
"THE ELECTRICAL MAGAZINE FOR EVERYBODY" 

Copyright, 1913, by Modern Publiskink, Co., 231 Fulton St., New York City. 



IL 

MODERN ELECTRICS 

INSULATORS from 1,000 to 1,000,000 VOLTS 
DE 

62 B 

62 A 

INSULATION 

Standard of the World 
Adopted by U. S. NAVY 

65 

and all Commercial Wireless Companies 

.WarelDieeeZeZ7eZ. -4727 ZCZY.7.7^."7' 

0 Safety 14 Safety 

7 Safety 

›:P 

1,11,GINO 

No. 301 

No. 
301 A 

le Safety 

No. 178 A No. 221 

44 

No. 114 No. 114 A No. 112 No. U1 No. 225 

IPzu 
54 A 

223 24 Comb 

Electrose Manufacturing Company 
60-72 Washington Street 

'66-76 Front Streeet Brooklyn, N. Y., U. S. A. 
When writing, please mentiol "Modern Eleetries." 



"THE ELECTRICAL MAGAZINE FOR EVERYBODY"  

Edited by H. Gernsback 

Volume V NOVEMBER, 1912 No. 8 

CONTENTS 
ELECTRICITY AND MAGNETISM Page 

The Practical Electrician  793 
Electric Hygrometer  802 
Powerful Laboratory Electro-Magnet  803 
The Kleptograph or Electrical Thief Catcher  804 
X-Ray Tube for Heavy Current Work  804 
This Month's Cover  806 
Simple Experiments in Alternating Currents  808 
Automatic Telephone System  811 
With the Inventor  817 
Correspondence   833 
Non-Inductive Potentiometer  842 
A Combination Transformer Section Winder 
and Holder   843 

A Simple Microphone Amplifier  843 
Copper Plating Bath  844 
Advice on Patents  854 
New General Electric Laboratory  856 
The Oracle  860 
Dictating Letters by 'Phone  886 

WIRELLSS TELEGRAPHY 
The Average Ship's Wireless  797 
The Helsby Wireless Detector  798 
Sayville Wireless Station Open  798 
Knapsack Wireless Kits  807 
Equipment for New Wireless Stations  816 
With the Inventor  817 
Long Distance Communication from Ships  827 
Marconi Station at San Francisco  828 
Station in Honolulu for Marconi Company  828 
The Wireless Law  829 
Canadian Restrictions for Amateur Stations  832 
Correspondence  833 
Prof. R. H. Bell Suggests New Wireless Sys-
tem  834 

Woman Wireless Operator Loses Her Job  835 
Wireless Telegraph Contest  836 
A Galena Detector   842 
Non-Inductive Potentiometer  842 

  845 
  845 

846 
  847 
  847 

848 
  848 

sion  
The Oracle  

Page 

Combination Transformer Section Winder and 
Holder  843 

Simple Microphone Amplifier  843 
The Simplest Slider  844 
Easily Constructed Aerial Switch 
Rotary Spark Gap Hints 
Taps for Loose Coupler Winding 
Buzzer Test Key 
Aerial Insulator 
Simple Method of Ascertaining Aerial Height. 
Galena Detector 
A Cheap but Efficient Portable Wireless Re-

ceiving Outfit  849 
lic-w to Build a Simple Variable Condenser  851 
Dozier Test and Spark Coil Worked by Same 
Key  852 

Advice on Patents  854 
Marconi Demonstrates High Speed Transmis-

856 
860 

Pacific Wireless Service  890 
New French Sparkless Wireless System  890 
Private Station at Kane, Pa  890 

MISCELLANEOUS SUBJECTS 
The Scientific Adventures of Mr. Fosdick 799 
New York's Sky Line from Uptown  803 
The Kleptograph or Electrical Thief Catcher  804 
X-Ray Tube for Heavy Current Work  804 
This Month's Cover  805 
Along the Great White Way  807 
With the Inventor  817 
Simple Experiments in Chemistry  825 
Fips Is Sick  828 
The Chained Monarch—Poem  828 
Flying Sparks  841 
Advice on Patents  854 
Dictating Letters by 'Phone  886 
Steel Wheel Glass Cutter  888 

EXPIRATION We enclose a renewal blank with the last copy sent out on 
each subscription. To avoid missing valuable copies, re-
newals should be made at once. 

CHANGE OF ADDRESS When you change your address notify us 
promptly, giving old as well as new ad-

dress. Also notify your former postmaster, as it often happens that our mailing 
list is made up when your notification arrives. In such eases the copy will go 
to your old address, but the postmaster will forward copy to your new address. 

Magazine issued monthly". Yearly subscription in U. S., 21.50. Manhattan and 
C,anatitt, tol.S5. Foreign, $1:.00 in Gold. SINGLE COPY, 15 cents. 

NO COPIES SENT AFTER EXPIRATION OF SUBSCRIPTION. 

Published by Modern Publishing Co., 231 Fulton Street, New York, U. S, A. 
H. Gernsback. President and Secretary. O. J. Ridenour, Vice-President and Treasurer 

Trade Mark Registered June 21st, 1910. 
Entered at the New York Post Office as Second Clams Matter. 

Th. contents of this Magizine are copyrighted and must not he reprinted without permission. 



786 MODERN ELECTRICS 

Classified Advertisements 
Advertisements in this department 6 cents a word, 

no display of any kind. Payable in advance, by 
currency, check, money order or stamps. Count 7 
words per line. 

5% discount for 8 insertions 
10% discount for O insertions 
15% discount for 9 insertions 
20% discount for 12 insertions 

within one year. 
With 73,000 subscribers, we have over 365,000 

readers of MODERN ELECTRICS, which makes it 
one of the cheapest high grade classified mediums in 
the United States. 
Advertisements for the December issue 

must be in our hands November 1st. 

AERONAUTICS 

"IDEAL" PLANS AND DRAWINGS ARE AC-
curate, and are accompanied by clear, concise build-
ing instructions: Prices for plans postpaid: 
Curtis Convertible Hydroaeroplane  35c 
Wriffht 8-foot Biplane  25c 
Bleriot 8-foot Monoplane  15c 
"Cecil Peoli" Champion Racer  25e 
Ideal 8 foot Racer 15e 
FIVE CENTS brings our new, complete, illustrated, 

40 pp. catalog., including Rules for Model Contests. 
Ideal Aero Supply Co., 86-88 West Broadway, New 
York, N. Y. * 

THREE FOOT RACER, MILE FLIGHTS 
guaranteed. Assembled, $1.95. K. D. outfit, $1.00. 
Pacific Aeroplane Company, 839 36th St., Oakland, 
Cal. 

AGENTS WANTED 

IF YOU WANT TO BE A SUCCESSFUL 
agent, read "The Agent (His Paper)." Two speci-
men copies and a wealthy scheme for a dime. Send 
to-day and learn the art of success in the agency 
field to-morrow. The Agent (His Paper), Box E., 
Cassandra, Pa. (1) 

MODERN ELECTRICS OFFERS UNUSUAL 
inducements to those who have the time to obtain 
subscriptions to "Modern Electrics." Write for full 
particulars to Modern Electrics, 281 Fulton St., New 
York City. 

AGENTS WANTED SELL RICH LOOKING IM-
ported 86x68 rugs, $1 each; R. H. 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. C. Condon, Impor-
ter, Stonington, Me. (1)* 

AGENTS' NAMES 

AGENTS' NAMES — IF YOU WANT FRESH 
names and addresses of Agents in all parts of the 
U. S., you can get them here. Worth $2 per 1,000; 
however, we will send them to you for only $1 per 
1,000; 8,000 for $2.75. A brand-new lot of 6,250 
outright and postpaid for $5.. Address S. M. Bowles, 
Woodford, Vt. 

AUTOMOBILES 

AUTOMOBILES A. C. C. A. PRICES TALK I 
Every make, every model. Hundreds runabouts, 
racy roadsters, five-seven passenger touring cars. $50 
un. Guaranteed five years. Shipped Freight Prepaid. 
Write to-day for the largest illustrated catalog pub-
lishedl The Automobile and Cycle Company of 
America, Dept. 10, 1769-1727 Broadway, New York 
City. (tf)* 

AUTOMOBILES—SAVE DEALER'S PROFITS, 
buy direct from the owners. I have all makes runa-
bouts from $60 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, 
218417 West 116th St., New York City. (tf)* 

When writing, 

logues. Klein, 1193 Broadway, N. Y. 

ADVICE AND CONSULTATION 

CONSULTING ENGINEER — ELECTRICAL, 
aerial, mechanical. J. P. Schroeter, 1321 East 66th 
St., Chicago, Ill. (8)* 

FULL DIRECTIONS WITH DRAWINGS FOR 
making any electrical or wireless instrument, 20c. 
Any question answered, 10e. E. M. F. Supply Co., 
100 Board of Trade Bldg., Pueblo, Colo. 

BUSINESS OPPORTUNITIES 

LET US TELL YOU WHY YOU SHOULD IN-
corporate your business under the Liberal Laws of 
Arizona. Write for FREE Book of Information. 
Southwestern Securities & Investment Company, Box 
U488 Phoenix, Ariz. (1)* 

INSTRUMENTS FREE. YOUR SPARE TIME 
this winter will secure you an excellent position. 
Learn drafting at small cost. Write for catalogue. 
Maxton Institute, 158 Lawrence St., Brooklyn, N. Y. 

MAKE MORE MONEY. GET MY POINTERS. 
Force, 143 West 140th St., New York. 

MAIL ORDER MEN—AGENTS—SALESMEN— 
The "Balritt Selling System" will positively triple 
your sales. Complete plan prepaid 60c. Balritt Im-
porting Co., 158 Lawrence St., Brooklyn, N. Y. 

WANTED 

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 Electric', 131 Fulton St., New 
York. 

WILL BUY VALUABLE WIRELESS HINTS. 
Send stamp for particulars. George Townsend, Rich-
field Springs, N. Y. 

WANTED—COPY OF FLEMING'S "ELECTRIC 
Veave Telegraphy." State price. Secor, care Modern 
Electrics. 

BOOKS, BLUEPRINTS AND FORMULAS 

BOUND VOLUME NO. 8 OF "MODERN ELEC-
trics" is now ready, which contains 740 pages, over 
1,000 illustrations and writings of 800 authors, 650 
articles of unusual interest, with 1,178 questions and 
answers. Bound in handsome black cloth, gold 
stamped. $1.25.; $.80 extra by mail. Modern Elec-
tries, Book Dept., 231 Fulton St., New York City. 

DOGS 

PUPPIES, $3 UP. COLLIE KENNELS, RAIN. 
bow, N. Y. 

ENTERTAINMENT 

106 MAGIC TRICKS 25c, WITH 3 CATA. 
(10) 

ELECTRICAL APPARATUS 

AMMETERS, 1000 WATCH SIZE, NICKEL-
plated, guaranteed, battery testers, in chamois leather 
cases. Read 0-30 amperes, 25e postpaid. Stamps 
taken. E. W. Electrical Co., 8525 Broadway, New 
York. (3) 

OUR 80-PAGE BOOK, "THE WIRELESS TET—E-
phone," will be found invaluable to those interested in 
this science. This book contains 57 illustrations end Is 
considered a masterpiece. Send 8.25 in stamps, coin 
or M. O. to Modern Electrics, Book Dept., inti Ful-
ton St., New York City. 

IT IS IMPORTANT THAT ALL INTERESTED 
in wireless should join the Wireless Association of 
America, which is helpful to those interested te an-
way in the wireless industry. For full partielars, 
address, Wireless Association of America, 181 Ffiton 
St., New York. 

please mention "Modern Electrics." 
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FOR SALE 

LOOK—WIRELESS SUPPLIES, ELECTRICAL 
apparatus, storage batteries and Spark coils. Address 
to G. W. Ehrhardt & Co., 224 West 24th St., Chi-
cago, Ill. (3) 

COMPLETE RECEIVING AND SENDING WIRE-
less outfit. Brand new. Owing to accident to adver-
tiser, must sacrifice at once. Will sell parts of same 
or complete set. Write at once. Best offer gets it. 
Box 128, B. R. S., Modern Electrics. 

I. C. S. AND A. S. C. SETS ON ALL SUBJECTS. 
If you want the best technical books at the lowest 
prices get my lists. Special lists on advertising, short. 
story writing, electricity, etc. Let me know your 
specialty. George F. Williams, Box 408, New Or-
leans, La. 

LETTER DUBLIOGRAPH WITH MOTOR, ALSO 
Bellknap addressograph, cheap or trade. Blatter, 932 
West 19th St., Chicago, Ill. 

"LOVE CONFESSIONS OF A TRAVELMAN 
Man." Illustrated. Containing_ over 100 pages. 25c. 
A. Sandkohl, 1033 So. Oakley Blvd., Chicago, Ill. 

NICKEL PLATED SILICON DETECTOR—This 
month $0.50. .005 Microfarad variable condenser, this 
month—$0.80. Both guaranteed. Greenhill Wireless 
Co., Lock Box 82, Jonesville, Mich. 

WIRELESS NAVY TYPE RECEIVING TRANS: 
former, variable condensers, detector, on mahogany 
cabinet. Wireless, 28 Bellevue St., Dorchester, Mass. 

WIRELESS RECEIVING SETS FOR SALE-1 
switch tuning set, $8; 1 doughnut set, $7; 1 loose 
coupled set, $5; 1 D. S. tuner with var., $6; 134-in. 
coil, $4. Frank Reb, 1635 Gratiot Ave., Detroit, Mich. 

"WIRELESS HOOK-UPS," CONTAINING 913 
pages and 1130 hook-ups, is full of diagrams fully il-
lustrating every possible wireless connection. This 
book will enable wireioss men to get excellent results. 
Sent postpaid for $.25. Modern Electric», Book Dept., 
231 Fulton St., New York City. 

HELP WANTED 

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. (10)* 

WE TRAIN DETECTIVES—YOU CAN BE ONE; 
many openings; earn $100 to $300 monthly: this fas-
cinating profession taught practically and scientifically 
by mail; low cost. American School of Criminology, 
Dept. N, Detroit, Mich. 

YOU CAN BE AN EXPERT HYPNOTIST— 
With my wonderful "Hypnotic Ball"—$500 worth of 
fun and mystery for only $1.00. "American money 
accepted"—with this marvelous instrument you can 
perform astounding feats—give parlor entertainments, 
and mystify your friends beyond expression. Address 
Clarence Edgar, 34 Wall St., Brockville, Ontario, 
Canada. 

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 chance here for you, sure and generous pay, life-
time employment. Easy to get. Just ask for booklet 
A947. No obligation. Earl Hopkins, Washington, 
D. C. 

I WANT A REPRESENTATIVE IN EVERY 
town in the United States. No outfits to buy—the 
work is profitable and high class. Business already 
established in every territory. Simply needs a man-
ager. If you want a real opportunity, address C. W. 
Ross, Room 4, 45 East 42d St., New York City. (tf) 

ESTABLISH YOURSELF IN BUSINESS 
What's the use of working for someone else at a 
small salary when you can become independent and 
in a business that requires practically no capital. 
Ambition. perseverance and a little instruction is all 
you need. Magazine Subscription work—that's it. 
Address Circulation, 45 East 42d St., New York (tf) 

HELP WANTED 
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WANTED—BRIGHT BOYS FROM ALL OVER 
the country to put in a few hours of pleasant and 
instructive profitable work after school. $4.00 to 
$6.00 weekly easily earned. Write at once. Corubia 
Electric Mfg. Co., 71 Third Ave., New York. (2)* 

INSTRUCTION 

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

"HOW TO 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. 

DO YOU NEED HELP? QUESTIONS ON 
chemistry and electricity answered. Experimenters' 
chemicals; formulas; chemical advice. Wirthman 
Chemical Co., 1535 Grand, Kansas City, Mo. 

MACHINERY AND TOOLS 

FOOT AND ELECTRICAL AND POWER EN. 
gifle 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. 

WE MAKE MODELS OF INVENTIONS, ALSO 
tools, dies, stamping and special machinery. Send 
us drawing and description or model for estimate. 
Send for free catalogue of model supplies. The 
Pierce Model Works, 3405 Pierce Ave., Chicago. Ill. 

"CONSTRUCTION OF INDUCTION COILS 
and Transformers" is a valuable book, containing 
100 pages and 72 illustrations, b7 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. 

MOTORCYCLES 

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)* 

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 15e. The Motorcyclist, a dollar magazine, 
trial quarter year, 25c. Motorcycle Equipment Co., 
Hammondsport, N. Y. 

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 
95t before purchasing. M. E. King, Automobile 
Broker, 918.217 W. 125th St., New York City. (tf)* 

PATENT ATTORNEYS 

PATENTS BRING FORTUNES. OUR FREE 
Book tells how. Send sketch for Free opinion as to 
patentability. Best references from inventors of 
many years' experience. Wm. N. Moore & Co., 507 
Loan & Trust Bldg., Washington, D. C. 

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

When writing, please mention "Modern Electrics." 
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PHOTOGRAPHY, CAMERAS & SUPPLIES 

KODAKS, CAMERAS, LENSES—EVERYTHING 
photographic. New and second-hand. Get latest bar-
gain list; save money. Willoughby, 810 Broadway 
New York (5)* 

PRINTING & ADVERTISING SPECIALTIES 

8,000 ADVERTISING STICKERS, $1.00. EVERY-
thing low. Catalogue mailed. Walter's Printery, 35 
Myrtle Ave., Brooklyn, N. Y. (3) 

PICTURES AND POST CARDS 

150 BEAUTIFUL POST CARDS FREE. SEND 
10c silver to-day for postage, etc., on our special 
samples and big bargain offer. Frederick S. Selleck 
Co., Stamford, Conn. (1)* 

JOIN EVERYBODY'S POST CARD EXCHANGE. 
Membership, 10c. 5128 Wabash Ave., Chicago, Ill. 

REAL ESTATE 

FARMS BOUGHT, SOLD, EXCHANGED. NO 
matter where located. Charles Phildius, 888 Pleasant 
Ave., New York. (tf) 

RUBBER STAMPS 

LOOK—WILL MAIL TO ANY ADDRESS A 
combination rubber stamp, pen and pencil holder with 
your name on rubber stamp for 40 cents. Thomas 
Supply Company, Desk 5, Pittsfield, Mass. 

STAMPS, COINS, ETC. 

BIG STAMP ALBUM, 546 SPACES, 160 ILLUS. 
trations, heavy covers, price 10c. Price list and month-
ly paper free. 108 all different stamps, Paraguay, 
Turkey, Victoria, etc., only 10c. Approval sheets, 50 
per cent. commission. Scott Stamp 8: Coin Co., 129 
Madison Ave., New York. 

200 EACH, MIXED FOREIGN STAMPS, 
hinges, 5 rare stamps, all for 10c. From Sweden, 
Hungary, Norway, Sc per set. Essex Co., 4730 
Chickering Ave., Cincinnati, Ohio. 

$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)* 

STAMPS, 100 ALL DIFFERENT, FREE. POST. 
age, 8c. Mention paper. Quaker Stamp Co., Toledo, 
Ohio. (3) 

5 FRENCH COLONIAL STAMPS FOR 2c 
5 different foreign post cards, entires, 5c. 1,000 dif-
ferent foreign stamps, fine selection, $1.75. 1 large 
cent, 2-cent piece, 8-cent piece, half-dime, all 4 
U. S. coins, 85c. 10 different foreign coins, 15e. 
Arrow heads, 10c, 8 for 25c. 6 different sea shells, 
25e. Curiosities of every description for sale. Stamps 
on approval, 50 per cent. Sample copy Stamp and 
Collector free. A. H. Kraus, 892 Kraus Bldg., Mil-
waukee, Wis. (1) 

OLD COINS BOUGHT AND SOLD—MY NEW 
50-page Fall Coin Selling Catalogue just out—Free to 
Collectors Only. Buying Coin Catalogue sent on re-
ceipt of 10 cents. William Hesslein, Malley Building, 
New Haven, Conn. (1)* 

$8.00 PAID FOR RARE CENT OF 1858, $25.00 
for the rare silver dollar of 1858. Keep money dated 
before 1890 and send 10 cents for new coin value 
book. A. H. Kraus, 287 Kraus Bldg., Milwaukee, 
Wis. (1) 

STAMPS, COINS, ETC. 

I BUY STAMPS AND PAY GOOD PRICES 
for any I need. Look up your old correspondence. 
You may have some worth many dollars. I also sell 
stamps and philatelic supplies. See adv. on page 857. 
H. Leonard, P. 0. Box 785, Jacksonville, Fla. 

SCHOOLS 

TELEGRAPHY — MORSE AND WIRELESS — 
Railway accounting (station agency) taught quickly. 
Railroad dispatchers' and Western Union wires and 
complete wireless station in school. Splendid oppor-
tunities. Graduates assisted. Living expenses low— 
may be earned. Largest and oldest school—established 
38 years. Investment, $25,000. Correspondence 
courses also. Catalog free. Dodge's Telegraph, Rail-
way and Wireless Institute, 6th St., Valparaiso, 
Ind. (1)(* 

THE THIRD ANNUAL OFFICIAL WIRELESS 
Blue Book of the Wireless Association of America 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. $0.15 by mail. 
The Fourth Annual Official Wireless Blue Book will 
be ready about December 1st. Modern Electrics, 
Book Dept., 231 Fulton St., New York City. 

LEARN WIRE AND WIRELESS TELEGRAPHY 
—Railroad wire and wireless station in school; also 
station agency; positions assured; catalog free. East-
ern Telegraph School, Box 326, Lebanon, Pa. (1) 

WANTED—A FEW YOUNG MEN TO PURSUE 
electrical courses in our laoratories. Excellent op-
portunity for reliable men. Address Prof. F. E. 
Austin, 11 South Park, Hanover, N. H. (1) 

HERE'S MORE PAY FOR YOU. ONE TELE. 
graph official writes: "Your graduates always show 
up well. I can use your operators any time.'' Long 
experience, elaborate equipment and modern mdthods 
tell the story. Particulars free. Colby's Telegraph 
School, Auburn, N. Y. 

TYPEWRITERS 

TYPEWRITERS: CALIGRAPHS, $8:00; 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 126th St., New York City. (tf)* 

WIRELESS 

"W IRELESS TELEGRAPHY AND How TO MAKE THE AP-
PARATUS," is the title of a new book we have just 
published. It tells in easily understood language how 
to erect small wireless telegraph installations, and how 
you can make all the necessary apparatus. It has 93 
illustrations. Sent postpaid for 55 cents. Address 
Cassell & Company, 43 E. 19th Street, New York. 
Catalogue of technical and scientific books free. 

EVERYBODY CAN HAVE A FIRST-CLASS 
wireless outfit now! They are free! These sets are 
made by one of the foremost experimenters' supply 
houses in America. Do you want one? Write now! 
Western Specialty Co., Reno, Nev. 

ATTENTION! COMPACT WIRELESS PORT-
able outfit, 5x234 inches. Made from best materials. 
Contains condenser, tuner, 1000 ohm rereiver, and 
detector, encased in Spanish cedar. Neat and durable. 
Guaranteed 16 miles. Only $8.75. Moore Wireless 
Telegraph Company, 821 36th St., Oakland, Cal. 

NEW WIRELESS LEARNERS' INSTRUMENT, 
just the instruments for students; works with one-
cell battery. Price $2.50, with instructions. Circular 
free. Wireless, 933 S St., N. W., Washington 
D. C. (1) 

g-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. 

When writing, please mention "Modern Electrics." 
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NEW BOOKS 
for the Wireless Amateur 

Electrician's Handy Book, $3.50 
By Prof. T. O'Conor Sloane. 

Dynamo Building for Amateurs, or How to Con-
struct a Fifty Watt Dynamo, $1.00 

By Arthur J. Weed. 

Wireless Telegraphy & Telephony, Simply Ex-
plained, $1.00 

By Alfred P. Morgan. 

Practical Applied Electricity, $2.00 
By David Penn Moreton. 

$1.50 Wireless Telegraphy & Telephone. 
By C. L Hoppough. 

Dynamo Electric Machines, 
By Calvin F. Swingle. 

Electrical Railroading as Applied 
Railways, 

By S. Aylmer-Small. 

Modern Electrical Construction, 
By Henry C. Horstmann & Victor H. Tousley. 

Modes wiring Diagrams and Descriptions, 
By Henry C. Horstmann & Victor H. Tousley. 

Practical Armature & Magnet Winding. 
By Henry C. Horstmann & Victor H. Tousley. 

Electrician's Operating & Testing Manual, 
By Henry C. Horstmann & Victor H. Tousley. 

Elementary Electricity Up-to-Date, 
BY Sidney Aylmer Small. 

Electricity Made Simple, 
By Clark Caryl Haskine. 

First Steps in Electricity. 
By W. Jerome Harrison. 

Easy Electrical Experiments & How to Make 
Them, 

By L. P. Dickenson. 

The Handy Vest Pocket Electrical Dictionary 
(Full Leather), 

By Wm. L. Weber. 

Storage Batteries, 
By J. T. Niblett. 

Telegraphy Self-Taught, 
By Theodore A. Edison. 

Operators Wireless Telegraph & Telephone Hand 
00. 

By Victor H. Laughter. 

Elementary Chemistry Self-Taught, 
By H. 11 Briscoe. 

Telegraphy and How to Learn It, 
By Wilson F. Frederick. 

100, Extra for any of the above books by mall. 

When ordering always give name of author. 
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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 IV 
(Continued) 

96. Swan Lamps 

a/ HE German patent records give some information on this lamp, which in 
its time was used quite a good deal, and 
represents one of the best lamps made 
in Europe at that time. 
A cotton thread before being carbonized 

is first parchmented, i. e., through the 
action of sulphuric acid it is brought al-
most to disintegration. The filament 
thus constructed is in the form of a loop 
and the filament itself is somewhat twist-
ed like a corkscrew. This incandescent 
filament in order to give it uniform den-
sity and thickness is then heated by means 
of the electric current in an atmosphere 
of some hydrocarbon gas, this process 
building up the thin spots by depositing 
carbon on them. 
The carbon filament is then connected 

with thin platinum wires and the air is 
then drawn from the bulb in the various 
stages as shown in our Fig. 153. The 
connection with the platinum wires is 
made as follows: 
The platinum wires are flattened out 

as much as possible and are then rolled 
up in the form of a tube. In these fine 

tubular openings the filament is placed 
and this contact is sufficient for ordinary 
work. However, in some cases where 
the connections are made between 
the platinum wires and the carbon, the 
filaments are dipped in some carbon com-
pound which gives still 
better contact and is 
better than a purely me-
chanical contact. 
The Cruto lamp is 

shown in our Fig. 153, 
and was used quite a 
good deal before the 
Edison Screw Base 
lamp came into general 
use. The method of 
making the filament it-
self is quite interesting. 
A fine platinum wire 

is covered with a thick 
coating of silver and is 
then drawn through dies until it has 
about 0.039 inch in diameter; then the 
silver is dissolved by means of nitric acid, 
and we now have a very fine platinum 
wire of a diameter of 0.00039 inch. The 
filaments as shown in our Fig. 153 are 

FIG. 153 
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cemented to the platinum wires by means 
of a moist cement of carbon and sugar. 

These pieces are then placed in the re-
spective glass bulbs, containing hydro-
carbon gases, and the 
filament is made red hot, 
by means of an electric 
current. After a few 
hours a heavy deposit of 
carbon is deposited on 
the filament and after 
this the air is extracted 
or is pumped from the 
bulb and the bulb itself 
is -sealed with the oxy-
hydrogen flame. Now 
the current is increased 
a great deal and this 
melts the fine platinum 
wires in the inside of 
the filament, leaving only 
the carbon filament, and 
the lamp is now ready 
for use. FIG. 154 

The Cruto lamp, as will be seen, had no 
screw base but had only platinum loop 
wires extending from the glass with 
which contact was made—a very crude 
arrangement at best. 

The Siemens & Halske Lamp 
This form of carbon lamp is used quite 

a good deal, even to-day when we have 
such excellent lamps as the tungsten and 
it is made as follows: 

Collodion is spread in a very thin fila-
ment on a very even and smooth sheet of 
glass and after it has dried, it is cut in 
extremely fine strips by a specially con-
structed machine. These fine strips are 
then carbonized, much the same as the 
Cruto filament, but these filaments have 
the advantage that they are tough and 
can stand a lot of abuse. 
The German General Electric Com-

pany presses cellulose through dies hav-
ing the diameter of the final filament and 
the ensuing thread is collected on spools 
and afterwards made into filaments. 
The air pressure in a good electric 

lamp must be less than 0.2 mm. of mer-
cury; otherwise the luminosity of the 
lamp decreases quickly as shown in the 
following table: 
Pressure ...... 0.0 0.2 0.8 0.4 0.6 0.9 mm 
Luminosity ...16.87 18.40 16.85 16.16 13.88 11.47c.p. 

As soon as the lamps are ready they 
are tested by means of the photometer, 
i e., they are compared with a standard 
lamp having a known candle-power. 

After the lamps have thus been tested 
they are sorted according to amperage 
and voltage and are packed ready for the 
market. 
The temperature of a lamp at roo 

volts, according to H. F. Weyer, amounts 
to 1,270° C. The limit at which the car-
bon filament may be worked before vola-
talization is about 1,330° C. To produce a 
cheap light Nernst replaces the carbon 
filament by a fine rod of magnesia which 
is brought to a pure white incandescence 
by means of the electric current. Such a 
lamp gives a brilliant white light which is 
very steady. This lamp, however, has the 
great fault that magnesia is not conduc-
tive, to the electric current, until it is 
heated. Therefore, a heater, controlled 
by an electromagnetic device is used to 
heat the magnesia rod, the heating cur-
rent being cut off as soon as the lamp 
really burns. The Nernst lamp does not 
require a vacuum but burns in the open 
air. 

97. Lamp Connections 

When the first lamps were invented, it 
soon became apparent that inasmuch as 
an incandescent lamp is not permanent, 
i. e., it must be changed when it burns 
out, there should be some means of 
quickly making this change without hav-
ing recourse to twisting wires, binding 
posts and the like. The old Edison screw 
socket has never been eclipsed or im-
proved upon by later inventions and it 

is so well known to-day that it 
hardly requires any special 
mention. 

However, we show in our 
Fig. 154 an old wire socket 
which is very simple, and also 
effective, but somehow never 
came into extensive use, prob-
ably because the two prongs 
sticking out from the base of 
the lamp itself were consid-
ered more or less objection-
able. This lamp was con-

FIG 155 nected simply by pushing the 
.  prongs into the two brass 

tubes which had springs inside to hold the 
prongs in place. 
98. Testing the Incandescent Lamp 
The incandescent lamp business is a 

very difficult one and it takes much ex-
perience not only to manufacture the 
lamps, but also to test them. 
The ordinary tests, especially with car-

bon lamps, are as follows: 
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The filaments must be observed while 
burning. Weak spots are easily recog-
nized as they glow more at such spots. 

le? 

FIG. 157 

Bad preparation of the filament is shown 
by "Scaling" or the blackening of the 
filament and the walls of the globe. 
Another important test is the one for 

vacuum. 
A poor vacuum is easily recognized 

FIG. 158 FIG. 159 
when the filament, after it has 
been shaken, comes to rest quick-
ly. Much better is the test in 
connection with induction coils. 
This test is made as follows: 
Take the lamp by its glass bulb 

and hold its base to one pole of 
the induction coil while the other 
pole of the induction coil is 
connected with the ground. The 
following will be observed: 
Lamp containing air, no light 

glow can be seen inside the bulb. 
Bad vacuum (imperfect vacu-

um), shows intensive glowing as 
that of geissler tubes. 
Good vacuum shows little 

prosphorescence of the glass 
walls. 
The next test is that to find out the 

current consumption at normal voltage. 
Next comes the measuring of the re-

sistance; then the measuring for lumin-
osity with the photometer and lastly the 
estimate of the probable life of the lamp. 

FIG. 160. 

FIG. 161 FIG. 162 

99. Incandescent Lamp for the 
Experimenter 

A fairly good lamp can be made by the 
young experimenter as shown in Fig. 
155. While this does not represent by 

4ny means, a good lamp it shows the 
principles and is instructive to the stu-
dent. 
At the same time the barometric prin-

ciple can be studied. 
In a strong glass tube about 33/4 feet 

long, with a diameter of about XI inch or 
a little more for the bore, the rubber 
cork as shown in our illustration is in-
serted, to close the upper end. Through 
this cork two copper wires are fitted in 
such a manner that no air will pass. The 
two copper wires are then connected to-
gether by means of a carbon filament 
which can be taken from a defective 
carbon lamp. 
The tube is then filled entirely with 

mercury, from the bottom, and then 
turned upside down in another vessel 
containing some mercury, as shown. It 
will be observed that the mercury drops 
for a certain distance and will not flow 

FIG. 163 

out of the tube after this point has been 
reached. The space between the surface 
of the mercury and the lower surface of 
the cork, now has a good vacuum and 
our small lamp can be lighted by means 
of a battery and will do good service for 
some time. 

100. Distribution of Current 

In Figs. 156 and 157 we see the two 
principal systems of connecting lamps. 

Fig. 156 shows parallel connections: a, 
being the battery, all the lamps having 
the same voltage being connected in mul-
tiple. From this it will be seen that one 
branch is positive while the other is nega-
tive, each lamp getting its current with-
out regard to the other and if one burns 
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out or is disconnected the other lamps 
are not affected. 

It is different in the series connection 
as shown in Fig. 157. 

In such a circuit we require less wire 
and the installation is a great deal easier; 
but as soon as one lamp is placed out of 
circuit all the rest are extinguished also. 

Fig. 158 shows mixed circuits and 
this scheme is usually employed to do 
away with rheostats if the voltage of the 
lamps is too low for them to be burned 
directly from the current supply. 
An interesting connection is shown in 

Fig. 159 and the explanation of same is 
as follows: 

It is well 
known 
that the 
farther 
thelamps 
are from 
the source 
of current 
the dimmer 
they will 
burn, inas-
much as the 
resist-
ance of the 
line increas-
es with the 
distance 
from the 
supply. 
There-
fore, to give 
the same re-
sistance at 
all points a 
loop is car-
ried back-

wards as shown in our illustration and 
while this remedies the evil it is expen-
sive on account of the extra amount of 
wire needed. 

101. A Two Way Connection 
Our Fig. i6o shows a connection such 

as it often used in houses, especially for 
stair work. Thus it is often desired that 
when a person enters a house a switch 
could be turned on to light a lamp at the 
head of the stairs, and when the person 
arrives upstairs, there should be another 
switch to turn off the current. The same 
is often desirable in a room where the 
light might be turned on somewhere near 
the door when entering, and turned off 
while lying in bed. The arrangement is 

shown clearly in our illustration and is 
effected by means of two point switches. 

102. The Arc Light 
The arc light was discovered in the 

year 18io by H. Davy. He used a bat-
tery of 50 Daniell cells and obtained a 
strong electric arc between two carbon 
points. 
An electric arc is formed between two 

pointed carbon rods if the two rods are 
brought into contact and then pulled 
apart a short distance. 
The carbon connected with the posi-

tive pole of the battery is termed the pos-
itive carbon, the other one the negative 
carbon. 

According to the theory of Lenard the 
arc light always consists of two flames 
each of which comes from one of the 
carbons and combine to form the arc. 
A steady arc cannot be produced un-

less there is a tension of about 40 volts. 
The arc light is extremely powerful and 
one should not gaze directly into the arc 
as the ultra violet rays will injure the 
eye. 

