thousands of dollars en¬ 
larging our sales organization, 
but to learn all particulars, it 
will cost you only the price of 
a postal card. 

Ask for Catalogue 6 T. 

THE VICTOR 
SAFE & LOCK CO. 

Our New Home. Capacity 20,000 Sates Annually, CINCINNATI, OHIO 
When writing, please mention “Modem Electrics.’’ 
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4 7 PERFECT-PRACTICAL €100 
SPLENDID TOOLS JI 

ijl7 marvel. 

Some of the 47 Tools 
I 1 TT_ tx-«— 

L.E.B. MF C.CO. 

In handsome nickled case, 
>ocket size, for pocket, desk, 
tome, automobile or shop. All 
•f fine steel. A 20th Century 

Hammer, Screw Driver, Chisel 
Corn Knife, Dividers, Twee¬ 
zers, Compass, Saw, Protrac¬ 
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Guage, Slide Calipers, 
Reamer, Countersink, Brad 
Awl, Harness Awl, Scratch 
Awl,Straight Edge, Ink Eraser, 
Tack Claw, Nail Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
Stilleto, and ten others. 
Made on honor. Sold on ruar* 

antee, postpaid. Money back if 
not satisfied. Remit $1 TO-DAY. 

Ã RED DEVIL PLIER GUARANTEED QUALITY 

Has knurled handles. It’s the 
handiest plier you ever used in 
your life. The THIN NOSE is a feature. You should use this 
RED DEVIL PLIER on your auto, boat, battery, wireless. 

50c. 

This No. 1025 THIN NOSE slip joint combination plier is 
DROP FORGED TOOL STEEL, 
,i-in- long. Gun Metal Finish, 
o 

or in fact anywhere, it’s so practical. 
Your local dealer has it. Ask for Red Devil, No. 1025, 

but if you can’t get it locally, send us 50c and your dealer’s 
name and one sample pair only will be sent you prepaid. 

SMITH & HEMENWAY CO. 
152 Chambers Street New York, U. S. A. 

The l.apest Maker» of the BEST Pliers In the Morid. 

A Better, FVLirvcj Cabinet 
One with file drawers into which you can drop letters as you file them, 

^not jam them in,—and refer to them as easily as you would turn to ths 
leaves of a book. 

Tot SîeAu IOM Al l< 
is to want it In preference to all otliera. It is the only 
file drawer made with drop front and automatic 
tilting follower. 

We manufacture a big line comprising all 
styles of sectional filing cabinets, and if not in 
stock or on display by a local dealer write us 
for our 80 page colored plate ca¬ 
talog and special direct mail 
order proposition. 

Shipments on time and ap¬ 
proval at our risk. 

THE Am 
File k Index 
143 -153 N. PEARL 
GREEN BAY, Wl 

ARE YOU LOOKING FOR 

Wanted A man or woman to act as our *»-nallicu formation reporter. All or spare 
time. No experience necessary. $50 to $300 per 
month. Nothing to sell. Send stamp for par¬ 
ticulars. SALES ASSOCIATION, 
948 Association Bldg, Indianapolis, Ind. 

When writing, please mention "Modern Electrics.” 

corder on a silicon or an electrolytic de¬ 
tector ? 
A. 2.—No. 
3. is copper sheeting as good as brass to 

make a variable condenser out of? 
A. 3.—Yes. 

CHARGING STORAGE BATTERIES. 
(2069.) Wyly Dewy Nelson, Louisiana, 

writes: 
Q. i.—Please give data for charging the 

storage battery described in the Novem¬ 
ber issue. 

A. i.—Follow the directions given with 
the description of the battery. 

Q. 2.—How many volts does the gen¬ 
erator described in the December issue 
give? 

A. 2.—This depends upon the number 
of turns in the armature winding, the speed 
of the armature, and the strength of the 
magnets. 

Q. 3.—Will it run a i-inch spark coil? 
A. 3.—No. 

INSULATING WHEELS OF HAND-
CARS. 

(2070.) Harold S. Day, Wisconsin, 
writes: 

Q. i.—I have a friend who is a lever¬ 
man on one of the railways of Wiscon¬ 
sin. He says that near Chicago the hand 
cars and push cars are insulated so that 
they do not short the track circuits which 
govern interlocking devices. Please ex¬ 
plain how the insulating is done? 

A. i.—The usual practice is to insulate 
one of the wheels on each axle by a fibre 
bushing in the hub, and fibre washers be¬ 
tween the hub and any collars which may 
be on the axle. 

Q. 2.—How large must a photograph be 
to send in to the Wireless Contest in 
Modern Electrics, and if a prize is taken 
can E. I. Co. instruments be taken instead 
of the cash? Subscriptions to M. E. in¬ 
stead of cash? 

A. 2.—Photographs submitted in the 
Wireless Contest should be at least post¬ 
card size. Where the contestant prefers 
to receive subscriptions to M. E. in place 
of cash prize, we are willing to make this 
arrangement, but otherwise prefer to issue 
the piize in cash or check. 

Q. 3.—Kindly give the call letters of 
the nearest commercial stations excluding 
MW and MK. 
A. 3.—PA, Waupaca; SC, Scandinavian, 

Wis. 

BUZZER TEST. AERIAL INSULA¬ 
TION. 

(2071.) Eldredge Travers, Texas, writes: 
Q. i.—How to use a buzzer as a detec¬ 

tor test? 
A. I.—The usual practice is to connect 

the buzzer with a battery and push button 
and to connect the vibrator contact to the 
ground wire. For diagram, see 1905 in the 
January issue. 

Q. 2.—Are porcelain cleats and tubes 
all right for a long-distance receiving sta¬ 
tion, that is to insulate the aerial lead-in? 

A. 2.—Yes. 
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The Greatest Electrical Handbooks 
Ever Published $1.00 to $4.00 

Price $1.50 

$1.50 

MISSION. By George C. Shaad, 
E. E., Professor of Electrical 

in general. $1.00 

$4.00 

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

MODERN ELECTRICS—Book Dept. 
231 FULTON STREET NEW YORK CITY 

■ tf Ví^ 

ery. Price 

phone practice. Price 

TELEPHONY. By Kempster B. 
Miller, M. E., and Samuel G. 
McMeen, Consulting Electrical 
Engineers and Telephone Experts. 
960 pp., 671 illus. A complete 
working guide to modern tele-

Simply written and containing numerous illustrations, diagrams, for¬ 
mulas, etc., for home study and self-instruction. 
They are of as great value to the experienced worker as to the begin¬ 
ner, and compose the most helpful, reliable and comprehensive series of 
Electrical Engineering handbooks ever before placed upon the market. 

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

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

Engineering, University of Kan¬ 
sas. 176 pp., 100 illus. Cloth 
binding. A manual for Electrical 
Engineers and Electrical Workers 

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

ELECTRIC RAILWAYS. By 
James R. Cravath, Western 
Editor, Street Railway Journal. 
176 pp., 125 illus. Cloth binding. 
It covers every detail of the trol¬ 
ley and third-rail systems, their 
construction and operation, power 
generation and distribution, the 
electric locomotive, etc. Price, 
. $1.00 

THE ELECTRIC TELEGRAPH. 
By Chas. Thom, Chief, Quadru-
Çlex Department, Western Union 
elegraph Co., and A. Frederick 

Collins, Author of “Wireless Tel¬ 
egraphy, Its History, Theory, and 
Practice.’’ 160 pp., 81 illus. Cloth 
binding. Simple apparatus; codes; 
the Morse code; messages; press 
service ; cipher messages, etc. ; 
abbreviated telegraphy; railway 
telegraphy; forms; junction sta¬ 
tions; switchboard; batteries; sys¬ 
tems; single-line repeaters; multi¬ 
plex telegraphy; duplex; the quad; 
phonoplex; wireless telegraphy; 
construction of apparatus; wire¬ 
less systems. Price. $1.00 

POWER STATIONS AND TRANS-

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

When writing, please mention “Modern Electrics.” 



426 MODERN ELECTRICS 

MAKE MONEY WITH ME 
Share in my success. No capital re¬ 
quired. I started with only $5 and 
built up a $1,000,000 company in less 
than 6 years. Honest, earnest men and 
women should write to me at once. 

$200 to $500 a Month 
can be made in a high-grade business of your 
own. No matter where you live, I will teach 
you my business by mail. Then I will co-oper. 
ate with you and show you how to make a 
big success. Send to-day for my FREE book, 
“How $5 Grew To $1,000,000.” 
W. M. Ostrander, Suite 110, 12 Wist 31st St, New York 

Vacation Money For Boys 
At last we have what every 
smoker has been wanting for 
years. A small and perfect au¬ 
tomatic cigar lighter that the 
wind can not blow out. Just 
think of it, The Stronger The 
Wind The Better. 

Show It and It's Sold 
Boys you can't realize what a 
big opportunity this is. Just 
try it. Spare one hour a dav 
and surprise yourself. Sample 
and particulars mailed post¬ 
paid for 25 cents. Send today. 

CORUBIA MANUFACTURING CO. 
71 Third Avenue. New York 

A LEADING 

ENGINEER 
Writes the following: 
“I take a number of engineering maga¬ 

zines, but THE ELECTRIC JOURNAL 11 
without doubt the best of all.” 

If THE ELECTRIC JOURNAL Is of such 
value to one who has a thorough knowl¬ 
edge of electrical engineering, what will It 
mean to you? It contains articles written 
by experts in their special Unes of work. It 
Is a magazine of reference. Is right up to 
date on new electrical methods and is 
written in plain English. You cannot 
afford to be without the JOURNAL. 
The subscription price is only $1.50 a 

year in the United States and Mexico. 
Single copies 15c. Send your order at ones 
and get the first Issue of the new volume 
for 1912. 

THE ELECTRIC JOURNAL 

110 Murdoch-Kerr Bldg. 

PITTSBURGH, PA. 

When writing, please mention “Modem Electrics.” 

ELECTROLYTIC INTERRUPTER 
WITH BATTERIES. 

(2072.) Stanley Breese, New Jersey, 
writes: 

Q. 1.—How many batteries will it take 
to run a 2-inch spark coil? 

A. i.—A 2-inch spark coil requires a 12 
volt battery. This may be either 6 cells of 
storage battery or 8 cells of dry battery. 