In order to study arc lights it is recom-
mended that a picture of the arc itself 
be thrown by means of a strong lens on 
to a white screen. In this case the room 
must be totally dark to get good results. 
With the same current intensity a very 

faint arc is produced between platinum 
points. 
Between zinc electrodes a strong arc is 

formed, and between mercury electrodes 
a very powerful arc is produced. This 
arc is sometimes used in the mercury-arc 
lamp for certain purposes. 

In Fig. 161 to 163 we have several 
views of the arc. 
The most intensive light is obtained 

between carbons glowing at a white heat, 
and the positive carbon thereby volatil-
izes between 3,50o° and 3,600° C. The 
positive carbon gradually loses its point 
and takes on a crater-like hole while the 
negative carbon, providing direct current 
is used, at a temperature of 2,400° C., 
takes on a round pointed form as shown 
in Fig. 161. Between the two electrodes 
small glowing pieces are thrown to all 
sides continuously. When the carbon is 
not very pure one sees small ball-like 
objects moving on the surface of the car-
bon, Fig. 164. These small balls repre-
sent the melting impurities and are never 
observed in perfectly pure carbon. 

(Continued on page 827.) 
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The Average Ship's Wireless 
By Stanley 

In the accompanying photographs is 
shown the type of wireless apparatus 
installed on Pacific coastwise ships by 
the United Wireless Co. (recently ab-
sorbed by the Marconi Wireless Tele-
graph Company of America). These 
stations are of the "average type" as they 
do not necessitate the use of the more 
elaborate equipment such as is used on 
the Trans-Pacific steamers that ply be-
tween the Orient and the Pacific Coast, 
and are always good for at least 'co 
miles in the day time, and at night, under 
good conditions, ',coo or more miles 
are frequently covered. As the ships 
that run between coast ports are always 
more or less close to land they are con-

stantly in communication with either the 
commercial or Government stations. 

In Fig. i is shown the motor generator 
which operates from the ship's dynamo 
and supplies the alternating current at 
uo volts to the step-up transformer. 
These machines are built very substan-
tially and requires very little care. Com-
plete wiring diagram for the same is 
shown in Fig. 4. Above the motor-gen-
erator set are the starting rheostat for 
the motor and the rheostat used to regu-
late the alternator field; this also con-
trolling the current flow in the transfor-
mer circuit. The transformer is shown 
under the table, at the left, in Fig. 1. 

Fig. 2 shows the condenser of leyden 
jars, sending inductance, fixed and ro-
tating spark gaps and the antenna switch. 
Although leyden jars are very old fash-

E. Hyde 
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ioned and antiquated, they are neverthe-
less very efficient when compared with 
the glass plate condenser, as the latter 

FIG. 2 

are constantly brushing and cracking 
from disruptive discharges that jump 
around the edges of the plate. Jars, as 
now supplied, are copper plated and sel-
dom or ever cause trouble. 
The receiving set, as shown in Fig. 3, 

is mounted in a compact box, and con-
sists of two tuning inductances, carbo-
rundum detector, potentiometer and 
shunt switch. 

It might be well to note that operators 
as a rule use some pet detector of their 
own, usually silicon, after they are well 
away from port and the spying eyes of 

FIG. 3 

officials are not present. Of course, when 
the ship arrives in port again the silicon 
has disappeared and a piece of carborun-
dum takes its place. 
These stations are always on the job 
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for the simple reason that they are sim-
plicity itself, and the connections and 

FIG. 4 

wiring are as short as possible, thus 
making the resistance low, which is a 
great factor in high frequency currents. 

THE HELSBY WIRELESS DETEC-
TOR 

By Frank C. Perkins 
The accompanying illustration, Fig. I, 

and drawing, Fig. 2, show the design 
and construction of an English wire-
less detector of the Helsby type devel-
oped at Liverpool, England. 

This wireless crystal detector was de-
signed to meet the demand for a thor-
oughly robust telegraphic instrument, re-
liable and constant in action, capable of 
easy and delicate adjustment, and suit-
able for station requirements or labo-
ratory use and is usually provided with 

FIG. I 

specially selected crystals of galena 
(PbS). A particular granular forma-
tion of this substance has been found 
which is exceedingly sensitive and more 
uniform from point to point than any 
other crystal known. 
From drawing, Fig. 2, it will be seen 

that there are six crystal cups, C, 
mounted upon a movable brass disc with 
a large hole drilled in its center. This 
disc is held in position by the pressure 

of the spring, D, against the face of the 
flanged nut shown, and sufficient clear-
ance is provided between the spindle and 
the disc to enable the latter to be moved 
sufficiently in any direction to permit 
contact with the pin, B, at any point upon 
the surface of the crystal. The contact 
pin is adjusted, in the manner shown, 
by means of A, and the arrangement of 
opposing springs allows the pressure of 
contact to be regulated with the utmost 
precision. 

It is said to be important that in the 
case of the galena crystal the pressure 
of contact should be extremely light, and 

FIG. 2 

the design of the instrument enables a 
light yet reliable pressure to be main-
tained. 

SAYVILLE WIRELESS STATION 
OPEN 

The new station at Sayville, which 
was mentioned in our October issue, is 
now in operation. This station has a 
small Telefunken outfit for local ship 
work and a high power set for long dis-
tance work, which will be used for the 
transmission of trans-Atlantic messages 
upon the completion of a similar station 
at Nauen near Berlin. At the present 
time only ship messages will be handled. 
The call letters are S. L. I, and the wave 
length about 2,500 metres. The Conti-
nental code is used. 

FOND WISH 
"There's one thing I want to see while 

I am in Europe." 
"And that is?" 
The Hungarian goulash in session." 

—Washington Herald. 
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The Scientific Adventures of Mr. Fosdick 
By Jacque Morgan 

Mr. Fosdick Invents 

"Pardon me." 
Mr. Hiram Snodgrass did not look up from 

his desk. It was Saturday and nearly noon 
and the automobile was panting outside to 
take him out to the country club where he 
had a golf game on with his son-in-law. 
"Pardon me." 
The president of the Ajax Manufacturing 

Company only dipped his pen again in the 
violet ink and scribbled the faster. A half 
hundred letters still remained to be signed 
and Mr. Snodgrass figured that even with 
the simplest of luncheons he would be an hour 
late upon the green. And this afternoon he 
purposed having his revenge, for the Satur-
day before the husband of his offspring had 
stung him to the tune of eight up. 
"Pardon me." 
Mr. Snodgrass swung in his chair. "Well, 

what is it?" The inquiry came explosively 
and with a fierce sudden heat like the mo-
mentary opening of a furnace door. It was 
Mr. Snodgrass' way—a manner that none in 
the office ever paid the slightest heed. 
"You are Mr. Snodgrass?" 
"Yes, I am," snapped that individual. 

"What of it?" 
The stranger, a man with mild blue eyes 

and vague, rambling whiskers, seated him-
self. "Did you ever," he began, "take first 
the blue and then the white of a common, or-
dinary seidlitz powder?" 
Mr. Snodgrass threw his head back aghast 

at the query. "No, I have not," he bellowed. 
The stranger was unperturbed. "Well, then 

try it," and drawing from his pocket one of 
the powders in question walked coolly over to 
the water filter and filling the glass dropped 
in the blue powder which he stirred with a 
long index finger. "The result will surprise 
you." 

"I'll do nothing of the dashed kind," roared 
Mr. Snodgrass. "And say," he demanded, as 
he caught the stenographer tittering behind 
her note book, "who the devil are you and 
how did you get in here?" 
For answer the stranger laid upon the presi-

dent's desk a card: 

JASON Q. FOSDICK 

INVENTOR 

Mr. Snodgrass' features experienced a sud-
den transformation: the belligerent expres-
sion faded away and a smile of genuine pleas-
ure suffused all of the countenance visible 
above and in front of the mutton-chop whis-
kers. "My dear Mr. Fosdick, I am delighted 
to meet you!" he ejaculated. "I suppose you 
dropped in to see how the nut-crackers are 
getting along. The device was an utter fail-
ure as a curling irdn—but as a nut-cracker it 
has been an unqualified success. It is going 
to make you a rich man, Mr. Fosdick. Your 

the "Seidlitzmobile" 

royalties are now amounting to over a hun-
dred dollars a week." 
Mr. Fosdick shook his head. "No, I am 

not here on that account. I have a new in-
vention that I want to interest you in." 
"And the nature of it is what?" inquired 

Mr. Snodgrass. 
"An automobile run by these," and the in-

ventor held up a seidlitz powder. "There is 
a wonderful lot of power in a seidlitz pow-
der, Mr. Snodgrass. Just take first the blue 
and then the white," he said, offering the 
glass and at the same time unfolding the 
white paper containing the other half of the 
powder. 

There is power enough here to run my Seidlitz 
mobile eleven and two-tenths miles. Just feel the 
pressure. 

Mr. Snodgrass drew back in some alarm. 
"No, I'll take your word for it." 

"Please take it," insisted Mr. Fosdick. "It's 
a beautiful experiment. It gives a pressure 
of ten atmospheres—one hundred and fifty 
pounds." 
"Damn it, man, I'm not built for a hundred 

and fifty pounds. I couldn't stand it—I'd 
blow up—I haven't any safety valve." 
The inventor shook his head solemnly. "In 

that, Mr. Snodgrass, you are mistaken. The 
human diaphragm will stand one hundred and 
sixty pounds. You see, there is a margin of 
safety of ten pounds—the experiment is per-
fectly safe." 

"I tell you I won't," cried Mr. Snodgrass, 
overcome by a sudden fear that he might be 
persuaded into such a rash adventure. "I 
won't, I tell you." 
"Then I will," said Mr. Fosdick, calmly 

lifting the glass. "Just watch." 
"Here, stop that!" cried the horrified Mr. 

Snodgrass. "Don't do that in here. Go down 
into the engine room where we have boiler 
insurance." 
But the inventor was not to be thwarted. 

With cool deliberation he quaffed off first the 
one powder and then the other. "Right here," 
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he said, after a minute's wait, "there is power 
enough to run my Seidlitzmobile eleven and 
two-tenths miles, if my calculations are not 
wrong," and he placed his hand upon the 
pit of his stomach. "Just feel the pressure." 
Mr. Snodgrass extended his arm and gin-

gerly prodded the compelling stranger under 
the ribs. 
"Not hard," said the inventor warningly. 

"Remember, the margin of safety is only ten 
pounds." 
Mr. Snodgrass withdrew his hand with 

lightning-like rapidity and the perspiration 
broke out upon his forehead. "Couldn't you 
go outside and sit around for awhile?" he 
inquired with some trepidation. "Our building 
is not very strong and an accident would 
doubtlessly maim many of our clerks." 

"I usually don't stir," replied Mr. Fosdick 
solemnly. "If I should walk about and stum-
ble—or if I should even cough or sneeze, why 
then—" 

"Yes, yes," interrupted Mr. Snodgrass. 
"Just sit perfectly still," he said, turning off 
the electric fan. "Keep out of all draughts 
and please try not to cough. I'll telephone 
the fire department and the police as a pre-
caution." 
"Not necessary," said the inventor. "The 

wanted you to take the very first ride in the 
Seidlitzmobile under its own steam—or gas, 
rather." 
Mr. Snodgrass looked the machine over 

dubiously. "It looks like a fire extinguisher," 
he ventured. 

"That's the very principle that it works on," 
said the inventor. "You see this reservoir," 
and he pointed to a large burnished brass 
cylinder under the hood, "is the mixing cham-
ber—the stomach of the machine, as it were. 
In it the powders are dropped and the car-
bonic acid gas actuates the two cylinder en-
gine geared to the back axle. This link mo-
tion controls the cut-off and the reverse, and 
the throttle here permits you to give the en-
gine any head of gas. But climb in," he add-
ed, "and we'll be off." 
Mr. Snodgrass with some reluctance stepped 

into the machine and seated himself. Mr. 
Fosdick followed him and then fishing out of 
his pocket a seidlitz powder he unscrewed a 
brass cap from a tube that protruded from 
the floor of the machine, dropped the powder 
through, tooted the horn, released the brakes, 
and they were off. It was a down-hill road 
and for two miles—in fact for the entire 
length of the hill—the Seidlitzmobile behaved 
splendidly. 

Mr. Snodgrass became enthusias-
tic. "It's the most silent machine I 
ever rode in !" he ejaculated "It's 
as quiet as an electric." 
"And just think," put in Mr. Fos-

dick, "the machine can be retailed at 
two hundred dollars. It will make 
us millions! All there is to it is a 
ten dollar engine, a brass cylinder, 
four wheels, and a seidlitz powder. 
The horse is bound to become as 
extinct as the dodo. Every family 
in the land will possess one. It will 
be a convenience to the rich, a bless-
ing to the poor, a—" They had 
reached the bottom of the hill and 
the machine stopped. 

One month later a team drew up a queer looking "What's the matter?" demanded 
vehicle in front of the Ajax Manufacturing Corn- Mr. Snodgrass, his vision of riches 
pany. suddenly fading away. 

pressure will sink to forty pounds in ten Mr. Fosdick got out and looked the ma-
minutes." chine over wisely. "I think the engine has 

It was a harrowing ten minutes for the slipped an eccentric," he remarked after a 
president of the Ajax Manufacturing Corn- few moments of profound study. 
pany. 'When one has reached the mature age "Why, man, you've no pressure!" exclaimed 
of sixty years and has a large family, even to the passenger. "Look at the gage." 
grandchildren, the staking of one's life against It was true. The gage registered not a 
the mere sneeze or cough of an utter stranger single pound. 
is an unnerving thing and the shock and sus- Mr. Fosdick fumbled in his pockets, but 
pense of it all is more than apt to leave the could not find another powder. 
faculties in a numb and dazed condition. At "I guess that last powder must have been 
any rate, when Mr. Fosdick left the office a a weak one," he said. "But see, there is a 
few minutes after the ordeal, he had in his drugstore—and every drugstore carries seid-
pocket Mr. Snodgrass' check for one thou- litz powders. As long as you keep near the 
sand dollars for the building of the first drugstores you need never run out of power." 
Seidlitzmobile. Mr. Snodgrass' spirits rose. "We can turn 

that remark into profit," he said. We will 
One month later a team drew up a queer copyright it. The very first thing we will 

looking vehicle in front of the Ajax Manu- do will be to spend one million dollars in 
facturing Company and unhitched. advertising this sentence throughout the en-

"I brought it over here from the shop by tire world: 'The Seidlitzmobile—the machine 
mule-power," explained Mr. Fosdick, "as I that can get its power at any drugstore.'" 
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Together the two men walked into the 
drug shop. 
"A seidlitz powder, if you please," said Mr. 

Fosdick, laying ten cents upon the soda 
counter. 
The apothecary dived back into the mys-

terious region behind the prescription case 
and hibernated. An hour later he emerged 
and pleasantly inquired what was wanted. 
"A seidlitz powder, please," reiterated Mr. 

Fosdick, pointing to the dime. 
The druggist rubbed his hands unctuously. 

"I'm sorry that we're out of seidlitz pow-
ders," he said, "but we have something just 
as good. We have—" 
"Nothing but seidlitz," roared Mr. Snod-

grass, giving way to one of his sudden out-
bursts. 
The druggist smiled blandly. "How old is 

the patient?" he asked. 
"It's a machine," cried Mr. Snodgrass. 
"Ah, indeed," remarked the druggist, look-

ing at Mr. Snodgrass queerly. "And may I 
ask what is the matter with it?" 

"It won't go !" bellowed Mr. Snodgrass. 
"Yes, yes," agreed the druggist, "it won't 

go," and he backed behind the counter and 
reached for the telephone. "I'll have a nice 
man in a pretty blue suit with bright brass 
buttons here in just a few minutes, and he 
will make your head stop aching," he prom-
ised them soothingly. 
"You think we are crazy," accused Mr. 

Snodgrass. 
"Oh, not at all," reassured the clerk. "You 

are just merely overheated." 
Mr. Fosdick intervened: "The machine is 

an automobile run by carbonic acid gas," he 
explained, "and that's why we wanted the 
seidlitz powder." 
A sigh of relief escaped the druggist. Why 

didn't you say so at first?" he said. "I haven't 
had such a scare in years." 
Mr. Fosdick explained the principle of the 

machine. Mr. Snodgrass bought a handful 
of cigars and gave the druggist one, who 
immediately put it back in stock and abstract-
ed a dime out of the cash register, and good 
feeling was restored. 
"As I understand it," said the druggist, 

"your machine generates gas in the same 
manner as a fire extinguisher or a soda-
water charger." 

"Precisely," agreed Mr. Fosdick. 
"In that case," said the druggist, "you 

should use bicarbonate of soda and sulphuric 
acid." 
Mr. Fosdick, with the invariable reluctance 

of all inventors to adopt the suggestions of 
outsiders, demurred. "It spoils the name of 
the machine," he said, "and the name is worth 
a million in itself." 
But the druggist had caught the contagion 

of his own idea. Diving back again behind 
the prescription case he emerged with a car-
boy of acid and a large sack of bicarbonate. 
"Come on," he said, enthusiastically, "we'll 
give it a good dose." 
Before Mr. Fosdick could remonstrate fur-

ther the druggist had emptied a peck of the 
alkali into the mixing chamber and stood 
ready with the carboy of acid. "Get in the 
machine and get all ready to pull out," he said 

Sox 

cheerfully, "for when I pour in the sulphuric 
the pressure will generate very quickly." 
Mr. Snodgrass looked at Mr. Fosdick and 

Mr. Fosdick looked at Mr. Snodgrass. 
"Hurry!" said the druggist. 
There was a compelling ring in the apothe-

cary's voice and slowly and with the greatest 
of reluctance the men climbed into the ma-
chine. 

"I hope nothing happens," groaned Mr. 
Snodgrass. 
Mr. Fosdick made no reply. Although his 

In seven of the nine towns it passed through it was 
reported as a comet. 

face was pale there was a set to his jaw that 
expressed a determination to stay with his 
machine to the end. 
No sooner were they seated than the drug-

gist eagerly poured five gallons of acid and 
then quickly screwed down the cap. 
There was a sudden click of the pressure 

gage and the hand flew around to the ex-
treme limit. 
"My God!" ejaculated Mr. Snodgrass. "The 

index shows the limit of the gage—six hun-
red pounds. At what point is your safety 
set?" 
"There is no safety valve," confessed Mr. 

Fosdick weakly. "I didn't think it would be 
necessary." 
"The pressure is fine!" exclaimed the drug-

gist as his eye caught the gage. "And agitat-
ing the reservoir always increases the action 
of the acid," and catching hold of the wheel 
he gave the machine a vigorous shaking back 
and forth. 

"Stop that!" screamed Mr. Fosdick. "Do 
you want to blow us up?" 
The druggist suddenly stopped and scratched 

his chin. "I forgot something," he said 
cheerfully. "It is this: The acid will eat out 
your brass reservoir in a few minutes and 
will probably blow you into the next county." 
"Here," yelled Mr. Snodgrass, "let me out," 

and he made a desperate effort to climb out 
of the machine. 
But the frightened Mr. Fosdick knew there 

was but one thing to do and that was to re-
duce the pressure of the reservoir by ex-
hausting the gas through the engine. With 
a sudden movement he threw the throttle wide 
open and then with the roar of a mogul en-
gine the Seidlitzmobile took down the dusty 
road at better than a hundred mile an hour 
clip. 
Never has there been such a ride chron-

icled in the annals of automobiling as the 
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maiden effort of the Seidlitzmobile. It made 
the ninety-three miles between Jonesboro and 
Smith's Corners in twenty-seven minutes, and 
in seven of the nine towns it passed through 
it was reported as a comet; the other two 
wired the weather bureau the visitation of 
that most unusual phenomenon of nature, a 
dry cloud-burst. As the machine tore its way 
across the state, spouting carbonic acid gas 
from its exhaust pipes, it •asphyxiated thirty-
seven dogs that endeavored to pursue it and 
killed all vegetation on both sides of the road 
for a distance of two hundred yards. Goose 
Creek, which paralleled the road for forty 
miles, ran pure soda-water for two weeks 
afterwards, and it cost Mr. Snodgrass seven 
thousand dollars to have the oxygen replaced 
in forty-three townships, which he did only 
after suit had been filed. 
How far the machine would have traveled 

is difficult to determine, although old Prof. 
Snooks, Mr. Fosdick's implacable enemy, cal-
culated that the Seidlitzmobile would have 
gone three and a fraction times around the 
earth before becoming winded. But as a 
matter of history it did not go this distance; 
it made one hundred and eleven miles before 
the druggist's prediction came true. At 
Smither's Junction the reservoir exploded. It 
wrecked a train of fifty-three box cars and 
changed the course of Wild Cat run. The 
concussion was felt in nine states and the 
seismograph at the University of Tokio re-
ported an earthquake somewhere in the Aleu-
tian Islands. 

• t-•,:.3 

"No," replied the genius, "I have just thought of a 
new invention." 

Mr. Snodgrass and Mr. Fosdick finally 
came to earth on a haystack in an adjoining 
township after having made an ascent of two 
hours and fifteen minutes, missing luncheon 
en route. The Aero Club of France, which 
sent a special representative to the spot, cal-
culated their flight at something over two 
million kilometers and presented both men 
with a pilot's license and an honorary mem-
bership to the club and which, it must be 
told, they both refused, saying that their 
flight was unpremeditated and that they could 
not honorably accept. 
When Mr. Snodgrass alighted upon the 

haystack he found that Mr. Fosdick had pre-
ceded him by some minutes. There was a 

dazed, dreamy look upon Mr. Fosdick's face 
that somewhat alarmed his companion. 
"What's the matter, Fosdick?" he inquired, 

shaking him. "Are you unconscious?" 
"No," replied the genius, coming out of 

his musing with an appreciable effort, "I have 
just thought of a new invention." 

"Well, you can leave me out," retorted Mr. 
Snodgrass, sourly. 

ELECTRIC HYGROMETER 

On the surface of ordinary glass there 
is formed a liquid film that can be re-
moved only by heating in vacuum. The 
reason for this formation seems to be in 
the chemical composition of the glass, 
which contains a hygroscopic material, 
or, in other words, material that attracts 
and holds moisture. The thickness of 
this liquid film varies with the percentage 
of moisture in the air. 

This film is the reason that the charg-
ing of leyden jars or condenser plates 
can not be carried so far as the dielec-
tric characteristic of the glass would 
seem to warrant; as there is passage of 
current from one coating to the other, 
over the glass, and the more so when 
the surrounding air is very damp. This 
fact has long been known, and based 
thereon there has been constructed a 
very simple hygrometer or hygroscope— 
that of Pionchon. As described in the 
Central Zeitung fur optik und Meehan-
ik," it consists of a pane of common 
window glass covered all over with tin 
foil, except a strip in the middle, which 
is made chemically clean. Each edge of 
the foil-covered areas, is covered with a 
copper strip to facilitate electric connec-
tion. This apparatus is put in a iio-volt 
electric circuit in which there is also a 
galvanometer. The more moisture there 
is in the air, the more current will flow 
across the space between the strips. The 
galvanometer readings may be compared 
with the percentage indications of a 
standard hygrometer, and a table made; 
or the galvanometer may be graduated in 
percentages to correspond with the 
standard hygrometer. 

NOT NEEDED 

"Now they are trying to make the cac-
tus edible." 

"I don't think we need a vegetable 
shad."—Washington Herald. 
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New Yorks Sky Line From Uptown 

Photo N. Y. Edison Co. 

Powerful Laboratory Electro-Magnet 
By Stanley E. Hyde. 

The two photographs herewith shown 
are of a laboratory electro-magnet which 
was constructed for experimental pur-
poses. It is constructed of laminations 

WITH CURRENT ON 

of soft transformer iron and bolted to-
gether at the corners. On the leg was 
wound a large number of turns of No. 22 
copper wire; it being designed to operate 

803 

on iio volts direct current. Fig. i shows 
the effect when half a keg of nails were 
dumped on to the pole pieces as the cur-
rent was circulating through the magnet 
windings. This is a good example of 

WITH CURRENT OFF 

the path taken by the lines of force as 
they flow from one pole to the other. 
Fig. 2 shows what happened when the 
current was suddenly switched off. 
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THE KLEPTOGRAPH OR ELEC-
TRICAL THIEF CATCHER 

By Robert Grimshaw 

An Italian bank director, Signor Ca-
musso in Pinerola, has invented what he 
calls a "Kleptograph," or thief-recorder, 
and which is here illustrated as it ap-
pears attached to the door of a safe. 
The illustration shows a photographic 
camera with a network of wires and sub-
sidiary—or unsubsidiary—parts forming 
together an electric puzzle, calculated to 
distract even the elect. There is some-
thing diabolical in the appearance and 
performance of the apparatus. Every-
where that an intruder is likely to come, 

the web of this spider lies. The burglar 
or sneak thief touches one of the nu-
merous electric contacts, either unwill-
ingly, or with the purpose of putting it 
out of operation—when Presto! the ap-
paratus points its lens towards the spot 
where the disturbance of the wires has 
taken place, a magnesium flashlight il-
luminates the room, and the intruder's 
picture is impressed on the negative plate 
in the camera. The result is four-fold— 
the treasures are apt to remain undis-
turbed, the thief takes to flight, the later-
developed portrait enables his detection 
and capture—and his punishment for the 
uncompleted crime is lighter than if he 
had been able to carry out fully his orig-
inal intention. 

X-RAY TUBE FOR HEAVY CUR-
RENT WORK 

In our October number in connection 
with Mr. Roeder's article, we showed a 
cut of an X-ray tube, having a platinum 
target attached to a heavy copper rod 
inside the bulb and which tended to con-
duct the heat away from the target and 
keep it cool to a certain extent. 
We present herewith two cuts of a 

FIG. I 

new tube which has a tungsten target 
attached to a metal rod which is brought 
out through the neck of the tube and 
pi ovided with radiators. Anyone famil-
iar with the subject, will at once recog-
nize the advantage of the new construc-
tion, for with the old arrangement, the 
heat had to be radiated through the glass 
forming the neck of the bulb, while in 
the present arrangement the heat is con-
ducted directly to the outside air and the 

FIG. 2. 

cooling is therefore much more effective. 
Fig. i shows a cross section of the new 
arrangement, while Fig. 2 shows the 
complete tube. 

SAW HIM TOO 
"Is Miss Browne in?" 
Maid—"No, professor." 
"But I just saw her at the window." 
"Yes, and she saw you."—Fliegende 

Blaetter. 
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:1".# ANS CHRISTIAN OERSTED was born August 14, 1777, at Rudkjoe-
bing, on the Danish Island, Lange-

land, where his father had a pharmacy. 
Beginning with the year 1794 Oersted 

studied medicine at the University of 
Copenhagen and in the year 1799 he was 
promoted to doctor of philosophy. After 
he had traveled in the years 1801 to 1803 
in France, Germany and Holland, he took 
up chemical and physical studies in 
earnest and in the year 1806 he was 
made profes-
sor of physics. 

In the years 
1813 and 1814 
we find him.on 
a second jour-
ney to Ger-
many and dur-
ing his stay in 
Berlin at that 
time he pub-
lished an im-
portant work 
with the title 
"Views on the 
Chemical Nat-
ural Laws." 
This work, 
with the 
help of Mar-
cel De Serres, 
was re-written 
and published. 
in French, un-
der the 
title of "Re-
searches 
on the Iden-
tity of the Electric and Chemical Forces." 

After this first step he came to Eng-
land and after his return, in the year 
1824, to Copenhagen, founded a society 
for spreading the study of natural his-
tory. Five years after this he accepted 
the position of director at the Polytechnic 
Institute. 
His most brilliant discovery, that of 

electromagnetism was made in the year 
1819. 

It is said that Oersted made this dis-
covery purely by chance. It has been 
ascertained that Oersted had been work-
ing with a Galvanic pile while, at the 

HANS CHRISTIAN OERSTED. 

same time there was a magnetic needle 
on the table, and as often as the current 
was sent through the wire, the needle 
was deflected from its original position. 
While this was, perhaps, pure chance, 
and while the experiment had not been 
made purposely, Oersted's work, just the 
same, has the greatest merit, inasmuch as 
he himself had long thought, in connec-
tion with Whewell, that there must be a 
certain relation between electricity and 
magnetism. Oertsed had worked long 

and hard on 
t h e problem 
n d perhaps 

more so than 
any other man 
in Europe. 

This is prov-
en by the fact 
that in the 
year 1807 he 
had pub-
lished a paper 
in which he 
said, "That for 
a long time he 
had believed 
that elec-
tricity in a cer-
tain shape or 
manner, 
would perhaps 
have an action 
on the mag-
net." There-
fore, his dis-
covery is the 
natural result 
of hiswork 

and it is almost certain that had he 
not made the discovery by chance, he 
would, no doubt have invented electro-
magnetism sooner or later, by cold rea-
soning. 
From 1824 until his death, October 

9, 1851, Oersted was a member of the 
Paris Academy. Contrary to most of the 
great natural philosophers, he was a very 
cultured man, which perhaps might be at-
tributed to the beneficial influence of his 
friend Oehlenschlaeger. 
Thus he published many papers on the 

relation of the natural sciences to poetic 
art and religion, speeches, poetry, etc. 
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EDITORIAL 

ELSEWHERE we print a letter from 
one of our readers and we are pub-
lishing the letter in full, as it is one of 

the most interesting that has reached us for 
some time. 

Through letters of this sort we are en-
abled to give our readers a better magazine, 
as we naturally do not know what the ma-
jority wishes to read, unless our readers 
tell us their likes and dislikes themselves. 

We think that the points covered in our 
reader's letter are well taken and in most 
points cover our own ideas. We would, 
however, like to hear from more of our 
friends, as we have striven hard to satisfy 
everybody, and think we can do so with 
the proper co-operation of the majority. It 
costs very little to write us a letter giving 
us your views, and the benefits which you 
will derive therefrom are incalculable to 
yourself, as the Editors when groping in 
the dark can naturally not do as good work 
as if they work with their eyes open, hav-
ing a guide to go by, as to what to print 

and what not to print. 

In 1908 when this magazine was started 

the Editor adopted the motto: 

"Print what readers want, not merely 

what strikes the Editor's fancy." This 

policy we have pursued all these years, and 

we think we have been more or less suc-

cessful. However, as the case stands, it 

seems the tastes of the readers are chang-

ing more or less, and, for this reason, only 

by hearing continuously from our readers 

themselves, can we hope to fully satisfy 

them in all respects. 

Of course, it is impossible to please every-

body, but in a magazine of the size of 

Modern Electrics it is easy enough to have 

various departments so that when two read-

ers of diametrically opposed views on cer-

tain subjects pick up the same issue, both 

will be surely satisfied, as each will find 

material enough in the magazine that ought 

to satisfy them. 

We think we have a happy medium just 

now, and think that the many departments 

which we offer should satisfy the most ex-

acting. At the same time, we would like 

to hear more from our readers and shall 

be only too pleased to receive more letters, 

such as the one we are publishing, as they 

can only help to make Modern Electrics 

a greater magazine. 

lf you have not the time to write a long 

letter, a postal card will do. 
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Along The Great White Way 

When we wrote for a photograph of 
the Kellogg Toasted Corn Flake sign, we 
did not expect to get a picture of most 
of the Great White Way, but such seems 
to be the case and here it is. 

In addition to the Kellogg sign will be 
seen the Spearmint Chewing Gum sign, 
which we showed last month, as well as 
a number of others, but the following 
description refers exclusively to the Kel-

logg sign: 
The sign itself is 85 feet high by To6 

feet long; the baby's head is 40 feet high, 
as is also the letter, K, in Kellogg; the 
1 and g are each 32 feet high, and the 
e, o and s, each 18 feet high. The total 
number of lamps is 4,050 and the com-
plete sign and its framework weigh So 
tons. Six mammoth trusses were neces-
sary to distribute the weight and the 
wind stresses over the main girders and 
roof supports of the building. 

In action the sign shows first the baby 
crying with the mouth making spasmodic 
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movements and tears running down his 
face. At the same time the words, "I 
want Kellogg's Toasted Corn Flakes" 
appears. The sign then changes, the 
baby smiles and the words "I want" 
change to "I got," as shown in the photo-

graph. 
This sign is located on the top of the 

Mecca Building, at 48th street and 
Broadway, and can be seen for blocks 
and blocks downtown. 

This is said to be the largest electric 
sign in existence at the present time. 

KNAPSACK WIRLESS KITS 
One of the latest developments in 

radio-communication is a complete wire-
less installation which can be carried in 
the knapsacks of four men, as adopted 
by the British army. The portable 
tubular mast is about 30 ft. in height 
and is made chiefly of aluminum to re-
duce its weight. The knapsack stations 
have a range of about io miles. 
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Simple Experiments in Alternating Currents 
(Continued) 

By P. Mertz 

Mercury Arc Rectifier 

22. When a greater amount of A. C. 
is required to be rectified than the elec-
trolytic rectifier can safely withstand, the 
mercury-arc rectifier (sometimes known 
as mercury-vapor converter) is used. 

FIG. 42 FIG. 43 

On account of the necessity of using 
full-sized apparatus, together with a cor-
responding amount of electric current to 
be able to perform experiments with this 
device, these are very difficult and be-
yond the scope of this article; conse-
quently none will be described. How-
ever, the mercury-arc rectifier is too im-
portant a piece of apparatus to pass by 
here without explaining its construction 
and operation. The principle on which it 
is based is as follows: 

Suppose we have an evacuated glass 
tube, A, Fig. 42, in which at one end is 
sealed an iron electrode, B; while at the 
other end is a mercury electrode, C, con-
nected in some manner to an outside 
wire. If we connect the two wires to a 
source of low voltage current, the cir-
cuit will, of course, be open. However, 
when we tilt the tube, A, so that the mer-
cury, C, makes contact with, B; and then 
straighten it again, an arc will be formed, 
provided the current flows in the direc-
tion of the arrows. If it tries to flow in 
the opposite direction, there will be no 
arc formed; and, if at any time the cur-
rent decreases to zero (as would an al-

ternating current at every alternation) 
the arc will be extinguished. The former 
property is analogous to that of asym-
metry in aluminum (except that in this 
case the electrolyte is a vapor instead of 
a liquid) and would enable us to use the 
device as a rectifier in this simple form, 
were it not for the second property. To 
overcome the latter, the shape of the 
tube, A, must be altered and two mer-
cury electrodes used, as shown in Fig, 
43, the arc being formed between them 
when starting. One of these need not 
be made as large as the other, as it does 
not carry the line current in addition to 
that used for maintaining the arc; it is 
usually known as the supplementary 
starting electrode. 

It will be remarked that when ar-
ranged thus, the rectifier uses only half 
each cycle of the alternating current and 

FIG 44 

thus cannot have an efficiency of over 
5o per cent. This can be overcome by 
using four cells as was described with 
the electrolytic rectifier,* but a much 
simpler method is shown in Fig. 44. Here 
the glass containing vessel is in the form 
of a bulb, A, pivoted at B, and arranged 
so that it can be tilted by an arm, C. Two 
iron (or, if the current to be rectified is 
over ten amperes, carbon) electrodes, F 
and G, are used instead of one as before. 
D, and E, are the mercury electrodes, H 
is the battery or D. C. dynamo for keep-
ing up the arc, J and K are choke coils, 
having a high self-induction with low 
resistance, M is the A. C. generator, 
while L is the apparatus to be supplied 

See p 700, October issue. 
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with direct current. The operation of 
the rectifier is as follows: 
When the bulb, A, is tilted, the circuit 
HEDH is 
complet-
e d between 
the elec-
trodes D and 
E. When 
the bulb is 
✓ighted 
again, an arc 
is formed be-
tween D and 
1E, keeping 
t h e circuit 
HEDH 
closed, b u t 
also giving 
off some 
mercury 
✓apor. 
This starts an arc with the upper elec-
trodes, and completes either of circuits 
MGDLJM or MFDLKM, depending on 
which part of the A. C. cycle is being 
generated, by M, at that particular mo-
ment. In either case current flows 
through L in the same direction. It 
therefore follows that the current always 
flows through L in that direction, since 
it does so at any part of any cycle. 

It might, at first thought, be believed 
that the current would take the path 
MJKM, instead of flowing through the 
arc, but, if it should flow through that 
path, it would not be rectified, and hence 
would still be alternating; so that the 
high inductance of J and K would choke 

it back and prac-
tically open the 
circuit. On the 
other hand, when 
flowingthrough 
the arc, it is recti-
fied to direct cur-
rent, so that it has 
no difficult in flow-
ing through either 
choke-coil. 
The arm, C, is 

generally attached 
to the core of a 
solenoid, so that 
the bulb can be 
automatically tilted 

of a switch. In Fig. 45 
a perspective view of 

the bulb without its attachments. The 

FIG 46 

by means 
is shown 

FIG 45 
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iron (or carbon) electrodes are ar-
ranged in bottle-shaped glass ves-
sels to prevent any possibility of an arc 
being formed between them; a hole is left 
in the vessels, however, in order not to 
stop the arc between the iron and the mer-
cury electrodes. When the current to be 
handled is not very strong, the bulb is 
often made of the shape shown in Fig. 
46, and no bottle-shaped vessels are 
placed over the electrodes. 
The advantage of the mercury arc rec-

tifier over the rotary converter is that, 
for currents of ordinary stength, the effi-
ciency is higher, besides, there are no 
moving parts, costly windings of field 
and armature, etc. Its advantage over 
the electrolytic rectifier is that it can han-
dle a much larger current without over-
heating because the greater the heat, the 
greater the quantity of mercury vapor 
generated and therefore the greater the 
carrying capacity. 

23. It might now be interesting to 
compare the nature of the direct current 

FIG. 47 

given by the rectifiers just described. The 
rotary converter* gives a current curve 
about like that shown by the full lines at 
A, Fig. 47, if the alternating current sup-
plied to it is as represented by the dashed 
lines (the mechanical converter,t which 
t See p. 155, May issue.. 

gras used with the experiment, gives that 
curve). The converter acts somewhat 
like a reversing switch, which reverses 
every time the current reverses. For this 
reason, if the A. C. supplied to it has a 
true sine curve (dashed lines, B, Fig. 
47), the D. C. curve will be more wavy 
than the one shown. The waviness dis-
appears, however, in proportion to the 
number of segments on the commutator 
of the rotary converter. 
The direct current curve given by a 

• See p. 698, October issue. 
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single cell electrolytic rectifier* is shown 
by the full lines at. B. The current flow-
ing through the rectifier at each instant is 
proportional to the current fed in (the 
difference being due to losses through 
resistance) during the positive portion of 
the cycle, but remains at zero during the 
whole negative half-cycle. 
With the four-cell electrolytic, or mer-

cury-arc rectifier the curve (C, Fig. 47) 
is the same as before for the positive 
half-cycle, but does not stay at zero dur-

48 

ing the negative half-cycle. Instead, it 
forms a curve equal to and on the same 
side of the zero line as the positive half-
cycle curve. Thus a pulsating direct 
current is produced, the pulsation being 
twice as frequent as when the single cell 
electrolytic rectifier is used. 
The actual per cent. of efficiency in 

each of the above curves can be found by 
the formula 

• boo a 
e -= 

A 
where e equals the per cent. efficiency; 
a, equals the sum of the areas (in a given 
number of cycles) enclosed by the full 
and dotted lines; and A, equals the sum 
of the areas (in the same number of 
cycles) enclosed by the dashed and dot-
ted lines. 
You will see from what has just been. 

said that the single cell electrolytic recti-
fier is the least efficient of all, besides 
giving a pulsating current; the rotary 
converter is not so efficient as the four-
cell electrolytic or mercury-arc rectifier 
(that is, for small current; for large cur-
rents it is more efficient) but gives a 
steadier current. 

24. Besides being used for power 
purposes, rectifiers are used as detectors 
in wireless telegraphy. Those that have 

• See p. 699, October issue. 

been described up to this time in this 
article are not, however, suitable for this 
kind of work. Instead a device consist-
ing of a piece of one of a certain class of 
minerals in the crystallized form held 
between two electrodes is used. One of 
the electrodes has a very large area of 
contact, while the other has a very small 
one. This combination has been found 
to act better as a rectifier, when the small 
electrode is on some points of the min-
eral than on others. 

In order to prove that a detector of 
this type is really a rectifier, you can 
connect it in place of the electrolytic rec-
tifier in the experiment described with 
the latter.t The connections for conveni-
ence, are repeated in Fig. 48. You will 
see that the same thing will happen as 
did with the electrolytic rectifier; except 
that the resistance of the detector being 
very high, a good number of cells of 
battery must be used to affect the com-
pass. The part played by a rectifying 
detector in the reception of wireless sig-
nals is as follows: 
The signals are received from the an-

tenna in the form of high frequency os-
cillations. These, on account of the high 
self-induction of the telephone receivers 
(or any other apparatus that may be 
used), are unable to flow through them. 

FIG. 49 

If, however, we put a rectifer (the detec-
tor) in series with the receivers, the os-
cillations are rectified to a pulsating di-
rect current. Inasmuch as direct cur-
rent, even when pulsating, cannot be en-
tirely choked back by mere self-induc-
tion, it is now able to produce a sound in 
the telephone receivers. 

This method of connecting the detec-
tor is not very good, because the latter 
has a very high resistance. By connect-
ing it in series we, therefore, diminish 
the already very weak current, which in 
turn decreases the receiving radius. If, 

t See p. 699, October issue. 

(Continued ou page 835.) 
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The Automatic Telephone System 
H. Winfield Secor 

After the invention of the telephone by 
Alexander Graham Bell and its introduc-
tion to the public in 1876, at the Centen-
nral Exposition in Philadelphia, the 
problem which presented itself was how 
to arrange the various stations of a sys-
tem, so that any subscriber could readily 
talk to any other subscriber. The most 
feasible manner of accomplishing this 
end, appeared to be that of bringing the 
two wires from each subscriber's station 
to some central point, later termed an 
exchange. At the exchange flexible wires 
or cords enabled any two parties to be 
connected together, the operation of con-
necting the necessary circuits being done 
manually, as is still the case in most of 
the highly perfected central exchanges 
at the present time. 

In the early exchanges the operators 
were boys, and due to the type of switch-
boards then in use, it was necessary for 
the boy receiving the desired number 
from the calling subscriber, to shout the 
number across the room to another boy, 
who then plugged the tie cable of the ex-
change into the jack of the desired sub-
scriber. As will be apparent, this state 
of affairs did not prove conducive to the 
smoothest running of the exchange or in 
the service rendered. The exchange, in 
those palmy days, was nothing else but 
a perfect bedlam of noise and confusion, 
whereas the present central office, is a 
perfect model of cleanliness, quietness, 
and good manners. All this difference 
was brought about by substituting girls 
for boys, and it must be said that the girl 
and the telephone seemed to harmonize 
wonderfully well from the start. This is 
made more forcefully evident, when it is 
cited that a call is now put through in 
15 seconds, coupled with "Number, 
please?" whereas, in the age of boy cen-
trals, it meant about 14 cuss words and 
300 seconds. A common retort of the 
boys to an irritable subscriber was, "Ah, 
keep your shirt on," or some similar 
slang phrase. Yes, the girl central of to-
day, seems about as near perfect as a 
human being can be, in view of the fact 
that she answers our call signal in 
seconds, and connects us with the desired 

party in from to to 15 seconds. In the 
busy exchanges of large cities, the con-
nection is often put through in 5 to 6 
seconds. Long distance calls, requiring 
to be relayed through several exchanges, 
as for instance, a call from Boston to 

FIG. I.-THE SUBSCRIBER'S INSTRUMENT 

Denver, Colo., requires a longer period of 
time. This distance is about as far as 
telephone talk can be carried now, and 
is only made possible by the use of "Pu-
pin coils," invented by Prof. Michael I. 
Pupin, of Columbia University. 

Notwithstanding all the good points of 
the modified and perfected telephone ex-
change, that have constantly multiplied 
themselves, year by year, there were a 
few engineers and inventors who main-
tained that the best and most practical 
form of telephone exchange was that void 
of any human element in its operation; 
in other words, a mechanical and electri-
cal device, which should automatically 
make the necessary connections when-
ever a subscriber actuated his instrument. 
Only three years after the demonstra-



FIG. 2 
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tion of the telephone by Bell, in 1876, a 
patent on an automatic telephone switch-
board was granted to Messrs. M. D. 
Connolly, of Philadelphia; T. A. Con-
nolly, of Washington, D. C., and T. J. 
McTighe, of Pittsburgh, Pa. Their ap-
paratus, however, did not prove a success 
commercially. Several other undaunted 
inventors worked along this line, with the 

ATTERY 

consequence that there are at present 
several automatic telephone systems on 
the market, but it may be said that only 
one has attained any degree of commer-
cial prominence. This is the full auto-
matic system, invented by A. B. Strow-
ger, who was an undertaker in Kansas 
City, Mo. The company manufacturing 
and installing this system is known as 
The Automatic Electric Company, of 
Chicago, Ill., and although it is not gen-
erally known, the city of Chicago, her-
self, has a competitor to the Bell com-
pany in the automatic telephone. The 
automatic system has been adopted after 
exhaustive tests, in some of the leading 
cities of this country and abroad. Among 
some of the larger successful automatic 
exchanges in use, are those at Los An-
geles, Cal.; Portland, Ore.; Oakland, 
Cal.; Omaha, Neb.; Grand Rapids, 
Mich.; Sioux City, Ia.; Columbus, Ohio; 
Dayton, Ohio; Wilmington, Del. 
While to the layman the automatic tel-

ephone switchboard may appear to be 
about the most complicated contraption 
ever invented, it is not, and in the per-
fected type now on the market, its func-
tions are performed with marvelous pre-
cision and accuracy. 
As is generally understood, in the 

present exchange, there is a pair of cop-
per wires running to each subscriber, 
either directly or indirectly, and con-

nection between any two parties is effect-
ed by joining the individual circuits, and 
promptly separating or breaking them at 
the end of the conversation. Of course, 
the subscriber has nothing to do in this 
matter, but to give the desired number 
to central, who effects the connection. 
The automatic system, as might be 

supposed, must have some arrangement 
at the subscriber's end of the line, by 
which he can call the party desired. This 
formerly took the shape of special push 
buttons, but a very much more satisfac-
tory and positive device now does the 
calling. This is shown, as a numbered 
dial, secured to the base of the desk tele-
phone in Fig. 1. The numbers around 
the edge of the dial range from o to 9, 
thus enabling any combination of figures 
to be selected. The neat dial on the 
front of the telephone is all that the sub-
scriber sees, but quite a wonderful mech-
anism is attached to that little dial, which 
is hidden inside the instrument. At the 
edge of the dial, as seen, there is a little 
fixed hook or protruding finger stop. In 
calling a number, the finger is placed in 
one of the openings in the perforated 
upper dial, directly above the specific 
number; then the dial is rotated in the 
clockwise direction toward the fixed stop 

FIG. 3 

aforementioned, when the finger is re-
moved. Then the dial, propelled by a 
spring mechanism, flies back to its nor-
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mal position, but in so doing a toothed 
segment, rotating with the dial, makes a 
certain number of electrical contacts, 
corresponding to the number at which 
the dial was released. Thus, if the dial 
was released with the finger in hole num-
ber 7, then when it turned back its seg-
ment and contacts would send 7 distinct 
electrical impulses over the line to the 
central exchange, where a special elec-
tromagnetic selecting device moves con-
tacting fingers over certain contacts suit-
ably arranged, making the connection to 
the desired circuit. The calling of any 
number made up of more than one digit. 
is accomplished by inserting the finger in 
the dial, rotating it to the fixed stop, and 
releasing it, for each number in succes-
sion. 
The details of the automatic selector at 

the exchange will be understood from the 
following: In the drawing, Fig. 2, is 
represented a simple selector or circuit 
finder, for an exchange of io subscrib-
ers. The io subscribers' lines or circuits 
terminate in the io pairs of metal plates 
or "bank contacts," arranged in the arc 
of a circle, and numbered from i to ro, 
respectively. A ratchet wheel, R, is ar-
ranged with its center at the center of 

FIG. 4 

this arc of contacts, and carries a pair 
of springs, W, technically termed a 
wiper. The line of subscriber No. 1, for 
instance, by whom it is supposed that 
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this machine is used, is represented as 
being connected not only to the first pair 

FIG. 5.—THE AUTOMATIC "OPERATOR" 

of "bank contacts," but also to the wiper, 
W; to the rotary magnets, and to the re-
lease and rotary push buttons. 
Now suppose that subscriber No. 

wishes to connect to line No. 2. To do 
this, he presses twice (theoretically 
speaking), the rotary push button (Int. 
B, in drawing), located at his telephone. 
This closes a circuit from the battery 
through the rotary magnet. Each time 
that this circuit is completed the rotary 
magnet is energized and attracts its arm-
ature, A. This armature, in turn, car-
ries at the end of its arm, the pawl or 
finger, P, which engages the ratchet 
wheel, R, and moves it, and with it the 
wiper, W, one step each time that the 
armature is attracted. Consequently, 
when A has been attracted and released 
twice in succession, the wiper, W, will 
have been moved from its normal posi-
tion at the left of the first pair of con-
tacts, and will rest upon pair No. 2, of 
the "bank contacts," thereby bridging the 
gap between the terminals of line No. 
and line No. 2. By means not shown in 
this diagram, subscriber No. 2 will be 
signaled and called to answer his tele-
phone. 
The arrangement of the apparatus is 

such that when the conversation is fin-
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ished, and calling subscriber No. I, hangs 
up his receiver, the release magnet (Rel. 
Mag. in cut), will be momentarily ener-
gized, and so attract its armature, thus 
pulling the retaining dog, D, out of en-
gagement with the ratchet-wheel, which 
is then instantaneously returned to its 
normal position by means of a clock-
spring. This release is here shown as if 
actuated by the push button, Rel. B. In 
a similar manner, subscriber No. z could 
readily call any of the ten subscribers 
on the system, also any of the other par-
ties could, by using their own machine 
call line No. z. This explanation, though 
simple, shows the principle upon which 
the more complicated selectors or electro-
magnetic switches in the larger exchang-
es operate. The proper sequence of elec-
trical impulses for the actuating of the 
rotary control magnet, is automatically 
sent by the spring propelled drum and 
dial at the subscriber's instrument. 
Of course. in commercial automatic 

telephony, no such simple selector for 
picking out the connections, is used, al-
though the basic principle remains the 
same. We can next tackle a selector 
switch similar to that actually used, for 
a zoo subscriber exchange. The details 
of the selector mechanism are illustrated 
in Fig. 3. The line terminals, to the num-
ber of zoo, will now fill ten "bank rows," 
with ten pairs of contacts in each hori-
ental row. These are represented by 
Banks, in diagram. The ten rows are 

super-
imposed 
one above 
t h e other. 
T h e num-
ber of the 
line con-
nected t o 
the first 
pair of con-
tacts in the 
first or low-
er row, 
would b e 
II; the 
number 
of the line 
connected to 
the second 
contact i n 
this row 

FIG. 6 would b e 
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12; the next 13, etc. The number of 
the line connected to the second pair of 

FIG. 7 

contacts in the second row from the 
bottom would be 22, etc. It is evident 
from this arrangement, that in a system 
of zoo lines every subscriber's number 
would contain two digits; the first digit 
would indicate in which horizontal row 
of bank contacts his line terminal could 
be found, and the second digit indicat-
ing the exact pair of contacts in this 
row. 
An idea of the method pursued in 

obtaining a certain connection in a sys-
tem of this capacity (zoo subscribers), 
may be gleaned by considering that each 
subscriber's circuit or line of two wires 
is connected to a pair of "bank con-
tacts," and to a connecting machine, 
technically termed a "connector switch," 
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somewhat after the fashion depicted in 
the cut, mentioned above, which shows 
the connections for station No. Ir. The 
important feature of the connector 
switch is the ratchet-wheel or hub, R, 
which carries the wiper, W, already men-
tioned in the first diagram. 
The actuating rotary magnet is repre-

vertical pawl and ratchet, the wiper may 
be raised to a point opposite any one of 
the ten horizontal rows of "bank contact 
pairs." Then, by actuating the rotary 
pawl and ratchet the shaft may be ro-
tated until the wiper rests on any desired 
pair of bank contacts in that horizontal 
row. Thus, if the vertical magnet should 

FIG. 8.—AUTOMATIC TELEPHONE EXCHANGE AT HURON, SOUTH DAKOTA "NOT A GIRL IN SIGHT" 

sented as Rot. Mag., with its armature 
at A, and pawl, P; also the dog, D, for 
the retention of the ratchet after each 
rotary step. The shaft upon which the 
ratchet, R, is mounted, is extended and 
carries another ratchet, V R, called the 
"vertical ratchet." The vertical magnet 
is adapted to attract the vertical arma-
ture, V A, which carries on its end the 
pawl, V P, arranged to engage the ver-
tical ratchet, and to raise the shaft. By 
means of it, the wiper is raised automat-
ically- one stet), whenever the magnet at-
tracts its armature. The vertical dog, 
V D, is adapted to drop into place each 
time the ratchet is raised one step and 
thus retain the wiper in position. 

It is thus seen, that by means of the 

be intermittently energized three times 
and the rotary magnet five times, the 
wiper would be raised to the third row 
of bank contacts and rotated five steps, 
in this manner connecting line No. xi to 
line No. 35. The apparatus, of course, 
is so arranged that subscriber No. II 
may intermittently energize the vertical 
and rotary magnets and control the 
movements of the wiper, by turning the 
dial on his telephone, as has already been 
explained. 
The subscriber is, therefore, in a posi-

tion to operate his connector switch, so as 
to place the wiper on the bank contacts 
of any one of the roo lines terminating 
in the group. In addition to the mech-
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anism depicted in the drawing, means 
are also provided for the subscriber to 
signal any other subscriber, with whom 
he connects and talk with him. Besides, 
this there are also provided means, so 
that when a conversation is completed 
and the subscriber restores his receiver 
to the switch-hook, the dogs, V D, and 
D, will be withdrawn, and the shaft car-
rying the wiper and ratchets will be 
returned to its normal position by the 
action of a clock spring and gravity. 

In reality, however, the circuits and 
mechanism of the connector switch are 
more complex than those shown here, but 
these are sufficient for explanatory pur-
poses. A drawing of the mechanical 
parts and actual circuits of a connector 
switch commonly employed is shown in 
Fig. 4. The half tone cut of same is 
seen in Fig. 5, which shows two banks 
of contacts, and two wipers on the verti-
cal shaft. This arrangement is made for 
several reasons which are not necessary 
to explain here. It works the same as 
the single bank type. 

In the commercial automatic exchange 
there is not simply one connector switch 
to a subscriber, but several of them, the 
operation of one being interdependent 
upon the preceeding one. The time 
taken in the selection and ringing up of 
the desired party through the medium of 
line switch, first selector, second select-
or and connector, four in all, was found 
to be between 8 and 9 seconds, in a re-
cent test made by the author, which com-
pares favorably with manual exchange 
performance. 

In this case, also, the subscriber call-
ing, first actuates by means of his dial 
switch, a special "line switch," designed 
and perfected by Mr. A. E. Keith, chief 
electrical engineer for the Automatic 
Electric Company. The appearance of 
this line switch, which is the first selector 
actuated in making a call, is shown in 
Fig. 6; while Fig. 7 shows a Keith too 
subscriber automatic switchboard unit 
complete with line switches and connector 
switches, the latter being secured to the 
rear of the board and are thus not vis-
ible in the photograph. 

In general, it may be said that in the 
automatic telephone exchange, it is not 
necessary to have connector switches for 
every subscriber, but just sufficient to 
handle the calls at the busiest period of 
the day. Usually io per cent. of the to-

tal number of subscribers, is taken as 
the proper number of connector switches 
to employ, but these may be augmented 
so that the ratio is 20 per cent. or more. 
In the first case, io per cent. of all the 
subscribers could talk at once and in the 
latter case, 20 per cent. of them could 
converse at the same time 
A view of a large full automatic tele-

phone exchange, that at Huron, South 
Dakota, is illustrated in Fig. 8, and it is 
perceived at a glance just what it means. 
An exchange of the size shown, capable 
of caring for several thousand subscrib-
ers, requires not more than two men to 
watch it, in case of trouble, and no girl 
operators are in evidence. Hence, the 
successful operation of the automatic 
telephone exchange means that in a few 
years possibly, the "central" with the gen-
tle voice, will be no more. Many of us 
will undoubtedly bless the growth of the 
automatic, for then there will be no 
cause to growl, "Central, get off that 
line"!! and no wrong numbers, either, 
for this wonder of modern science 
knows not the word mistake. 

EQUIPMENT FOR NEW WIRE-

LESS STATIONS 

The Marconi Wireless Telegraph 
Company of America is building three 
50-kw. radio-telegraphic sets for the 
United Fruit Company for the stations 
at Santa Marta, Swan Island, and New 
Orleans. Each station will have four 
hollow steel masts 300 feet high with a 
to-foot wood mast at the top. The masts 
are of pressed steel. Each section is ro 
feet long made up of two half cylinders 
bolted together. The bolt flanges of each 
section are at right angles to the flanges 
of the adjacent sections. 
The parts are cut to fit so the erection 

consists in pulling up the half cylinders 
with a hoist, the men in the platform 
easily swing them in place and bolt them 
fast. 
Five hundred cycle alternating current 

and a rotary spark gap will be used in an 
endeavor to provide a note that will not 
be interfered with by tropical atmospher-
ic discharges. These stations are intend-
ed for day and night service the year 
around. 
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ROBERT T. FRAZIER, JR., OF 
WASHINGTON, D. C., HAS BEEN 
GRANTED PATENT NO. 1,035,568 FOR 
A TELAUTOGRAPH. 
This invention relates to a new telauto-

graph which is an instrument to write or 
draw at a distance. Although there have 
been several such instruments patented, we 
believe the present invention to have some 
unusual merits and will probably be adopt-
ed at a not too distant date. 
In the language of the inventor we quote 

as follows: 
"My invention consists of a simple and 

accurate form of telautograph, the opera-
tion of which is based upon the principle 
that a current of electricity will be induced 
in a hollow coil of wire by a solenoid mag-
net in direct proportion to the depth of 
penetration of the latter into the bore of 
the former, and upon the further principle 
that any known character or combination of 
lines can be produced by three motions, 
which may, for convenience, be termed 
longitudinal, corresponding to the motion 
from top to bottom of the character, lateral, 
corresponding to motion from side to side 
of the character, and vertical, corresponding 
to the motion whereby the pen, pencil, 
stylus, or other inscribing Instrument is 
lifted from the paper or other surface upon 
which the character is being formed. In 
adapting these principles to the purposes 
of a telautograph I connect the stylus of the 
transmitting instrument to three primary 
magnets, susceptible, respectively, of longi 
tudinal, lateral and vertical movement, each 
movement of the stylus varying the rela-
tion of the corresponding primary magnet 
in respect to a secondary magnet and con-
sequently varying the strength of the cur-
rent induced in the latter. These secondary 
currents are transmitted to magnets at the 
receiving station, these magnets having 
armatures which are connected to the re-
producing stylus in the same manner that 
the primary magnets are connected to the 
inscribing stylus of the transmitting instru-
ment, and said armatures being attracted 
by the magnets of the receiving instrument 
in direct ratio to the strength of the sec-
ondary current induced in the correspond-
ing magnet of the transmitting instrument, 
whereby the movements of both transmit-
ting and receiving styluses will be precisely 
alike." 
From our illustrations it will be seen that 

there are three coils, a, b, c, which are con-
nected together mechanically by means of 
a lever, it, which moves the solenoids, a, b, 
c. From our illustrations, which are quite 
clear, it will be seen that any movement of 
the stylus, 12, will be transmitted to one or 
more of the three solenoids, which, in turn, 
change the current, in the magnetic spools, 
A, B, C. The receiving apparatus is almost 
identical with the sending apparatus, and it 

dR, 2 

is obvious obvious that any movement of the stylus, 
12, will be reproduced on the receiving in-
strument in the same manner as the stylus, 
12, moves in the transmitting apparatus. 
The patent specification makes good read-

ing to people interested in this device, and 
they should get a copy of the patent by all 
means. 

WILLIAM A. SPIEGEL, OF NEW 
YORK, HAS BEEN GRANTED PAT-
ENT NO. 1,038,506, FOR APPARATUS 
FOR AERIAL SIGNALING AND SIM-
ILAR PURPOSES. 
The present invention relates to signal-

ing device for use in the upper atmosphere 
and means for supporting the same. 
We quote: 
"In view of the perfection of flying ma-

chines and their proposed use in warfare, it 
becomes important to devise means for ob-
taining information of the approach of such 
machines at night time and of destroying 
the sante. As it is well known that sounds 
travel far in the quiet rarefied regions of 
the atmosphere, I propose to mount a tele-
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phone transmitter on a kite or kites, and 
connect same with the ship or fortification 
below, so that the noise of the motor of an 
approaching aeroplane can be heard at a 
great distance and its position located and 
means for destroying it put into operation. 
To the parachute kite may also be at-

tached the antennae of a wireless telegraph 
apparatus, so obtaining an unusual height 
of exposure of such antennae. Such an ap-
paratus is illustrated in Fig. 3, where II is 
a second kite having its parachute 12 con-
nected to kite 1, by the antennae 13. The 
cord 3 of the first kite passes through it 
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and has a button 14 on the other side. 
From the point 14 the cord 3 continues as a 
conductor 15 passing through a block or 
ring 16 on kite II, back to the parachute 12. 
The conductor 15 continues to the ground, 
or ship 17, as shown at 19. If used in con-
nection with a ship 17, it is preferably 
passed through a float 18 to prevent its foul-
ing the ship's rigging. The telephone 
transmitter 6 and dynamite cartridge 9 may 
then be mounted on kite i as before and 
connected to conductor 15-19. Cord 4 
which is connected direct to parachute 2, 

and through antennae 13 to parachute 12, 

is made of conducting material. 
In operating this apparatus both para-

chutes are collapsed when the tension is 
on cord 3, and said parachutes are opened 
when the tension is on cord 4. When the 
circuit from the wireless sending apparatus 
on the ship is put in circuit with conductors 
4 and 15, the wireless apparatus can be 
used. When this circuit is opened and a 
telephone receiver on the ship is put in cir-
cuit with wires 4 and 15 the telephonic cir-
cuit is complete." 
Our illustration shows the device where 

To is a horn or sound collector, collecting 
the sound waves in one direction to concen-
trate them on the diaphragm. It is claimed 
that with this device the operator on the 
ground can listen for the sound of a flying 
machine motor and judge of its distance 
from the kite. This the inventor thinks 
would be particularly useful at night. 
When the sound indicates that the ma-

chine is near enough to the telephone a 
current sent through strands 3 and 4 will 
detonate the dynamite cartridge 9 and de-
stroy the flying machine. 

PATENT NO. 1,037,732, FOR NON-
VIBRATOR IGNITION APPARATUS 
FOR INTERNAL COMBUSTION EN-
GINES, HAS BEEN GRANTED TO 
MARK B. CRIST, OF PITTSBURG, AND 
MERRITT R. WELL, OF WILKINS-
BURG, PENNSYLVANIA. 
This invention relates to -non-vibrator ig-

nition apparatus for internal combustion en-
gines, and we present it to our readers for 
the novelty of the idea. 
Part of this specification reads as follows: 
"In non-vibrator ignition systems for in-

ternal combustion engines the spark plug is 
connected to the terminal of the secondary 
coil of a transformer, the primary coil of 
which is connected to a battery, or some 
other source of direct current and the pri-
mary circuit of the system is provided with 
a circuit breaker across the terminals of 
which a condenser is connected. 
The high voltage spark across the termi-

nals of the secondary coil; that is in the 
spark plug of the engine, jumps at the time 
of breaking the primary circuit and is ren-
dered more effective by the condenser 
which at the time of breaking the circuit 
sends an accumulated charge through the 
primary circuit. 

Considerable difficulty has been encoun-
tered with the circuit breakers of such appa-
ratus because of the oxidation and burning 
away of the contact points which thereby 
render the circuit breaker ineffective in 
operation. 
The object of this invention has been the 

production of a simple and effective circuit 
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breaker in which effective means are util-
ized for overcoming the tendency of the 
contact points to oxidize. This and other 
objects we attain in an apparatus described 
and illustrated in the accompanying draw-
ings, throughout the several views of which 



MODERN ELECTRICS 819 

like parts are denoted by corresponding nu-
merals. 

Fig. i shows the wiring of the arrange-
ment, and by studying Fig. 2 we find a 
diaphragm, 7, which presses upon a quan-
tity of liquid, 5, contained in the cham-
ber, 4. It will be seen as the wheel, 9, 
revolves the cam, 7, depresses the piece, 8, 
resting upon the diaphragm, 7, more or less, 
' as is also shown in Fig. 3. Therefore, the 
column of liquid, 6, as shown in Fig. 2, will 
be depressed more cr less, together with the 
mercury, 12 and 12, which, originally level in 
the ends of the tubes, 12 and 13, in Fig. 3, 
disrupts the mercury in the tube, 52, rising 
in the upper part, 16. 
By studying the illustration the working 

of this apparatus is clearly shown. 
While this idea is a good one as far as it 

goes, we are very much afraid that the man-
ufacture of the glass tubes containing the 
mercury is not an easy matter, and we think 
it is far too sensitive to give good results 
for continued service. 
We never liked the idea of enclosing mer-

cury in a glass tube, especially if the appa-
ratus is to be shipped, and the idea of using 
such a device in connection with an engine, 
to our minds, is somewhat risky. However, 
if the inventor can substitute some other 
material for the glass, which, by the way, 
we doubt, the apparatus may become com-
mercially practicable. 

FRANCIS M. DUNCAN AND WIL-
LIAM S. EISENBERG, OF CALIFOR-
NIA, HAVE BEEN GRANTED PATENT 
NO. 1,037,744, FOR APPARATUS FOR A 
PROCESS OF FUMIGATION. 

The present invention shows an apparatus 
for fumigation of trees, for the destruction 
cf orchard pests, buildings, etc., by use of 
hydrocyanic acid gas. 
In the language of the inventor the main 

object of the invention is to provide an ap-
paratus which will carry out a continuous 
process for producing and delivering the 
hydrocyanic acid gas in a more economical, 
safe and convenient manner than is possible 
with the usual apparatus employed in such 
process. 
The apparatus utilized in the usual proc-

ess of producing hydrocyanic acid gas for 
the purpose of fumigation, by the use of po-
tassium cyanid and sulphuric acid, is expen-
sive and involves considerable inconven-
ience, labor and danger in depositing the 
pots and in collecting the same after the 
operation is over. 
Our present invention provides an appa-

ratus for production of the hydrocyanic acid 
gas in such manner that there is no danger 
of the operator being brought in contact 
with the fumes and all handling'of pots or 
similar utensils is dispensed with. 
The method of operation of the apparatus 

consists essentially in bringing nitrogen and 
acetylene gases into contact in a continuous 
manner, subjecting the said gases to the 
action of an electric discharge while they 
are thus brought into contact, thereby pro-
ducing hydrocyanic acid gas and delivering 

the hydrocyanic acid gas as produced, to 
the object to be fumigated. By such meth-
od of operation, the hydrocyanic acid gas is 
carried away and applied as rapidly as it is 
produced and the materials, namely, nitro-
gen and acetylene, which are used, are in-
nocuous, so that there is little danger in-
cident to the operation. 
The operation is carried out as follows: 

The gases in combining proportion are ad-
mitted into the respective reservoirs 8 and 
9, the amount admitted depending on the 
space to be fumigated, it being possible by 
means of the pressure gages to control the 
amount of gas in accordance with the size 
of the tree or room to be fumigated, or, if 
desired, a uniform amount may be admitted 
corresponding to the maximum size of tree 
in a given orchard. The apparatus is 

brought to the location where fumigation 
is required and the combining device 23 is 
placed within the inclosure indicated by 
dotted lines at 30 in Fig. s, representing, 
for example, a tent around a tree. Valve 
54 controlling the discharg from tanks 8 
and 9 is then opened and the gases are al-
lowed to stream into the combinator 23 
through the pipes ii and 12, the outlet of 
said pipes being located adjacent or oppo-
site to the space between the electrodes 28 
in said combining device and the discharge 
current being caused to pass between said 
electrodes by the operation of the induction 
coil 16, so that the gases issuing from the 
pipes II and 12 are combined to form hydro-
cyanic acid gas as fast as they enter the 
case, sufficient electric energy being fur-
nished for this purpose. The hydrocyanic 
acid gas so formed passes out in a continu-
ous stream through the outlet 25 at the top 
of the case and into the space within the 
inclosure 30 where it operates to effect the 
fumigation. When the contents of the tanks 
8 and 9 have become exhausted, the corn-
binator is withdrawn from the inclosure and 
placed within the next inclosure to be fumi-
gated and the operation repeated, a new 
supply of nitrogen and acetylene being ad-
mitted to the auxiliary or measuring tanks 
8 and 9. 

ARCHIBALD J. AUSTIN, OF CALI-
FORNIA, HAS BEEN GRANTED PAT-
ENT NO. 1,039,476, FOR AERIAL ILLU-
MINATING MECHANISM. 
This invention pertains to lighting sys-
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tems and according to the inventor it has 
particular reference to means for illuminat-
ing cities. 
The invention provides a balloon or other 

suspensional means for holding or carrying 
a powerful searchlight and reflectors where-
by the light produced will be disseminated 
in all directions downwardly, and it also 
comprises means for holding the gas field 
in a stable position, and suitable mechanism 
for elevating and holding the suspensional 
means, as will now be set forth in detail. 

• A3 
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In the accompanying drawing, Fig. f, is a 
view of a dirigible type of balloon, moored 
to suitable mechanism, and carrying a light 
ond reflecting apparatus. Fig. 2 is an end 
view of the balloon. Fig. 3 is a section of 
the cable employed. Fig. 4 is a view of a 
spherical type of balloon, with a modified 
type of lighting and reflecting apparatus. 
Our illustrations are self-explanatory, and 

it will also be seen that the inventor has 
gone to the trouble of constructing a special 
cable, 13, which not alone serves to hold 
the balloon fast, but also carries the electric 
current to same. 
We do not quite see the necessity of this 

invention and entertain grave doubt 
whether any city will ever adopt it. At 
best such a scheme is very hazardous, and 
the first real good thunder storm coming 
up unexpectedly will bring down the bal-
Icon with its lighting attachment almost as 
quickly as the lightning itself. Th;s, how-
over, would not be so bad, but an arrange-
ment of this sort, which is at best unstable, 
moving around all the time, is certainly not 
well equipped to light up the streets or even 
a square. 

WILLIAM SUMNER, OF LIVER-
POOL, ENGLAND, HAS BEEN GRANT-
ED PATENT NO. 1,037,683, FOR CUR-
RENT REGULATING DEVICE OR RE-

SI STANCE APPLICABLE FOR ELEC-
TRIC LIGHTING OR HEATING. 
This is a new idea in rheostats and we 

quote herewith an extract of the patent 
specification: 
This invention relates to improvements 

in electric current regulating devices or re-
sistances and is especially applicable for 
use in connection with incandescent lamps 
whereby the current supplied to the lamp 
may be regulated as required to any mini-
mum and the luminosity of the lamp fila-
mept varied accordingly, or the device may 
be used as an electric heater. 