Q. 2.—Could I use a Gernsback Inter¬ 
rupter with the batteries; if so, would it 
take more batteries to run it? 

A. 2.—Yes; the battery must have a 
voltage of 30 or 40. 

Q. 3.—Could you tell me whether wire¬ 
less operators are in demand? 

A. 3.—There is a good demand for wire¬ 
less operators at the present time. 

MAGNETIC DETECTOR. 
(2073.) L. Falconi, Virginia, writes: 
Q. i.—What is the best hook-up for the 

following instruments: Spark coil, key, 
helix, S condenser, spark gap, loose coup¬ 
ler, variable condenser, variometer, loading 
coil, silicon and two electrolytic detectors, 
potentiometer, D. P. D. T. switch, three-
point switch, pole changing switch for de¬ 
tectors, and storage battery. The potentio¬ 
meter is like thek one described in your 
book, “How to Make Wireless Instru¬ 
ments,” and has an electrolytic detector 
mounted on one end of it. I have also a 
1000 ohm receiver? 
A. ï.—Here is your hook-up. 

Q. 2.—What is the wave length of the fol¬ 
lowing loose coupler: Primary 7 inches 
long, 5 inches in diameter, and wound with 
enclosed sample of wire. Secondary 6 
inches long, 4% inches in diameter and 
wound with No. 26 wire. The primary has 
i slider and the secondary a 3-point switch? 
A. 2.—The sample of wire was not re¬ 

ceived. See answer to 2052. 
Q. 3.—Please sketch and describe a Mar¬ 

coni magnetic detector, as I wish to construct 
one. 

A. 3.—See page 638 of the December, 
1911, issue. 

WAVE LENGTH OF SENDING SET. 
(2074.) Howard McMillin, Ohio, writes; 
Q. i.—How can I tell the wave length 

of my sending station? 
A. i.—The only exact method is to 

measure it, using a reliable wave meter. 
It may be computed, roughly, by calculat¬ 
ing, first, the capacity of the sending con¬ 
denser, using the formula: 

2248 X K X a 
C = 

t X 10,000,000,000 

Where: C, is the capacity in microfarads; 
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THESE PHOTOGRAPHS REPRODUCED BY COURTESY OF P. F. COLLIER S SON, PUBLISHERS 

The Few That Will Stay— The Crowd That Will Go 

Digging the Big Ditch 
When the Panama Canal is finished, the few to be retained will be the experts. 

The crowd that will go are the 28,536 untrained workers. 
No more striking example of the relative value of trained and untrained men 

can be found anywhere than this. Here you see exactly what happens when a 
large working force is to be reduced. The trained men stay—the untrained go. 

You can get out of the crowd of untrained workers, and join the few whose 
training keeps them always in demand. 
Schools will help you win success in your 
own chosen line of work. 

It is immaterial who you are, what you 
do, where you live, what you earn, or how 
little schooling you have had. So long as 
you can read and write, and are ambitious, 
there is an I. C. S. way for you. All you 
have to do is to show your ambition by 
marking and mailing the attached coupon 
today. The only thing between you and 
success is the coupon. 

Then, Mark and Mail the 
Coupon NOW 

The International Correspondence 

International Correspondence Schools 
Box 992, Scranton, Pa. 

Please explain, without further obligation on my part, how I 
can qualify for a larger salary and advancement to the posi¬ 
tion, trade, or profession before which I have marked X. 

Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 
Electric Car Running 
Dynamo Foreman 
Wireman 
Mining Engineer 
Telephone Expert 
Surveyor 
Civil Engineer 
Automobile Running 
Agriculture 

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 
Salesmanship 

J Name_ 
♦ St. and No. 

* City- - - State_ 

* Present Occupation 

When writing, please mention “Modem Electrics.” 
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HYPNOTISM! 
LEARN TO HYPNOTIZE! Wonderful, Mystertou«, Fan-
cinating! Easily learned by anyone of ordinary intelligence in 
a few hours' time. You can perform astonishing feats and pro¬ 
duce fun by the hour. Surprise all your friends and make your¬ 
self famous. You can HAKE MONEY by giving entertainments 
or teaching the art to others. A veritable key to health, happi¬ 
ness and success in life. YOU may learn it! Very small A 
cost. Success sure. Send for my illustrated FREE BOOK on>aQ 
Hypnotism, Personal Magnetism, Magnetic 
Healing and other occult sciences. Just send 
your name and address and I will send it by 
return mail, free and postpaid. Write today. 
M. D. BETTS, Dept. 174, Jackson, Mich. 

The -‘Wonder” 
Truss. 

(Water Pad Truss.) 

When adjusted by our expert fitter means a new 
lease of life to the sufferers from rupture. 
We guarantee to improve your rupture with¬ 

in one week with the Wonder Truss or re¬ 
fund your money. 
The Wonder Truss holds your rupture with 

ease and comfort. No leg straps or steel springs. 
An appliance that meets every requirement 
Exceptional Offer: Single Truss, $6.00. 

Double Truss, $8.00. Examination Free. 
Office hours, 9 to 6. Write for Circular. 
If you cannot call, we fit you by mail. 

DIFFENBACH ©.CO , 
Dept. E 102 W. 42d St., New York, N. Y. 

General Agents Wanted, selling 
this remarkable new patented attachable 
fan for Sewing Machines, prevents sick¬ 
ness, purifies the air in your home, retails 
$1.00, sold everywhere, can be made a 
fortune in one season, liberal price. Get 
information. Attachable Fan Co., 80 
W. 124th St., New York Citv. 

CLEARANCE SALE 
Remingtons, Densmores, Jewetts, 

Manhattans, $11.50 each. Franklins, 
Chicagos, Postals, Hammonds, $9.00 
each. Bargains in Underwoods, 
Smiths, and all others. All guaran¬ 
teed. Supplies. Write to-day. 

STANDARD TYPEWRITER EXCHANGE. 

23Y Park Row, New York 

SOMETHING NEW. 
WIRELESS TELEGRAPH MESSAGE BLANK 

adapted especially for the amateur. At the pres¬ 
ent time the wireless enthusiast does not take a 
record of his messages and uses most any kind of 
paper he comes across. Our new blanks in pads 
of 75 blanks, are very handsomely made, and 
should be in every up-to-date station. There are 
some very novel features connected with this 
blank, and the blank can also be used when 
folded in a certain way to be sent out as a letter 
without an envelope. 
Keep your station up-to-date by keeping one of 

the pads before you. 
PRICE PER PAD PREPAID, 25c. 

MODERA PUBLISHING CO. 
231 Fulton Street New York City 

When writing, please mention “Modem Electrics.” 

K, is the inductivity of the dielectric (about 
3, for ordinary glass) ; a, is the total active 
area of the dielectric, in square inches; t, 
is the thickness of the dielectric sheets, in 
inches. The inductance of the turns of the 
helix which are included in the condenser 
circuit is then found from the formula: 

(5 X D XT)’ 
L =-

iooo(M + D) 
Where: L, is the inductance, in microhen¬ 
ries; D, is the diameter of the coil; T, the 
number of turns; M, is the length of the 
coil. This last formula applies only to 
cylindrical coils like the common helix. If 
a pancake helix, or an oscillation trans¬ 
former is used, the following formula 
should be employed: 

(5 X D XT)’ 
L =-

iooo(^ D -J- 3/2 M + 5/4 N) 
Where: D, is the average diameter of the 
coil; M, is the length of the coil; N, is the 
depth of the coil; and T, is the number of 
turns. Having solved the formulæ for ca¬ 
pacity and inductance, the values obtained 
are substituted in the following formula, 
which gives you the wave length, in meters: 

W = 1885 VEC 
Q. 2.—Please give me diagram of best 

hook-up for the following instruments: A 
single slide tuning coil, 75 ohm receiver, 
E. I. Co. Junior fixed condenser, peroxide 
of lead detector and batteries. Please re¬ 
member that the binding posts on the de¬ 
tectors are marked by the + and — signs, 
and it must be connected up in regard to 
that, so please mark the binding posts in 
this manner on the diagram. 

A. 3.—Here it is: 

LONG LEAD-IN AGAIN. 
(2075.) Clifford J. Hoyt, Illinois, writes: 
Q. I.—Will my instruments: Receiving 

tuning coil, fixed and variable condenser, 
’phones and acid detector, work with my 
aerial on a high hill and a lead-in of 2200 
feet? Some say my lead-in will act as a 
second aerial and cut both out. Others 
say it cannot be done; some say it can. I 
would like your definite answer. 

A. i.—Yes, it can be done; but your 
wave length will be about 2700 meters. See 
answer to 2063. Also to get the best re¬ 
sults with your electrolytic detector, you 
will need a potentiometer. 

Q. 2.—Taking the current of a 2 k.w. 
direct current generator, would there be 
any loss of energy in such a long lead-in, 
to make any difference to my sending? 
Please give hook-up with the following 
sending instruments: 4-inch spark coil, 
key, spark gap, condenser, helix, using a 
DPDT switch with my receiving instru-
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“Che Electrical magazine for€verpbodp” 
FOR THE NOVICE, THE AMATEUR, THE 
EXPERIMENTER AND THE STUDENT 

THE brightest'and most interesting “plain English” electrical monthly magazine published, nearly 
five years old. 112 to Ml pages monthly. New de- THF AIITHÓRITV DM WIRFI FCC 
pertinents on aeronautics anti “with the inventor.” 111 L nU IIIVIlll I Uli HinLLLoû 
The magazine to read if you want to keep up to date on wireless and progress in electricity. With 

one year's subscription to Modern Electrics for a limited time only we are making the following:— 

_ 
1 

KNAPP LITTLE HUS¬ 
TLER MOTOR, 3% in. 
high, finished in black 
enamel with nickle plat¬ 
ed trimmings, three pole 
armature, fitted with 
pulley. FREE 

2 
MARBLES’ POCKET 
SCREW DRIVER and 
Prest-o-Lite Key. Three 
sizes of blades locked in 
nickle plated handle 
which closes up like a 
knife. Closed 3% in. 
Open 5% in. Just out 
and it’s a dandy. FREE 

3 
BLERIOT MODEL MON-
OPLANE — Guaranteed 
to Fly. FREE 

O — J tí* "I ’ I 'x-htf-l IT in cash, stamps or M. O. and 4 □end Jp 1 .Ov 1 OUdy get modern electrics > 
for one year and your choice of the above offers prepaid ABSOLUTELY FREE g

PLEASE USE THE COUPON ZZZTZW # 
Money Refunded Immediately if not Pleased in Every Way COUPON 
_ _  MODERN ELECTRICS 

" ——““““““ 031 Fulton Street 

MODERN ELECTRICS ♦ ..“Pää 
send me prepaid my choice 

231 FULTON ST., NEW YORK of the offers. ..follow,: 

i ———— — on term* described in this adver-■ ■■ — a tl«emei.t and Modern Electrics for one 
. year to the address below : 

15c per Copy‘SkH $1-50 per Year 
City and State . * • 

Note—For N. Y.C. or Canada add 35c; Foreign, 60c 

When writing, please mention “Modem Electrics.” 
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B MODEL ENGINEER 
AND ELECTRICIAN 
Edited by Percival Marshall, A. I. Meeh. E. 