Resistance devices or "dimmers" for elec-
tric lamps are known in which the medium 
of which the resistance is composed con-
sists of a loose mixture of powdered mica, 
sand and graphite, the resistability of the 
medium being varied according to the de-
gree of compression applied thereto. Such 
a resistance is however ,unsatisfactory inas-
much as there is not sufficient elasticity in 
the composition to cause it to restore itself 
to its normal condition when released from 
compression, and further, the several con-
stituents of the mixture, even if intimately 
intermixed in the first instance, are apt in 
course of time owing to vibration or the 
continued operation of compressing and re-
leasing, to separate themselves and thus de-
stroy the homogeneous character or even-
ness of the mixture, thereby causing the 
effectiveness of the resistance to be im-
paired. Resistances of this class are also 
known comprising a mixture of asbestos 
and carbon in the form of a pad adapted 
to be compressed for the purpose of vary-
ing the resistance. Such a preparation is, 
however, unsatisfactory owing to the fact 
that the small percentage of carbon which 
is requisite to effect the desired control of 

ce 6 

the comparatively small current passing 
through an incandescent lamp, cannot, by 
commercial methods, be evenly incorporated 
with the asbestos. Unless the carbon is 

ye. J. 
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very evenly distributed throughout the mix-
ture composing the resistance it is impos-
sible to obtain the nicety of or minute con-
trol of the current necessary to effect, say, 
a gradual dimming of the luminosity of an 
electric incandescent lamp as when pres-
sure is applied to the resistance a possible 
localization of the path of the current 
through the resistance may be set up, in 
which case a faint glow of the filament of 
the lamp would be impossible so long as 
any pressure was maintained and on the re-
moval of the pressure arcing may result. 

In the making of electric resistances from 
a series of sheets of fibrous material it has 
been proposed to coat the fibrous material 
on each side with coal tar, the sheets being 
subsequently heated to carbonize the fiber, 
but in this my invention the resistances 
after impregnation with the mixture here-
inafter described are heated to increase the 
resiliency of the said resistances. 
The present invention is directed to ob-

taining a resistance pad or the like which 
shall be characterized by an even and com-
paratively rare distribution of the carbon 
particles throughout a fibrous body or sup-
port, and which shall have a considerable 
elasticity. To effect this, I make a mixture 
of finely ground plumbago or analogous 
preparation of carbon reduced to the condi-
tion of an impalpable powder, and finely 
powdered chalk or the like insulating me-
dium in the proportion of about 25 per cent. 
of plumbago to 75 per cent. of chalk by 
weight. This mixture is then intimately in-
corporated with the fibrous material, pre-
ferably asbestos flax, in any suitable man-
ner, say by revolving them together in a 
receptacle, or treating them in a mixer until 
the asbestos is thoroughly impregnated with 
the mixture. Any excess of the plumbago 
and chalk is then shaken out. Such a meth-
od of treating the asbestos with a mixture 
of plumbago and chalk insures a very even 
and comparatively rare distribution of the 
particles of plumbago throughout the as-
bestos to be effected in a manner practicable 
on a commercial scale. The asbestos so 
prepared is then spun into yarn and coiled, 
wound or otherwise made up into pads or 
the like which, in a suitable construction, 
may be mounted within an asbestos, fiber 
or other fireproof shell or casing closed at 
one end by a contact plate or the like con-
nected to one end of the electrical conduc-
tor of the circuit to be controlled. 
The accompanying drawings show by 

way of example several methods of prepar-
ing a resistance pad from coiled or wound 
yarn and of mounting it within a box or 
casing. 
Our illustration shows several applica-

tions of this idea. Fig. 7, especially, shows 
a longitudinal section with a single pad 
mounted in a box or casing and having a 
controlling screw to form a regulating de-
vice suitable for an ordinary incandescent 
lamp. 

Fig. 8 is a longitudinal section showing 
how several pads may be assembled to pro-
vide a resistance of large capacity. 
The foregoing is a very good idea and 

covers a real demand for a sensitive rheo-
stat. 
We have no doubt that such a device in 

some shape or other will in time be adopted. 

ALEXANDER E. REDLICH, OF CHI-
CAGO, ILL., HAS BEEN GRANTED 
PATENT NO. 1,037,532 FOR A TOY 
TELEPHONE. 
No, this is not a new water cooled trans-

mitter for use in wireless telephony, al-

3 

though it looks as though it might be. It is 
nothing but a clever toy. There is nothing 
electrical at all about it, save that it looks 
like a telephone, and we only illustrate it 
herewith to show busy inventors that there 
is sometimes money in a device that imi-
tates some universal commodity. 
The device, as shown in our illustration, 

has rubber bulb 5, which imitates a tele-
phone receiver, and which is connected with 
the bottle i by means of a soft rubber tube 
8. By pressing the bulb 5, the air in the 
bulb will be pressed through the flexible 
rubber tube 8, and the air in 9 will press 
upon the water to, which, rising through 
the tube It, will squirt out of the trans-
mitter 12 through a fine hole, supposedly 
into the face of the operator, as soon as he 
presses the bulb 5. 

PATENT NO. 1,037,603, FOR ELEC-
TRICAL MUSICAL INSTRUMENTS, 
HAS BEEN GRANTED TO HALLIE R. 
DICKS, OF MINNESOTA. 
This invention relates to the art of musi-

cal instruments, and particularly pertains to 
a new and useful electrical musical appa-
ratus of that class, embracing a number of 
electromagnetic bells and keys electrically 
connected to the bells for operating them. 
The maid object of the in#ention is to 

provide an improved device of this design 
by which the harmony and the purity of the 
tone obtained from the bells are greatly in-
creased. 
Our illustration is self-explanatory. The 

device is made up like an ordinary piano 
and each key controls an electric bell hay-
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ing an attuned gong. The key B, when de-
pressed, makes contact between 6 and so, 
and the circuit is closed through the bat-
tery 13, thereby ringing the bell 57. 

It is evident that in a device of this kind 
as long as the keys are depressed the bells 
must sound contrary to the working of an 
ordinary piano where sound lasts only as 
long as the strings vibrate after they have 
been struck. 
Of course there is absolutely nothing new 

about this invention, and the idea is so 
plausible, and so old, that we are amazed 
that the Patent Office should have granted 
a patent on same. The writer of this ar-
ticle while a boy, some fifteen years ago, 
had a device of this sort; but instead of 
using bells with the gongs, the clapper of 
the bell struck against a wine -bottle which 
was filled, more or less, with water, to get 
the right sound. This device proved quite 
satisfactory and on account of the obvious 
features no patent was ever thought worth 
while. As a matter of fact, there are quite 
a few German manufacturers to-day selling 

(..7ej.e•-•"'• 

tuned electric bells for identically the same 
purpose set forth in Mr. Dick's patent. 

PATENT NO. 4°39,553, FOR ELEC-
TRIC CIGAR LIGHTER, HAS BEEN 
GRANTED TO JOSEPH LEVEEN AND 
MIFFLIN L ASHBAUGH, OF INDIANA. 
The present invention shows an electric 

cigar lighter of a novel construction and the 
excellent features of this invention will 
surely see it adopted before long. 
This again is one of these little things 

that are so simple that one may ask oneself 
why it has not been thought of a long time 
ego. In this respect it is very much like 
the egg of Columbus. 

The strange part of it is that this cigar 
lighter is very much like other cigar 
lighters in appearance, and as far as the 

working goes, but—and here the impor-
tant point comes in—this cigar lighter 
does not work with the ubiquitous battery, 
which at best always gives trouble and is 
a constant source of annoyance to the 
owner of the cigar lighter. The inventors, 
therefore, place one or more lamps at the 
bottom of the cigar lighter, in series with 
the plates, 2, Fig. 3, and when the brush, so, 
saturated with alcohol or other inflammable 
liquid, is carried over the plate, 6, Fig. 
and Fig. 2, the inflammable liquid will be 
made to burn immediately, dze to the sparks 
set up at 6, from the contacting of the metal 
part 50. 
While this in itself is a good idea, the in-

ventors have had the lucky thought to pro-
vide the case, 54, with transparency. 8, and 
therefore every time someone uses this 
lighter, the lamp, or lamps, 7, will light up 
the advertising transparency, therefore giv-
ing the apparatus a double use which is 
very likely to appeal to the merchant who 
Luys such an article. 

PATENT NO. 1,037,470, FOR MAIL-
BOX ALARM, HAS BEEN GRANTED 
TO MONROE WOODWARD GRINDLE, 
OF SANTA ROSA, CAL. 
This invention relates to a new and use-

ful improvement in mail box alarms, and 
the primary object of the invention is to 
provide an arrangement for ordinary mail 
boxes, and especially those used on rural 
routes, for sounding an alarm when a letter, 
postal card or other mail matter is depos-
ited in the box. Our illustration describes 
this device clearly. 
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In the box at the bottom, 1, there is pro-
vided an apparatus having a platform, 3, 
pivoted at 4, and balanced by means of a 
small box containing shot, it, in such a 
manner that even by dropping a postal card 
in the box the bottom, 3, makes contact 
with 13, thereby ringing the bell, 17, notify-
ing the owner of the box that mail has been 
deposited. 
A device of this kind is all right and looks 

quite nice on paper, but any device as sen-
sitive as the one described in the present 
patent is always subject to a lot of trouble, 
and has a good many faults. For instance, 
the slightest jar will close the contact, and 
if the box is not absolutely air tight a fairly 
strong wind will cause the contact to be 
closed. 
Another bad feature is also found in the 

fact that the bottom 3 is naturally subject 
to the temperature changes and will there-

fore curve more or less in cold or hot 
weather, thereby closing the contact. 

PATENT NO. 1,039,424, FOR CON-
NECTOR FOR ELECTRIC CONDUC-
TORS, HAS BEEN GRANTED TO 
IlOSE.1 F. MAXIM, OF NORFOLK, VA. 
The present invention shows improve-

ments in electrical terminals, and in particu-
lar to those adapted to be fastened to the 
poles of a battery to receive the ends of 
connecting wires. The structure of the 
terminal is very simple, being made up of a 
single stamped sheet of metal as shown in 
Fig. 4. Fig. 3 shows the piece rolled in the 
form of a tube with a spring, shown in Fig. 
5, inserted in the tube. The wire is in-
serted in the hole, 3, Fig. 3, and the spring, 
6, holds the wire that is to make contact 
with the binding post. 
While the idea as shown is no doubt good 

and while we are sure that it works satis-
factory, the entire apparatus is too crude 
and too cheap in our opinion. 
The ends of the wire loop, 12, extending 

from the binding post, is a very undesirable 
feature and does not help much towards im-
proving the appearance of the post. We 
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have no doubt that sooner or later a real 
good spring post will be invented by some-
one if the designer will only bear in mind 

that a post must not only be good, but it 
should look attractive enough for a manu-
facturer to adopt it on his goods. 

• 
HOSEA G. MA Mad, OF NORFOLK, 

VA., HAS BEEN GRANTED PATENT 
NO. 1,039,423, FOR CONNECTOR FOR 
ELECTRIC CONDUCTORS. 
This shows another binding post of the 

same inventor as the preceding one, and has 
all the bad features of the other one and 

re 

perhaps more. The working of this binding 
post is identically the same, the spring, 12, 
being depressed in order to uncover the 
hole, 3, Fig. 3, which breaks the connecting 
wire, zo, Fig. r. 
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The troub4e with the present pos: is that 
it is too stiff and unwieldy and also looks 
dangerous on account of the sharp points. 

PATENT NO. 1,038,832, FOR RAIL-
WAY - TELEPHONE, HAS BEEN 
GRANTED TO DENNIS D. BIGGERS, 
OF OKLAHOMA. 
This invention relates to a new and useful 

improvement in telephone systems, more par-
ticularly to a railway telephone; and the ob-
ject is to provide means of connecting with a 
moving train whereby the same may have 
communication with another train or station. 
Another object resides in providing a 

device, adapted for connection with a loco-
motive tender, whereby operators of the 
locomotive may use the system for signal-
ing purposes. 
We give herewith an extract from this 

specification. The inventor says as follows: 
  _e 

"One indicates locomotive cab and 2 the 
tender for the locomotive, said locomotive 
and tender being run on the usual or any 
preferred form of rail 3. Extending longi-
tudinally the full length of the rail, or any 
desired distance, is a current conductor 4 
which may comprise a rod or flat wire, 
which is held in position and secured to the 
rail by means of an improved clamping de-
vice. This clamping device comprises the 
bifurcated member 5, the arms of which are 
adapted to be engaged with the upper and 
lower faces of the base flange 6 of said 
rail, and one of said arms is provided with 
a locking bolt 7 which is adapted to be 
turned into engagement with said base 

flange, whereby said member may be se-
curely held to .the rail. The member 5 is 
provided with a substantially vertical arm 
8 and the upper portion is bent out of aline-
ment with the general trend thereof to form 
a jaw or the like 9, and pivotally engaged 
with said arm 8 is an additional cross arm 
It) designed similatly to the arm 8 and is 
also provided with a jaw z' at the upper 
end thereof. 
The arms 8 and to are provided with 

cpenings which, when said arm to is posi-
tioned so that the jaws 9 and ii are sub-
stantially closed, are aligning, and adapted 
ta extend through the aligning openings, is 
a bolt 12, the outer end of which is threaded 
to receive a nut 13, so that when said nut is 
properly positioned on the bolt 12, the jaws 
9 and it of the arms will be closed to se-
curely lock the current conductor therebe-
tween. In this manner, said conductor may 
be carried throughout the length of the rails 
or for any distance desired, and in order to 
prevent the grounding of the circuit, an 
irsulation 14 of rubber or any desired ma-
terial is provided on the effective faces of 
the jaws 9 and II to engage the conductor 4. 
Secured to the bottom of the tender 2 in 

any desired manner is a metallic frame 15, 
to which is pivotally engaged the upper end 
of a lever or arm 16, and to the lower end 
of said lever or arm 16 is secured en insu-
lated sleeve 17. This sleeve has a portion 
of one wall thereof cut away, and the lower 
portion of said sleeve is formed solid, as 
shown at 18, through which solid portion 
extends an opening 19, and a current col-
lector 20 has an upwardly extending stem 
21 formed on the upper portion thereof 
which extends through the opening 19 in 
the solid portion 18 of said sleeve. The 
stem 21 is provided on its free end with an 
eye 22 which is engaged by one end of a 
wire 23, which wire extends upwardly along 
the side of said lever 16 and connects with 
the usual or any preferred form of phone 
box 24 mounted as I have shown, in the 
drawings, in the cab I of the locomotive, but 
it will be understood that said box may be 
mounted in any desired place on the train. 
'I'he wire 23 has its exposed portion covered 
with the usual form of insulation, and as 
said wire is drawn somewhat taut, the cur-
rent collector 20 will be held in position ad-
jacent the solid portion 18 on the sleeve 17. 
This current conductor 20 has its effective 
or engaging face somewhat convexed, and 
the sides thereof are provided with the lugs 
25 to prevent the collector from jumping 
the conductor 4 in case of any lateral move-
ment and secured to the side walls of the 
sleeve 17 are the insulated guards or finders 
26 which depend to opposite sides of the 
conductor 4 and prevent any appreciable 
lateral movement of the lever. The frame 
15 has also engaged therewith one end of a 
coil spring 27, the opposite end of said 
spring being engaged with said lever 16, so 
that said lever is held normally in upward 
position and out of engagement with the 
current conductor 4, but I have provided 
means for manually disposing said lever in 

(Continued on page 892.) 
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Simple Experiments in Chemistry 
By Philip Edelman 

8. Sulphur 

Sulphur is a very important element 
and is found in abundant quantities, both 
free and combined. The chief deposits 
in the United States are in Louisiana. 
The sulphur is obtained from the Louisi-
ana beds by a hydraulic method. The 
sulphur is melted in the beds by means 
of hot water introduced through a pipe 
and rises part of the way up into another 
pipe. It is then brought to the surface 
by means of air pumps. 

There are three known forms of sul-
phur, which have different properties, 
and which can be changed from one form 
to the other. Roll sulphur will do for 
most of the following experiments. 
The ordinary roll sulphur is a brittle 

yellow solid. It is a non-conductor of 
heat and electricity. It is one of the best 
insulators but is not suited to most elec-
trical requirements on account of its brit-
tle and inflammable properties. The 
warmth of the hand alone is sufficient to 
make a piece of sulphur crackle or break 
from the resulting unequal expansion. 
Experiment. Fill a test tube one-third 

full of sulphur and heat the tube gently. 
The sulphur will melt but the color 
should not change. The liquid should be 
thin. Now continue the heating and note 
that the sulphur becomes sticky, thick and 
darker. Now heat until the sulphur 
boils, becomes black, and a brown vapor 
forms. Now hold the test 
tube in a slanting position 
and let the vapor fall upon 
some water in an open ves-
sel. The fine yellow powder 
produced is called flowers 
of sulphur. Now remove Monoclinic ys-
the scum and pour the tal Formation 

boiling sulphur into FIG. I 

the water. Turn the test tube quickly 
back into the vertical position. Result. 
The remaining sulphur in the tube 
changes to a yellow solid again and the 
sulphur which was poured into the water 
is brown and plastic. The latter is a 
plastic form of sulphur and can be 
pulled and worked like rubber. It soon 
crystallizes and changes to the brittle 

yellow form. This cycle of changes is 
quite remarkable. 
Experiment. Use the same test tube 

used in the preceding experiment and 
again melt a third of the tube full of 
sulphur. Have ready a filter, prepared 
as follows: Fold two pieces of round 
filter paper, first in halves and then in 
quarters, and put one piece inside of the 

other so that you have a 
cone with four thicknesses 
of paper on all of the sides. 
Place the paper in a fun-
nel and when the sulphur 
is melted pour it into this 
funnel. Allow to cool and 
as soon as crystals begin 
to shoot across the surface 

FIG. 2 pour the remaining liquid 
sulphur out of the funnel. When the 
sulphur in the funnel has completely 
cooled, unfold the paper. The crystals 
should be needle like and a brown yellow 
color. (See illustration.) The crystals 
will become yellow after a time. This 
form of sulphur is called the monoclinic 
crystals of sulphur. 

Experiment. Grind one-eighth of a 
teaspoonful of roll sulphur and put it 
into a test tube. Pour one inch of car-
bon disulphide over it and shake well. 
Filter through filter paper and allow 
to stand. After some time the carbon 
disulphide solution will deposit another 
form of crystalline sulphur called othor-
hombic crystals. (See illustration.) Car-
bon disulphide is very inflammable and 
care should be taken in handling it. 

Experiment. Heat a mixture of iron 
filings and flowers, of sulphur in a test 
tube. As soon as the reaction starts it 
spreads through the mixture and causes 
it to glow. The product is iron sulphide 
and contains equal parts of iron and sul-
phur. The tube should be broken and the 
sulphide saved for another experiment. 

Experiment. Melt some sulphur in a 
test tube and heat a spiral of copper wire 
at the same time. The copper spiral is 
made by winding about a foot of No. 20 
wire around a pencil a few times and 
leaving a straight portion about 5 inches 

Orthorhombic 
Formation 



M.E. 
1—Delivery Tube. 2—Thistle Tube. 
3—Flask. 4—Stand. 5—Level of 

Acid. 6—Copper Strips and 
Sulphuric Acid 

FIG. 4 
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long for a handle. Drop the heated cop-
per into the test tube. The copper com-
bines with the sulphur to form copper 
sulphide and the spiral is coated with the 
latter compound. If the sulphide is 
broken away, the copper wire will be 
found to be much thinner. 
Experiment. Mix some flowers of 

sulphur and zinc dust together. (About 
one-half teaspoonful of each.) Place the 
mixture upon a piece of brick and ignite 
in some place where the violent action 
will do no harm. The action is very 
strong and brilliant and a fine powder 
(zinc sulphide) results. It is remarkable 
that oxygen does not entcr into consid-
eration in this •experiment. 

Hydrogen Sulphide Experiments 

As the name indicates, hydrogen sul-
phide is a compound of sulphur and hy-
drogen. There are two parts of hydro-
gen to one of sulphur. It is a very dis-
agreeable gas and has the odor of rotten 
eggs. It is the same gas that is noticed 
near sewers. 

Experiment. Set up an apparatus as 
shown in 
Fig. 3, using 
the iron sul-
phide pre-
viously 
prepared and 
dilute hydro-
chloric 
or sulphuric 
acid. Fill a 
test tube 
full of the 
gas by down-
ward dis-
pl a c e-
ment, and use 
it for the 
fountain ex-
periment as 
in the case 
of ammonia 
a n d hydro-
chloric acid. 

This shows that it is very soluble in 
water. 

Experiment. Fill another tube full of 
the gas and bring it to a flame. It should 
burn with a blue flame, and the odor of 
burning sulphur should be noticed. Sul-
phur will be deposited in the tube. When 
not in use the generator should be placed 
so that the delivery tube is in water, to 
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prevent the gas from escaping into the 
room. 
Experiment. Bubble the gas through a 

solution of blue litmus and watch the 
cycle of changes. Allow the solution to 
stand and look for free sulphur on the 
surface of the liquid. 

E.rperiment. Prepare solutions of the 
following compounds in separate test 
tubes, by dissolving small portions in 
water: 1. Potassium Nitrate. 2. Cop-
per Sulphate. 3. Potassium nitrate and 
copper sulphate. 
Now pass the hydrogen sulphide gas 

through each tube. In case the generator 
works too slow, clean it out and add 
more acid to the sulphide. 

Result. There should be no precipitate 
in the first tube and black precipitates in 
the other two. Copper sulphide forms 
in the second and third tubes but the pot-
assium remains unchanged. This illus-
trates the reducing power of hydrogen 
sulphide and its use in separating metals. 
If the liquid in the last tube be filtered 
the copper remains as a precipitate on 
the paper and the potassium nitrate pass-
es through the paper. 

Similar effects are produced when 
silver spoons are blackened by contact 
with eggs, and when other silverware is 
exposed to the action of hydrogen sul-
phide which is present in illuminating 
gas. 

Sulphur Dioxide Experiments 

Sulphur dioxide is a compound in 
which there are two parts of oxygen 
and one part of sulphur. Its chief use is 
found in the manufacture of sulphuric 
acid. It is also used to fumigate cloth-
ing and rooms, to preserve meats and 
wines, as a refrigerant, and for several 
other purposes. 

Experiment. Burn a small piece of 
sulphur. The peculiar odor of burning 
sulphur is due to the sulphur dioxide 
which forms. 
Experiment. Arrange apparatus as 

shown in Fig. 4, using a few strips of 
sheet copper and concentrated sulphuric 
acid, heat carefully. The sulphur diox-
ide is obtained from the acid which is 
used. 

Experiment. Try the fountain experi-
ment used for the hydrogen sulphide gas. 
It is necessary to put a little water into 
the test tube before collecting the sul-
phur dioxide in it. 
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Sulphur dioxide is colorless, heavier 
than air and has a disagreeable odor 
which is suffocating. The gas will not 
burn in air. 

Experiment. Collect a tube or bottle of 
the gas and 
insert a light-
ed candle 
into it. It 
goes out be-
cause the gas 
will not sup-
port this kind 
o f combus-
tion. T h e 
gas is best 
collect-
ed by down-
w a rd dis-
placement. 
Sulphur 

dioxide has M.E. 1—Thistle Tube. 2—Bottle. 3— 
some proper- Delivery Tube. 4—Iron Sul-
ti es which phide and Acid. 

FIG. 3 
a r e similar 
to chlorine. Thus it can be liquefied, is 
soluble in water, and has the power to 
bleach when in a moist condition. It can 
be solidified by cold and pressure, and 
when it evaporates heat is absorbed as 
in the case of other liquefied gases. 

Experiment. Bubble the gas through 
a vessel containing blue litmus water. It 
turns the solution red, indicating the for-
mation of an acid and bleaches. The 
acid which forms is sulphuric acid. 

Experiment. Put a little sodium hy-
droxide solution (common lye dissolved 
in water), into a test tube. Now add a 
little litmus water and bubble the gas 
through the liquid until the color changes. 
Pour the liquid into an open dish and 
evaporate it until all of the liquid is 
boiled away. The residue is a new com-
pound, sodium sulphite, and is made up 
of sodium sulphur and oxygen. Pour 
some dilute sulphuric acid over the so-
dium sulphite which has formed. Re-
sult. Bubbles should appear and an odor 
of sulphur dioxide should be noticed. 
The sodium sulphite is decomposed and 
re-combined, sulphur dioxide being one 
new compound that is formed. 

Experiment. Red or purple flowers can 
be bleached to a colorless flower by treat-
ing with moist sulphur dioxide. Pour a 
little water into a vessel befote filling it 
with the gas for this purpose. Sulphur 
dioxide is used to treat substances which 

1 

3 

4 
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cannot be treated with chlorine ou ac-
count of the great activity of the latter 
which is injurious to many delicate ma-
terials. 
The main properties of sulphur and 

its chief single compounds with oxygen 
and hydrogen have been considet ed. The 
utility of sulphur in fireworks, gunpow-
der, matches, and for vulcanizing rubber 
is worthy of mention. If a spark coil is 
at hand, the value of sulphur as an insu-
lator can be ascertained. 

Copyright, 1912, by Philip Edelman. 

THE PRACTICAL ELECTRICIAN 
(Continued from page 796.) 

From the heat of the arc the carbons 
are consumed rather quickly, especially 
in the open air, and the distance between 
the two points increases continually until 
finally the arc extinguishes, if we do not 
keep the carbons at the right distance by 
some mechanical contrivance. 
The positive carbon gives about 85 per 

cent., the negative carbon'io per cent. 
and the arc itself 5 per cent., or the total 
quanity of light. The main part, there-
fore, is obtained from the positive car-
bon. When using alternating current the 
two carbons burn away at the same rate 
and are both pointed. 
The frequency of roo or 50 cycles per 

second suffice to give a steady arc. 
From Ohm's Law, the resistance of 

the arc equals the tension at the carbon 
points, divided by the current intensity in 
the lamp. 

(To be continued.) 

LONG DISTANCE COMMUNICA-
TION FROM SHIPS 

It is reported from Berlin that the 
Hamburg-American Line steamship Cor-
dova, while on a recent trip to Central 
America, remained in constant communi-
cation with the German wireless station 
at Norddeich for thirteen days. The 
maximum distance covered was 2,400 

ONE DID IT 
"You can't tell me there is no honesty 

in the world." . 
"How now ?" 
"I left a box of cigars somewhere the 

other day. Somebody found it, smoked 
one, and returned the rest."—Kansas 
City Journal. 
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MARCONI STATION AT SAN 
FRANCISCO 

The Marconi Wireless Telegraph 
Company has secured 1,750 acres at 
Bolinas and Tomales Bay, about ten 
miles from San Francisco, for two wire-
less stations on which will be erected re-
ceiving apparatus and transmitting mech-
anism of 500 kilowatts capacity. The 
stations will be operated simultaneously 
or in duplex. The total expenditures 
for land and stations will be $500,000. 
At both transmitting and receiving 

stations will be 12 steel towers 350 feet 
high in addition to buildings for housing 
the operating apparatus and power 
plants. When completed the San Fran-
cisco stations will communicate direct 
with a station to be erected at Manila, 
carrying messages almost 7,000 miles. 

STATION IN HONOLULU FOR 
MARCONI CO. 

The Marconi company has acquired 
land for two wireless stations at Hono-
lulu and structural work has already 
been begun. These stations will be sim-
ilar to those to be erected at San Fran-
cisco, Cal. 
When the San Francisco and Tzono 

stations are completed there will be con-
stant communication by wireless between 
these two widely separated points night 
and day. 
The Honolulu station is the connecting 

link of the Marconi wireless globe gird 
ling scheme. Messages will then be pos-
sible from San Francisco to Honolulu, 
to Manila, Singapore and Bangalore, to' 
Aden, thence through Egypt to London 
and New York. 

"FIPS" IS SICK 
Our readers will note that the Wire-

less Screech this month is missing. Our 
poor Editor of the screech has had a ter-
rible brain storm for the last three weeks 
and has indigestion of the hair. 

This brings us face to face with the 
problem of asking our readers if they 
want more "Screech" ór less. 
We profess that we are puzzled. Some 

readers want it and quite a few do not 
care for it. If you wish more Screech 
we must hear from you. Suppose you 
sit down and write us a postal telling us 
what you think. We are sure that "Fips" 
will appreciate the kindness. 

ROCKLAND COUNTY RADIO 
WIRELESS ASSOCIATION. 

The Rockland County Radio Wireless 
Association has been reorganized and the 
following officers elected: M. V. Bry-
ant, President; P. Haeselbarth, Secre-
tary; H. I. Sprott, Treasurer. 
Any amateur in Rockland County is 

invited to be present at the meetings and 
requested to apply for membership. 

Meetings are held every Thursday 
night at 8 P. 1.1., at the residence of the 
president, 6 S. Highland avenue, Nyack, 
N. Y. 

ZANESVILLE WIRELESS ASSO-
CIATION 

The Zanesville Wireless Association 
has been in existence for over a year. 
It was organized for the purpose of 
studying and experimenting with wireless 
telegraphy and telephony. The presi-
dent is Charles S. Shryock. All cor-
respondence should be addressed to the 
secretary, Rudolph C. Kamphausen, 105 
South Seventh street, Zanesville, Ohio. 

TRI-COUNTRY WIRELESS A SSO 
CIATION 

The Tri-County Wireless Association 
was recently organized at Greenfield, 
Ohio, and the following officers elected: 
Charles B. Upp, president; Louis Eck-
ert, secretary; Dwight Massey, treasurer. 

Œlle MOM' 1' annul! 
Hundreds and thousands of years ago; 
From summer sky and clouds of snow, 
Unchained, unhampered, stretching low, 
People and trees in the world below, 
King Lightning reigned supreme! 

Flashing, crashing, left and right, 
Morn and noon, and eve and night, 
Boasting his power, his awful might, 
To fill all things with hopeless fright, 
By mountain and wooded stream. 

But Lightning now is a piteous slave, 
With the Heavens vast for his lonely grave, 
And only the stars to hear him rave, 
Against the power which holds him slave— 
The power that chained his hands! 

And round the world the wireless rings, 
The dynamo hums, the engine sings, 
The arc-lamps shine and the dare flame flings 
Light to the world, to light all things— 
For Lightning shackled stands. 

Edmund Lea my. 
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The Wireless Law 

An Act to 

[Public—No. 264] 
[S. 6412] 

regulate radio communication 

Be it enacted by the Senate and House of 
Representatives of the United States of 
America in Congress assembled, That a per-
son, company, or corporation within the juris-
diction of the United States shall not use or 
operate any apparatus for radio communica-
tion as a means of commercial intercourse 
among the several States, or with foreign 
nations, or upon any vessel of the United 
States engaged in interstate or foreign com-
merce, or for the transmission of radiograms 
or signals the effect of which extends beyond 
the jurisdiction of the State or Territory in 
which the same are made, or where interfer-
ence would be caused thereby, with the re-
ceipt of messages or signals from beyond the 
jurisdiction of the said State or Territory, 
except under and in accordance with a license, 
revocable for cause, in that behalf granted 
by the Secretary of Commerce and Labor up-
on application therefor; but nothing in this 
Act shall be construed to apply to the trans-
mission and exchange of radiograms or sig-
nals between points situated in the same 
State: Provided, That the effect thereof shall 
not extend beyond the jurisdiction of the said 
state or interfere with the reception of radio-
grams or signals from beyond said jurisdic-
tion; and a license shall not be required for 
the transmission or exchange of radiograms 
or signals by or on behalf of the Government 
of the United States, but every Government 
station on land or sea shall have special call 
letters designated and published in the list of 
radio stations of the United States by the De-
partment of Commerce and Labor. Any per-
son, company, or corporation that shall use or 
operate any apparatus for radio communica-
tion in violation of this section, or knowingly 
aid or abet another person, company, or cor-
poration in so doing, shall be deemed guilty 
of a misdemeanor, and on conviction thereof 
shall be punished by a fine not exceeding five 
hundred dollars, and the apparatus or device 
so unlawfully used and operated may be ad-
judged forfeited to the United States. 
SEC. 2. That every such license shall be in 

such form as the Secretary of Commerce and 
Labor shall determine and shall contain the 
restrictions, pursuant to this Act, on and sub-
jeet to which the license is granted; that every 
such license shall be issued only to citizens 
of the United States or Porto Rico or to a 
company incorporated under the laws of some 
State or Territory or of the United States or 
Porto Rico, and shall specify the ownership 
and location of the station in which said ap-
paratus shall be used and other particulars 
for its identification and to enable its range to 
be estimated; shall state the purpose of the 
station, and, in case of a station in actual op-
eration at the date of passage of this Act, 
shall contain the statement that satisfactory 

proof has been furnished that it was actually 
operating on the above-mentioned date; shall 
state the wave length or the wave lengths 
authorized for use by the station for the pre-
vention of interference and the hours for 
which the station is licensed for work; and 
shall not be construed to authorize the use of 
any apparatus for radio communication in any 
other station than that specified. Every such 
license shall be subject to the regulations con-
tained herein, and such regulations as may 
be established from time to time by authority 
of this Act or subsequent Acts and treaties of 
the United States. Every such license shall 
provide that the President of the United 
States in time of war or public peril or dis-
aster may cause the closing of any station for 
radio communication and the removal there-
from of all radio apparatus, or may authorize 
the use or control of any such station or ap-
paratus by any department of the Government, 
upon just compensation to the owners. 

Sac,. 3. That every such apparatus shall at 
all times while in use and operation as afore-
said be in charge or under the supervision of 
a person or persons licensed for that purpose 
by the Secretary of Commerce and Labor. 
Every person so licensed who in the operation 
of any radio apparatus shall fail to observe 
and obey regulations contained in or made 
pursuant to this Act or subsequent Acts or 
treaties of the United States, or any one of 
them, or who shall fail to enforce obedience 
thereto by an unlicensed person while serv-
ing under his supervision, in addition to the 
punishments and penalties herein prescribed, 
may suffer the suspension of the said license 
for a period to be fixed by the Secretary of 
Commerce and Labor not exceeding one year. 
It shall be unlawful to employ any unlicensed 
person or for any unlicensed person to serve 
in charge or in supervision of the use and 
operation of such apparatus, and any person 
violating this provision shall be guilty of a 
misdemeanor, and on conviction thereof shall 
be punished by a fine of not more than one 
hundred dollars or imprisonment for not more 
than two months, or both, in the discretion of 
the court, for each and every such offense: 
Provided, That in case of emergency the Sec-
retary of Commerce and Labor may authorize 
a collector of customs to issue a temporary 
permit, in lieu of a license, to the operator on 
a vessel subject to the radio ship Act of June 
twenty-fourth, nineteen hundred and ten. 
SEC. 4. That for the purpose of preventing 

or minimizing interference with communica-
tion between stations• in which such apparatus 
is operated, to facilitate radio communication, 
and to further the prompt receipt of distress 
signals, said private and commercial stations 
shall be subject to the regulations of this sec-
tion. These regulations shall be enforced by 
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the Secretary of Commerce and Labrr through 
the collectors of customs and other officers 
of the Government as other regu'ations here-
in provided for. 
The Secretary of Commerce and Labor may, 

in his discretion, waive the provisions of any 
or all of these regulations when no interfer-
ence of the character above mentioned can 
ensue. 
The Secretary of Commerce and Labor may 

grant special temporary licenses to stations ac-
tually engaged in conducting experiments for 
the development of the science of radio com-
munication, or the apparatus pertaining there-
to, to carry on special tests, using any amount 
of power or any wave lengths, at such hours 
and under such conditions as will insure the 
least interference with the sending or receipt 
of commercial or Government radiograms, of 
distress signals and radiograms, or with the 
work of other stations. 