Published weekly at London, Eng. 
The paper which tells you how to make 

model locomotives, steam and gas engines, 
aeroplanes, motor cycles, boats, dynamos, 
motors, colls, batteries, wireless apparatus, 
and everything mechanical and electrical. 
Just the paper for the man or boy with a 
workshop. It is written by experts, and is 
read by scientific amateurs and profes¬ 
sional mechanics and electricians all over 
the world. It has thirteen years’ reputa¬ 
tion for high-grade instruction in the 
theory and practice of small power en¬ 
gineering. 
Every issue is fully illustrated. 
Single copies 8 cents. Annual subscrip¬ 

tion three dollars postpaid. 
Sole Agents for U. S. A. and Canada. 

SPON & CHAMBERLAIN 
123G Liberty Street 

NEW YORK 

COIL 

20^5 

Motorcar 

I propose to enclose the ends 
Name . 
A ddress 

TO CENTRAL 
OFFICE 

and sides 
will make 
dustproof, 
better? 

A. You 

with %-inch oak boards, which 
the condenser heavy, though 
Can you suggest something 

WE GIVE EVERY 
BOYG?rRl ONE 

point switch; also, what is the best thing 
to use for connectors between plates and 
terminals? I propose to enclose the ends 

ments named above, using the 2 k.w. direct 
current. 

A. 2.—-Yes; the long lead will cut down 
your efficiency somewhat, unless it is com¬ 
posed of a number of wires. Here is your 
hook-up: 

SEN. ** 

means of making connection to the tinfoil 
coatings is a flat phosphor bronze or a 
spring brass strip bent into such a form 
that it will make contact with the tinfoil 
coatings, facing each other on adjacent 
plates, and to this contact piece a flexible 
copper lead should be run to the switch 
jaw or the bus, as already described. 
PARTY LINE TELEPHONE CIRCUIT. 

(2077.) Bernhard Koch. New York, writes: 
Q. Please give me connection for com¬ 

mon battery ’phone two party line, using 
batteries exclusively. Show hook, bell, etc., 
in the diagram. 

A. Here is your diagram. We show 
battery bells, as requested, but this type of 
bell is never used in commercial equip¬ 
ment: 

cannot use the multipoint 
switch, but a number of single pole, single 
throw switches connected in parallel. Flex¬ 
ible leads, from alternate coatings, should 
be connected to a bus, and the remaining 
leads should be connected to the jaws of 
the switches, the blades of the switches 
being connected to another bus. The best 

Q. 3.—Would a 6-60 storage battery 
work in this case? 

A. 3.—No; a 4-inch coil needs a 12-volt 
battery. 
ADJUSTABLE SENDING CONDENSER 

(2076.) Louis Stephens. Illinois, writes: 
Q. I am about to construct a condenser 

and want some pointers or advice. I have 
50 photographic plates 8x10, and propose 
to mount them upright between two x 
12 x 48 inch oak boards on % x J4 x 48 inch 
strips of oak. They are to be covered on 
both sides with tinfoil 6x8 inches, and 
spaced inch apart, separated by air. 
Please draw a diagram showing the best 
way to connect up the plates in multiple so 
that I can run the connections to a multi-

ABSOLUTELY 

FREE 

The T”?™- besides a neutral coaster speS 

are also of Steel and wheels Rubber Tired te» fmnr - k » 

f ?" reg,ulati“n Meter Car steering knurkLs, ‘eliminating 
^upsetting on curves. We simply can not give you 

one- hundredth part of the real Specification! in tX limited 

C0UP°n ““ WS
'MOTOR CAR PUB~CO- -

KANSAS CITY, MO. 
Dear Sirs: Mod. E 

Kindly mail me full details and 
speedicatians of your CYCLEMO-
HILE offering, and oblige. 

Sincerely yours, 

When writing, please mention “Modem Electrics.’’ 
2077 
H-S 
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FREE PREMIUMS 

Given free for 1 subscription. 

MODERN PUBLISHING COMPANY, 231 Fulton St., New York 

When writing, please mention “Modem Electrics.” 

‘Electro’ 
Rheostat 

adjust-
ment. 
Air cool¬ 
ed. Very 
useful to 
vary the 
speed 
of mo¬ 
tors and 

with non-

for 40 cents-
Given free 

quality. No 
end of fun 
with one of 
these coils, 

besides its therapeutic properties
Complete with cords and handles 
Medical Coil sells for 70 cents- (Add 
12 cents for postage.) 
Given free for 3 subscriptions. 

Zinc Spark 
Gap mounted 
on hard rub¬ 
ber base- El¬ 
ectrodes fit-

eed with rubber handles. Pure zinc 
rods- Used in all of the best sta¬ 
tions. Spark gap sells for 60 cents-

(Add 7 cents for postage.) 
Given free for 2 subscriptions. 

Junior Fixed Con¬ 
denser. 

Used in all modern 
receiving sets- Spe¬ 

cial dielectric giving 
extra high capacity.

Sealed in hard rubber base with 
binding posts, as shown- Sells for 
$0 50. (Add 6 cents for postage) . 
Given free for 1 subscription. 

Wireless 
Engine. 
The 

Slickest 
little 
engine 
ever 
placed 
on the

market. You cannot see a piece of 
wire. Has two fly-wheels and beauti¬ 
ful balancer- Cast iron base ; works 
on one dry cell- The engine sells for 
45 cents- (Add 14c- for postage) 
Given free for 1 subscription. 

“Electro” 
Medical 

“Electro” Amateur 
Phones, 2000 ohms re¬ 
sistance. Wound with 
No. 50 copper wire- Thin 
diaphragms. Leather 
covered adjustable 
headband. Weight 15 oz. 
80 per cent, better than 
75 ohm phones. Phones

sell for $1.50. (Add 25 cents for post¬ 
age ) 
Given free for 10 subscriptions. 

MODERN ELECTRICS 

One Inch Bull 
Dog Spark 

Coil. 
This is the coil 
that has sent 
a message 90 
miles with a 
suitable aeri¬ 
al None bet¬ 
ter made. 
None better

looking. Has French vibrator and 
fibre casing Sells for $1-50. Can go 
by express only. 
Given free for 12 subscriptions. 

Pony Telephone 
Receiver-

This is the receiver 
you have long wank 
ed The best one on 
the market- Hard 
rubber case- Single 
pole, powerful mag¬ 
net. Hook can be 
screwed off- Stand¬ 
ard resistance of 75 
ohms. Receiver sells 

(Add 7 cents postage ) 
for 1 subscription. 

Six Inch Geissler Tube With Liquid. 
A fine tube ; works on any spark coil-

Gives the most beautiful, astounding 
colors. Tube sells for 50 cents. (By 
mail extra ten cents ) 
Given free for 1 subscription. 

Areo-
Flying 

Machine 
A practical 
miniature 
aeroplane; 
by plane 

Flying Machine InUeTYo 
fly 100 feet. 

A well constructed machine Alumi¬ 
num propeller : rubber motor Sells for 
75 cents. (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

“Electro” Junior Tuning Coil. 
Slickest tuning coil on the market-

Has solid hard rubber ends, bare 
copper winding, hard rubber sliders-
Size, 8x3*i x3% in. Weight, 1)4 lbs-
The most beautiful and most practi¬ 
cal coil made- "Electro” Tuner 
sells for $2 00- Sent by express only. 
Given free for 5 subscriptions. 

small lamps- Wound 
rusting wire-

We offer below a complete assortment of FREE Premiums, any one of which may be 
obtained by a little extra effort. Yon are now reading MODERN ELECTRICS, which means it 
must be good, then show it to your friends. Help yourself and help us to build up the biggest 
circulation of any electrical paper in the United States. You don’t have to be a subscriber to take 
advantage of this chance to obtain a valuable instrument for nothing; it only takes just a few 
minutes of your time. Show the magazine to your friend, give him a few pointers on the magazine 
and nine times out of ten, he will subscribe. Get the subscription, send it to us and we will 
forward by return mail the premiums you select. Your own (NEW) subscription will count. Now 
get busy and get something practical FREE. 

“Electro” Lytic Bare 
Point Detector. 
Holds the world’s 
record for long dis¬ 
tance receiving 
Mounted on hard 
rubber base Finest 
adjustment. Increase 
your receiving range 
30 to 40 per cent-

“Electro” Lytic Detector sells for 
11.25 (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

Please understand that we have an invariable rule that premiums cannot be given unless you 
ask for them, when sending in the subscriptions. 

We are sure you can get any of the above premiums by showing this magazine to your 
friends doing a little talking. Then Is your chance, get the subscription before the other fellow 
gets it Strike while the iron is hot. Act Now. Don't delay, the offer Is new now and lots of peo-

ple " This tis tlíe best” season of the year for subscriptions. Everybody reads. Everybody sub-

*,cribegen(j money order, draft, express money order, cash or stamps ; no checks please. 
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THE ELECTRICAL MAGAZINE EOR EVERYBODY 

t MODERN! 
¡ELECTRICS' 

For the Novice, the Amateur, the Experimenter and 
the Student. 

THE brightest and most interesting “plain English" electrical 
monthly magazine published, nearly five years old. 112 to 

144 pages monthly. New departments on aeronautics and “with 
the i nventor. ’ ’ 

THE AUTHORITY ON WIRELESS 

THE magazine to read if you want to keep up to date on wireless 
and progress in electricity. 

With one year's subscription to Modern Electrics fora limited 
time only you may have your choice of the following 

THREE OFFERS 

1 BLERIOT MODEL MONO-
PLANE — GUARANTEED 

TO FLY. FREE 

2 M AR B L E’S POCKET 
SCREW DRIVER and 

Prest-o-lite Key. Three sizes of 
blades locked in nickel plated 
handle which closes up like a 
knife. Closed 8 1-2 in. Open 
5 1-4 in. Just out and it’s a 
dandy. FREE 

3 DOUBLE MAGNETIC RE-ALRMBI.E ENGINE 
W ITH SPEED CONTACT LEVER 
1000 to 2500 revolutions per 
minute. FREE 

SEND $1.00 TO-DAY in cash, stamps or M O and get MODERN ELECTRICS for one year and your choice of ths above offers 
postpaid ABSOLUTELY FREE. 

Money refunded immediately if not pleased in every way. 

MODERN ELECTRICS • 
k15c per Copy $1.50 per Year^ 

ARE YOU INTERESTED ? 

THE OBJECT OF 

The Science and Art of Mining 
is essentially educational, and therefore it is 
of value the world over to all whose work is 
centred in and about coal mines. Issued 
fortnightly, and profusely illustrated. Annual 
subscription for U.S A. and Canada, 2 dollars 
15 cents. Specimen copy sent free on appli¬ 
cation. 