In these regulations the naval and military 
stations shall be understoy to be stations on 
land. 

REGULATIONS 

NORMAL WAVE LENGTH 
First. Every station shall be required to 

designate a certain definite wave length as the 
normal sending and receiving wave length of 
the station. This wave length shall not ex-
ceed six hundred meters or it shall ex-
ceed one thousand six hundred meters. Every 
coastal station open to general public service 
shall at all times be ready to receive messages 
of such wave lengths as are required by the 
Berlin convention. Every ship station, except 
as hereinafter provided, and every coast sta-
tion open to general public service shall be 
prepared to use two sending wave lengths, 
one of three hundred meters and one of six 
hundred meters, as required by the interna-
tional convention in force: Provided, That 
the Secretary of Commerce and Labor may, 
in his discretion, change the limit of wave 
length reservation made by regulations first 
and second to accord with any international 
agreement to which the United States is a 
party. 

OTHER WAVE LENGTHS 
Second. In addition to the normal sending 

wave length all stations, except as provided 
hereinafter in these regulations, may use other 
sending wave lengths: Provided, That they 
do not exceed six hundred meters or that they 
do exceed one thousand six hundred meters: 
Provided further, That the character of the 
waves emitted conforms to the requirements 
of regulations third and fourth following. 

USE OF A "PURE WAVE" 
Third. At all stations if the sending ap-

paratus, to be referred to hereinafter as the 
"transmitter," is of such a character that the 
energy is radiated in two or more wave 
lengths, more or less sharply defined, as in-
dicated by a sensitive wave meter. the energy 
in no one of the lesser waves shall exceed ten 
per centum of that in the greatest. 

USE OF A "SHARP WAVE" 
Fourth. At all stations the logarithmic de-

crement per complete oscillation in the wave 
trains emitted by the transmitter shall not 
exceed two-tenths, except when sending dis-

tress signals or signals and messages relating 
thereto. 
USE OF "STANDARD DISTRESS 

WAVE" 
Fifth. Every station on shipboard shall be 

prepared to send distress calls on the normal 
wave length designated by the international 
convention in force, except on vessels of small 
tonnage unable to have plants insuring that 
wave length. 

SIGNAL OF DISTRESS 
Sixth. The distress call used shall be the in-

ternational signal of distress . . . — — — . . . 
USE OF "BROAD INTERFERING 
WAVE" FOR DISTRESS SIGNALS 
Seventh. When sending distress signals, the 

transmitter of a station on shipboard may be 
tuned in such a manner as to create a maxi-
mum of interference with a maximum of ra-
diation. 
DISTANCE REQUIREMENT FOR DIS-

TRESS SIGNALS 
Eighth. Every station on shipboard, wher-

ever practicable, shall be prepared to send dis-
tress signals of the character specified in reg-
ulations fifth and sixth with sufficient power 
to enable them to be received by day over 
sea a distance of one hundred nautical miles 
by a shipboard station equipped with apparatus 
for both sending and receiving equal in all 
essential particulars to that of the station first 
mentioned. 
"RIGHT OF WAY" FOR DISTRESS 

SIGNALS 
Ninth. All stations are required to give 

absolute priority to signals and radiograms 
relating to ships in distress; to cease all send-
ing on hearing a distress signal; and, except 
when engaged in answering or aiding the ship 
in distress, to refrain from sending until all 
signals and radiograms relating thereto are 
completed. 
REDUCED POWER FOR SHIPS NEAR 

A GOVERNMENT STATION 
Tenth. No station on shipboard, when 

within fifteen nautical miles of a naval or 
military station, shall use a transformer input 
exceeding one kilowatt, nor when within five 
nautical miles of such a station, a transformer 
input exceeding one-half kilowatt, except for 
sending signals of distress, or signals or ra-
diograms relating thereto. 

INTERCOMMUNICATION 
Eleventh. Each shore station open to gen-

eral public service between the coast and ves-
sels at sea shall be bound to exchange radio-
grams with any similar shore station and with 
any ship station without distinction of the 
radio systems adopted by such stations, re-
spectively, and each station on shipboard shall 
be bound to exchange radiograms with any 
other station on shipboard without distinction 
of the radio systems adopted by each station, 
respectively. 

It shall be the duty of each such shore sta-
tion, during the hours it is in operation, to 
listen in at intervals of not less than fifteen 
minutes and for a period not less than two 
minutes, with the receiver tuned to receive 
messages of three hundred meter wave lengths. 

DIVISION OF TIME 
Twelfth. At important seaports and at all 

other places where naval or military and pri-
vate or commercial shore stations operate in 
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such close proximity that interference with 
the work of naval and military stations can 
not be avoided by the enforcement of the reg-
ulations contained in the foregoing regula-
tions concerning wave lengths and character 
of signals emitted, such private or commercial 
shore stations as do interfere with the recep-
tion of signals by the naval and military sta-
tions concerned shall not use their transmit-
ters during the first fifteen minutes of each 
hour, local standard time. The Secretary of 
Commerce and Labor may, on the recommen-
dation of the department concerned, designate 
the station or stations which may be required 
to observe this division of time. 
GOVERNMENT STATIONS TO OB-

SERVE DIVISION OF TIME 
Thirteenth. The naval or military stations 

for which the above-mentioned division of 
time may be established shall transmit signals 
or radiograms only during the first fifteen 
minutes of each hour, local standard time, ex-
cept in case of signals or radiograms relat-
ing to vessels in distress, as hereinbefore pro-
vided. 
USE OF UNNECESSARY POWER 
Fourteenth. In all circumstances, except in 

case of signals or radiograms relating to ves-
sels in distress, all stations shall use the mini-
mum amount of energy necessary to carry out 
any communication desired. 

GENERAL RESTRICTIONS ON PRI-
VATE STATIONS 

Fifteenth. No private or commercial sta-
tion not engaged in the transaction of boisa 
fide commercial business by radio communi-
cation or in experimentation in connection 
with the development and manufacture of 
radio apparatus for commercial purposes 
shall use a transmitting wave length exceed-
ing two hundred meters or a transformer 
input exceeding one kilowatt except by spe-
cial authority of the Secretary of Commerce 
and Labor contained in the license of the 
station: Provided, That the owner or oper-
ator of a station of the character mentioned 
in this regulation shall not be liable for a 
violation of the requirements of the third 
or fourth regulations to the penalties of one 
hundred dollars or twenty-five dollars, re-
spectively, provided in this section unless 
the person maintaining or operating such 
station shall have been notified in writing 
that the said transmitter has been found, 
upon tests conducted by the Government. 
to be so adjusted as to violate the said 
third and fourth regulations, and oppor-
tunity has been given to said owner or oper-
ator to adjust said transmitter in conform-
ity with said regulations. 

SPECIAL RESTRICTIONS IN THE 
VICINITIES OF GOVERNMENT 

STATIONS 
Sixteenth. No station of the character 

mentioned in regulation fifteenth situated 
within five nautical miles of a naval or mili-
tary station shall use a transmitting wave 
length exceeding two hundred meters or a 
transformer input exceeding one-half kilo-
watt. 
SHIP STATIONS TO COMMUNICATE 
WITH NEAREST SHORE STATIONS 
Seventeenth. In general, the shipboard sta-

tions shall transmit their radiograms to the 
nearest shore station. A sender on board a 
vessel shall, however, have the right to desig-
nate the shore station through which he de-
sires to have his radiograms transmitted. If 
this can not be done, the wishes of the sender 
are to be complied with only if the transmis-
sion can be effected without interfering with 
the service of other stations. 
LIMITATIONS FOR FUTURE INSTAL-

LATIONS IN VICINITIES OF 
GOVERNMENT STATIONS 

Eighteenth. No station on shore not in ac-
tual operation at the date of the passage of 
this Act shall be licensed for the transaction 
of commercial business by radio communica-
tion within fifteen nautical miles of the fol-
lowing naval or military stations, to wit: Ar-
lington, Virginia; Key West, Florida; San 
Juan, Porto Rico; North Head and Tatoosh 
Island, Washington; San Diego, California; 
and those established or which may be estab-
lished in Alaska and in the Canal Zone; and 
the head of the department having control of 
such Government stations shall, so far as is 
consistent with the transaction of govern-
mental business, arrange for the transmission 
and receipt of commercial radiograms under 
the provisions of the Berlin convention of 
nineteen hundred and six and future interna-
tional conventions or treaties to which the 
United States may be a party, at each of the 
stations above referred to, and shall fix the 
rates therefor, subject to control of such rates 
by Congress. At such stations and wherever 
and whenever shore stations open for general 
public business between the coast and vessels 
at sea under the provisions of the Berlin con-
vention of nineteen hundred and six and fu-
ture international conventions and treaties to 
which the United States may be a party shall 
not be so established as to insure a constant 
service day and night without interruption, 
and in all localities wherever or whenever 
such service shall not be maintained by a 
commercial shore station within one hundred 
nautical miles of a naval radio station, the 
Secretary of the Navy shall, so far as is con-
sistent with the transaction of governmental 
business, open naval radio stations to the gen-
eral public business described above, and shall 
fix rates for such service, subject to control 
of such rates by Congress. The receipts from 
such radiograms shall be covered into the 
Treasury as miscellaneous receipts. 

SECRECY OF MESSAGES 
Nineteenth. No person or persons engaged 

in or having knowledge of the operation of 
any station or stations, shall divulge or pub-
lish the contents of any messages transmitted 
or received by such station, except to the per-
son or persons to whom the same may be di-
rected, or their authorized agent, or to an-
other station employed to forward such mes-
sage to its destination, unless legally required 
so to do by the court of competent jurisdic-
tion or other competent authority. Any per-
son guilty of divulging or publishing any mes-
sage, except as herein provided, shall, on con-
viction thereof, be punishable by a fine of not 
more than two hundred and fifty dollars or 
imprisonment for a period of not exceeding 
three months, or both fine and imprisonment, 
in the discretion of the court. 



832 MODERN ELECTRICS 

PENALTIES 

For violation of any of these regulations, 
subject to which a license under sections one 
and two of this Act may be issued, the owner 
of the apparatus shall be liable to a penalty 
of one hundred dollars, which may be reduced 
or remitted by the Secretary of Commerce 
and Labor, and for repeated violations of any 
of such regulations, the license may be re-
voked. 
For violation of any of these regulations, 

except as provided in regulation nineteenth, 
subject to which a license under section three 
of this Act may be issued, the operator shall 
be subject to a penalty of twenty-five dollars, 
which may be reduced or remitted by the Sec-
retary of Commerce and Labor, and for re-
peated violations of any such regulations, the 
license shall be suspended or revoked. 
SEC. 5. That every license granted under 

the provisions of this Act for the operation 
or use of apparatus for radio communication 
shall prescribe that the operator thereof shall 
not wilfully or maliciously interfere with any 
other radio communication. Such interference 
shall be deemed a misdemeanor, and upon con-
viction thereof the owner or operator, or both, 
shall be punishable by a fine of not to exceed 
five hundred dollars or imprisonment for not 
to exceed one year, or both. 
SEC. 6. That the expression "radio com-

munication" as used in this Act means any 
system of electrical communication by teleg-
raphy or telephony without the aid of any 
wire connecting the points from and at which 
the radiograms, signals, or other communica-
tions are sent or received. 
SEC. 7. That a person, company, or corpo-

ration within the jurisdiction of the United 
States shall not knowingly utter or transmit, 
or cause to be uttered or transmitted, any false 
or fraudulent distress signal or call, or false 
or fraudulent signal, call, or other radiogram 
of any kind. The penalty for so uttering or 
transmitting a false or fraudulent distress sig-
nal or call shall be a fine of not more than 
two thousand five hundred dollars or impris-
onment for not more than five years, or both, 
in the discretion of the court, for each and 
every such offense, and the penalty for so ut-
tering or transmitting, or causing to be ut-
tered or transmitted, any other false or fraud-
ulent signal, call, or other radiogram shall be 
a fine of not more than one thousand dollars 
or imprisonment for not more than two years, 
or both, in the discretion of the court, for 
each and every such offense. 
SEC. 8. That a person, company, or corpo-

ration shall not use or operate any apparatus 
for radio communication on a foreign ship in 
territorial waters of the United States other-
wise than in accordance with the provisions 
of sections four and seven of this Act and so 
much of section five as imposes a penalty for 
interference. Save as aforesaid, nothing in 
this Act shall apply to apparatus for radio 
communication on any foreign ship. 
SEC. 9. That the trial of any offense under 

this Act shall be in the district in which it is 
committed, or if the offense is committed up-
on the high seas or out of the jurisdiction of 
any particular State or district the trial shall 
be in the district where the offender may be 

found or into which he shall be first brought. 
SEC. IO. That this Act shall not apply to 

the Philippine Islands. 
SEC. it. That this Act shall take effect and 

be in force on and after four months from 
its passage. 
Approved, August 13, 1912. 

CANADIAN RULES AND REGU-

LATIONS TO BE OBSERVED 

IN CONNECTION WITH 

THE OPERATION OF 

AN AMATEUR 

STATION 

1. The power absorbed by primary of 
transmitter must not exceed 34 kw. 

2. The length of aerial must not ex-
ceed 30 feet, and the wave length must 
not exceed 50 metres. 

3. The coupling of the transmitting 
circuits must not exceed io per cent. 

4. The call letters "—" have been as-
signed to your station and when signal-
ing the same must be used at the end of 
each communication. 

5. The station must take every pre-
caution to avoid interference with com-
mercial stations. 

6. The station when working must 
listen for the s'gnal "STP" which will 
indicate the amateur experimental sta-
tion is interfering with commercial busi-
ness. The signal will only be used by 
certain authorized Government stations 
which will act as controlling stations and 
will not be used unless absolutely neces-
sary. The letters will be followed by the 
call sign of the station issuing the signal 
and will, whenever practicable, be pre-
ceeded by the call sign of the station to 
which the interference is attributed. On 
receipt of the signad the amateur experi-
mental station must cease to work until 
the controlling station gives the signal 
"Cancel STP." 

7. The controlling station, whose in-
structions must be implicitly obeyed are 
the Government Wireless Station, at 
Point Grey, B. C., call letter PGD, 
Government Wireless Station, Victoria. 
B. C., call letters VSD, Government 
Wireless Station, Cape Lazo, B. C., call 
letters SKD. 
By Order of the Deputy Minister, 

C. P. EDWARDS, 
Gen. Supt. Gov't. Wireless. 

Supt of Wireless, 
Dept. of Naval Service, 

October 14, 1911. 
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Citerrm.mOrter 
SOME FRANK COMMENTS UPON MODERN ELECTRICS 

The Editor "Modern Electrics." 
Dear Sir:—I am going to make some pretty frank 

criticisms about "Modern Electrics," and I expect 
you not to take offence. If I thought you would 
take this letter as anything more than a word from 
a friend interested in your magazine, it would not 
have been written. It may be of help to you, and it 
may not. 
Your magazine is being lowered every month, in-

stead of improving, as you are supposing. It has 
taken the same road that your Chicago contemporary 
took years ago, and still is taking. It is for you 
to decide what the results will be. 

The Chicago magazine, when I first became ac-
quainted with it (and subscribing at once) was a 
good magazine, I thought, and think still. That was 
four years ago, and it's price was still ten cents per 
copy, one dollar a year. At that time I was just 
breaking into the amateur-wireless world, and this 
magazine came at an opportune time. I received 
great help from it. Then came the announcement 
that they were going to make a change of price, for 
the purpose of providing a "better and broader" 
magazine, or something to that effect. But as they 
went with their triumphal march of progress, they 
were killing themselves to a certain class of readers, 
the struggling amateurs. I don't believe there are 
many of these struggling amateurs today that are 
willing to part with their fifteen cents every month 
to buy it. It is larger, has many more illustrations 
than formerly, articles that the publishers pay good 
prices for—but what is there in it to interest the 
amateur? It isn't worth it to him. He takes his 
money and buys some u-inch square brass rod for 
his tuning coil, or gets a can of mahogany stain to 
paint his instruments. I am here quoting my own 
experiences, and if investigated, I think you will 
find the experiences of other amateurs of humble 
means in this country. I rarely read one of these 
magazines any more, and if I do, its at the Public 
Library—I don't buy it 

Yet, your Chicago contemporary, to all outside ap-
pearances, has prospered, is prospering today, and 
will be prospering tomorrow. And I wish it under-
stood that I am not condemning it, because it is a 
good magazine—in its own field. But it has de-
parted somewhat from its original policy in its ex-
pansion, and also gaining a different class of read-
ers, from the first. I mean that it is now the lay-
man, not a practical experimenter, the person merely 
interested in the subject of Electricity, or individuals 
wishing to keep up on the latest development upon 
electrical contrivances, and the rich amateur who 
can afford Murdock apparatus throughout, and who 
has every wireless luxury. There is not fifteen cents 
worth of material in it to suit any amateur. 

I have given this lengthy discussion upon the case 
of this periodical to explain my meaning when I say 
that "Modern Electrics" is taking the same path. 
But I believe that it will never be outrivaled by your 
Chicago contemporary, even if it goes on. It may 
be that the publishers of the latter never had the 
idea of having a paper to be of practical help to 
experimenters, but in the beginning it looked as if 
that was the case, and it received much support from 
these persons. I was disappointed with it and I do 
not want to see "Modern Electrics" go the same way. 
That is why I am writing this letter, and I am 
hoping that it will be time well spent, or at least ap-
preciated. 

You are well aware of the enormous number of 

wireless experimenters in this country. And per-

haps you know that a very large per cent, of them 
have extremely simple and inexpensive stations. Wire-
less experimenting is costly, and most boy:: have 

not the means to put much money into it. You do 
not receive the pictures of oil the wireless stations 

in your Wireless Contest. You only get the pictures 
of the best, boys owning the poor and simple ones, 
thinking there is no chance of winning a prize. I 

never could quite grasp your reasons for awarding 
the prizes in that contest. Sometimes it looked as 
if you liked the pictures of the best equipped stations, 
sometimes the clearest pictures, and again those hav-
ing the greatest number of instruments bought from 
the Electro Importing Co. To get back to the sub-
ject: you do not get views of the simplest stations. 
I have seen some that might surprise you. A dis-
carded telephone receiver with a bent diaphragm, a 
detector made from a rusty iron strip taken from 
a barrel, and a pitiful-looking tuning coil that the 
set would be more efficient without, for receiving; 
and a glass of salt water with two wires supplied 
with 110 volt current, just touching the surface of 
the water, for transmitting. And a three-wire aerial, 
twenty-five feet long, fifteen feet from the ground. 
The strangest fact of all is that most of them 
work—maybe not all the time, but once in a while, 
and the owner of such a station is usually willing 
to sit up half the night, listening to the arc lights. 
This picture is a true one, a friend of mine having 
such a station at first. I have had some of these 
hardships myself, but not so bad as my friend. This 
friend now owns a good station, and is improving 
it all the time. He did not pay a cent for the first 
station, having borrowed the receiver from another 
amateur, who also gave him the piece of silicon he 
used. These are the Kind of amateurs who, faithful 
over little things, are some day made master over 
great things, the successful men of tomorrow. 

It is these amateurs, too, that have bought your 
magazine, because it was full of the knowledge they 
were wanting, and the suggestions of how to make 
instruments, and how to improve their stations at a 
small cost. These are the things that have made 
your magazine so popular, I believe; you have given 
them their money's worth in every issue, and helped 
them in the betterment of their station, the pre-
dominant desire in every amateur's heart. But, it 
seems that you have overlooked this truth, or did 
not recognize it in trying to give us something bet-
ter. At any rate, it does not appear that you have 
given it as much notice as it deserves. Yet, still, 
there may be another reason. You may have in mind 
the making of a magazine to satisfy the whole read-
ing public, and one not for the amateurs, as it has 
been in the past. If so, I have an appeal to make. 

Don't leave the amateur. There has not been an-
other periodical in the United States that has had 
his interests so at heart, as yours, and if you take 
the road that your Chicago contemporary and the 
ene published in Boston, too, there will be none left. 
In that case, I see a good opportunity for a new 
magazine, devoted exclusively to the needs of the 
amateur. Why not make yours such? Give the 
amateurs what they want, and what you used to 
give them, and they will give you loyal support. 
Don't make the mistake that the others have made in 
this "improvement" business. It wouldn't be so 
serious if the price didn't have to be changed to 
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meet the expense of these "improvements." An 
amateur don't care so much for fine cover designs, 
supplements, extra pages, unless it all is for his 
good. As I said before his one idea is to better his 
station, and .also to increase his knowledge of the 
art he experiments in. What's on the front of the 
book does not help the student in his studies— 
its what's in the book. That there is such a thing 
as a magnetic chuck, or that there is a loud speaking 
annunciator on an automobile, does not interest him 
because he will probably never want to make either 
of these, and if he wants imformation upon these, he 
can turn to your Chicago contemporary which is ex-
cellent upon these subjects. Specialize upon practical 
articles, and, believe me, you'll get enough sub-
scribers. Don't make "Modern Electrics" a journal 
of events, but every issue a live, up-to-date, and 
"how-to-make" book, as it first was. 

I never read the "Practical Electrician," but I 

believe it is good. It gives the experimenter a good 
idea on the subject, but I would never print it if 
I had a bunch of good articles on how to make a 
wireless transformer for six dollars. or an efficient, 
but cheaply made receiving set for a beginner in the 
art. Your article on Galvani I thought fairly good. 
But the best thing you had in the September issue 
was "Experiments with the Musical Arc." That is 
what we want from you. You don't realize how 
wireless telephony is interesting "Young Wireless 
America" today; they are only waiting for the chance 
to start in on this new art. Give them all there is 
to know about it, and let them go ahead with it, 
.nd I bet they would develop a system that would 
work. The trouble is: they don't know even what 
there is to be known. There's your cue. Cut out 
that "Simple Experiments in Alternating Currents." 
That isn't practical with the wireless or electrical 
experimenter. The time, work, and money put into 
thos experiments would no doubt afford an amateur 
with a good pair of receivers, or the beginning of a 
wireless telephone. The Experimental Department is 
good for two reasons: It stimulates the experimenter 
to write up his experiments for the benefit of others, 
with the hope of winning some prize money, and the 
money to him who wins it, is helping him further 
along. But I think it a little overdone. There are 
too many simple things that are of no use to anybody. 
Cut it down to only the best, if you only give three 
pages to it. I would pay fifteen cents for a magazine 
if it only had five pages, if those pages contained 
exactly what I wanted, and what I needed. That 
50-Watt Step-Down Transformer article is good. 
Some amateurs will keep the September issue because 
some time they will want to make a transformer of 
this kind, and here they will have all the data. The 
Experiments in Chemistry will be liked by some, but 
still there is the cost of apparatus to make these, as 
is the case with the Alternating Current Experiments. 
I wont say a word about "The Wireless Screech." 
But I do say: cut out the Aeronautic Department. 
If some of your readers want to keep up on this 
subject, they can subscribe to a special aeronautic 
paper, and they will get better articles than you give. 
The only good thing about the Wireless Telegraph 
Contest is: there is the chance for some amateur to 
get three dollars every month to help him along. 
And I don't think you should award the prize to the 
boy who has the best equipped station, either; he 
has enough money to run his station, and it is the 
poor amateur that needs it to build up his. I think 
you give it too much space. "With the Inventor," 
"Advice on Patents," and "The Oracle" are three of 
your best features. 
You may think me staid, unprogressive, but you 

do me wrong. I am progressive, and I admired the 
step you took to better your magazine, but I think 
you started out on the wrong path if you were 
planning to better it for the amateur. I have freely 
given you my opinion on the September number. I 
do not know how a magazine is run, but I know 
what the reader thinks of yours, and it is usually 
made to please the reader. A number of my amateur 
friends in this city think the same as I do, and that 
is one of the reasons I decided to write this letter. 
I believe you might find some more in other parts 
of the country, if you looked for them. Put it up 
to your readers if they are all entirely satisfied with 
the improving of "Modern Electric:." You may 
publish my letter, or parts of it, if you like. 
As to the price: If you can give us fifteen cents 

worth of benefit in improving our stations, let the 
price remain as it is. If you can't, I advise you to 
go back to the old price. I am a subscriber, have 
been for two years, but when my subscription ex-
pires next January, I do not think I will renew it. 
There are too many other magazines that I want that 
I can get for a dollar and a half. 
I have not written this letter in any spirit of 

meanness, but to give you a good idea of what one 
of your readers thinks of the change you have made, 
and I think it will be taken as such. I want to see 
"Modern Electric:" grow, but grow into the needs 
of every amateur in the United States. I have tried 
to keep as much of my personal tastes as possible 
out of this matter, and represent the wireless 
amateurs who are your readers, and I hope that I 
have succeeded. 

Long live "Modern Electrics"l 
Yours sincerely, 

PERRY DILLEY. 
Los Angeles, Cal., September 16, 1912. 

PROFESSOR R. H. BELL SUGGESTS 
NEW WIRELESS SYSTEM 

Editor, Modern Electrics: 
Dear Sir:—I have been using a system of 

"Wireless" here for over a year and a half, 
a description of which may be of interest to 
the readers of your magazine. The system 
may seem at variance with received principles, 
yet on theoretical grounds I was -led to adopt 
it and experience seems to confirm the theory. 
:1-he great rôle played by the earth in send-
ing and receiving finds, in this system, a beau-
tiful verification. 
For sending, take for example a close-

coupled oscillating circuit, grounded through 
the tuning coil. Join the aerial through a 
hot-wire ammeter as usual. 
The aerial used in my experiments here 

consists of twelve wires stretched horizontally 
(about 3 feet apart) over a distance of 500 
feet and then grounded. In other words, the 
main feature of the system consists of an 
aerial grounded at both ends. For receiving, 
one end of the aerial is grounded through the 
receiving instruments, the other end being 
grounded as described for sending. 
The aerial just mentioned is ioo feet in 

height and runs northeast and southwest. In 
such a system, extremely satisfactory results 
are obtained, both in sending and receiving, as 
I prove in my practice here. What relation 
the height of aerial should bear to the earth 
for maximum effect I have not had any op-
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portunity of solving. My experience points 
out that far finer results are obtained with 
such an aerial doubly grounded than with an 
ordinary aerial of the same height. This gives 
us then a decided advantage of diminished 
aerial height, everything else being equal. 
The whole system forms a completed circuit 

and indicates, according to my mind, that nat-
ural earth currents are playing an important 
part in this scheme. 
As all know, there are earth currents cir-

culating in the earth whose general normal 
flow is northeast and southwest, as may be 
seen by reference to the investigations of ex-
perimenters as given in some splendid articles 
in the "Smithsonian Reports." These natural 
currents are varying, but at times are quite 
regular and strong as I have proved by ex-
periments carried on years ago in districts far 
removed from any local electric disturbances. 
And by way of parenthesis I might remark 
that it will repay any one who wishes to ex-
periment in this direction, to stretch a long 
wire insulated from the earth and having 
grounded both ends (with the sanie kind of 
terminals to earth) through a low resistance 
galvanometer, say of the D'Arsonval type, to 
study the movements of the galvanometer 
coil, especially when the ends of such a wire 
are grounded in a direction northeast and 
southwest or thereabouts. 

In the system of wireless receiving just de-
scribed, I have noticed that at times the re-
ception of signals is very much more intense 
than at other times, which I think I am justi-
fied in ascribing at least in part to the varying 
natural earth currents. 
Of course, it is evident that what is termed 

the ionization of the air plays a great part, 
likewise, in explanation of the phenomenon 
just mentioned. However, I am persuaded 
that all is not to be ascribed to this cause. 
The 12 wires stretched as described above 

too feet from the ground will act the same as 
any other aerial, while the ends being ground-
ed gives us a return in the shape of a ground 
circuit. 

In tgot I used a long wire, grounded at both 
ends through condensers and stretched a little 
above the ground as an aerial device for send-
ing wireless messages, and succeeded ad-
mirably for that time; wireless telegraphy be-
ing then in its infancy and as I had only a 
microphone detector invented by me and de-
scribed afterwards in Maver's "Wireless Tel-
egraphy." 
I thought this contribution might be ac-

ceptable at this time and serve to promote in-
terest as in one of the issues of the Scien-
tific American of August of this year there is 
an account of the experiments of a certain 
professor in Berlin who used a long aerial 
stretched on telegraph posts (therefore close 
to the earth) and grounded at both ends; his 
sending apparatus being placed in the center 
of the stretched horizontal aerial. 
While the professor's system is somewhat 

similar to the system I have been using, nev-
ertheless there are a great number of points 
of difference in the two systems. If I mis-
take not, he grounds through condensers; 
I do not. His apparatus for sending is placed 
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in the center, mine at the end of the aerial 
system. His apparatus is very close to the 
earth (about 20 feet probably), mine pretty 
far (too feet), thus giving in my case a real 
true combination of the ordinary aerial to-
gether with the return through the earth, thus 
forming as it does one great loop. 
I would kindly ask you to publish this ar-

ticle, on account of the benefit that may accrue 
to the art when many experimenters and ob-
servers may be incited to take up a study of 
what I have outlined, and perhaps push it to 
finer and more perfect conclusions for the 
benefit of men. 

Yours very sincerely, 
R. H. BELL, 
Prof. Physics. 

University of Santa Clara, 
California, 

Sept. ath, tom 

WOMAN WIRELESS OPERATOR 

LOSES HER JOB 

Miss Mabel Kelso, who received lots 
of advertising as the first woman wire-
less telegrapher aboard ship on the Pa-
cific Coast, has lost her job. Owners of 
the liner Mariposa on September 6th 
informed her that her position was va-
cant, basing their action upon an objec-
tion of the Department of Commerce and 
Labor to the employment of women wire-
less operators at sea. An attempt will 
be made to find a position for her in the 
office of the Government wireless inspec-
tor. This bears out our opinion on the 
field for women operators as expressed 
in answer to question 2169 in the Oracle 
Column in the October issue. • 
A Miss Packer, who was the first wo-

man operator aboard ship, who sailed on 
the Mohawk, of the Clyde Line, lost her 
position after making only one or two 
trips. 

SIMPLE EXPERIMENTS IN 

ALTERNATNG CURRENTS 

(Continued from page 81o.) 

now, we put the detector in parallel with 
the receiver we decrease the resistance. 
The rectifying action will not be dis-
turbed, for the detector will short-circuit 
the receivers when the current is flowing 
in one direction while it will let the latter 
flow through them when going in the op-
posite direction. This action can be bet-
ter understood from the diagram in Fig 
49, if you carefully study the latter. 
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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 (S) 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) have a photograph taken of it by all means. Photo-
graphs not used will be returned in 80 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 
Herewith please find photo of my 

wireless station. 
Sending: open core transformer, 

large helix, glass plate condenser, im-
pedance coil, spark gap, rotary spark gap 
and heavy key. 

Receiving: Double slide tuning coil, 
fixed and rotary variable condensers like 
the one described in Modern Electrics, 

GROSS STATION 

silicon and galena detectors and pair of 
Murdock 2,00o-ohm receivers. 
The large quick action switch throws 

in aerial, ground, and uo-A. C. current 
for sending, and aerial and ground for 
receiving. All instruments were made 
by myself except the 'phones. 

The aerial is of four wires 200 feet 
long, on io-foot spreaders, and 6o feet 
high. My call is W. G. 

W. G. GROSS, 
Illinois. 

HONORABLE MENTION 

• Herewith is a picture of my wireless 
station. 
The sending set consists of a 'Y2 kw. 

closed core transformer, which is op-
erated on the city current, uo volts, 6o 
cycles, through a magnet key which I 
constructed from a telegraph sounder. 
The transformer may be seen on the 
table at the right. The condenser is 
made up of three racks, each holding 
twelve (12) plates 7 x 9. These are in 
back of transformer and can be seen 
very plainly. I have two spark gaps, one 
adjustable and one rotary. The latter 
can be seen in front of the helix. The 
switch on the front side of the table is 
for the motor which runs the rotary gap. 
My other spark gap, which is of the E. 
I. Co. make, can be seen in back of the 
telephone. The helix which I made my-
self, is wound with No. 6 aluminum 
wire, the wood being of oak. The tele-
phone is one extension set which I had 
the company put in. 

Receiving: My receiving instruments 
are all on the table in front of the switch-
board. I have two sets, one consisting of 
a three-slide tuner, silicon and galena 
detectors, fixed and variable condensers, 
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and a pair of navy type receivers, wound 
to 3,200 ohms. This set may be seen 
to the right on the table. The second 
set, which is to the left, is composed of 
receiving transformer and •double slide 
tuner, either of which may be used sepa-
rately or both together, by means of the 
switches on the board. The rest of the 
set consists of ferron detector, and a 
fixed condenser, also a variable conden-
ser which can be switched in from the 
other set. I have a pair of E. I. Co. 
2,000 ohm receivers for this set. All the 

SOULES STATION 

tuners and detectors, except the ferron 
are of my own make. 
Power: For my transformer I use 

the city lighting current which is Ho 
volts, 6o cycles. For my buzzer set and 
rotary gap I use batteries. All the cur-
rent is controlled by the switches on the 
switchboard, which is of marble, and of 
which 1 am especially proud. The mid-
dle double pole double throw switch is 
used as an aerial switch. 
A curious thing connerted with this 

picture is that somehow one of the wires 
under the bench broke and for the time 
I could not find out what the trouble was. 
not noticing the broken wire. Next day 
when I printed the picture I saw the 
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wire and wondering what it was, investi-
gated and found out that it had been 
pulled apart accidentally but was quickly 
fixed, the set working the same as usual. 
With these instruments I have been 

able to pick up messages from "N. A. 
B." (Cape Elizabeth, Me.), down the 
coast as far as "H. A." (Cape Hatteras). 
I have talked with amateurs for a dis-
tance of forty miles. 
I have an aerial made up of 6 alu-

minum wires three feet apart and 125 
feet long. It is hung between a 50 foot 
pole and the top of the house, which is 
about 35 feet high. The pole is on a 
ledge which is about 40 feet above the 
street. 
I have gained much knowledge of 

wireless from Modern Electrics, which 
seems to me the amateur's best friend 
in the wireless world. 

NORMAN E. SOULES, 
Connecticut. 

HONORABLE MENTION 
Enclosed find flashlight of my wireless 

set. This outfit is mostly home-made, 
and good results are obtained from it. 
The sending set consists of a helix, 

glass plate condenser, one-inch spark 
coil, spark gap, key and all necessary 
switches. 
The receiving set consists of loose 

coupler, double slide tuner, two variable 
condensers, i,000 ohm receiver and four 
detectors mounted on a fibre cabinet. The 
detectors are connected in by means of 
a plug switch. 1 also have a private tele-
phone line with two other friends. 

There are relays, keys and sounders 
seen at the left of the bench which are 
used for practicing the code. 

DUNMIRE STATION 

The aerial consists of five copper wires 
spaced three feet apart 45 feet high at • 
one end and 35 feet at the other. 

LOREN E. DUNMIRE, 
Iowa. 
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HONORABLE MENTION 

Enclosed find photo of my wireless 
outfit. My sending outfit, on the right, 
consists of i-inch spark coil with the 
tinfoil and glass plate condenser on left 
of it,—next to the condenser is the spark 
gap. The key is on the right side of 
the D. P. D. T. aerial switch. The re-
ceiving outfit is on the left. It consists 
of an E. I. Co.'s Junior Tuner in front of 
which is E. I. Co.'s condenser, and Uni-

CONVERSE STATION 

versal detector, and 75 ohm receiver. My 
aerial is composed of three wires, and 
is about 55 feet high at one end and 45 
at the other end. It is about 45 feet 
long. With this outfit I can catch mes-
sages from boats on Lake Erie. I am 
a member of the W. A. O. A. 

FRANK CONVERSE, 
Ohio. 

HONORABLE MENTION 
Herewith is a photo of my wireless 

station which comprises the following 
instruments: 

Receiving: Two loose-couplers, 3 fixed 
condensers, i galena and r silicon de-
tector, 2 double-slide tuners, i pair 

PYLE STATION 

"Electro" amateur 'phones, 2,000 ohms, 
r Schmidt-Wilkes r,800-ohm headband 
receiver, i variable condenser (in cab-
inet). 

Sending: "Electro" .1/2-kw. transfor-
mer coil, sending condenser, spark gap 
(on the right hand shelf. This was 
knocked over when photo was taken), 
"Mesco" special wireless key, helix, pilot 
lamp. 
A large D. P. D. T. switch is used to 

change from sending to receiving. This 
is mounted on inside of cabinet door. 

Coil, variable condenser, sending con-
denser, helix and electrolytic interrupter 
are mounted in cabinet. 
The drawer contains about 30 copies 

of Modern Electrics which I find very 
helpful. This outfit can be mounted in 
a portable case in very little time for 
use in the "Boy Scouts" field work. 

HOWARD S. PYLE, 
New Jersey. 

HONORABLE MENTION 

I herewith enclose a flashlight photo 
of my wireless set and one of the poles. 
Both poles are the same height. My set 

ELY STATION 

is composed of the following: the send-
ing side being kw. transformer sub-
merged in oil, glass plate condenser, in 
oil, helix with straight spark gap muffled, 
and a Boston key. Then I have a 15/2 
inch spark coil made by myself with a 
home-made interrupter, a rotary spark 
gap, 22 taps on same, Marconi type, and 
oscillating helix made from drawing you 
were kind enough to send nie with the 
June issue of Modern Electrics and 
which works fine. I can switch to either 
sending set. My receiving set is all 
home-made from simple directions from 
your magazine. One i2-point loose 
coupler with silicon detector and rotary 
variable condenser made of xi plates, 
r/16 inch apart. The tuning coil box and 
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heads are of black fibre. I also have a 
two-slide straight tuner, carborundum 
detector, with a slide condenser. Both 
sets work fine, thanks to you and your 
magazine. 
The aerial is 55 feet high, 6 wires, 

phosphor bronze, 8o feet long. My 
father often hears me talking to my 
friends in town when he is 50 miles out 
on his ship. I can pick up H. A., N. 

ELY AERIAL 

A. M., Wellsfleet easily, but do much 
better in the winter. My call letters are 
H. E. 

HARRY S. ELY, 
Maryland. 

HONORABLE MENTION 
Enclosed find photo of my wireless 

station. 

NUNN STATION 

The sending set consists of a i-inch 
coil, electrolytic interrupter, spark gap 
and key. It is operated on no volts, 
A. C. 

Receiving set includes a double slide 
tuning coil (at the right of picture, 

mounted on the wall), ferron and per-
oxide of lead detectors, Brandes i,000-
ohm 'phone with head band and one va-
riable and two fixed condensers. 
The switch at the extreme right on the 

large switchboard is for the aerial, while 
the one just below it to the left operates 
the primary circuit of the spark coil. 
The various other switches shown in 

the picture, are for the other electrical 
devices around my station, including an 
arc light, fan, small step-down transfor-
mer, etc. 

JAS. D. NUNN, 
Texas. 

HONORABLE MENTION 
Enclosed please find a flashlight of my 

wireless apparatus. The sending instru-
ments are I-inch "Bull Dog" spark coil, 
key, rotary spark gap, hot wire meter, 
leyden jar and helix. The frame of the 
helix was turned in the shop at school 
and is wound with eight turns of No. 6 
aluminum wire. 

EARL STATION 

The receiving instruments are 620 me-
ter s. s. tuning coil, potentiometer, junior 
fixed condenser and 2,000 ohm amateur 
'phones, ferron and silicon detectors, 
which may be changed by a two point 
switch. The extra 'phone hanging on 
the switch is used so that another person 
may "listen in." I use a 4 P. D. T. 
switch which, when on the sending side, 
cuts in the battery and shorts the detect-
ors; and when on the receiving side, cuts 
out the battery. The wiring is concealed 
which looks much better than open con-
nections. My aerial consists of 4 alu-
minum wires 55 feet high and 6o feet 
long, and ground is connected to the 
water pipes. 
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During the electrical show at Des 
Moines, I heard Des Moines talk-
ing to Omaha. I also talk with 
the amateurs in and about the city. 
During certain weather conditions I can 
hear people talking over the telephone 
very plainly as my aerial runs nearly 
parallel with the telephone wires. I have 
been a subscriber to Modern Electrics 
for over two years and anxiously wait 
its coming each month. 

WILLIAM EARL, 
Iowa. 

HONORABLE MENTION 

Enclosed find photograph of my wire-
less station. 
My receiving set consists of loose 

coupler, fixed condenser, variable con-
densers, (tubular and plate), galena and 
silicon detectors, and Brandes Superior 
type receivers. By means of the D. P. 
D. T. switch at the lower right I can 
switch from loose coupler and galena de-
tector to single slide tuners and silicon 
detector, the latter being used for short 
waved stations and the loose coupler for 
long wave-lengths. The aerial is 75 feet 
long and 35 feet high, of 4 wires on 8-
foot spreaders. With this set I copy 

BOGARDUS STATION 

press from 0 H X and M C C every 
night and have heard N A M, H A, and 
F W H. 
For sending I use an automobile coil 

which I rebuilt, bringing out both sec-
ondary terminals, zinc spark gap, leyden 
jar, speed key or regular key and twelve 
sal-ammoniac batteries. I find that this 
set works better without the helix shown 
in the picture. I have constructed all 

my instruments with the exception of the 
spark coil. Would be glad to hear from 
any amateurs in range. My call is H X 
B, Morse or Continental. 

HENRY L. BOGARDUS, 
New Jersey. 

HONORABLE MENTION 
Enclosed you will find a photo of my 

wireless set, which was constructed by 
myself, except the receivers, spark coil 
and rheostat. For receiving I use the 
Brandes 2,800 ohm receivers, silicon de-
tector, two tuning coils, one loose coup-

THOMAS STATION 

ler, fixed and two variable condensers 
and a D. P. S. T. switch. 
For sending I use a t-inch coil, glass 

plate condenser, helix, and spark gap. 
I use four Edison primary cells to op-
erate the sending and I use a rheostat 
and D. P. S. T. switch. 
My aerial is 24 feet high, consists of 

four wires, No. 12, one foot apart. I 
transmit readily, with a chum who lives 
a few blocks away and have caught Kan-
sas City, which is 55 miles away and has 
a 12 kw. station. I am a constant reader 
of Modern Electrics, from which I get 
many points on wireless. 

LINCOLN THOMAS, 
Missouri. 

A CLEVER BUNCH 
Gabe—Why do these Mexican rebels 

always have a battle every Sunday after-
noon? 
Steve—They know how scarce news 

is on Monday morning.—Cincinnati En-
quirer. 
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A GREAT INVENTION 

"*S--

• %. 

84 1 

The new "horizontal" mountain shoe, going up— —and going down! 

FOR INVETERATE SMOKERS 
• 

„.• '• 

who even when swimming-

-can't be deprived of their little smoke. 

REAL "FAN" 

Edith—"That Mr. Phan is conversationally impos-
sible." 
Ethel—"Why so?" 
Edith—"We were talking about the theatre, and 

when I inquired what was his favorite play he said 
if he had any favorite it was seeing a man steal sec-
ond."—Boston Transcript. 

SUSPENSE 

"Muz, did you hear the stepladder when it tumbled 
over?" 

"No, darling. I hope papa didn't fall." 
"Not yet—he's still hanging onto the picture 

molding."—London °Pinion. dear gold!!" 

PRECISION 
The motto above the great editor's desk read: 

"Accuracy, Accuracy, Accuracy." 
Therefore, the story turned in by the cub reporter 

contained this statement: 
"Three thousand nine hundred and ninety-nine eyes 

were fixt upon the speaker." 
"What means this fool statement?" asked the great 

editor, as he prepared to use the blue pencil. 
"One man was blind in one eye," explained the 

"DYNAMITE AND BOMBS" 

The Burglar: "Sapristi, I guess I'd better beat it!" 

The Old Miser: "Now for a little fun, counting my 
—Pêle-Mêle. 
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This department has been started with the idea to encourage the experimenter to bring out new ideas. 
Every reader is welcome to contribute to this department, and new ideas will be welcomed by the Editors. 
WHEN SENDING IN CONTRIBUTIONS IT IS NECESSARY THAT ONLY ONE SIDE OF THE 
SHEET IS USED. SKETCH MUST INVARIABLY BE ON A SEPARATE SHEET NOT IN THE 
TEXT. The description must be as short as possible. Good sketches are not required, as our art depart-
ment will work out rough sketches submitted by contributors. IT IS THEREFORE NOT NECESSARY 
FOR CONTRIBUTORS TO SPEND MUCH TIME IN SKETCHING VARIOUS IDEAS. When sending 
contributions enclose return postage if manuscript is to be returned if not used. ALL CONTRIBUTIONS 
APPEAEING IN THIS DEPARTMENT ARE PAID FOR ON PUBLICATION. 

FIRST PRIZE TWO DOLLARS 

A GALENA DETECTOR 

Herewith is a photo of my detector. It 
works well, and needs no descriptive matter 
to work by. 
The whole surface of the Crystal "Galena" 

can be easily searched, by gently lifting the 
spring with a match and letting it down again. 

Modern Electrics has a good circulation in 
this colony, and is very popular. 

Contributed by 
W. F. HALL, Australia. 

SECOND PRIZE ONE DOLLAR 

NON-INDUCTIVE POTENTIOMETER 

I II 0111111111121131131 PI* 
-•-• - - • I fl

ME. 

Enclosed you will find a sketch of a non-
inductive potentiometer, which I constructed 
and use. 
The core is made of well-seasoned pine, 51/2 

inches long and I1/2 inches in diameter. Be-
fore winding, the core must be varnished and 
allowed to dry. Then a line is drawn parallel 
to the length of the core, and short brass 
screws driven into the wood at intervals of 
72 inch. The wire (which is No. 30 or 36 
bare German silver) is clamped under the first 
screw and then wound as closely as possible 
(thread being wound between each turn), until 
the second screw is reached. Here the wire 
is again clamped down and the direction of 
the windings is reversed and wire wound in 
same manner as before until the third screw 
is reached. The process mentioned is then 
repeated until the last screw is reached. The 
whose instrument is then thoroughly shel-
lacked ánd set aside to dry. 
The binding posts and slides are then at-

tached. The sliders may be bought or made 
like those described in the July or August 
(1912) issues of this magazine. 
As there is the same amount of wire in 

each section, one section neutralizes that next 
to it, so that when the slide is adjusted the 
inductance is so small as to amount to almost 
nothing. 

Contributed by 
J. BOLLINGER. 
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A COMBINATION TRANSFORMER 
SECTION WINDER AND HOLDER 

In winding the secondaries of spark coils 
and transformers a great deal of trouble is 
often experienced, in many different ways, not 
to mention the time taken in immersing the 
sections in wax transferring them from the 
former to the bath, and in the leaving of a 
number of half dry sections to cool and dry. 
Moreover, after the coils have been treated 
in this manner, they must be handled with 
great care, must have additional insulation 
from each other on the coil, and cannot easily 
be unwound. 
There are several different methods of 

winding the secondaries, and there are a num-
ber which under certain circumstances are as 
good as the one herein described, but for the 
average amateur who does not have access to 
machines for form and layer windings, and 
who wishes to save time in construction and 
still maintain a high standard of excellence, 
the section former and holder as explained 
below certainly is worth attempting. 
The first requisite is a piece of very dry 

wood, two inches thick, and of sufficient 
length and breadth measurements to allow 
three-sixteenths of an inch over the size of 
a circle which shall represent the outside of 
the secondary. 
A hole is bored in this piece the proper 

size to admit of its sliding over the primary 
of the coil, or wherever the secondary is to 
be placed. This hole should be bored in the 
middle of the largest face of the wood. 
When this is done the piece should be 

slipped on a mandrel of wood, held in a 
lathe, and turned until it is the shape of a 
small wheel, three-eighths of an inch larger 
than the "secondary to be." The next step 
is to turn several deep grooves, three-six-
teenths of an inch wide, and leaving walls 
one-eighth of an inch thick. These grooves 
should be cut to a uniform depth, which 
should be such as to leave an eighth inch of 
wood between the secondary wire and the pri-
mary insulation. 
While this form is still in the lathe it 

should be shellacked, and after it has been 
treated thus two, or, better, three times, it 
may be wound. The wooden fins between the 
sections act as excellent insulators as well as 
holding the wire in place. 
The correct number of these forms should 

be made for the coil in question, and it will 
be found that, with such a secondary, a high 
overload may be carried and no harm done. 

Contributed by 
RICHARD U. CLARK. 

A SIMPLE MICROPHONE AMPLIFIER 

This amplifier consists of two needles, which 
are placed upon the sharpened edges of three 
carbon blocks mounted upon a suitable base. 
The construction is plainly shown in the draw-
ing. The magnets placed under the needles 
are connected in the detector circuit in the 
same position as the head phones. If now a 
message is coming in, the magnets pull down 
on the needles and diminish the ordinarily 
high resistance of the four contacts. This 
operates a relay and sounder. The relay, 
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o 
O you can build working models of draw-

bridges, cranes, derricks, signal towers and 
o many other structures with working parts. 
O Meccano outfits contain everything you 

need—beams, girders, channel irons, pul-
O leys, bolts—made mostly of plated steel 

and brass. 

Write for Illustrated Catalog 
and list of principal dealers in your sec-
tion. This catalog describes not merely 
the outfit, but shows the things you can 
build. Look for the name Meccano. 
Meccano is sold by leading toy and 

sporting goods stores. See a set. 
The Embossing Ce., 27 ChM St., Albay, N. Y. 

Makers " Toys That Teach" of 

a c • 

Ate-
g="mrza' 

4 • • 

ii 

• F. 

GREAT MEN today are great 
builders—of railroads, bridges, 

huge buildings, giant machines— 
and they build with steel. With 

• 

• 
• 

MECCANO 

• 

The 
Wallace 
Valve 
Detector 

Price 
Complete 
$20.00 

Consist, of valve bulb, high and low (dosage) volt«, battery 
and necessary appurtenance, mounted in a mahogany cabinet. 
Combines all the advantage, of the Andine and Fleming Valve 
with an absence of their tailings. The following are extracts 
from the logs of two of the ships equipped with our valve 
detectors: 

3rd. HA, fine, 700 miles, daytime. 
AX, fine. 900 miles, daytime. 

4th. kISK, fair. 1,200 miles. 
NY, great, 1,125 miles. 

August, 1912. 
9th. 1130 a.m , copied press OHX, 895 miles. 
10th. 10.00 p.m., worked TWT, heard OHX, 

1000 miles. 
lath. 2.00 a.m., worked TWT, 1,158 miles. 
14th. 11.00 p.m. at dock at Colon, reading 

TWT in pretty good shape through 
moderate Static, 2,200 miles. 

If you can't send your order today, send a 2e. stamp for de-
icriptive• illustrated literature. 

WALLACE & CO., 59 Fifth Avenue, New York 

When writing, please mention "Modern Electrice." 
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" WIRELESS " 
TRANSFORMERS 

also 

INSULATING CLOTH 
TAPES, VARNISHES 
and HIGH TENSION 

-:- CABLE -:-

For the boy who desires to 
make his own 
instruments. 

.»11 goods guaranteed 

The Packard Electric Co. 
349 Dana Ave., Warren, Ohio 

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 aleo 
carry a General 
Line of Elec-
trical Supplies 
and Novelties. 

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

Opposite City Hall 

When writing, plea.se mention "Modern Electric'," 

which should be of the polarized type, is con-
nected with five dry cells in series with the 
two carbons, A and B. 

This instrument, in connection with a sensi-
tive detector, will register messages from a 
distance that would not even affect the ordi-
nary registering microphone amplifiers. 
The instrument should be placed in a posi-

tion comparatively free from vibration, as the 

To DETECTOR 
CAR8ON 

NEEDLES MAGNET M E. 

TO RELAY 

slightest shock will cause the relay to operate. 
Contributed by 

PAUL HORTON, 

COPPER PLATING BATH 

After experimenting some time with cop-
per plating baths, I find that the one described 
below is simple, and will admirably answer the 
purpose of the experimenter. 
The articles needed are: A V2,-gallon glass 

jar, IA ounce sulphuric acid, some lump blue-
stone and some copper wire. 

Fill the jar about three-fourths full of rain 
water and dissolve in it all the bluestone the 
water will take up, and put several pieces on 
the bottom to act as a reserve supply. 
Now put the sulphuric acid in and stir well. 
Next take the copper wire and cut it into 

pieces about eight inches long. Fasten these 
around the edge of the jar, with wire, and 
connect them all together. 
The object to be plated is suspended in the 

middle of the jar by a copper wire. 
Connect battery or other source of cur-

rent, so as to have the positive or ± pole con-
nected with the wires around the side, and the 
negative or — pole connected with the object 
to be copper plated. 

Contributed by 
DE WITT HOLDER, JR. 

THE SIMPLEST SLIDER 

I know your experimental department is 
swamped with sliders, but this one is so ex-
ceedingly simple, efficient and easy of con-

M.E 

j. 

; 1 

I I 

LLI.1 LJ 
struction that I send it to you. It should be 
made of fairly substantial spring sheet brass. 

Its best part is the curved back, which 
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.makes firm contact and at the same time 
steadies the slider. 

Contributed by 
E. R. ANSCHUTZ. 

EASILY CONSTRUCTED AERIAL 
SWITCH 

1 he aerial switch here described can be 
made from an old slate base D. P. S. T., 250 
v., 50 A. knife switch and will work on sets 
up to kw. 

Drill two 3-16-inch holes in the base equi-
distant from the ends of the base and 11/2  
inches in from the sides. Insert screws in 
these holes to fasten the upright to the base. 
'this upright consists of a piece of hard rub-
ber 2 3-16 X i inches with two copper strips 
attached to the sides by means of screws in 
the top of the upright. Each strip has a 
binding post attached, for making connec-
tions. 

e//////0#1 

17 " 
1, 

ea-Aa 

/////////////   

efl£ 

This switch has been in use in my station 
now for over a year and has proved satisfac-
tory in every respect. It is so simple that 
any amateur can make one. As will be seen 
only a throw of 3e is required to change 

COIL 

SG 

M.E 

AS 

G 
BUZZER 

LC. 

connections. Enclosed is also a diagram of 
connections. 

Contributed by 
ED. B. HATCH 

ROTARY SPARK GAP HINTS 
If you are not using a transformer of more 

than i kw., close the two air gaps on each 
side of the revolving disk, so that the elec-
trodes just miss touching. This will give an 
even note, and will tend to reduce the damp-
ing. 
Don't run the motor too fast. A rotary is 

no improvement if it is not in synchronism 

MURDOCK 
RECEIVERS 

No. 50 

2000 Ohms, Double, $7.50 
3000 8.50 

PUT *A PAIR 
into your station, and get everything 
within range. 

Built of the best materials, com-
fortable to wear, sensitive to the slight-
est energy, our receivers are recog-
nized everywhere as the best at the 
prices. 

Consider your purchase of a receiver 
equipment as an investment in service. 
Murdock 'phones deliver sure, sensitive, 
and sustained service, today, tomorrow, 
and up to the wearing out point. 

No other 'phones on 
the market are covered 
by as liberal a guarantee. 
They must " make good" 
for you, in your station. 
Seven years' sales, and 

not a pair returned is the 
record. They do make 
good. 

Murdock Receivers are sold by pro-
gressive dealers in the larger cities, or 
may be obtained direct irom us by mail 
prepaid. A trial will cost only the time. 

ORDER NOW 

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

162 Minna St., San Francisco 

Wlien writing, please mention "Modern ElectrIca 
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Double Slide Bare 
Wire Air Dielectric Tuning Coil 

Something new in WIRELESS. 
We are making some very extravagant claims for our 

AIR DIELECTRIC TUNING COILS and there is a 
REASON. Our departure from the conventional cylin-
drical form of winding enables us to AIR SPACE. the 
consecutive turns of the bare copper wire, with the result 
that inmaturo laden atmospheric dust cannot short the 
turns; a thing so common and so objectionable in other 
types of bare wire tuning coils. Each turn of wire 
touches the common supports (threaded rubber rod) at 
four points only and those conversant with the subject 
will appreciate what this means in the way of conserva-
tion of the little energy ordinarily available. 
Through carelessness or inefficient receiving apparatus 

it is an easy matter for the listener to throw away what 
may practically represent one-fourth and even more t.,f 
the Initial energy of the sending station with which tse 
may be endeavoring to get Into touch. Such thoughtles, 
nests reminds us of the story of "Darius Green and Ills 
Flying Machine." Darius, as you know, was so very 
confident In Ills ability to fly that the matter of a little 
extra weight was a "mere trifle," so in sheer bragga-
docio he donned an iron kettle for a hat and then made 
his Ignominious plunge from the top of his father's barn 
We do not venture to infer that he could have flown 

had he not worn an iron kettle for a hat, but his humili-
ation would have been lessened somewhat had he not 

done so. 
Carelessness regarding the Insulation and selection of 

whunt,Ess receiving apparatus is on par with the Iron 
Kettle episode of Darius. 

Our NEW CATALOGUE "W' IS just out. Send 
stamp and you will receive coin' by return mail. Is 
replete with things of interest to the experimenter In 

WIRELESS. 

DAWSON & WINGER ELECTRIC CO. 
727 South Dearborn St., Chicago, III. 

MOD ERN ELECTRICS 

A REAL POWER WASHER 

Not a hand power ma-
chine with motor at-
tached. Built for electric 
motor or gasoline engine 
from the ground up. 

Tub is large, corru-
gated on inside and made 
of cedar, will last a life 
time. 

Washer is shaft driven, 
wringer is gear driven, 
will run either way. 

pcial Low Price to Introduce. 

White Block. BLUFFTON MFG. CO. Bluffton, O. 

Wien writing, please mention "Modern Electrics." 

with the A. C. Use a water rheostat to reg-
ulate the speed. 
There are two methods of determining 

whether the motor is in synchronism or not. 
Start the motor running, press key, and note 
the movement of the studs or electrodes on 
the revolving disk. If the motor is in syn-
chronism, the wheel will appear to be stand-
ing still. If, on the other hand, the studs are 
wavering back and forth, then the speed of 
the motor must be varied until the studs ap-
pear absolutely motionless. This may require 
a little patience, but you will be amply re-
warded by the increased efficiency of your 
set. 
The other method is te, muffle the spark 

so that the only noise heard on pressing the 
key is the discharge of the condensers. The 
note of the condensers sounds slightly "flat" 
when the motor is not in synchronism, but 
when they emit a clear, distinct, ringing tone, 
then the motor is running at the correct 
speed. 
With an induction motor it is, of course, 

impossible to regulate the speed. The only 
means available for regulating the spark tone 
is to vary the number of studs on the revolv-
ing disk. Battery motors are very unsatis-
factory. 
The insulation around the gap should be as 

nearly perfect as possible to prevent the high 
frequency surges from making their way into 
the motor. It is a good plan to shunt the 
motor with a grounded condenser to reduce 
the troublesome kick-back. Just because you 
haven't been troubled with kick-back so far, 
don't think you're immune. A little fore-
thought may save a good motor later. 
In oiling or refilling grease cups, don't be 

too generous with the lubricant on the bear-
ing nearest the commutator, for obvious rea-
sons. In cleaning the commutator (once in 
two weeks is often enough), use a little sand-
paper, finishing up with a soft cloth. Never 
use emery paper, as little particles of emery 
lodging between the segments may result in a 
short circuited armature. Also the emery 
sticks to the copper segments and cuts out 
the brushes. 
Do not clean the spark electrodes, neither 

stationary nor revolving. Doing so, will 
cause a spark tone to be emitted that, no mat-
ter how high pitched it may be, is not abso-
lutely even and regular. The first time a ro-
tary is used, a smooth tone is hardly ever ob-
tained. The spark soon wears the plugs 
down, however, until they are in perfect align-
ment with each other, resulting in the emis-
sion of a pure, musical note. 

Descriptions of excellent water rheostats 
and kick-back condensers may be found in 
previous editions of Modern Electrics. See 
that your motor is protected. 

Contributed by 
ELLERY W. STONE. 

TAPS FOR LOOSE COUPLER 
WINDINGS 

Straighten out ordinary paper fasteners (the 
kind without heads). Then solder a wire to 
one end of each. Next cut slits (one slit for 
each straightened fastener), at desired snots, 
through the cardboard secondary, large 
enough for a fastener to slide through. 
Wind the insulated wire till you come to 
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the slit through which the thin piece of brass 
is protruding. Then scrape off the insulation 
(about one-eighth inch) and solder the wire 
to the fastener, leaving a quarter of an inch 
space beyond soldered spot. Be sure that the 
solder is applied thin, or if not, you will have 
trouble. Bend the end over the soldered spot 
and pull in the fastener till the wire is on 
the level with the rest of the winding. All of 
the ends of the wire are connected to a multi-

SOLDERED CLIP SOLDERED 

CARDBOA D 
TUBE M. E. 

TO SWI 
point switch. Perhaps the sketch will help to 
make it clearer. 

Contributed by 
OTTO STACH. 

BUZZER TEST 
I hope this little device will 

ers of Modern Electrics as 
helped me. 
Take a hinge, solder on 

spring and then fasten it to 

KEY 
help other read-
much as it has 

a good strong 
the leg of your 

M.E. 

ELECTRICS 

wireless tab e like cut. 
I use this "key" on my buzzer test circuit 

and when I am operating I have both hands 
tree to work switches, etc. To operate the 
"key": sit near enough to the hinge to press 
it with your knee and close the circuit. 

Contributed by 
JOHN B. STARKWEATHER. 

AERIAL INSULATOR. 
I have not seen a good insulator for aerial 

use printed in the Experimental Department 
for some time. Here is one I have been using 

FUME TUBE 
PILL WITH FARAFFINE 

L 2i t ..!.. ,.  1._.' 21 ___I , 
on a 54 Ic.w, sending set, using 14 gauge 
aluminum wire 130 feet long. It consists of a 
heavy fibre tube with a heavy screw eye in 
each end. The tube is filled with melted 
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A COMBINATION THAT CAN'T BE BEAT 

Where a clear, 
distance-reaching 
spark is desired, 
"W-M" Trans-
f ormers and 
Condensers form 
an unparalleled 
combination. 
They may be 

used equally 
well with the 
stationary or the K K. w. Condenser $6.50 
rotary quenched gap. 

Fully guaranteed as to efficiency and 
service, "W-M" Apparatus has justly 

risen to a • position of esteem in 
the minds of 
a host of 
operators 
through-
out the 
world. A 2C 
stamp will 
bring our 
complete 

K. W. Transformer $20.00 catalog. 

Worts-McKisson Mfg. Co., Dept M., Toledo, Ohio 

HERE 
ls what you have wanted ever 
since you became interested in 
Wireless Telegraphy, A First 
Class Receiving Set at a Moder-
ate price. A card will bring 
descriptive matter. 

WACHUSETT WIRELESS SUPPLY CO. 
FITCHBURG, MASS. 

FIBER TUBES for TUNING COILS 
6 inches long. Threaded 20 or 30 to the inch on 

plain lee inch wall. 
4i; inches outside .65 I 3% inches outside .45 

" " .50 I 2% " '‘ 35 
10% extra for each additional inch length. 
Postage 15 cents extra. Catalogue 3 cents. 

• HALLER-CUNN1NGHAM ELEC. CO. 
428-30 Market Street, S.-in Francisco, Cal. 

Transformer Parts 
Wireless amateurs wanting to build their own transformers, we 
aie offering you these low prices on parts. K W. silken steel core 
taped and insulated ready tor primary and secondary $5.00. Pri-
mary wound and taped $5.00. Secondary wound and impregnated 
$8 00. Mahogany cae and terminals $2.00. Finished transformer 
05.00. 34 and I K W. parts sold No catalogues issued yet. 

G. S. CROWTHER 
1414 Pembroke St., Victoria, B. C., Canada 

When writing, please mention "Modern Electrics." 
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The Blítzen Transformer 

Y4. K.W. $15.00 K.W. $22.00 1 K.W. $36.00 
Efficiency counts from now on. The new 

Federal Radio Communication act limits the 
size of amateur transmitters to 1 K.W. and in 
some cases to 4 K.W. It is therefore very im-
portant to use this power efficiently. The effic-
iency of our transformers is universally known 
and admitted and is only one of their many 
desirable qualities. 
Four cents stamps places you on our mailing 

list and brings our complete catalog at once. 
List of parts and materials for the construc-

tion of many instruments sent free on request. 

Clapp-Eastham Co. 
143 Main Street, Cambridge, Mass. 

Aylsworth Agencies Co., 143 2,1 St., 
San Francisco, Cal., Western Sales 

Agents. 
J. J. Duck Co., 430 St. Clair St., 
Toledo, O., Central Sales Agents. 

You Can Vary the Tone or 
Pitch of Your Spark 

at will by using the 

BARNES VARIABLE 
SPEED A. C. MOTOR 
on your revolving spark gap. 
Made in two sizes suitable for direct con-

nection to any gap from Y.s' K.W. to 6 K.W., 
or larger, and in-
stantly variable in 
speed from 2,000 
to 7,000 revolu-
tions per minute 
without the use 
of external resis-
tance or other 
regulating devices. 
Absolutely reliable 
and positively 
non-heating. High 
efficiency at all 
speeds. 
The Barnes Mo-

tor is indispensable to Dentists, Jewelers, Tool-
makers, and all who require a reliable source 
of power at variable speed on A. C. and D. C. 
circuits. 
For the Motion Picture Machine, the saotor 

is an acquisition. The simplicity of the con-
trol is invaluable under such circumstances. 
Let us send you free catalog. 

BARNES MFG. CO. 
777 Belmont Street, SUSQUEHANNA, PA 

When writing, please mention "Modern Electrics." 

paraffine and the insulator when completed is 
dipped in paraffine and given two coats of a 
good waterproof insulating varnish. 

Contributed by 
JOHN BURSON. 

A SIMPLE METHOD OF ASCERTAIN-

ING YOUR AERIAL HEIGHT 

Wireless amateurs, upon joining the vari-
ous wireless assoCiations are now asked to 
give the height of their aerial mast and other 
dimensions, so that their wave length may be 
figured out. Many amateurs have erected 
their masts without measuring the height, and, 
consequently, many dimensions sent in are 
merely "close guesses." If the length of the 
shadow of the mast on level ground can 
be measured, the following method eliminates 
all guess work. 

First, drive a stake in a level piece of 
ground, anywhere, not necessarily by the 
mast; then, making sure that it is vertical, 
measure the length of the shadow, and im-
mediately measure the length of the mast's 
shadow. Now, dividing the length of the 
stake by the length of its shadow gives a 
quantity which, multiplied by the length of 
the mast's shadow, gives the height of the 
mast above ground. 
Example—A stake 6 feet high produced a 

shadow 8 feet long, and 6+8=0.75. 
The mast's shadow was 56 feet long, and 

56Xo.75=42 feet, the height of the mast. 
Contributed by 

PAUL HORTON, 

GALENA DETECTOR 

The drawings herewith are intended to il-
lustrate a detector I constructed recently, 
which, after testing, I think will be welcomed 
by the amateur who still adheres to the min-
eral type of detector. 
One great fault I find with the average de-

tector is that the up and down adjustment of 
the contact is not sufficient to find the sensi-
tive spot in the mineral; and if the adjustment 

„,„„„„i„,;-4„„,,„, 
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is made by sliding the cup around it is liable 
to get out of adjustment at the least jar. 
The adjustment of my detector is very deli-

cate; and to use it, first adjust vertical thumb 
screw until wire just touches mineral, then 
turn side thumb screw, drawing the contact 
wire sidewise over the mineral until a spot is 
found. If all goes well, and a good piece of 
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galena is used, a large station will come in like 
thunder. 
The contact wire may be No. 30 to 36 plati-

num or copper (I prefer platinum). Manipu-
lating the top thumb screw gives a front and 
back adjustment to the contact point. This, 
together with the side thumb screw, permits 

Detail of Con-
tact with Crystal. 

Construction 
of Rear Pivot. 

t-1 E 

any point on the surface of the crystal to be 
reached. The cup is fixed in position, but 
may be revolved. 

Contributed by 
J. F. ARNOLD. 

A CHEAP BUT EFFICIENT PORT-
ABLE WIRELESS RECEIV-

ING OUTFIT. 
The outfit which I am about to tell how to 

construct has been used by me with great suc-
cess. I have used it for one and one-half years 
and found it very efficient. First of all, I will 

HOLE FOR 
• PRIMARY 

TUBE 

BRASS TUBE 
ON WHICH 
SECONDARY 

Lia, SLIDES 

I  GROOVE FOR END 
- OF PRIMARY 

FIG.1 

E. 

FIG. 2 

describe the making of the base. The base is 
made of whitewood. It should have the di-
mensions Iiixi2lAx34. inches. The edges 
should be beveled. The ends which support 
the primary should be 41A[xelx1/2 inches. In 
one of these pieces a round hole must be cut 

(K . 

\ re f SECONDARY CONNECTION MADE 

HERE FIG. 3 

•  --

3Y4 inches in diameter to allow the primary 
to set into it. The other end piece must have 
a circular groove of the same diameter, into 
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Light Weight Receivers 
Particularly efficient 
on Weak Signals 

Complete Set as 

shown Weighs but 
lOY ounces 

Our receivers have 
always enjoyed an 
enviable reputation 
and this is the best 
Wireless Receiver 
we have ever made. 

Send for Booklet 20E3 

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

INDUCTIVE TUNER 
The public are often 
misled by Cuts whirh 
show what look, to 
be a full shed Tuner, 
and upon sending 
for the article find it 
only .a toy. But this 
is not the case with 
our tuner... it is a 
first - class commer-
cial instrument of 
the fullowing di-

mensions: Entire length, 15 in ; height, 7 in.; width. 7 In.: Prim. 
tube, in.; L, 434 lu. diem.; Sec. tube, sg in.; L. 33e in dam. 
8 point variation switch, double slide, and wound with No. 22 and 
28 enameled wire, mounted on mahogany-finished woodwork. and 
in guaranteed to be just as represented. Will respond to (1:1 
2000 meter., and with variable condenser 3000. Price, . Pion, 

Parts unassembled; woodwork stained, Tubes t 5.00 
wound, Taps made, etc. Price,. 

Positively 2e. stamp for Catalog M-2. 

F. B. CHAMBERS & CO., 217 N. Math It.. Palla., Pa 

YOUR CHANCE 
Having purchased the Pacific Coast property 
of the Massie Wireless Tel. Co., we are able to 
offer at less than manufacturers' cost a quan-
tity of Resonaphones, Loose Coupled Induc-
tances, variable condensers, aerial switches, 
helices, etc., that have been in commercial serv-
ice, and since put in first-class order. We also 
carry a full line of experimental apparatus, 
manufactured in our own factories, embodying 
the latest principles of wireless telegraphy. 

Write for our catalogno 

Marconi Wireless Telegraph Co. of America 
Pad* Coast Division •:- San Francisco, Cal. 