Our Courses of Instruction by Mail 
will suit you ! 

20 Lessons in Coal Mining for Under¬ 
Officials. 

20 Lessons in Coal Mining for Managers. 
20 Lessons in Electrical Engineering 

for all workers in Electricity. 
Each Course of 20 Lessons with Examination mailed to 
U.S.A, and Canada for 6 dollars, and no further charge. 

Write direct tous for information, stating your personal 
requirements. Address 

THOS. WALL Í& SONS LTD., 
The Science and Art oí Mining, 

WIGAN, ENGLAND. 
When writing, please mention “Modem Electrics.” 

TESLA COIL FOR WIRELESS. 
(2078.) Curtiss Lawter, Indiana, writes: 
Q. I.—If wireless waves radiate at right 

angles to the aerial, why wouldn’t it be 
better to make a vertical aerial, so as to 
send it in all directions? 

A. i.—It would; but the mechanical dif¬ 
ficulties would prevent making an aerial 
very high. In the ordinary flat-top aerial 
it is the vertical part which radiates the 
useful energy. The top simply acts as a 
capacity area to increase the useful current 
in the vertical part. 
Q. 2.—Would the large demonstration 

Tesla coil described on page 44 in Construc¬ 
tion of Induction Coils and Transformers 
be all right for wireless with a 1 k.w. 
closed transformer? 
A. 2.—No. The voltage generated by 

this coil is entirely too high for wireless 
use, and the current is too small. It would 
be practically impossible to insulate the 
aerial to withstand this voltage, at a reason¬ 
able expense. 
Q. 3-—Please show me the hook-up for 

the following: Duplex wireless aerial 4 
wires, 60 feet long and 50 feet high, small 
set of sending instruments, i-inch coil, 4-
o.uart Leyden jar, key, Gernsback inter¬ 
rupter, and anchor and spark gap. Large 
set sending, 1 k.w. closed core transformer, 
key anchor gap and rotary spark gap, two 
helices, adjustable condenser, impedance 
coil and Gernsback interrupter. Small re¬ 
ceiving, silicon detector, single slide tuning 
coil, pony receiver and condenser. Large 
set: large tuning coil, double slide, loose 
coupler two silicon, carborundum peroxide 
of lead and electrolytic detectors, fixed con¬ 
denser, potentionmeter, head receivers and 
batteries. 
A. 3.—This is no puzzle department, 

Curtiss. We are willing to give you a 
hook-up for any reasonable amount: of 
apparatus, but object to being asked to con¬ 
nect up a whole wagon load of it. 

SPARK COIL ON no VOLTS, with 
WATER RHEOSTAT. 

(2079.) Charles F. Jacobs, New York, 
writes: 

Q. I have a l-inch spark coil, which 
I purchased from the Electro Importing 
Co., and I wish to know whether I can 
operate this coil on no-volt direct current 
with a water rheostat, and, if so, if you 
would be kind enough to describe what 
kind of water rheostat is preferable? 

A. The coil may be operated on 110-
volt with a water rheostat, but the vibrator 
contacts will be rapidly destroyed by the 
arc which will form there. However, if 
you wish to operate this coil on no volts, 
the better plan would be to use a Gerns¬ 
back interrupter, fitted with a 5-ampere 
tube. 

RECEIVING HOOK-UP. 
(2080.) Nicholas Keller, Ohio, writes: 
Q- i-—Could you give me a better dia¬ 

gram than the one herewith? I use one 
fixed condenser (contains 196 square inches 
tinfoil), loose coupler, single sliders on pri¬ 
mary and secondary, silicon detector, and 
2000 ohm E. I. Co. ’phones. My aerial is 
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NOTICE 
Members Wireless Association of America 

231 FULTON STREET NEW YORK CITY 

•»'JJ*. P?RTANT When sending application for listing, give name and address, location, power used 

us t0 #£uie your wave lenï,h - “ y-

WIRELESS ASSOCIATION OF AMERICA 

T 'oation n'| Oi'ur!î|lu"1Irele”. B,ne Book Of tl,e WIRELESS ASSO-I VIAIIUN OF AMERICA Koen topress soon. 

the Z*.'! bt.a 7di<i.v d'parture from °th'rs that have been issued and will positively be 
fore^nd wîn ron^rb ' h', . Polished anywhere. The book w.ll be at least twice as large as hereto¬ 
fore and will contain the greatest number of wireless amateur stations in the United States. 
StwfwJwVíJL!1 =W 'li be an honorforthea mateurto be licensed In the United states as It gives him a recognized standing not possessed heretofore. 
United States *° thlS m°nth S editorial which should be of utmost Interest to every amateur in the 

the Blue Bmk »nd r^' wî”!8'“?-?001' ï.“?? 25 the san,<: “ heretofore. This includes one copy of 
at $.15Sing XSj$ío * B‘U' BOOlt - Ina,mUCh aS thC B’U' B°Ok 1¡StS

OFFER EXTRAORDI N A R Y 
We will make the following unparalleled offer : 
1st : STe?d y0U M0DERN ELECTRICS for an entire year beginning with the July issue. 
2nd. List your name in the new Wireless Blue Book. 
3rd. To send you copy of the Blue Book and Chart. 

ALL FOR $1.15 

When writing, please mention “Modem Electrics.” 
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A HALF DOLLAR 
Puts you in possession of a 
cloth bound volume of the 

1912 

MOTORCYCLE 
MANUAL 

A Motorcyclopaedia of useful Information—Mo¬ 
torcycle Engine and Frame Parts Illustrated and 
Described : Their Functions Set Forth and Trouble 
Remedies Given—How to Tour : State License and 
Other Regulations — Official Racing Records: 
Horsepower and other Mechanical Formulae—A 
Motorcycle Trade Directory, Etc., Etc. 

All you want to know about the Motorcycle, in 
handy reference form. 

The Manual is Magazine size, 7x9 inches, beauti¬ 
fully printed throughout on coated paper. Indis¬ 
pensable to Motorcycle riders and dealers, and 
to those about to buy machines. 

Bound in cloth, 50 cents; paper covers, 25 cents, 
postpaid. Send stamps, money order or cash to 

Motorcycle Illustrated 
51 CHAMBERS ST., NEW YORK 

Three important don’ts 
Don’t fail to read 
Water Power Development 

in the Switzerland of America 
By B. N. BUCKNER 

fully illustrated 

Cassier’s Magazine for July 

Don’t fail to read 
Safety in Ocean Transportation 

By THEODORE C. DEITRICH 
fully illuttrated 

Cassier’s Magazine for August 

Don’t fail to read 
CASSIER’S MAGAZINE 

For July and August 
CASSIER’S MAGAZINE 

The Illustrated Monthly of the World’s Procrea, 
$3.00 a Year; 25 eta. a Number 

THE SPECIAL OFFER 
Six Numbers, July to December, for 

One Dollar 
THE CASSIER MAGAZINE CO. 

12 West 31st Street, New Y or 

When writing, please mention “Modem Electrics.” 

loo feet long, 6 wires 2 feet apart, alumi¬ 
num wire No. 14. When I get my detector 
sensitive, and throw in my aerial switch, in 
my receivers I get a static click where the 
stations ought to come in, and then again, 
on other days, they come in just as loud 
and clear as ever. What do you think is 
the cause of the trouble? 

A. i.—Your receiving hook-up is O K, 
except that the condenser is rather large; 
also, you will find, when using a silicon de¬ 
tector, much better results are secured by 
connecting the ’phones across the con¬ 
denser, instead of across the detector. 
Q. 2.—Is my aerial connected up right 

for best results in sending and receiving, as 
shown in above diagram? 

A. 2.—Yes, if your lead-in wire has a 
carrying capacity eo.ual to that of all your 
aerial wires in parallel. 

Q- 3-—My aerial comes near a tree. 
Some of the twigs are only several feet 
away. Does this afifect the sending or re¬ 
ceiving any? 
A. 3.—Yes. The presence of the tree 

should affect your sending and receiving 
ranges quite a little. 

AERIAL HEIGHT. DETECTORS. 
(2081.) Paul J. Hoffman, New York, 

writes: 
Q. i.—When the aerial is raised higher, 

is the efficiency of the set increased? 
A. i.—Yes. 
Q- 2.—I have a three bar magneto gen¬ 

erator; would it be possible to re-wind 
same to get 5-6 volts? Foot power to be 
used. 

A. 2.—Yes. 
Q. 3.—What is the best kind of a de¬ 

tector to use? 
A. 3.—The perikon combination is the 

most sensitive of the crystal detectors; but 
the audion is still more sensitive than the 
perikon when properly adjusted. 

NAME WANTED. 
We have received from a reader in 

Pikeville, Ky., two photographs and 
description of his wireless outfit, and 
would like him to send in his name 
and a duplicate of one of the photo¬ 
graphs, in order that we may identify 
them, as neither the photographs nor 
the description bore the name of the 
sender. 

NOT ALWAYS! 
“That’s another story!” as the brick¬ 

layer said when he finished his day’s 
work.—July IVOman’s Home Companion. 
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lhe 
Little Wonder 

fl This is the Tungsten Flashlight 
Battery which has brought the 
pocket flashlight out of the class of 
mere novelties and placed it among 
the practical articles for daily ser¬ 
vice. 
fl With ordinary use a small pocket 
flashlight—when equipped with an 
Eveready Tungsten battery — will 
furnish service for months. No 
flashlight user can afford to carry 
other than the Eveready Tungsten 
Battery. It lasts four times as 
long as the average battery and 
gives four times the light. It saves 
not only the cost of these extra 
batteries, but also the time and 
trouble required in purchasing re¬ 
newals. 

It is the only flashlight battery 
that is or can be guaranteed. You 
can be sure you are getting the 
best if you see Eveready Tungsten 
on the label. 

A Long Life and 
a Strong One 

THE \\ 

Famous \ 

LvEPEady 
Batter* 

U° us RECUPERATIVE * 
iJORE VoLTAßi 

Amperac 

fl The Eveready is an economical 
battery because of its exceedingly 
long life and the enormous amount 
of energy. 
fl It is the one battery you can de¬ 
pend upon to be absolutely uniform 
in its performance. It is built for 
the steady service that you want, 
fl Our Dry Cell Catalogue shows 
the amperage of the various sizes 
of cells and how batteries should 
be connected to get the best results. 
This booklet is free to all. Write 
for one and learn more about the 
famous Eveready Battery. 

American Ever Ready Co. 
304-322 HUDSON STREET 

NEW YORK CITY 

BOSTON CHICAGO NEW ORLEANS SAN FRANCISCO 

When writing, please mention "Modem Electrics.” 
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PRACTICAL BOOKS 
ELECTRICIAN’S HANDY BOOK. 

By Prof. T. O’Conor Sloane. 
This work of 168 pages is intended for the 
practical electrician who has to make things 
go. The entire field of electricity is covered 
within its pages. It contains no useless 
theory; everything is to the point. It teach¬ 
es you just what you want to know about 
electricity. It is the standard work pub¬ 
lished on the subject. Forty-one chapters, 
610 engravings, handsomely bound in red 
leather with title and edges in gold. Price: 

$3.50 
DYNAMO BUILDING FOR AMATEURS. OR 
HOW TO CONSTRUCT A FIFTY-WATT 
DYNAMO. By Arthur J. Weed, Member of 
N. Y. Electrical Society. 
A practical treatise show’ing in detail the 
construction of a small dynamo or motor, 
the entire machine work of which can be 
done on a small foot lathe. Dimensioned 
working drawings are given for each piece 
of machine work and each operation is clear¬ 
ly described. This machine, when used as a 
dynamo, has an output of fifty watts; when 
used as a motor it will drive a small drill 
press or lathe. It can be used to drive a 
sewing machine on any and all ordinary 
work. The book is illustrated with more than 
sixty original engravings showing the actual 
construction of the different parts. Price, 
paper. 50 cents. Cloth . $1.00 

WIRELESS TELEGRAPHY AND TELE¬ 
PHONY SIMPLY EXPLAINED. By Alfred 
P. Morgan. To be ready soon. 
This is undoubtedly one of the most com¬ 
plete and comprehensible treatises on the 
subject ever published, and a close study of 
its pages will enable one to master all the 
details of the wireless transmission of mes¬ 
sages. The author has filled a long felt 
want and has succeeded in furnishing a 
lucid, comprehensible explanation In simple 
language of the theory and practice of wire¬ 
less telegraphy and telephony. 
200 pages. 150 engravings. Price. $1.00 
Any or all of the above books sent prepaid 

on receipt of price. , , , 
We can supply any mechanical book In print. 

MODERN ELECTRICS 
BOOK DEPT. 

231 Fulton St. New York 

GOOD FOR 25c. 
It’s the magazine you need. A single Issue may be worth 
$25.00 to you. It’s for the fellow that wants to get ahead. 
Every issue has 100 money making ideas, hints, formulas, 
gasoline engine, motorcycle, electrical, engineering, ma¬ 
chinery and mechanical kinks, photographic, how to make 
articles, question and trouble department, etc., etc. All 
boiled down to hard data. No other magazine like it. 
Subscribers say a single issue is worth the yearly sub¬ 
scription. 98%% of our subscribers renew. 

SPECIAL TRIAL SUBSCRIPTION OFFER 
For 25c. we will send The Digest one year and give you 

choice of one copy of the following books: "How to Make 
Dynamo,” "How to Make Storage Battery,” "How to 
Make Telephone,” "How to Make Jump Spark Coil,” 
"How to Make Electric Soldering Iron.” "How to Make a 
Rheostat,” "200 Selected Formulas.” "How to Silver 
Mirrors,” "Methods for Tempering Steel,” "How to 
Run a Gasoline Engine.” 

Send in your order NOW 
THE MECHANICAL DIGEST 

Dept. M. E. 20-26 Livingston St,, Grand Rapid», Mich. 

The Kansas City Messenger 
a monthly magazine devoted to Baracas and 
Philatheas. Twenty-five Cents a Year. 
ADVERTISERS desiring to reach high class 

young men and young women will find the MES¬ 
SENGER a splendid medium. 

THE KANSAS CITY HESSENOER CO. 
Ricksecker Building Kansas City, Ho. 

When writing, please mention “Modem Electrics.” 

TURNED DOWN. 

A Tragic Tale in Four Chapters, 
Wherein is Set Forth Certain Cor¬ 
respondence Between a Poor 

Inventor and a Heartless 
Corporation. 

CHAPTER I. 
New Orleans, La., Nov. 27, 1911. 

Western Electric Company, 
New York, N. Y. 

Dear Sirs :—I have an idea for the use of 
electricity applied to a simple household ne¬ 
cessity, which I am sure will mean large re¬ 
turns to the holder when completed and pat¬ 
ented. I have not patented it yet, as it re¬ 
quires much time for an unknown individual 
to get patents through the office at Washing¬ 
ton. This you could easily do, with the num¬ 
ber of patents you must already hold. I 
would be glad to make known this idea to 
you, provided you are interested and will 
give me some assurance of a fair compensa¬ 
tion for the suggestion when the article itself 
is completed and ready for sale, with the 
understanding that a “square deal” will be 
given me if the idea proves worth using. 
Awaiting your reply, I am, 

Very truly yours, 
Mrs. - . 

CHAPTER II. 
Western Electric Company 

463 West Strict 
New York, Dec. 14, 1911. 

Mrs. - , 
New Orleans, La. 

Dear Madam:—Replying to your favor of 
the 27th inst., we have noted the contents of 
your letter, and if you will send us a sketch 
or description of the article you have in mind, 
we can then correspond with you more in¬ 
telligently on the subject. 

Yours truly, 
Western Electric Company, 

Supply Sales Department. 

CHAPTER III. 
New Orleans, La., Jan. 26, 1912. 

Western Electric Co., 
New York City. 

Dear Sirs:—With further reference to my 
letter of November 27th : 
What I have in mind is a trap for rats and 

mice, which will electrocute the rodents be¬ 
fore they can escape. I have not the me¬ 
chanical skill to actually complete the model, 
but will describe it as it seems to me would 
be effective, with the exception that I cannot 
estimate measurements. 
There should be two chambers, called for 

convenience the entrance and death cham¬ 
bers. The latter should be screened from the 
observation of the rats from the outside, and 
lighted by a tiny electric bulb within. It 
should be some inches higher than the en¬ 
trance chamber, which would be merely a 
small area, invitingly open. As rats like to 
climb, it would be easier to lead them into 
the death chamber, if the ascent from the 
entrance chamber was made of soft wood. 
The bait, of scraps of cheese, or other things, 

'S 
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$5.00 Per Month 
Buys This 
Visible 

Typewriter 
Here is the offer that astounded the typewriter world: 

The Famous Model No. 3 Oliver—^ne wih 
the type bars that strike downward—that makes the write-in-sight” prin¬ 
ciple mechanically practical. It is so simple children learn to operate it in 
ten minutes— so fast the experts choose it—so strong a shrewd business 
man insists upon it—The World’s Standard. 

You Can Make It Yours So Easy— 
No Cash Until You See It—£ Ä ilÄ 
make your decision—no salesmen to influence or hurry you—if you keep it 
you pay only §5.00 down—it will earn its own way thereafter. 

Stop Paying in Nine Months, £nAn$so— 
—no chattel mortgages—no collectors—no publicity—no delay. Posi¬ 
tively the best typewriter value ever given—the best selling plan ever 
devised-

If You Own a Typewriter Now— 
trade it in to us as first payment—we will be liberal with you. 

Send your name and address on coupon and we will tell you more about 
this unusual offer—more about _ 
this splendid typewriter — it 
won’t cost you anything and 
you will be under no obligation 
—we won’t send a salesman. 

Tear out the coupon now— 
you might forget. 

Typewriters Distributing 
Syndicate 

159 ME N. STATE STREET 

CHICAGO 

Typewriter« Distributing Syndicate 

159 ME N. State St., Chicago 

You may send without placing me under any obligation, 

further information of your typewriter offer. 

NAME. 

ADDRESS.. 

My old machine is a. No. 

When writing, please mention “Modern Electrics.” 
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1 MODERNA 
¡electrics: 

fl The brightest and most in¬ 
teresting Electrical Magazine 
published. 
fl From 1 12 to 144 pageseach 
month on Everything Electri¬ 
cal, Wireless News, Aeronautic 
Achievementsand New Inven¬ 
tions. 
fl Subscription price $1.50 for 
twelve big interesting numbers. 
fl Our supply of the new 
model Bl< riot Monoplane is 
limiltd, make SURE of yours. 
SEND $1.50 TO-DAY 

MODERN ELECTRICS 
231 Fulton Street, New York 

This 
Bleriot 
Monoplane 
FREE! 
WITH A YEARS SUBSCRIPTION TO 

Aeronautic 
Subscription Offer 
To please our many readers who have 

requested us to furnish the name of a 
publication devoted exclusively to avi¬ 
ation, we have gone even one step fur¬ 
ther, and through a special arrangement, 
secured a low subscription rate. 
“FLY” is probably one of the best 

publications in this country on aeronau 
tics. It is profusely illustrated, and 
contains the latest news from all over 
the world, including monthly data on 
the various records. We are happy to 
inform our aviation enthusiasts, that we 
can offer : 
¿MODERN ELECTRICS 

and FLY 
One year combination subscription, at 

$1.90. The regular price of both maga¬ 
zines would be $2.50 and therefore 
there is a saving of $0.60. 

Don’t fail to take advantage of this 
offer, if you are interested in the latest 
news in ‘he electrical field as well as in 
aeronautics. Send to-day as this offer 
is made for a short time only. 

Modern Electrics, Book Dept. 
231 Fulton Street - New York City 

When writing, please mention “Modern Electrics.” 

should be scattered about the death chamber, 
so that the scent of same will entice the rats 
and mice into the death chamber. That 
chamber should be so magnetized (if that is 
the correct word) within a certain area that 
death would be inevitable immediately the 
rodents came within that area. There would 
oe no need of any trap to prevent their es¬ 
cape, as they would be beyond escape when 
once within the circle 'described. Now, 
whether it is possible to electrify a trap suf¬ 
ficiently to kill the rodents without destroy¬ 
ing the bait, is something I am not sufficiently 
versed in electrical lore to know; in the event 
there was difficulty in that respect, bait hold¬ 
ers of aluminum could be provided. If the 
scheme for the trap as proposed herein would 
make it too expensive, doubtless it can be ar¬ 
ranged cheaply and effectively by the experts 
m your employ who are familiar with elec¬ 
tricity, its best conductors, etc. The floor of 
the death chamber should be a trap door, so 
that when the rodents were to be removed 
all that would be necessary would be to drop 
the door and let them fall right into a gar¬ 
bage can, thus saving the handling of the 
beasts, which is an extremely disagreeable 
feature of most traps at the present time. 

I he trap should be so arranged that it could 
be attached with string and knob to the elec¬ 
tric fixtures as supplied in the average home. 

I enclose a rough diagram of what I am 
trying to explain to you. Also a bit of the 
material which it seems to me it would be a 
good scheme to use for the traps. 
Kindly advise me promptly, as if you do 

not care to handle it, I will see if I cannot 
myself put it on the market. 

Very truly yours, 
Mrs. - . 

P- S.—I am unable to make a drawing 
which would be clear, so will not send one. 
The trap could be either round or square. 