Wken writing, please mention "Modern Electrics." 
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THE WIRELESS LAW GOES INTO EFFECT 
and with it C01111311 the IMPORTANT A viNoUNCElIENT 
of the very latest up-to.the-minute v periment...r•s book 

[xpernnental Wireless Stations 
Their Oulu, Contraction and Oparation, by PHILIP E. [OILMAN 

Author "Simple Experiments in Chemistrr." "An 
Experimental Quenched Arc System," ' How to 
Comply with the Wireless Law." etc., etc. 

a the book thousands have been waiting for—simple, under-
. etandable, clear, concise, and complete. An ideal experi-
menter's book at last! Written by an experimenter who knows 
just what you want. A real 'Sow it works and how to make 
it" book. 

Contains complete data for design and construction of 
standard efficient experimental apparatus. 
Clear, tanderstaudable theory and explanations com-
bined with complete constructional details. 
Simplified calculations for Resonant Stations, wave 
length, capacity, inductance, with respect to the 
requirements of the new law. 
Complete details on how to comply with the new law, 
how to alter your present station, how to make 
standard legal apparatus. etc.. etc. 
Information not found elsewhere, much of which is 
published for the first time. The only book dying 
standard experimental designs complying with the 
new law. 

Tells How to Make Rotary and Quenched Spark Gaps. 
Sparkless Pouleen and Impel Sets, Real Interference 
l'reventers. Lightning and Line Protectors, Spark 
Coils, Leakage Type Transformers, Condensers. 
Helixes, Oscillation Transformers, Aerials and 
Grounds. Duplex and Standard Aerials, Detectors, 
Einthoven Galvanometer, Tickers, Wave Meters, 
Wire Ammeter, Wireless Telephone, etc.. etc' , etc. 

Y.. (Jolla bound, 19 chapters, $2 0° Mast Hansa Cm 251 popes, large Irmo. 

Copiously illustrated., ostpald 

Order at Once. NOW—TODAY, and Insure earliest delivery, Don't wad 
as EDITION II LIMITED. Why not send yOut $2.0 for your copy tills 
very Mane ? 

Descriptive Circular PHILIP EDELMAN Minneapolis, Mien' 
Sent tor Stamp. s 2432 Lyndale South 

ELECTRICS 

The Oxygenator Booklet FREE 
Every sick man and woman in the land should read this great 

booklet. Costs nothing to get it. It points the way to hones: 
health, true wealth, real happiness. The more you havesuffered, 
the severer your ailment, the more you have "doctored"—the' 
more you need to read this wonderful story about Oxygenator, 
the most marvelous discovery of the age. No matter what the 
age, it is to your advantage to read this booklet from cover lo 
cover—whether you have stomach or bowel trouble, rheumatism 
liver, kidney or bladder disorder, catarrh, lung or bronchial 
trouble, blood or nervous disease, ailment or weakneu peculiar to 
men or women, scrofula. Bright s disease, blood poison, appendi. 
ring, or what. It shows how thousands have been cured by this 
wonderful discovery without medicine or knife, and after all else 
failed. 

WESTERN OXYGENATOR COMPANY 
BEATRICE, NEBR. 

H-S WIRELESS 
TRANSFORMERS 

Let an H-S furnish your 
sending power. Power va-
ried by variation switch on 
primary. Three types, g, 

and 1 K.W. Send stamps 
for literature. 

H-S ELECTRIC CO. 
SHELBY, MICH. 

CHEMICALS £sFPo'reitY 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 S. 84 S. CHEMICAL co. 
139 No. Main St. Phillipsburg, N. J. 

Wken writing, please mention "Modern Electrics." 

M.E. 

which the cardboard tube of the primary may 
set (Fig. 1). The round pieces which fit in 
the ends of the secondary tube should be true 
circles 31/2 x1/2 inches. The cardboard tube, on 
which the primary is wound is 31/2 x334 inches. 
The outside diameter of the tube used is 334 
inches, while the inside diameter is 31/2 inches. 
The primary should be wound with No. 20 

,TUMIS SCREW 

NEEDLE 

SPRING 

GALENA 

CLIP 

FIG. 4 

BRASS ON WHICH 
SPRING IS FASTENED 

à 
04%,A 

HOLE FOR NEEDLE) 
TO PASS 

enameled wire, thus taking less room and 
being easily scraped to allow the slider con-
tact. Two sliders should be used. The slid-
er rod should be 6x1/2  inches, and of brass. 
Very good sliders may be obtained from the 
Electro Importing Co. The secondary should 
be of No. 28 S. S. insulated wire wound on 
a cardboard tube 51/2 x3h inches. It should 
be tapped every 3/4 inch and the leads brought 

CONNECT A:ERIAL & GROUND HERE 

sioll111111:11111111,11,11t11 

CONNECT P ONES HERE 
LOADING COIL M E. 

FIG. 5 
out to a switch (Fig. 2). The secondary 
should slide on tubes of brass to which con-
nections are made. These tubes should make 
contact with the g-inch rod on which they 
slide, and the connections to the rest of the 
set should be made with them (Fig. 3). This 
completes the loose coupler. The detector is 
made as shown in Fig. 4. Everything is shown 
plainly in the drawing. Nothing need be said 
of the fixed condenser, as all amateurs can 

n 

construct them. A small loading coil can be 
used if it is thought necessary. After the 
above instructions have been carried out, the 
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base and other parts should be stained tefore 
they are assembled. The person making the 
set can use the color he prefers. Most any 
color will do. The one mentioned was stained 
walnut. A good finish can be obtained by 
first staining the set the desired color. Then 
take a small quantity of white shellac and rub 
it in well. 'I his will take the dullness out of 
tne stain. If regular varnish is used this is 
not necessary. The instrumenis should be set 
on the base, as shown in Fig. 5. They 
should be hooked up, as in Fig. 6. All wiring 
should be done with stranded wire, and all 
connections should be soldered to give best 
results. 

Contribtted by 
J. W. D. 

HOW TO BUILD A SIMPLE VARI-
ABLE CONDENSER 

In order to overcome the defects of the 
rotary plate condenser and Ftill retain its fine 
adjustment, the following "built up" type was 
designed: 
The ordinary condenser is built up of units, 

but in the following each alternate sheet is 
connected to a contact. The condenser proper 
is made by selecting a round wooden core, and 
wrapping it with several layers of paraffine 
paper of a good grade. The dimensions vary, 

e. 

FIG I 
pit 

TIN FOIL RetRAFFIN E PAPE 
M.E. FIG.2 

but a core about 4 by 1%2 inches is right for 
the average station. The tinfoil is applied 
between sheets of paper as is usual. Bring 
the lug or connector of the first sheet out at 
one end and the lug of the second sheet out 
at the other end, and so on, staggering the 
lugs at one end and keeping them in line at 
the other end, until about 120 sheets are ap-
plied. Now connect the 6o lugs that line up 
together and place this end down in a case 

Away With 

Worthless Trusses 

Here's an end to the curse of wear-
Mg straps and springs that squeeze 
and pinch—pads that do no good— 
trusses that simply shorten your life. 

Here's something absolutely guar-
anteed to keep your rupture from 
coming out. Test it on 60 days' trial 
and see. If it doesn't hold right 
along and put an end to the trouble 
you've heretofore had with your rupture then it won't cost 
you a single cent. 
Has cured some of the worst cases on record. Doctors and 

surgeons who know of it recommend it instead of operation. 
No belt, no leg-straps, no springs. Is water-proof—will hold 
in bath. 
Write for Free Book and find out all about it. Book is full 

of facts never before put in print. Cloth-bound. 96 pages. 
• Explains why elastic and spring trusses cannot cure you. 
Shows dangers of operation. Exposes the humbug "appli-
ances," "methods," "Plasters," etc. Will save you from 
being fooled and nave you from wasting money. Shows why 60 
days' trial Is the only safe way to test anything for rupture 
ar.d how we offer you the only thing good enough to stand 
such a long test. 
Book gives over 5,000 voluntary endorsements. Write ter It 

to-day—it tells you things you could never find out by going to 
doctors or drugstores. Address: 

Box 100—Cluthe Co., 125 E. 23rd St., New York City 

PAL April 

o 
.lust 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 U. S. Government 
in all Army and Navy work. 

WRITE TO-DAY for Pree Samples and Catalogue M 

STEWARD & ROMAINE MFG. CO. 
124 No. 6th Street, PHILADELPHIA, PA. 

(Oldest and largest manufacturers at expansion bolts 
in the world.) 

EXPANSION AND 
TOGGLE BOLTS 

LICENSED AGENTS FOR THE BALE OF 

PERIKON CRYSTALS 
By the wireless BoerhtitY t 1 A 
Apparatus Co., New York sfr A ••.”n  ., Ka 

LONG DISTANCE WIRELESS CO. SUPPLIES 

CEO. S. SAUNDERS 8c CO. 
168 Wedges Street BOSTON, MASS. 11 Deneskire Street 

Now is the time to get your apparatus together for 
the cold months. 
We supply all kinds of wireless apparatus, and also 

send out men to install stations in part or wholly. 

Your patronage is respectfully solicited. 

GLENN SABIN & CO. 
Town Hall Bldg.. AMHERST, MASS. 

WIten writing, please mention "Modern Eleetrics." 
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TUNGSTEN LAMPS 
We carry a most complete 

line of Tungsten Bulbs for 
flash lights, automobile and 
low voltage lamps. 
Also we manufacture a big 

line of automobile and elec-
trical specialties. 

Catalogue will be sent on request 
Dealers and Jobbers only. 

A. W. ROSEN & CO., 128 Chambers St., N.Y. 

Wireless Amateurs Attention 

W E are now carrying in stock 
a good line of wireless goods 
of the E. I. Co., which we 

sell at same price. In addition we 
carry a line of electric supplies, 
flash lights and Everready batteries. 

Sand 2 cent stantP for catalogue. 

M. MUELLER 
18 Devonshire Street 22 Exchange Street 

BOSTON, MASS. 

SPARK6AP 25 CENTS 
Hard Rubber Base, Zinc Rods with Hard 
Rubber Knobs, Nickel Plated Standards 

By mail 7 Cents Extra 

Send 2c. stamp for descriptive circular. 

FREDERICK VAIL, Room 808 133 WILLIAM STREET 
New York, N. T. 

WIRELESS EXPERIME NTERS 
Our No. O Catalog shows the largest. RELIABLE line of Small Stor-

age Cells, Rectifiers, Transformer., Coils, Keys. Helixes, Spark Cam 
Meter., Detectors, Loose Couplers. Tuners, Phone., Variable Con-
denser., Parte, Supplies. etc. at prices that will SAVE YOU MONEY. 
All of ASCO manufacture. Send for a copy now. You will be 
interested. There are 58 page. of good things. • CALL LIST of 
over 1800 Wireless Stations free with each catalog. Send 4c in 
stamps, No postal. answered. Dealers and agents wanted. 

ADAMS-MORGAN CO. 
“The Experimenters Supply Rouse" 

BOX 72 D UPPER MONTCLAIR. N. J. 

WOODSIDE SMALL PARTS ARE THE BEST 
on the market, and we have something for everything. 
We have them by the thousand. New detector cups, 
1 inch diameter, with four knurled head screws for 
holding the crystals; zinc spark gap plugs with radia-
tors; stationary, movable brass and aluminum conden-
ser plates and other parts any size; springs, posts, ad-
justments, cups, bases, etc., for detectors and all sorts 
of instruments and apparatus. Small parts made to 
order at lowest prices. We have anything in the line 
of rough stock that you require, also small machinery, 
tools, books, storage batteries, etc. Lists for stamps. 
Woodside Electrical Shope, Newark, N. J. 

NEW DETECTOR 
After careful study, we have designed a Detector that works excel-

lently with any bled or combination. of crystal. used In wire«, The 
crystals are mounted in cells and held in plaee by screws in a revolving 
disc that can be set ta any angle. An arm supporting either crystal or 
metal point is operated by a graduated hard rubber disc, and simply by 
turning this disc, from the lightest to the heaviest pressure can be had. 
The Instrument is made In two styles: profenional 810. and amateur U. 
If you are looking for a first class instrument, we are able to please you. 

Send for Descriptive matter to 

JANSSON & SON 
33 Holmdel Place, Rochester, N. Y. 

When writing, please mention "Modern Electrice." 

of right size, as shown in Fig. 2. Bring a 
connection out to a binding post and fill the 
space around the condenser with paraffine 
wax. 
The switch arms, to be placed on top of 

the case, are made of semi-circular copper 
discs, which have a projection to hold the 
hard rubber handle. The edge of the disc is 
slotted, as shown, to improve the contact be-
tween the rotating discs and the contact points. 
There should be about thirty contacts to each 
disc. These are made of finishing nails about 
14 inches long driven in the wooden top up 
to the heads, which are then filed off smooth 
and level. The projecting ends are then bent 
over at right angles, as shown at B, Fig. 1. 
Each contact is now connected to a sheet of 
foil. One switch arm should be connected to 
the other, and then to the remaining binding 
post. It is seen that the outer sheets of foil 
have considerably more capacity than the 
inner, and hence they should be thrown onto 
the circuit from both ends, doing the coarse 
tuning with the large sheets, and the fine tun-
ing with the small sheets. 
This form of condenser is very compact, 

and may be mounted inside of a tuning coil, 
having the switches on the coil heads. 
The difference of potential between any two 

contact nails is very small, and hence they 
may be driven very close together. All di-
mensions are left to the builder. 

Contributed by 
PAUL HORTON. 

BUZZER TEST AND SPARK COIL 
WORKED BY SAME KEY 

Enclosed please find drawing for buzzer test 
outfit, which can be worked from an ordinary 
telegraph key. I do not think the drawing 
needs much explanation. The two point 

M.E. 

switch is for changing from the buzzer to 
the spark coil. This connection will permit 
the use of the key, which will be found to 
work much easier than a push button. 

It is also handy for beginners, as it accus-
toms their ear to the sound of the message 

Contributed by 
FRANCIS J. CALLANAN. 

JILTING HIM 

Maud Muller was raking the hay. 
"I'm an intelligent agriculturist at the 

very time you are in danger of the re-
call," she explained in refusing the 
Judge.—New York Sun. 
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List No. 

BOSTON SCHOOL OF TELEGRAPHY 
TRAIN YOUNG MEN TO BECOME WIRELESS OPERATORS 

The oldest and largest school in New England, Code and Technical Classes now 
forming applicants may enter any Monday, day or evening. 

Six Months Course Complete - - - . - $100.00 
Three Months Course Complete for Advanced Students, 50.00 

We teach Railroad, Commercial, and Brokerage Telegraphy, day or evening. 
Students have access to one of the largest wireless stations in the country. 

WRITE OR CALL FOR INFORMATION. 

Boston School of Telegraphy 
18 Boylston Street, Boston, Mass. 

DOES YOUR STATION 

COMPLY WITH THE NEW LAW? 
Is your wave length less than 200 meters? Does your logarithmic decrement exceed 

two-tenths? Do you know that your wave form meets the requirements? 
Have you a maximum sending distance with 1 kw. limit? 

HALCUN WAVE METER 
Will answer the above and satisfy the government inspectors that you are operating 

within the law. Send stamp at once for descriptive matter. 

HALLER-CUNNINGHAM ELECTRIC CO. 
428 MARKET STREET, SAN FRANCISCO, CAL. 

WIRELESS SPARK COILS 
This style coil is especially adapted for 

Wireless Telegraphy and •is furnished with 
heavy Platinum points. The coil is enclosed 
in a neat polished Oak Case with Brass 
trimmings and has condenser in base to de-
crease sparking at contact points. It will 
work on less current than any other coil on 
the market, requiring but 6 to 8 volts and 
34 of an ampere to 4 amperes, according to 
size of coil. 

Price. 
D Spark Coil, 5/4 inch, operates on 5 dry cells  $2.20 
6o Spark Coil, inch, operates on 5 dry cells   3.10 
62 Spark Coil, i inch, operates on 6 dry cells   4.50 
63 Spark Coil, 11/2 inch, operates on 6 dry cells   6.50 
64 Spark Coil, 2 inch, operates on 8 dry cells   9.00 
65 Spark Coil, 3 inch, operates on 8 dry cells.  18.00 
66 Spark Coil, 4 inch, operates on to dry cells.  30.00 

FREE—Wireless Course Complete in 20 Lessons. One 
Lesson with each $1.00 worth of Wireless Material purchased. 

SEND FOR COMPLETE WIRELESS CATALOG 

JNO. Y. PARKE C.61, CO. 129 N. 7th ST., PHILA., PA. 

Witen writing, please mention "Modern Electrics." 
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PATENTS 
TRADEMARKS AND COPYRIGHTS 

Secured or Fee Returned 
Send model or sketch and description of your 
invention for free search of the U. S. Patent 
Office Records. 

OUR BOOKS mailed free to any address. 
Send for these books; the finest publications 
ever issued for free 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 sue 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 8.r Co. 
(Formerly Evan., Wilkie. h Co.) 

Vidor Bldg., 724 9ti SL, N. W., WASHINGTON, D. C. 

PATENTS 
A Talk to 
the Inventor 

When you get an idea, do not 

apply for patent because some one 

says it is patentable. Certain 

details make it patentable—find 

out what these are, and get copies 

of nearest resembling patents, so 

as to judge the value of your 

improvements. 

Send Sketch of Your Idea for 
free advice, and I will send you 

valuable book of patent infor-

mation that you ought to have; 

written so you can understand it. 

Services of the highest class. 

H. L. WOODWARD 
Suite 15 

9th & G Streets, Washington, D. C. 

When writing, please mention "Modern Electrica." 

Abuirt un Vatente 
TELEVISION 

(73) B. A. Repelow, of New York, asks 
us what we consider as the best invention 
on television and how he can obtain copy of 
patent covering this. 

A. We have published quite a few pat-
ents on television and refer you to our 
article on television in the December, 1909, 
issue of this magazine, which we can mail 
you for ten cents. There has also been de-
scribed a patent on television on page so6 
of our August, 1912, issue, which we can 
mail you for fifteen cents. 
We have no data on hand whereby we 

could judge just what the best patent is. 

TRANSFORMER 
(74) J. H. Mellon, of Pennsylvania, sends 

in a sketch of a transformer which has a 
somewhat different shape from other trans-
formers. 
Our correspondent terms his invention a 

double secondary transformer and the idea 
of some of its points is very good except 
that it will be very hard to assemble such 
a transformer. Otherwise, we think the 
idea is good, but we are not sure that a 
patent can be obtained on this transformer, 
as it closely resembles the magnetic leakage 
type which has been patented. However, a 
search in the Patent Office might be con-
ducted. 

TROLLEY WHEEL 
(73) Clare E. Tipping, of Toronto, sends 

in a design of a trolley wheel which is sup-
posed to bring the trolley back to the wire 
if the trolley has slipped off. 
A. This idea is an old one and has been 

patented as described in Modern Electrics 
about one year ago. As stated before, we 
advise inventors not to invent trolley 
wheels, as there is no demand for any. 

DETECTOR 
(76) W. H. Corbett, of Ohio, sends in a 

design of a detector and wants a candid 
opinion if it can be patented. 

A. We have carefully studied the design, 
but come to the conclusion that it has no 
merit, and while perhaps a patent could be 
obtained, we think it would be useless, as 
we have often found out that a mere detec-
tor stand unless it is radically different 
from others, is of no value. 

AERIAL MOTOR 
(77) R. W. Walling, of California, sends 

in a design of a wind mill attached to the 
front of a radiator of an automobile The 
wind mill or fan to be operated by the 
wind or air pressure, while the automobile 
moves, and the power thus obtained to be 
conveyed to a dynamo in order to obtain 
current. 

A. This looks very much like perpetual 
motion and the idea is, of course, of no 
practical value. A dynamo might just as 
well be attached to and driven from the au-
tomobile axle itself, as it makes no differ-
ence whether a fan in front of the automo-
bile acts as a brake or whether the brake is 
put on the axle of the machine, 
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PATENTS 
that protect 

PATENTS 
that pay 

PATENTS 
secured and sold 

PATENT 
your ideas and make 
yourself independent 

FREE BOOK 

Williamson &Williamson 
1325 ARCH STREET 

PHILADELPHIA, PA. 

pATENTS, 
Trade Marks and Copyrights 

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

Personal Attention Guaranteed 
30 Years Active Practice 

SIGGERS & SIGGERS 
Patent Lawyers 

SUITt 2, N. U. BLDG., 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 

pATÉNTç C. L. PARKER 
Patent Lawyer 

8 McGill Bldg., Washington, D. C. 

Patents, Trademarks, Copyrights, Patent Litigation 
Handbook for inventor. "Protesting, Exploiting and Selling 

inventions ̂  0.f free upon request. 
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IIle- PROTECT YOUR IDEA!0 1 

Patents That Pay 
"MY TRADE-MARK" 

Your business will have my personal adent ion."—E. E. V. 

Boou v"eWnth—atparonodf Ho to v. otrot u nl ne-s 

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 
Garl Electric Co Akron, Ohio 
Gray Lithograph Co New York, N. Y. 

Expert-Prompt Services. Highest References. 

E E VROOMAN 
Registered Patent Attorney, Palest litigation, Patent lawyer 

809 F St., N. W., WASH., D. C. 
My c.tlie, s are located aer. 8, the street from the U S. Patent Office 

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE AND SEARCHES FREE 
Send sketch or model for search. Highest References 

Best Results. Promptness Assured. 

Watson E. Coleman, Patent Lawyer 
624 F Street. N. W. Washington, D. C 

PATENTS proof, ° books ,E A aLdIvilice 
free. Low rates, easy 
terms. 

A. Wedderburn, Pat. Atty., Dept. M., Washington, D. C. 

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 ûe 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 Offers Single Truss, $6.00. 

Double Truss, $8.00. Examination Free. 
Office hours, 9 to 6. Write for Circular. 
It you cannot call, we fit you by mail. 

DIFFENBACH ca CO., 
Dept. E 102 W. 42d St., New York, N. Y. 

When writing, please mention "Modern Electrics." 
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Be An Expert 
Learn 

Wireless, Railroad 
and Commercial 

Telegraphy. 
We teach the student 
how to become an ex-
pert in the shortest pos-
sible time. Day and 
evening classes. Call 
or write for descriptive 
matter. 

BARRETT'S 
WIRELESS SCHOOL 

844 East 152nd Street 
Sew York City 

.% 
TELEGRAPHY TARGET 
IN THE SHORTEST 

POSSIBLE TIME 

The Omnigraph Automatic Transmitter combined 
with standard key and sounder. Sends your tele-
graph messages at any speed just as an expert oper-
ator would. Five styles $2 up. Circular free. 

Omoigraph Mfg. Co., 39 C,ortlaodt St, New York 

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 

Telegraph Operators Wanted. 
Railroad and Wireless companies are awfully short of opera-

tors. Hundreds of men will be needed during the next few 
month.. One telegraph official of authority says : ''Mr. Colby 
el one of the best in the business; hie school ha. Lehigh Vallee 
wire and costly wireless equipment; he tracheas thorough and 
complete course..' Particulars free. 

COLBY'S TELEGRAPH SCHOOL 

8, 10 & 12 South St., Auburn, N. Y. 

WIRELESS TELEGRAPHY 
An EVENING Course in Continental Operating, 
Wireless Engineering (including actual construc-
tion of apparatus), and Drafting. Certificate or 
Diploma courses. Our graduates are now with 
Marconi Wireless Telegraph Company of Amer-
ica. Western Union, and Postal Companies. 

Catalogue -X" Free. 
EAST SIDE Y. N. C. A. Telegraph School, Now York City 

[ Thousands of meter engineers needed ! I Get in the new 
profession. Wotan teach you metorengineering by mail at your 
own home duringspare time. Successful graduates everywhere. 

Ear, $3,000.00 a y ear Central stations must have Elec. 
  trical Meter Engineers. They pay 
high salaries. Thousands of new positions open. Wrl te today. 
Just pour name and address on a postal or a letter and we 
will send you full particulars and big handsome FREE book, 

Ft. Wayne Correspondence School. Dept. 1408 ream, inl, 

Be A Meter Engineer 

Our correspondent does not seem to be 
very well acquainted with the first laws of 
mechanics. 

"TUNING CONDENSER" 
(78) George W. Casey, Jr., of Pennsyl-

vania, sends in a design of a variable con-
denser which he terms a tuning condenser, 
the tuning being done by means of a switch 
lever. 
A. From the illustration shown it is im-

possible to see just how this condenser 
works and at best it would appear to us that 
there are a good many useless connections 
and more condensers than are actually re-
quired. 
We do not think that a patent could be 

obtained on this device. 

SELF-ADJUSTING AUTOMATIC MO-
TOR STARTER 

(79) A. R. Coleman, of Virginia, sends 
in a design of a self-adjusting automatic 
motor starter which is supposed to imme-
diately adjust itself for a light load, a heavy 
load or overload. Our correspondent wants 
to have our advice on the device. 
A. The idea seems to be quite plausible, 

and we think it will work all right, but we 
are afraid that the release magnet will not 
be able to work quite quickly enough to 
take care, for instance, of a change from a 
very light load to an overload. 
However, we would not condemn the idea 

on account of this, and if our correspondent 
will experiment with this device we are 
sure that he will come to a satisfactory con-
clusion, as the idea seems really worth 
while. 

MARCONI DEMONSTRATES 
HIGH SPEED TRANSMISSION 

It is reported from London that the 
Marconi Company gave a demonstration 
before representatives of the various gov-
ernment departments, of a new high-
speed apparatus for the transmission of 
wireless signals. 

Signals when received are recorded on 
a revolving cylinder which may after-
wards be caused to repeat the signals at 
a rate of speed slow enough for opera-
tors to read them. 

The device is also adapted to print 
the signals on a tape. 

NEW GENERAL ELECTRIC 
LABORATORY 

According to an official of the General 
Electric Company, the company has plans 
under way calling for the expenditure of 
about $i,000,000 on improvements. 
These include the erection of a metal 
research laboratory, to cost about $2oo,-
ooci. 

When writhe 51me aged« "Modena Bleatrles." 
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MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 
We require a number of men with previous telegraph experience to enter 

our SCHOOL OF INSTRUCTION and to become wireless telegraph operators. 
A thorough course in commercial and technical wireless telegraphy is given 

and it is understood that those who complete the Course are to be given posi-
tions as rapidly as vacancies occur. 

A few applications will now be received from Morse operators for the be-
ginners' technical class convening November 1st. 

Those desiring to complete the Course should call between 9 and to in the 
morning from Monday to Friday. 

Address all communications to INSTRUCTING ENGINEER. 

SCHOOL OF INSTRUCTION, 29 Cliff St., New York 

Brandes Long Distance Receivers and Hot Wire Meters 
We make the BEST long die" 
tance readi ng receivers. 
Sent en trial to convince you 
of their merits. If you are 
not satisfied, you may return 
them and your money will 
be refunded. Illustrated re-
ceivers are our SUPERIORS, 
tho finest amateur receivers 
made, costing only $5.00. 

Send Stamp for 

C. BRANDES, Inc. 
111-113 BROADWAY. NEW YORK 

San Francisco, Ford King, 610 Balboa Building. 
I Agents Los Angeles, C. E. Cook Elec. Co., 347 S. Spring St. 

for Chicago, Dawson «it Winger Elec. Co., 727 So. Dear— 
born St. 

FOIE AUSTIt &LTA, G. C. Hamilton, Ltd., Sidney, N. S. W. 

Are you getting the 
maximum amount of 
energy into your 
aerial? Don't be de-
ceived by the crash-
ing spark. Our meter 
will solve this prob-
lem correctly. Guar-
anteed to read radia-
tions from even one-
inch coil sets. 

Descriptive Matter 

EARN TELEGRAPH 
Morse or Wireless. Station Agency work 

al..° taught. Splendid opportunities. Grad-
uates assisted. We own and exclusively occupy 
two large modern buildings equipped s ith R. R. 
Diapatcher. and Western Union When and Complete Wire-
less Station. Oldest and largest school—est. 38 years. In-
vestment $25,000. Endorsed by Runyon 11. W I reless 
 I Western Union Officials. Expert, practical 
teacher.. Livi expenses may be earned. Tuition low. 

ng_ Easy payments. Correspondence courses also. Catalog, Free. 

Dodge's Telegraph, Railway &Wireless Institute 
7th Street, Valparaiso, Ind. 

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. 

Add to Your Income Made Elfin, 
The "AMERICAN" the only mact,ine on the market 
Marring none) that sharpens, hones, and strops 
razors, sharpens all kind safety razor blades, scissors, 
pocket knives, clippers, etc., in fact sharpens anything 
in need of a keen edge, in addition cuts all kind 
cylinder keys. No previous experience required. 

Address American Sharpening Machine Co., Inc., 
Mgr, Desk I, 184 Washington St., Chicago. 

Electricians blue print drawings, of all up-to-ingt lf not. study our 90 genuine 
are you up-to-date in house data labor labor saving diagram, and 

connections for wiring bells, lights, annunciators, gas light., burglar 
blaring. MlePhone0. Are alarms, etc. ---everythi ng known in house-wiring 
todate, for saving time aud material. These drawings are bound in the 
form of a flexible book (9 x 12) for convenience in using on the job. No 
one interested 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 wi roman and save you a hundred 
times their cost as it contractor, return them and money will be refunded. 
60 cents, postpaid. 

PATENT SPECIALTY COMPANY 
462 Sanchez Street, San Francisco, Cal. 

HYPNOTISM! 
LEARN TO HYPNOTIZE! Wonderful, Mysterious, Fas-
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 BARB BONEK by giving entertainments 
or teaching the art to others. A veritable key to health, happi-
ness and success in life. YOU may learn it I Very small 
cost. Success sure. Send for my illustrated ME BOOK on 
Hypnotism, Personal Magnetism, Magnetic 
Healing and other occult sciences. Just send 
your name and address and 1 will send it by 
return mall, free and postpaid. Write today. 

M. D. BETTS, Dept. 174, Jackson, Mich. 

FRE NCH, GERMAN, SPANISH, ITALIAN 
Can be learned quickly, easily and pleasantly at spare mo-
menta, in your own home. You hear the living voice of a 
native professor pronounce each word and phrase. In a sur-
prisingly short time you can speak a new language bv the 

LANGUAGE-PHONE METHOD 
combined with 

ROSENTBAL'S PRACTICAL LINOUISTRY 
Send for Booklet and Testimonials 

The Language—Phone Method 
979 Putnam Building, 5 West 45th Street, N. Y, 

CHEAP SETS OF STAMPS 

7 Bolivia 9c. 5 Newfoundland 5e. 
5 Canal Zone Sc. 13 Nyassa 35c. 
3 Crete dc. 5 Panama 5c. 

10 Cuba 6e. 10 Persia 8c. 
5 Gold Coast 6c, 10 Peru 8c. 
Illustrated album to hold 546 stamps, bound in 

heavy cover, 108 good stamps, 1,000 hinges and 
perforaticn gauge, all for 26:., post free. Agents 
wanted. 

H. LEONARD, 

P. O. Box 785 — — Jacksonville, Fla. 

When writing, please mention "Modern Electrica." 
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When writing, please mention "Modern Electrics." 
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E 
This fine rotary variable con-

denser, capacity guaranteed .01 
micro-farad. We guarantee that 
this condenser, for the size, has 
the greatest capacity of any 
condenser ever made. It has 
three porcelain rolls with flex-
ible metallic and silk sheets for 
dielectric. Will re-
fund money if not 

$ 

satisfactory. Price .. • 4 00 

This wonderful 100 mile wire-
less coil is only made by is. 
Our imitators use secondaries 
with bare wire. Ours ir 
enamel. Be sure you get our 
coil. Guaranteed to transmit 
from 75 to 100 miles, according 
to aerial used. This coil works 
on AC or DC in connection 
with our electrolytic interrupter. 
It gives about 2" spark. Can be 
taken apart without trouble. 
Size is 9 x Sa x 4%2". Weight of 
coil 9 lbs. Box is of quartered 
oak and highly polished and 
finished. Only best material used 
throughout. Your $7 rn 
money refunded if not 
satisfactory. Price is • 1.11U 

1913 MODEL "ELECTRO" 
LOOSE COUPLER 

This beautiful loose coupler, 
finished in quartered oak 
throughout with latest style bare 
wire wound primary and two 
sliders. Secondary is wound with 
green silk insulated copper wire, 
giving the apparatus a beautiful 
business-like appearance. Work-
manship is of the highest order 
throughout, and you will find 
this loose coupler to do any-
thing and everything any other 
loose coupler of 8 times our 
price will do. 

Secondary is connected with 
flexible silk cord to binding posts, 
and you will not have any trouble 
with loose sliding contacts, ex-
perienced so much 
on other loose 
couplers. Price... 

NOTICE 

$4.00 

This wonderful oscillation 
transformer, conforming with 
the new wireless law will keep 
your wave length below 
200 meters. Built of solid Imahogany throughout. .Alumi• 
num helices. Parts nickel plated 
and highly polished. Size is 
16" x 14" x 12". Weight 83/4 
lbs., six generous binding posts. 
Aluminum spirals are fastened 
by a novel and unique process. 
Most wonderful value for the 
money ever offered. No helix 
clips of any kind used, sliders 
do the trick. Instrument is in-
valuable for wireless telegraphy 
and telephony work. Be up to 
date and use the si 
latest instrument  
Price   0.00 

New Commercial Detector 
Stand. The latest addition to 
cur commercial instruments. 
Highest grade detector on the 
market. Has ball joint (2) and 
tcnsion adjustment (3). Handle 
(1) can be pulled up vertically, 
making it the most sensitive de-
tector on the market. w, 
Italian marble base. Nickel 
finish throughout. $3 
Weight 1 lb. Size 4 
x3 x 5". Price  .75 

New model Leyden 
Jars. The latest 
" Electro " achieve. 
ment. Jars have 
metal tops and bind-
ing posts. Jars are 
practically indestruct-
ible. Only best glass 
is used. 

1 pt  B.75 
pts  1.00 

1 qt  1.50 
2 qts  2.00 

" ELECTRO " AMATEUR 
RECEIVING SET. 

The latest 
arrival of the 
"Electro" 
family. This 
outfit is a won-
der in all re-
spects, and can 
be used for 
commercial 
work. It com-

prises s double slide tuning coil, 
bare wire wound, the famous 
Peroxide of Lead Detector, 76 
ohm pony receiver, 3 ft. cord, 
battery for the detector, and 
base. The outfit is ready 
wired for use, and messages 
have been received by us over 
a distance of 400 miles. 

All metal parts highly nickel 
plated and polished. Finest 
workmanship throughout. Size, 
6"x6"x9". Weight, 
2% lbs. Price, com-
plete as described. $3.75 

ADJUSTABLE 
Plate Glass Condenser, 

1913 Model 

We present herewith our 1913 style, 
glass plate, adjustable, high tension 
condensers. These condensers come 
in quartered oak cases, and each 
condenser is adjustable, so that either 
one or more plates can be put In 
circuit, and the capacity therefore 
can be varied throughout the widest 
range. No. 530 has nine metal 
plates. Capacity is .009 M. F. No. 
531 has nineteen metal plates, 3x,10 
in. Capacity Is .0203 M 
Ir $5.. No. 530 Adjusted.. 00 
Condenser  
No. 531 Adjustable Cnn 
denser  $6.50 

1913 MODEL 
BULL DOG SPARK COILS. 

More of 
these coils 
are now sold 
than any 
other spark 
coil (Rhum-
korff Coil). 
These coils 
are the stand-
ard of excel-
lence s 11 o w-

ing the latest advances in coil build-
ing. Secondary and primary as well 
as condenser are enclosed in stout 
fibre tube, while the frame is of 
quartered oak of the best finish.. A 
rapid French double spring vibrator 
is used, giving high pitched sound. 
Each coil guaranteed for one year. 
Be sure to get nothing but Bull Dog 
Coils, and your coil troubles are over. 