CHAPTER IV. 
Western Electric Company 

463 West Street 
New York, Jan. 31, 1912. 

Mrs. - , 
New Orleans. La. 

Dear Madam :—Replying to yours of the 
26th inst, we have noted with interest the de¬ 
scription of your invention, but regret to state 
that this is an article in which we are not 
interested. 
Thanking you very much for offering it to 

us, we remain, 
Yours truly, 

Western Electric Company, 
Supply Sales Department. 
(the end.) 

WIRELESS TELEGRAPHY IN 
CENTRAL AMERICA. 

The National Electric Signal Com¬ 
pany, of Pittsburgh, Pa., is taking up 
the isatter of establishing a number of 
wireless stations along the Atlantic 
coast of Mexico and Central America 
with the purpose of obtaining constant 
communication between these coun¬ 
tries and the United States. 
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SECOR 

Permanent Alignment 
Visible Writing 
Positive Type Bar Control 
—the “Why” of Perma¬ 
nent Alignment 

Inbuilt Decimal Tabula¬ 
tor and Billing Device 

Ribbon Feeds Only When 
Type Bars Move — A 
Great Saver of Ribbons 

Removable and Reversi¬ 
ble Platen 

Type Protector on Each 
Type Bar 

Complete Keyboard Con¬ 
trol That Makes for 
Speed 

Line Finder at Printing 
Point 

Paragraphing Keys 

Back Space Key 

Automatically Reversed 
Two-Color Ribbon 

Uniform, Light Touch 

Fast Escapement 

Automatically Adjusted 
Gear Driven Carriage 

Removable Escapement 

Independent and Flexible 
Paper Feed 

The Secor Typewriter Company 
General Sales Offices, 302-304 Broadway, New York 
FACTORY AT DERBY, CONNECTICUT, U. S. A. 

When writing, please mention “Modern Electrics.” 
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It is important that all 
those interested in wire¬ 
less should join the Wire¬ 
less Association of Amer¬ 
ica, which was founded 
solely to advance wireless. 
This organization is not in 
any sense a money making 
proposition, as we are all 
interested in wireless and

the strengthening of this association will be 
helpful and beneficial to all. Bills are now 
before Congress and Senate governing wire¬ 
less and in relation to license of wireless 
operators, and this powerful organization can 
do considerable in protesting against unfair 
measures. This Association already has over 
16,000 members, and it is the largest Wireless 
Association in the world. There are no dues 
to be paid, and we would suggest that you 
write to-day for full particulars. 

Wireless Association of America 
231 FULTON STREET 

New York City 

Style A 
These two beautiful watch fobs will be ac¬ 

claimed with enthusiasm by every W. A. O. A. 
member. They’ are the very thing you have 
wanted and they are within the reach of every¬ 
one. 
We have contracted for a large quantity of 

these fobs with the foremost makers and the 
same quality fobs usually sell for 75 cents or 
$1.00 at most stores. 

Style A shows our genuine silk fob with 
GOLD ROLLED metal rim; our standard wire¬ 
less button is furnished in TRIPLE GOLD 
ELATE, guaranteed for years. This is our 
best fob. PRICE 50 CENTS. By mail extra 
4 cents. 

Style B shows our leather watch fob. This 
Is a very classy design. Only the best Morocco 
leather used. Button is TRIPLE GOLD 
PLATE. This fob will last for long years. 
PRICE 50 CENTS. By mail extra 4 cents. 
WIRELESS ASSOCIATION OF AMERICA, 231 Fulton St., New York City 

When writing, please mention “Modern Electrics.” 

ELECTRIC GAS ENGINE TESTING 
(.Continued from page 366.) 

tired by the apparatus shown. A tank, 
connected to the carburetor supply 
pipe by flexible rubber tubing, rests 
on a sensitive platform scale. The 
beam is graduated in pounds and 
tenths, and reads by estimation to hun¬ 
dredths. Readings are taken by meas¬ 
uring the time for a definite number 
of pounds to be consumed, rather than 
the number of pounds consumed in a 
definite time, the former method re¬ 
quiring less attention by the operator, 
and being facilitated by an electrically 
operated stop watch. The scales are 
wired to a battery in such a way that 
a point on the scale beam dips into a 
cup of mercury when the scale beam 
falls, thus closing a circuit which rings 
a bell, and stops an electrically op¬ 
erated stop watch. 

If, just before starting a test, the 
tank and contents weigh a little over 
54 pounds, with weights and rider set 
at just 54 pounds, the beam stays up. 
Suppose the weight decreases to 54 
pounds, the beam drops and at that 
instant, the watch is started by hand. 
The rider is then slid back to 53 
pounds and the beam rises. 
The operator closes switches in the 

bell and watch circuits and takes other 
readings, and when a pound of fuel 
has been consumed the beam drops 
again, completes the circuits, and this 
starts the bell ringing, to attract at¬ 
tention, and stops the split second 
hand of the watch. The operator then 
sets the scale beam for 52 pounds, en¬ 
ters the elapsed time on the log, snaps 
the split-second hand forward into 
step with the main hand, and goes 
about his other work until the bell 
rings again and the operation is re¬ 
peated. 

It is of interest to note that elapsed 
time from the start, and the weight of 
fuel fed, are noted on a sheet, ruled 
with special reference to the probable 
limits of fuel consumption of the mo¬ 
tor under test, and, in case the rate 
is not uniform, the irregularity is in¬ 
dicated. 
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MAGAZINES 

( 

FOR THE FICTION READER. 

FOR THE AERO ENTHUSIAST. 

FOR THE BUSINESS MAN. 
Electrics. 

Our Price 

FOR THE MACHINIST. 

published. 
Address All Communications and Remittances to 

When writing, please mention "Modern Electrics,' 

$4.50 
$2.95 

Modern 
System. 
Business 
Regular 

$3.50 
$2.70 

$4.50 
$2-95 

$3.25 
$2.60 

Modern Electrics. 
American Machinist. 
Machinery. 
Regular Price. 
Our Price. 

and Bookkeeper. 
Price. 

Modern Electrics. 
Cosmopolitan. 
Everybody’s. 
Regular Price. 
Our Price . 

Modern Electrics. 
Aircraft. 
Fly. 
Regular Price. 
Our Price . 

MODERN ELECTRICS 
231 Fulton St., New York, N. Y. 

FOR THE BOY. 
Modern Electrics. 
American Boy. 
Boy’s Magazine. 
Regular Price. . 
Our Price. .. 

FOR THE HOME. 
Modern Electrics. 
Woman’s Home Companion. 
Cosmopolitan. 
Regular Price. 
Our Price. 

FOR THE FARMER. 
Modern Electrics. 
Farmer. 
Farmer’s Home Journal. 
Regular Price. 
Our Price. 

Send today 2c. stamp for our 32 page Magazine book giving complete list and 
prices of over 2000 American periodicals, the most complete book of this kind 

. $4.50 
. $3.80 

$4.00 
$2.95 

For the benefit and convenience of our readers, we have prepared a number of 
attractive offers in combination magazine subscriptions. The offerings cover a selection 
of the leading publications in electricity, mechanics, aeronautics, photography, fiction and 
all topics which would be of general or particular interest to our readers. While our 
list is compiled to meet the general demand, any publications not listed can be quoted 
on by us, on request. 

The prices given below are for American subscribers only. Periodicals sent to 
Canada and foreign countries are subject to the additional postage charges, which may 
be quoted on application. The individual publications incorporated in one offer may be 
sent to separate addresses if so desired. 

Aside from the GREAT SAVING IN PRICES on the publications listed 
below, the advantage in sending subscriptions to us and receiving the magazines regu¬ 
larly is a point not to be overlooked. We adjust complaints and changes of address 
promptly, inasmuch as we are in direct communication with the various publishers. 
Subscriptions sent through agents or agencies often prove a source of dissatisfaction, 
the transaction being handled through a number of different concerns who do not hold 
themselves responsible directly to the subscriber. 

$4.50 
$3.95 
■■■■ 

FOR THE ELECTRICIAN. 
Modern Electrics. 
Popular Electricity. 
Electrician and Mechanic. 
Regular Price. $4.50 
Our Price. $3.40 
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To Writers: 
THE EDITOR 

The Journal of Information for 
Literary Workers 

published continuously for 18 years 
in your interest, is a monthly stim¬ 
ulus to the production and sale of 
more and better manuscripts. Be¬ 
sides articles of concrete, practical 
worth by editors or by writers suc¬ 
cessful, or about to be successful, 
each number contains in “The Lit-
terary Market,” all the news of all 
the magazines, new and old, that 
pay for manuscripts. Jack Lon¬ 
don says: “I may not tell a hun¬ 
dredth part of what I learned from 
THE EDITOR, but I may say that 
it taught me how to solve the 
stamp and landlord problems.” 
Readers of THE EDITOR are the 
successful writers of the United 
States and Canada. Send 15 cents 
for current number, or $1.00 for 
full year’s subscription. 

THE EDITOR 
Box E 

Ridgewood, New Jeraey 

INWESCO ROTARY SPARK GAP. 
The International Wireless Signal 

Co., of West New York, N. J., have 
gotten out a new rotary spark gap, cut 
of which we show herewith. The gap 
has a number of novel features, most 
important of which is the means for 

adjusting the position of the fixed elec 
trodes. Each plug is adjustable inde¬ 
pendently, as well as the two together. 
Suitable stops are provided which pre¬ 
vent the stationary plugs coming into 
contact with those on the revolving 
disc. 

ANOTHER LUTHER GRINDER. 
A new machine just put out by the 

Luther Grinder Mfg. Co., Milwaukee, 

X WIRELESS OPERATORS WANTED! 
[j Uj TO JOIN 

ZAS WIRELESS DIVISION NO. 37 ¿A\ 
OF THE 

Commercial Telegraphers’ Union of America 
The C. T. U. A. was organized in 1902. Its jurisdiction includes all branches of 

telegraphy except the railroad. It is affiliated with the American Federation of Labor 
and the trades and Labor Congress of Canada. It is the strongest union of commercial 
telegraphers ever organized. Each member receives monthly, without cost 

THE COMMERCIAL TELEGRAPHERS’ JOURNAL 
Established in 1903 and issued the 15th of each month. Owned and published by the union. 

FEES AND DUES 
Dues ar« $S.00 per year or $1.00 aemi-annually in advance 

_ RATES ON NEW MEMBERS 
ADMITTED 
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Jannary S0.00 July 80.00 
February 5.34 August 5.34 
March_ 4.67 September 4.67 
April_ 4.00 October 4.00 
May_ 3.34 November 3.34 
June 2.67 December 2.67 

Ameri"^ f"*’’" !nform*tion can b^ had by »ddrewin« Th. Commercial Tel.„.ph«. 

Rooms 922-930 Monon Building, 440 South Dearborn Street, CHICAGO, ILLINOIS. 

When writing, please mention “Modem Electrics.” 
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STAR 
. c 

ÉÜÜ 

You Can’t Go Wrong When 
You Buy A STAR. There 
Are Five Reasons Why. 
1. STAR Blades are forged from the 

finest Sheffield steel. They ire hand 
made and individually made through¬ 
out. You can’t get a better blade. 
They take a marvelously keen edge— 
and keep it. Many STAR blades have 
been used constantly for over twenty 
years. 

2. STAR Blade Clip is self-adjusting. 
It insures always perfect alignment of 
the blade. No other safety razor has 
this necessary device. 

3. STAR Lather Cup affords ample 
room for the accumulation of lather 
while shaving. If you have ever used 
the ordinary safety razor you know the 
convenience this means. 

4. STAR Frame Hinges make clean¬ 
ing easy and quick. Fingers are not 
plastered with lather. Razor is always 
clean. Simply turn back the frame and 
run water through it. Then snap into 
place again. 

5. STAR Guarantee means that if you 
are not satisfied with a STAR you 
purchase, you can send it direct to us 
and have it replaced or your money 
refunded, as you wish. You take no 
risk when you buy. The STAR must 
make good. 

If your dealer doesn’t sell the STAR, write us 
PRICE, AS 7? 
ILLUSTRATED $0.1 O 
Other Styles from $1.50 to $20. 

KAMPFE BROTHERS 
8-12 Reade St. 
New York City * 

When writing, please mention “Modem Electrics.” 
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DO 
YOU 
PLAY 
BALL? 

DO YOU GO 
TO THE 
GAMES ? 

COBB 
Yes ! Do you 

read the 

BASEBALL 
MAGAZINE 
No? Why Not? 
You are not a dyed-in-the-wool fan 

if you don’t. It’s the only magazine 
devoted to the GREAT AMERICAN 
GAME. 

Founded four years ago and pub¬ 
lished every month the year round— 
each issue has been better than the pre¬ 
vious one. 

Get it. Read what the League Presi¬ 
dents, Team Owners and Star Players 
have to say. 
Think of what you have missed in 

the last four years, and then cut out 
the coupon and send with 25c (coin or 
stamps) for a sample copy and a hand¬ 
some photogravure art poster (size 20 
X 12) of any one of the following play¬ 
ers, Cobb, Chance, Home Run Baker, 
$25,000 Marty O’Toole, Wagner, Ma¬ 
thewson, Evers, Jennings; or a copy of 
Who’s Who in Baseball, a 64-page book. 

BASEBALL MAGAZINE, 
65 Fifth Ave., New York. 

Gentlemen: 
Enclosed find 25c (in 2c stamps or 

coin) for which please send me prepaid 
a sample copy and art poster of 
. ..    ; or Who’s 
Who in Baseball. 

Name. City. 

Street. State. 

When writing, please mention “Modern Electrics.” 

Wis., fills a long felt demand for an 
efficient sharpening machine that can 
be packed into small space. This new 
Dimo-Grit Grinder No. 35 incorporates 
these points in a unique and interest 
ing way. 

All the mechanism of the machine 
is contained within the wheel itself. 
The wheel is hollowed out to contain 
a series of four driving gears and pin¬ 
ions. These produce a speed of twenty 
revolutions of the grinding Wheel to 
every turn of the handle, which is 

higher than most of the other sharpen¬ 
ing machines on the market to-day. 
All bearings are constructed in one 
piece and everything is enclosed and 
dust proof. The machine is finished in 
red and black enamel. The wheel is of 
Dimo-Grit, the new “diamond” sharp¬ 
ening substance. 
The space required for carrying this 

grinder is scarcely greater than the 
wheel itself. The wheel is 5% inches 
in diameter, and the entire machine 
packs in a box 5^4 inches long. All the 
different parts, including the handle, 
clamp, tool rest, etc., can be easily and 
quickly taken apart for packing. Its 
particular use is to be found with car¬ 
penters, for their tool chest; for miners, 
surveyors, prospectors, woodsmen and 
sportsmen ; in fact, all who have tools 
to be kept sharp, but who cannot have 
them in a permanent workshop. 
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Address 

¡A OF MECHA 
Indexed Articles 

Edited by 

PAUL N. HASLUCK 

Assisted by 

100 Practical Experts 
If You Want to Make Anything 

Consult These Volumes 

CASSELLS CYCL0PÆD1 
6.500lLLUSTRATI0NS 30.000 

„ VERY Mechanic, Engineer. Scientist. Farmer. Handyman and Man with a Hobby should own a set o« «bgj a™' Ä“Äd 

™, FamousSŒÏÏbrary Sent You tor Examination ou ReçelH •< WM 1 HIS I di and let us send you this ,complete live volume work at once on approval. II you don keep the books, the 

tofls returnable AT OUR EXPENSE. I”d « printed and handsomely bound ̂ «^th^dES 

For the Practical Mechanic u-dSpo-«: 
motor connections; boiler cove ring componn tool for cutting round holes in sheet metal ! tube i^'1“" 
bench; tming emery wheels .reffulaunj P { ^ ldi and cutting metals; rustless coating for iron patterns ; s
»SÄ electro Ignition .0 gas engine; gnudmg and pohstong^ 

metals forahigh finish! calculating ung: tu ' h indicate the exceptional range and comprehensiveness ol the^^^ „. , . .. 
Some General Subject-Headings ™k include; Acetylen“- Aclds-Alabaster-^oys-B^ ZJl tUlttOM. 
avilie UCUU OII sa" J g—Cements—Chemicals and Chemistry - Cleaning and Rénovât,ng - Coach- N. y. £ 
—Boat Building—Bookb ndmg—Buiklinr-u me l lcl Enlbossine_Enamdmg—Engineering 
building—Concrete—Cycles—DrawinglnMruments_ tyei^g^^^ F¡|terin¿_ Fireproofing- Floors - Furnaces- Gentlemen:- 1 enclose 
—Engraving—Entomology—EtchingI P _ and Firearms—Heating-Apparatus—Illuminating—Inlaying herewith Si.00 lor which 
Gas—Gauges -GUdmg- Glass -Grande Cu» ¿-EXr Working kindly send me carriage pre-
—Ivory-Jewelers Metals and Metallurgy-Modelling - Motors—Moulding paid, lor free examination, one 
eating—Machinery Marble—Metal wor g— _ _ plaster_plunlbing—Pottery—Poultry complete set ot Cassell s Cyclopaedia 
Machines — Paints— Paper— Paving Photography'_W.e„atio„ _ Roofing- Ropes-Sand- ot Mechanics. In five volumes. It is 
Appliances - Presses - Printing Pumps Kernimg _ ̂ge -sdder-Stalrcasing-Stone - understood that I may examine the work 
Sanitation — ~ :Ícr'^’^TemfZda-%W-Timber—Tools - Uphuistery - Val ves fiv<; a d n j do not wish to keep t 
—Stoves—Tanning—Taxidermy—Terracotta 11 g- to notlly you and hold subject to your 
-Veneering-Water-Wireworklng-Woodworkmg.^ 8ve volan,o work . for w. a<o,der if I keep it, 1 agree to pay you Si. 00 within 
Examine This Great Set Ot kn’^?hatsouwiUbople«fdwithit. binding. paper «nd/-fiye days and the balance of S16.00 in instalments ol »2.00 
Books at OUR Expense 
L“ we want you to «»in^t ̂ “l lh' “° 11“ ‘ d'dd' ”O' ’° k”Ppreaaad with its practical v^lue The price^or^trna^^ Pppo8ju w¡th $1 oOand you 

c^ÏÏ’e paid. Examine it five days. If at the endlofthat NAME. . will receive the set. carnaR pa subject to our order, and we airree 
tim« you do not want l^nouiy “ If \eep the books . pay ua ” 

MÄiS5SSÄi|*-»th ”t5
MODERN PUBLISHING CO. 

231 Fulton Street, New York X 

CASSI 

HEtll MKHa Hech-MECH 

Nasi Hash mas 

a» 

For the Practical 

Shop Mechanic 

For Every M-n 

with a Hobby 

Mu 
MASI 

For the Boy Who 
Likes to Make Things 

For the Handy Man 

About the House 

For the Searcher 
After Scientific Knowledge 

For the Mechanical and 

Electrical Engineer 

CASbt 

When writing, please mention “Modern Electrics. 
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The “Electro” Commercial Oscillation Transformer 

No. P6O9 

This apparatus is especially recommended 
for close tuning and is invaluable for 
Wireless Telephony work, where it posi-

— .. ■— lively stands unequalled. 
Ilie construction and general execution of the apparatus is of the highest order and stands distinctly by itself 
nie wood is cherry throughout, mahogany finish, hand rubbed polish, % inch thick. 
The Oscillation Transformer is shipped flat and takes up but little space when shipping 
Hie full size of the instrument Is 16" x 14" x 12": wilght 8% lbs. All metal parts are brass nickel plated, 

except the Aluminum Wire. 
There are six generous nickel binding posts. The Aluminum wire spirals are fastened by a unique process, 

never attempted before. The wliole instrument will make a valuable addition to any wireless station. 
We positively guarantee the working efficiency and wave length of this instrument, and will cheerfully refund the 

purchase price if net entirely satisfactory and equal to our description. 

This instrument fills a long felt want among ama¬ 
teurs and has been designed to be used with power 
up to % K. W. 
N<w that the Wireless situa tien Is clear and 

we know that the amateur may use a wave length up 
to 200 meters, we thought we could do no greater 
favir to the American amateur than build an appa¬ 
ratus which would confine the wave length to 200 
meters, and at the same time obtain high efficiency. 
Tills « have accomplished In our Oscillation Trans 
former Introduced herewith, and It presents a radical 
departure from other similar Oscillation Trans-
f.raiers In connection with a four wire aerial 
.t.l length of fifty feet with any transformer up to 
... . " • * •«W01 °» not “OTO than 290 meters will be sent out. 

The adjustment of this apparatus Is the most com-
pkle that could be thought of. mere are two spiral» 
ot s lid No. 6 Aluminum Wire, each spiral having 
eight turns. me two spirals can be separated by 
moving the spiral on the right back and forward the 
maslnnim separation being 10 inches. 
We use no helix clips ot any kind, but the adjustment 

is made by means of a slider mounted 
directly on the back of each spiral. By 
means of these sliders, adjustments which 
vary the inductance to a half turn, are 
readily accomplished. Titis feature cannot 
but recommend itself and has never been 
attempted before in any» other similar in-
strument. By means of the handle 4. the 
movable spiral can be adjusted back and 
forth, which assures practically any ad¬ 
justment that may be wanted. 