SPECIAL THIS MONTH. 
1/4 " Coll....$12.00 " 5.40 
1,4" " 2.60 2" " 7.25 
1" " .... 3.90 3" " . .13.60 

For the convenience of our customers living in and about New York we maintain a retail 
More at No. 89 W. Broadway, (near Warren t•t I This More keep. a full stock of our sup-

plies, and if in New York, patrons are requested to call for their purchases at the store, Ste W. Broadway and 
met at R,. 255E Fulton St Our store does not 1511 Mail orders or express orders of any bind and no some-
ependenee should be addressed there as this invariably delays it. Send all orders to No. 233-Z Fulton st. 
r , WE DO NOT ACCEPT MAIL ORDERS FOR LESS THAN 50e. 

ELECTRO IMPORTING CO 
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Exprrintrutat 
SIX VOLT 60 A.H. STOR-

AGE BATTERY. 
On the mar-

ket for seven 
year s. Not 
common trash, 
but honestly_ 
built batteries. 
Best money 
can buy. Hard 
wood case, 
treated acid 
proof, steel 

handle, hard rubber vents and 
binding posts. Hard rubber jars 
and best plates that money catit 

Weight is 25 lbs. Price 

make. Battery is guar- so 00 
anteed for one year. 

U• 
t;  The same battery, 

volts 40 A.H  

This midget 
nickel flash 
light with 
Tungsten lamp 
and high power 
battery, giving 
300 to 400% 
more life and 
light than any 
other battery. 
Will light three 
to four hours 
on one stretch. 
Gives over 10,-
000 flashes. Size 
2,1/s x x 

vest pocket. Co rn.11/16". Fits your 75. 
b. plete 

By mail, extra, $.06. 

This beauti-
f u 1 rheostat 
battery c u r-
rent regulator 
to regulate 
speed of small 
motors. To 

dim lamp for electroplating. 
Used in wireless teleg-
raphy in connection with 
andion, etc. 4" diameter. 
Working on two amperes con-
tinuously. Hard rubber binding 
posts, nickel trimmings. Un-
breakable resistance wire  
Price packed in wooden 
box   

Mail, extra, $.07. 

STILL AT IT 

We are still at it selling 
genuine phosphor bronze cable, 
as used by the Government 
wireless stations and high grade 
stations throughout. Our com-
petitors are selling imitations. 
Be sure you get the right speci-
fication: Seven strands No. 22 
B. 6. S. phosphor bronze wire. 
Look out! Some people are 
palming off ordinary cop-
per wire to compete with us. 
Genuine cable sells all over at 
$1.50 for 100 ft. Our 75, 
price, while the supply 
lasts, 100 ft  

Be quick. Order to-day. 

1.032.0G8 

, • 

Fayettleville, Ark., Aug. S. 1912. 
The Electro Importing Co.. 

Gentlemen —I bought wireless 
goods from you when I was working 
on this invention, and I deem It my 
duty to send you a copy of same by 
mail. 
I thank you for the information 

pertaining to wireless that you faro 
ma while I was working on same. 

(Signed) Charlie L. Vanderburg. 

Above is a sample of numerous let-
ters received almost daily by us. 1)0 
YOU DF1AL WITH HEADQUAR-
TERS t 

This fine two-volt 20 
storage battery in glass cell will, 
best grade plates complets- 
formed, hard rubber 

$2.00 binding posts, ready 
to set up  

Same battery two $125 
volts 10 A.H  

Mg This finc tel  key 
mounted . o n 
hard rubber 

- composition 
base, wills hard rubber knob, 
nickel plated trimmings. Just 
the thing for practicing teleg-
raphy and wireless telegraphy. 
Finest key made for the money, 
without question. No, 1119 
Double circuit as cut, B.30. 
No. 1118 Single circuit key 
with two binding posts $.25. 

By mail, extra, $.05 each. 

With every dollar's worth you 
buy from us you get a free 

lesson o f 
our great 
Wireless 
Course. Twen 
ty lessons to 
the course. 
Thus, af ter 
you have spent 
$20.00 with us, 
the complete 
Course is 
yours. Size 
x 10". 1(11 

pages. Each 
lesson eight 

pages. With first lesson 
you get floe 1 1 o e M. 
hinder. 

DeiraLsi 

e"-WIRELESS 
COURSE 

“ELECTRO" STATIC MA-
CHINE. 

Uhe latest 
achievement in 
static machine 
building. Gives 
from 24 to 3" 
spark guaran-
teed. Has 
two 7" Elec-
trite composi- 1 
t ion plates; 
made entirely 
of hard rub-
ber and steel and works without 
batteries. Simply turn crank to 
obtain powerful spark and to 
conduct hundreds of beautiful 
experiments. We guarantee safe 
delivery. Don't buy ma-
chines with glass 
plates that break  
Price   

$A nn 
it•uu 

HELP! SLAUGHTER!! 
on Enamel wire. This is positively 
the greatest sale, and the most ridic-
ulous price reduction on first class 
enamel w re ever pulled off anywhere 
in the U. S. 
We have so much of It that we 

must let you in on the deal. All 
the wire is absolutely new, unused 
and guaranteed. Your money back 
if you don't like the wire. Comes on 
1 or 2-11). spools only. 
No. 34 B. & S. Enamel 
Wire, per lb  • IOU 

No. 35 B. & S. Enamel 
Wire, per lb  

No. 36 B. & S. Enamel 
Wire, per lb  90c 

Only these 3 saes at reduced prices. 

80c 

This superb 
pony telephone re-
ceiver. Shell and 
cap made of hard 
rubber composi-
tion. Most pow-
erful ring magnet. 
Nickel plated 
hanger. Wound 
to 75 Ohms re-
sistance. With 
two of these phones and tO bat-
teries conversation can be held 
over 500 feet. The best 
low priced receiver 40 
made. Price each  

The same phone 
wound to 1,000 ohmssi .50 
for wireless  

By Mail, extra, each, $.07. 

THE ELECTRO IMPORTING 

ANNOUNCEMENT. 41111 

FREE , Nearly ready, "Experis 
mental Eleetrleity Come" 
,This course hi of the same / 
size as our Wireless / 

Course and can be ob-
Leine absolutely 

free. Write to- / 4,7e, 
day for con-

ing / te  ditto  
noDre.iit 4/,.++ 

e 1913 CATALOG 

/ .ee R.eady Nov. 10th 

CO. .1 / 09e. V lease t enclose herewith ec. .tamp for which 
send me your 198-pace Electrical Cycle-

" Everything for the Experimenter" podia No. 11 at once, eontaining 400 illueitrav 
liane and over 1600 el•etrieul arti•lem and valuable 

233-Z FULTON ST., NEW YORK information ea eleetrieal and 1111[31.1:SS etili!erie • 

Retail Store, 69 W est Broadway Name  

Address 

City 

When writing, please mention "Modern Electrics." 
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Queries and questions pertaining to the electrical arts, addressed to this department, will be 
published free of charge. Only answers to inquiries of general interest will be published here for 
the benefit of all readers. 

On account of the large amount of inquiries received, it may not be possible to print all the 
answers in any one issue, as each has to take its turn. Correspondents should bear this in mind 
when writing. 

Common questions will be answered by mail if 10 cents to cover expenses have been enclosed 
for each question. This class of correspondence has grown to such proportions that we can no longer 
answer questions by mail free of charge. 

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

Special information requiring a large amount of calculation and labor cannot be furnished without 
remuneration. THE ORACLE has no fixed rate for such work, but will inform the correspondent 
promptly as to the charges involved. 

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 THREE 
QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS 
NUNIBER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES. 

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES. 

RECEIVING TROUBLES 
(2182.) William Milton West, Maryland, 

writes: 
Q. I.—Should I be able to hear Cape Cod 

with the following hook-up: Loose coupler-
primary 5 inches long, 3 inches in diameter, 
No. 24 DCC wire; secondary 5 inches long, 
234 inches in diameter, No. 26 DSC wire, 
divided into ten parts? If not, please give me 
a hook-up which will make such possible. 
Aerial four strands No. 16 aluminum wire, 47 
feet long, 2 feet apart, 25 feet above a three-
story house. 
A. i.—You may be able to hear Cape Cod 

if you use an audion detector. We hardly 
think you can do it with any other kind of a 
detector on account of the small size of your 
aerial. 
Q. 2.—What size helix should I make for a 

2-inch coil? 
A. 2.—Don't use a helix. Make up an 

oscillation transformer as per supplement to 
the June, 1912, issue of Modern Electrics. 
Q. 3.—What is my wave length with the 

above receiving outfit? 
A. 3.—You may probably tune up to about 

r,000 metres with your apparatus and aerial. 

SPARK COIL AND TRANSFORMER 
USED TOGETHER 

(2183.) Charles F. Jacobs, New York, says: 
Q.— I have an Electro Importing Com-

pany I-inch spark coil and y; kilowatt open 
core transformer and a Gernsback interrupter. 
and I wish to know if there is any way possi-
ble for me to run them both (coil and trans-
former) together on the one Gernsback inter-
rupter, and, if so, how I should connect pri-
mary and secondary binding posts? 

A.— These two coils cannot be used to-
gether for the reason that, if connected in 
series the current from the transformer coil 
would be so heavy that it would overheat or 
burn out the secondary of the spark coil and 
cannot be connected in parallel for the reason 
that the secondary voltages differ and one 
would pump current through the other. 

MOTOR TROUBLES 
(2184.) Arthur J. Bates, Massachusetts. 

asks: 
Q. I.—Which is the best way to tell an 

alternating current motor from a direct cur-
rent motor, or vice versa? 

A. I.—The alternating current motors as a 
rule are marked either alternating current 
motor or A. C. motor; or, if not, the name 
plate usually bears the word cycles or the word 
alternations, preceded by a number. If the 
motor has no name plate and the rotating 
element has no commutator or slip rings the 
machine is an induction motor and operates 
on A. C. current only. If the machine has a 
commutator and brushes and the field frame 
is built up of sheet iron punchings the chances 
are that the motor is designed to operate on 
either alternating or direct current, although 
there are motors built this way which will 
operate only on alternating current, and others 
which will only operate on direct current. If 
the field frame is made of a solid mass of iron, 
either wrought or cast, and the motor has a 
commutator and brushes, it is a direct current 
motor. 
Q. 2.—What voltage wound for, descrip-

tion: Armature, 3 inches long by 2 inches 
in diameter, twelve sections, each section 
wound with No. 26 B. & S. wire with a twelve 
segment commutator, armature of the lam-



Mounted on solid oak base, size 7 x 12 
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SENDING AND RECEIVING WIRELESS OUTFITS 
COMPLETE PORTABLE 

IDEAL SETS AT A PRICE YOU CAN AFFORD TO PAY 

No. 796—$5 Value $3.90 
— 

Sends >5 to 1 Mile—Receives up to 600 Miles 
This new, up-to-date, guaranteed, portable set, 

consisting of one s-inch spark coil, equal to the 
average *inch coil, and high tension vibrator, 1 
combination universal detector; one 76-ohm, nick-
eled case, exceptionally sensitive telephone receiver 
and cord; 1 large high efficient flat plate secondary 
condenser; 1 sending key; 1 condenser switch; 
spark gap with lathe turned ;finch zinc spark 
ends; 1 tuner 45 x 2 inches, latest type, wound 
with bare copper wire; 1 special primary con-
denser; 1-inch wollaston wire; 1 double throw 
double pole aerial switch; 120 feet aluminum aerial 

wire; 2 insulators, complete directions. The raw material alone would cost you this amount were you 
to build the set yourself. Operates on two batteries Price $3.90 
No. 798—Saine as above, with Winch coil. Sending radius 1 to 2 miles. Price $5.00 

HERE IS A SET YOU'LL BE PROUD TO OWN 

No. 800: $8.95 
$15.00 Value 

Sends 8 to 16 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 ice'; special flat plate secondary condenser, 
extra large size; primary condenser; combination uni-
versal detector; very fine 1000 ohm, silk copper wire 
wound receiver and flexible receiver cord; the newest 
type bare copper wire wound tuner, exceptionally 
large capacity; spark gap with lathe turned 8.8-in. 

zinc ends; 1 condenser switch; 120 
feet aluminum aerial wire; double pole; 
double throw switch; 2 insulators; 1-
inch Wollaston wire; proper capacity 
sending helix; 8 to 16 miles sending. 
600 to 800 miles receiving. Regular 
815.00 Value. Operates on 6 bat-
teries. Price complete $8.95 

Mounted on solid oak base, size f:i4 x 16 inches. 
Equipped with 2,000 ohm Receivers and Headbands $12.25 

For the Beginner 

Mounted on Solid Oak Base 
No. 797  P2.50 VALUE  

Receives up to 500 Miles I • 1 

This consists of a combination universal detector; 75 ohm 
nickeled case, exceptionally sensitive receiver and telephone 
cord; tuner 454 x 2-inch latest type, wound with bare copper 
wire; 1-inch WoIlaslon wire; 2 insulators; 65 feet alumi-
num aerial wire. Price $1.95 

Equipped with 1,000 ohm 'phone $3.05 
By Mail 82c Extra 

WIRELESS SPARK COILS 
We give a greater value in spark coils 

than any other firm in America. Our coil-4 
are larger than other coils of the saine 
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 
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. 
NO. 200 >f in. coil $2.00 
No. 201a 3 " " 't  00 
No. 2018 54 " " .  3.30 
No. 201e f " " '1  05 
No. 202 1 ' "  3.93 
No. 203 154 "   5.50 
No. 204 2 " "   7.75 
No. 205 3 " "  13.30 
No. 206 4 " "   .23.00 
No. 207 6 " "  30.00 
No' 208 8 " "  73.00 
No. 200 10 " "   100.00 

DON'T BUY BEFORE WRITING US. SEND AT ONCE FOR CIRCULAR M. 

HUNT & McCREE 
Laboratories ( The House of Wonderful Values) 

255 Washington St. NEW YORK 
General Offices 

92-94 Murray St. 

When writing, please mention "Modern Electrica." 
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AN INVENTION 
WORTH $1,000,000 

and not patented is as safe as a 
bag of gold on the sidewalk. 

Anyone can take it and deprive the 
owner of its use. A WISE man does 
not hesitate to come to me and say: 
"Here is my invention and your fee of 
$5.00, tell me if my invention is patent. 
able, and worth patenting after you 
have looked through the Records and other 
places you think best. I want acomplete 
and candid report." And he gets it, 
because I give the matter my personal 
attention, and the benefit of my prac-
tical and technical experience. In ad-
dition the $5.00 paid goes to the fee for 
making up the papers and drawings of 
the case, if proceeded with. My charges 
are low and my work high-grade and I 
see that my clients' patents get what 
they are worth. 

All my work is guaranteed and my 
general opinion and booklets free. 

A. P. CONNOR 
Electrical and Mechanical Engineer 

PATENT ATTORNEY 
121 Carroll St., S. E. Washington, D.C. 

ELECTRICS 

Detectors 

Our Detector No.54 is the mus, sensitive device 
for the detection of wireless waves yet produced. 
Satisfaction guaranteed. Place $1.50. Send 2c. 
stamp for catalogue. 

Merker-Flocker Electric Co. 
957 Liberty Ave. Pittsburgh, Pa. 

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, 

1>ic. per foot 

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

When writing, please mention "Modern Electrics." 

mated disk type; 75 turns of wire to each 
section; field, two coils, each wound with about 
one (i) pound of No. 34 B. & S. wire, wound 
in a form and clamped around a field magnet: 
motor is of enclosed type, with two brushes 
and three binding posts? 
A. 2.—Your motor is probably wound for 

iio volts D. C. 
Q. 3.—What was the trouble when this 

motor would only run without the field and 
only run on no volt D. C. about half speed, 
as recommended by the seller, and would not 
move with or without field on no volt A. C. 
120 cycle? 
A. 3.—From your description of the motor 

given above we judge that it is of the shunt 
wound type; that is, the two field coils are 
connected in series across the terminals of the 
armature; in other words, the field and arma-
ture are in parallel. Possibly you had the 
fields connected in series with the armature 
when you attempted to start it, and the cur-
rent flowing through the field coils was in-
sufficient to cause the armature to rotate; or 
it may be possible that the two field coils are 
connected up wrong, in that they produce two 
north poles or two south poles instead of one 
of each. 

LEYDEN JAR. TESLA TRANS-
FORMER 

(2185.) Marvin Mottashed, Louisiana, 
writes: 

Q. I.—I have made a one-half pint Leyden 
jar and would like to know how to charge it, 
so that a person may receive a shock from it? 
A. L—Hold the jar in your hand and bring 

the knob connected to the inner coating near 
the positive terminal of a static machine or 
the positive secondary terminal of an induc-
tion coil, while the machine or coil is in 
operation, but do not bring the knob of the 
jar into actual contact with the terminal. When 
sparks cease to jump from the terminal to the 
knob of the jar the latter is fully charged 
and should be withdrawn while the machine 
or the coil is still in operation. 
Q. 2.—I have a Tesla coil, secondary 2-

inch diameter, 12 inches long, wound with 
No. 34 wire spaced r/32-inch apart. The pri-
mary is wound with ten turns No. 12 wire. 
What should be the spark length of this coil, 
run by a i5/4-inch spark coil and two I-pint 
Leyden jars? 
A. 2.—The Tesla coil may produce a spark 

anywhere from s to 2 inches long, depending 
upon the detailed construction of the Tesla 
coil and tne amount of current fed to the 
spark coil. 

CONDENSER PLATE MATERIAL. 
LOOSE COUPLER WINDING 

(2186.) Preston L. Gates, Minnesota, asks: 
Q. i.—Please give hook-up for followifig 

instruments and add any that I need to receive 
at least 200 miles with: Double slide tuner, 
12 inches by 3 inches; loose coupler, primary 
6 inches by 4 inches, wound with No. 28 cop-
per wire with taps, secondary 5 inches by 2/A 
inches, wound with No. 32 copper wire, to 
taps; electrolytic detector, two small fixed 
condensers and an aerial 6o feet high. com-
posed of four aluminum No. 14 wire, so feet 
long, spaced 2 feet apart, as per diagram? I 
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Have Loads of Fun with Boys!  this Miniature Power Plant 

y
ES, BOYS, you can have a regular power plant right 
in your own homes. You can operate all your 

electrical toys on live electric current. No batteries 
needed. You can make all kinds of interesting experi-
ments and have barrels of fun, if you own a 

Thordarson Toy Transformer 
To use a Thordarson Toy Transformer, you simply attach its 
long connecting cord to any alternating current lamp socket and 
it will operate small fans, motors, electrical toys, wireless or 
other induction coils; ring bells, buzzers, and light small lamps. 
In handsome black enameled steel case. Practically indestructible. 

Makes the Dandiest Christmas Present 
You could not ask for a more pleasing Christmas present than a Thordarson Toy 
Transformer. You'll like it better every day. If your dealer does not carry 
Thordarson Toy Transformers, write us for circular and full particulars. 

If You Have a Wireless Outfit, 
You Need a Thordarson 

Endorsed by wireless Flexible Step-Up 
experts. Power varied 

by simple turn of a Transformer 
thumbscrew. Connects 
direct to mains. No resistances or ci oke coils. Like all the 
THORDARSON specialties, the Flexible Step-up Trans-
former is electrically, magnetically and mechanically perfect. 
Two types-10,000 and 20,000 volts output. Write 

today for full information. 

THORDARSON ELECTRIC MFG. CO. 
509 South Jefferson St. CHICAGO 

S63 

Wien writing, please mention ":\Todern Electries." 



864 MODERN ELECTRICS 

HIGHEST GRADES OF 

MOULDED 
INSULATING 
COMPOSITIONS 

Used on all Insulators, 

Bases for Detector 

Stands, Etc., Handles, 

Keys and Switch Bases, 

Buttons, Receivers for 

Head Bands, Bushings. 

THE SIEMON 
HARD RUBBER CORP. 

BRIDGEPORT 
CONN. 

We have 
teen roalc-
leg >MAU 
Cells since 
1855. We 
are the 
rr akers of 
e famous 

Gray et 
Clark Pat-
ent Rein-
forced Top 
Cell. We 
make to or-
der any 
kind uf a 
porous cell 

or jar if it can be manufactured on a practical scale. If you 
have occasion to use porous cells or earthenware jars for bat-
teries or other purposes, get in touch with us at once. 

NEW ENGLAND POTTERY COMPANY, 149 Condor St, East Bolen, Mass. 

FAUCET WATER MOTOR 
Complete with emery q2 50 
wheel, buff wheel, pulley *" 
to run sewing and washing ma-
chine, polish. In some cities where 
we have no agents, and where the 
water pressure is good, a sample 
motor will be given free; apply 
at once if you want to make some 
extra money, or if you can devote 
your whole time, liberal salary and 
commission will be paid. 
ALCOHOL STOVES, LAMPS 

AND FLAT IRONS 
ENGINEERS WANTED to send for catalog of 

indicators. Reducing Wheels Planimeters. Address 

LIPPINCOTT M. S. CO. 
52 Columbia St., 

Newark New Jersey 

When writing, please mention "Modern Electrics." 

cannot increase my aerial in height or length. 
A. 1.—Hook-up herewith. 

A 

TC. 

FC 
G 

L C. 2186 
ME. 

Q. 2.—Can tin be used as the plates of a 
rotary condenser? 
A. 2.—Yes. 

Q. 3.—Does it make any difference which 
way the wire is wound on a loose coupler; 
that is, should the secondary be wound in an 
opposite direction than the primary, or not? 
A. 3.—It makes no difference whether the 

two coils are wound in the same direction or 
in opposite directions. 

SMALL DYNAMO CAPACITY 
(2187.) Harry Wyatt, Connecticut, inquires: 
Q. Y.—Will a 4-inch Hercules water motor 

on a y-inch pipe with good pressure run the 
No. 9 Ken Davis generator sold by Mesco? 
A. Y.—Yes. If the water pressure is from 

6o to 70 pounds per square inch. 
Q. 2.-1s it possible to lower the amperage 

of a dynamo by means of lamps? 
A. 2.—Yes. 
Q. 3.—Can I charge a Yo-hour 6-volt bat-

tery and light a 04 ampere lamp with an 8-
volt 4-ampere dynamo? 
A. 3.—Yes.   

WAVE FREQUENCY 
(2188.) H. P. Jellison, Maine, wants to 

know: 
Q. Y.—Do high and low frequency waves 

travel at the same speed; that is, do they 
travel the same distance in a given time? If 
so, would not a low frequency current have 
a longer wave? 

A. Y.—Wireless waves travel at the same 
speed regardless of their frequency. If you 
refer to the antenna current, the lower the 
frequency the longer the wave. 

Q. 2.—Since a long wave is to be preferred 
as it passes by any obstruction better than a 
short wave, why is it that people use a rotary 
spark gap to get a high frequency spark? 
A. 2.—The rotary spark gap affects the 

frequency of the spark, but this has no effect 
on the frequency of the current in the antenna; 
the latter frequency is determined solely by 
tne inductance and capacity in the condenser 
and aerial circuits. 
Q. 3.—Explain how a Tesla coil changes 

the frequency? 
A. 3.—A Tesla transformer does not 

change the frequency. The high frequency 
current is generated in the primary circuit 
containing the spark gap and condenser, and 
the voltage of this high frequency current is 
simply stepped-up in the secondary winding. 

COST OF "MODERN AMATEUR 
WIRELESS STATION." HEATER 

CONNECTIONS 
(2189.) Percy Davis, Ontario, asks: 
Q. Y.—Would you kindly give me an esti-

mate of the cost of an equipment for a wire-. 
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$8.00 

Our magnet wire is made 
by the largest factory In 
the U. S. S.C. and 
D.C. mean single and 
double cotton. 

No. 
16 
20 
22 
24 
26 
28 
30 

14 
10 

16 
JUST OUT 
300 

BIG PAGES 
What this Big Cat-
alog Contains: 100 
pp Wireless inste. 
40 pp. Motors and 
dynamos, 20 pp. 
Telegraph Inste., 
12 pp. Victrolas. 
etc, etc. 

S. C. D. C. Enam-
per lb. per lb. el lb. 

.37 .40 .43 

.45 .49 .46 
.53 .49 
61 .54 

• 
.51 
.57 
.68 
.73 
.92 

1.19 
1.45 

.83 

.96 
1.10 
1.42 
2.00 

.64 

.73 

.84 
1.02 
1.38 
1 65 

Only Go, to show 

you are interested, 

secures you this 

great catalog. 

Celebrated Ferros Deb clew. 11 yet 
remains the peer of al: Detectors li-
censed for private use. Price only 
$5.00. 

The Ferron Detector contains the 
same high grade crystal, and an ad-
justment equally as admirable as the 
Pyron Detector. licensed for com-
mercial use and which sells for 
$65.00. License for private use per-
mits of low price. A patron in Geor-
gia writes: "Put yerren In circuit 
and easily picked up several ships off 
Norfolk and New Orleans, also land 
statlors. Signals came in so loud I 
could hear them with telephones re-
moved some distance from my ears." 

ATALOG 
ELECTRICAL and WIRELESS 

SUPPLIES 
Mailed for 6 eta, stamps or 
coin, which you may deduct 
on first order of $1.00. Great 
cost of catalog, and our low 

prices, prohibits distribution of catalog, except to 
those really interested. 

LOWEST PRICES 25% to 33% SAVED 
in purchasing from us. Just one Instance: Our 
flash-lights, equipped with Mazda Lamps and new 
Tungsten batteries (400% more power, light and ser-
vice than old carbon battery) are lower in price 
than most dealers' cost. $2.50 Miner's flash-light 
only $1.80, post. 22c; $1.75 "Bull Dog" only $1.20, 
lost. 20e; $1.25 Nickel flash-light only 85e, post Co. 
The same low prices on wireless instruments, roe-
tore, magnet wire, binding pate and thousands of 
electrical products. 

Our catalog la prattle-FREE Wireless Course ally a IN-ea crurse In 
wireless. Has as much 

wireless information as many $1.00 trireme books. 
contains a comprehensive exposition of the prin-
ciples of wireless; the uses and purposes of all 
wireless instruments; de-
tailed instructions, with 
diagrams, showing every 
step in the dilnction 
aerials; over 30 dia-
grams, made by an ex-
pert in wireless. showing 
"honk-ups" for practic-
ally all combinations of 
wireless instruments. 
Over 100 pages devoted 
to wireless. Complete 
sets from a few dollars, 
to thousands of dollars, 
for high class commer-
cial equipment. 

THE J. J. DUCK COMPANY, 432-434 St. Clair St., 

STANDARD WIRELESS 
COI LS. Note prices: 
h in. $2.75 2 in. $ 7.50 
1 in. 4.00 3 in. 13.75 
h IC.W. Transformer coil, 
for line current, $6.25; 
with vibrator, $8.00. 

Toledo, Ohio 

CATALOG "A" READY 
We were delayed in obtaining our cuts; a large mailing list further delayed us. You 

will get your copy within a short time. If you are not on our list send for catalog enclos-

ing 5c stamps (no post cards answered). That amount will be allowed on your first order. 

"DIFFERENT" WIRELESS GOODS 
The kind you can't help getting Results with. All of them have 

the "OK" of a well qualified judge backed with our guarantee. 
Our stock is the most complete. You can choose from 3 Loose 

Couplers. Three double 
slide tuners, six detectors, 
three variable condensers, 
three kinds of "Phones". 
The only spark coil made 
that will give satisfactory 
results on dry cell batteries 
- Transformers - Keys - 

Helixes-C on den sers-
Parts and Supplies. 

2,000 Ohms 
$5.00 to $12.00 

We do not show:in this catalog our large line of Miniature Railways, Motors, Christmas 
Tree Lighting Outfits, Flashlights, Lamps, Sockets, etc. If you want to know about them 
write for catalog No. 15. 

The Oldest and Most Progressive J. ELLIOTT SHAW CO 
Electrical House Established. 632 ARCH STREET, PHILADELPHIA, PA. 

• 

When writing, please mention "Modern Electrica." 
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A sure money maker. Something 

new. Sell 'S an ol" Concentrated 
Extracts for making Whiskies, Liquors and 
Cordials at home. Saves over 50 per 
cent. of the liquor dealers. prices. Makes 
the genuine article. A few minutes does 
the work. Strictly legitimate. No license 
required. Used by Liquor dealers for years. 
Sells in either wet or dry territory. Sam 
Miller sold over 3.000 packages. Others mak-
ing $6. 312, $23, $50 a week. You can do it. 
A big repeater. Small, compact, carry 
week% supply in pocket. Sample case and 
agenta outfit free. Flnormous demand. Quick 
sides Large profits. Better be quick. Territory going fast. 
Just send a postal. We will show you an eye opener. 

UNIVERSAL IMPORT COMPANY 
3933Syearne.....e Street Cincinnati, O. 

A BETTER LIGHT from any kerosene (coal oil) lamp or lantern 
than from electricity or gas. Our WHITE FLAME SMOKELESS 
BURNER scientifically GASIFIES the oil, CONSUMES the carbon 
and develops a brilliant, white, 62 candle power light. NEVER 
SMOKES. Safe and reliable. NO MANTLE TO BREAK. Satisfies 

AGENTS WANTED Ear. MOO t" S20.00 d‘"IF. 
USer Thi good light in demand 
everywhere. Sells on sight. Sample. postpaid, 35 cents. stamps 
or coin, 3 for $1.00. MONEY BACK IF NOT AS REPRESENTED. 

"0.00 LIGHT CO.. 60 Baldwin Bleek, - INDIANAPOLIS, IND. 

SKULL RING. 
ONLY PIFTEEN CENTS, 

We have here a kant!-
- some 

up to date rin"for sporting mers. It 
a skull ant! 

stones in eyes Îlaclseinba'ineaWni scare d. ample by 

A:Weed silver finis>. Wail Fit teen Cents. 
ACME R. HOUSE, 409 Chestnut St, Milwaukee, Wis. 

SCARF PIN  FREE 
Will send this beautiful pin FREE to any 50, 
also few lists advertising our new pint, all 

ask, hand the lista to your friends, no other obligation, send 10c. 
to covet postage, packing. etc. 

PIN MFR'S DEP. G. A. Box 115. Brooklyn, N. Y. 

BOYS' OWN TOY MAKER 
Tells how to make Toys, Steam Engines, Photo 
Cameras. Microscopes, Telegraphs. Telephones, 
Katie Lanterns. Boats, Kites, Balloons, Mask•, 
Wagons, Toy Houses, Bow & Arrow. Guns, Slings, 
Stilts, Fishing Tackle, Rabbit & Bird Traps, and 
many others. Cleo plain that any boy can easily 
make. 200 illus. mi, great book by mail 10e. 

Address CHAS. UNDER, Dept. 9, 316 Union St., lersey City, N. . 

ARMY AUCTION BARGAINS 
Tent, .$1.11)up Arnie Swords......s .35 up 

Lem.. Pair .16 " Arm.), Revolvers... 1.65 o 
Bridles  .90 L Rifles 
Saddles  3.00 " R'pt'g .. 1.48 o 
Team Harnms 21.86 " 7 shot. Carbine 3.60o 
Very Uniforms  1.60 o Old Pistols  .50 
Colts Army Cal. 45 Revolver  8.60 
Springfield-Mauser High Power Sporting Rifle  11.85 
Colts Revolver Cartridge le each, Spfld.klauser Cuir. Seen 
15 sores Out's Auction Goode Illushated awl described le 400 
lure pare wholesale refill rsclopedle Maim. nailed .25e. 

FRANCIS BANNERMAN. 1501 Broadway. Mew York City  

Water Motor 
Re-acting buckets 
Highest efficiency 

2 SPEEDS 
Norton Water Motor Co. 

Boston, Mass. 

Wben writing, please mention "Modern Eleetries." 

ELECTRICS 

less station such as was described in the Sep-
tember issue of Modern Electrice 
A. i.—If the current supply is A. C. the 

cost of the apparatus is about $165.00, or if 
the current supply is D. C., the cost will be 
about $155.00. To this should be added the 
cost of conduit and fittings for the power 
wiring, which should not be more than $5.00, 
and the aerial, which would cost from $5.00 
to $50.00, depending upon the size and height. 
If the supporting masts are very high it is 
probable that the cost of the aerial will ex-
ceed ,''5o.00. Also, if the oscillation trans-
former is purchased instead of being built 
according to the June supplement in Modern 
Electrics, the additional cost will be from $5.00 
to $22.00, depending upon the workmanship 
and finish of the instrument. 

Q. 2.—Can a Canadian be a member of the 
Wireless Association of America? 

A. 2.—Yes. 
Q. 3.—How can I connect a heater which 

is divided into two sections so that I may 
connect the two sections in series, one section 
only, or the two sections multiple? 
A. 3.—Connect the two sections to two 

DPDT switches as per diagram herewith. 

2109 
M.,. 

When both switches are to the left the two 
sections are in multiple. When both are to 
the right they are in series. With either of 
the switches to the right and the other to the 
left, one section is connected in and the other 
is not 

DETECTOR POINTS. WIRELESS 
LAW REGARDING AMATEUR 

STATIONS 
(2190.) Bryan G. Barker, Minnesota, in-

quires: 
Q. I.—What size wire is the enclosed sam-

ple? There is no wire gauge in town small 
enough to measure it. How much of this wire 
will it take to wind the field coils of a I/30-
H. P. motor? It is a bi-polar, A. C. motor 
wound for Ito volts 6o cycle. 
A. I.—The sample of wire submitted is No. 

36, B. & S. gauge. We cannot say how much 
wire the motor will need, but in all probability 
a half pound of wire will be more than 
enough. 

Q. 2.—What are the best styles of detector 
points for the following crystals: Ferron. 
galena, and silicon? 

A. 2.—For the Ferron detector an iron 
point is generally used; with galena, a fine 
platinum or copper wire is generally used. 
though best results are secured by using a 
pointed crystal of tellurium in place of the 
wire; with the silicon detector a brass point is 
generally used, with good results. 

Q. 3.—Does the Alexander wireless bill 
limit receiving as well as sending stations? 
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SALESMAN 
MANAGERS 

YOUNG OR OLD 

NEW BUSINESS 

TUB IS 
MADE OF 4), 
HARD ROLLED " 
COPPER MO SOLID 
BRASS,REIRFORCED. CANNOT 
SIMI« WARP LEAK OR RUST 

MODERN ELECTRICS 

NEW BUSINESS JUST OUT 
DROP THE DEAD ONES. AWAKE! START WITH THIS NEW INVENTION 

THE 20th CENTURY WONDER 
Get started in an honest, clean, reliable, permanent, money-making 

business. Sold on a money-back guarantee 

The Blackstone Water Power Vacuum Massage Machine 
For the Home. No Cost to Operate. Lasts Life-Time 

No Competition, New Field, New Business. Price within 
reach of all. That's why its easy to sell. Endorsed by Doc-
tors and Massures. Removes Blackheads, Pimples. Wrink-

les, rounds out any part of the face or body, brings back Natures beauty. 
A I most instant relief can be given all kinds of pains such as Rheumatism, 
Headache, Backache. Neurallga, and many times a permanent cure. A 
demonstration convinces the most skeptical person. Sales easily made. 

Read Ord What Others Do, So Cart You. 
Parker writes, sold eight machines first day. Margwarth, says, I am 

making $19.00 per day. Sehermerhorn, eight dozen machines first month. 
Shaffer writes, am selling four out of five demonstrations. Vaughn, orders 
one dozen, four days later wires "