Ml. 9610 ELECTOO COMMERCIAL OSCILLATION TRANSFORMER is distribui $10.00 
CAN ONLY GO BY EXPRESS OR 

FREIGHT. 

I 

Size over all 4%" x 3" x 5". Weight 1 lb. 

THE ELECTRO COMMERCIAL DETECTOR STAND 
nils Instrument lately perfected by us stands In a 

class all by itself. It is the highest grade Detector 
Stand ever Introduced in the United States. It will 
appeal to all who wish a high grade instrument at a 
reasonable price. 

Specification: Heavy marble base %" thick, size 
x 3". Hard Rubber Pillar, on which is sup¬ 

ported a nickel plated casting, which holds the ball¬ 
swivel 2. As will be noted, the handle, 1, may be moved 
sideways in any direction on account of the swivel-ball 
arrangement: a feature not found in any other detector. 
This is quite an important feature, as it is often neces¬ 
sary with certain substances to “feel” over the surface 
in order to find the most sensitive spot. 
The handle, 1, can also be pulled up vertically, as it 

is held back by a spring inside of the ball. Any amount 
of tension of the spring may lie had by adjusting knurl, 3. 
lliis gives to the contact point on the detector substance 
any required tension. Therefore this detect« r is capable 
of the greatest variations, not alone in its free move¬ 
ment. but it can be adjusted from the lightest contact to 
the heaviest. 
Only the best materials are used in the construction of 

this detector, all metal parts being finely nickel plated 
and highly polished. 

Hiere are two heavy nickel 
FELT COVERING ON THE 

BASE. 

binding pests and there is a 
BOTTOM OF THE MARBLE 

Nt. 9500 ELECTRO COMMERCIAL DETECTOR STAND is desciibtd. |rici $3.75 BY MAIL EXTRA 25 CENTS. 

When writing, please mention “Modern Electrics.” 
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Electro ” Name Plates 

are 

lator. 

itself. 

The “Electro” 8 Inch Fan 
IIO V. 

Phosphor Bronze Aerial Wire 

te 1 into * dor-

Addreng. 

SCRIBED 
(ENOUGH 

& S. gauge Phosphor Br< nze Wire, 
stand a rupture test of over 800 Ihs. 

In Desk 

Position 

win 
Not à 

55c. 

3c. 

10c. 

7c. 

All the grooves 

Large size lists at. 

Small size at. 

Complete set, all the seven 
plates . 

By mail extra. 

Pursuant to many requests from 
our customers we have placed on 
the market a line of name plates 
which will make a handsome ad¬ 
dition to any instrument table. 
Our plates are made in two 
stlyes, German Silver and Brass 
finish, 1-64 inch thick. The letter¬ 
ing is CHEMICALLY ETCHED 
lettering in relief. There are 
two holes to fasten the plates to 
the table or instrument box. 
The large size plates measure 
x The small enes measure 

Prices the same for either Brass 
or German Silver finish. 

“ELECTRO” BALL INSULATOR, AS DE-
EACH |ß CENTS; IN LOTS OF EIGHT 
FOH A 4 WIRE AERIAL) $ | .25 

The size of this Insu¬ 
lator over all is 3% x 2% 
inches, weight 7% ounces? 
The Insulator is made 

entirely of porcelain in 
cne piece and has a 
triple coating of brown 
glaze. The insulating 
value of this Insulator is 
of the highest order and 
greater than similar In¬ 
sulators. 

, We guarantee that you will bo pleased with this Insu-
...tor, it «s the cheapest high-grade Insulator ever placed 
upon the American market and stands in a class by 

mediately to a 
cool and com¬ 
fortable tem¬ 
perature. 
A hot, un¬ 

healthy bed¬ 
room is imme-

“Electro” Ball Antenna Insulator 
We are pleased to present to our friends herewith the 

latest addition to the "Electro” family. 
Wo have had an urgent demand for a lower price Ball 

Antenna Insulator and the cne we are presenting herewith 
solves the problem. 

I hour ti be 
comforts Me 
dunor the 
excessive 
heat? 

If your office 
is hot and 
stuffy, < ne «f 
our "Electro" 

J'S“ ‘"“T'«1. *” Wireless realizes the wonderful 
n "?“ 1 L . ?nd “treme tensile strength of Phosphor 
Bronze Aerial Wire used in connection with Wireless 
Aerials. 

Commercial and Government Wireless Stations use no 
other wire for the construction of their aerials Thev 1 
understand the Importance of using a wire giving the 
greatest amount of active surface for the reception or I 
transmission of Wireless signals. f 
We have Just tallen in an enormous stock of 200 000 ^r 

feet Phosphor Bronze Aerial Wire from one of the > 
largest factories in the business whose output we 
control. a 

As an Introductory offer we are going to dispose E. T-12 
of some of this wire during this month only at 
almost UNHEARD OF PRICES. 
SPECIFICATIONS: 7 strands No. 22 B. 

undershot and this feat-
, ure is responsible for the 

fact that the new Insulator "sheds the water like a 
duck.’’ 

DIRECT OR ALTERNATING CURRENT. 

Our fans brine to your 
Hee nr home the c «oll E 

lephyr-like breeze sought 
for duiiur the humi t 

m >aths in the 
mountains nr 
et the soa 
shore. With 
liO rot cir¬ 
cuit available 

woul I 

breeze from our "Electro" . *he cooling 
Tuey poruble"a.UuMab^ 

°" CUM 

Sâï—Sâ 
INTRODUCTORV PRICE $6.8» 

"e recommend one Insulator on each end of an aerial 
strand for receiving. For sending there should always be 
two of the Insulators in tandem; this will afford suffi¬ 
cient insulation up to 1 K. W. transformer 
NO. 10007 -- - -

less than 100 feet sold. SPECIAL 
PRICE 90. PER 100 FEET. THIS _ , 
MONTH ONLY. 4c ¿tamp for 
Order at once, prompt shipment W ♦ pl^agg gend mg 

guaranteed during the month of j C 196 Paat Electrical Cy-
July. The regular price of K doped ia No. 10 at once 
this quality Phosphor Bronze J * 
Wire is l%c. per foot. * 

i "hen tklnf for th < 

Eipnimeitir" 

it 68 1. Bnadwi/.^ 

Storage Battery Plates 
tv^ew 11 ? adopted new sized plates for our 

2 Stora*e Bat,ery and have on hand 
a number of the old style plates formerly used. These 
plates are absolutely new and ready for use and we will 
dispose of them while they last at 50 per cent, below cost. 

o JT gYOU EVER WANTED TO MAKE YOUR OWN 
STORAGE BATTERY. NOW IS THE TIME. TAKE 

(>F ̂ 13 EXCEPTIONAL OPPORTUNITY 
BEFORE THESE PLATES ARE ALL GONE. 

Type R. E positive or negative plate, size 4%x5Uf on 
inch, each .   ZU 

Type H. O. positive or negative plate, size 2% x 4U to 
inch, each. '* , |j 

ALL PLATES ARE 3-16 INCH THICK. 

When writing, please ment.on “Modern Electrics.” 
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®nin in make 

ïflirrlrBB 3inBtrumrntB' 
.. • bg ... 

20 UlirrirBB Experts 

PRICE 25 CENTS 

Voblirtrb bo 

Âoòrm Çubliahing (Co 
231 Julton >!rwt 

THE GREATEST WIRELESS 
BOOK VALUES EVER OFFERED 

HOW TO MAKE WIRELESS INSTRUMENTS, by 
Twenty Wireless Experts, 96 Pages, 75 Illustrations. 
Third Edition. 

This 1 ook is chock full of information snd showshow 
to make different instruments and -wireless ap lianres 
and information not usuall v foui d in other I ooks. You 
will be surprised how carefully this book is gotten up 
and how easy it is to make jour own instruments. Price 
by mail, 25c. 

$1.00 
for the Four 

Best Books 

of their kind 

published. 

Œnnatrurtünt nf Snùurlinn 

(Coils anú ãranBfnrmrrs 
H. WINFIELD SECOR 

PRICE 25 CENTS 
- =:-

teg 

^uùrrn ÇubltBhing Œompanq 
231 Julian Jtrrrt 

Nrm Çork 

CONSTRUCTION OF INDUC¬ 
TION COILS AND TRANSFORM¬ 
ERS, by H. Winfield Secor, 96 
tages, 72 illustrations, second 
edition. If you want to build your 
own induction coil or transf< rmer 
we unhesitantly say that this book 
willgive you more information on 
the subject than any other one 
irrespective of price. Important 
tables for spaik coils from 1 inch 
to 20 inch and for transformers 
from % K. w. to3K. W., both closed core 
and open core are given. A multitude of 
information is found in this book which 
cannot be found in others. 

Price by mail, 25 Cents 

teur. 

Wirrlrss “®nnk-Upa 

$1.00 
for the Four 
Best Wire¬ 
less Books 
for the Wire-

WIRELESS HOOK UPS, 100 Tages, 
171 Illus rations, with a chapter by 
H. Gernsback. This book fills a dis¬ 
tinct want and is the most valuable 
a Ijunct to a wireless station. 171 
different hook-ups receiving and 
transmitting, and giving incidentally 
a lot of information about other things 
in the wireless sbtion and about con¬ 
nections. Once you have this book 
you wonder how you could be without 
it before. Price by trail, 25 Cents. 

THE WIRELESS TELEPHONE, by H. Gernsback, second 
edition, 86 Pages, 57 Illustrations. A unique b ok giv¬ 

ing the stu lent a good insight of the wireless tele, 
phone as it is today. In the next five years wire-

■ \ less telephony will play a tremendous role in 
the progress of the World, and the wireless 

StUdent Wh° has ̂Len the subject any 
% thought at all will do well to obtain this 

book as it will give him a close in-
sight of the intricate problems as 

yet to be solved. The book is 
written non-technically and 
even the layman will have 
no trouble to thoroughly 
understand it. 

Price by mail, 25 Cents 

\Vhen writing, please mention “Modern Electrics.” 
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Catalog C-26 contains these and hundreds of other 
electrical items clearly and plainly 
described. It is pocket size, contains 

over 200 pages and is practically indispensable to any up-to-date user of elec¬ 
trical goods. A postal will bring it to you. Sit down NOW and write for it. 
It will pay you well. 

Manhattan Electrical Supply Co. 
NEW YORK: 17 Park Place CHICAGO: 114 S. 5th Ave. ST. LOUIS: 1106 Pine St. 

When writing, please mention “Modern Electrics.” 
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20 lüirHrfl 

PRICE 25 CENTS 

Bom to 

IBirrlraa 31» -

JlubltBhrù bn 

fBoòrrn ÇubltBhing 

When writing, please mention “Modern Electrics.” 


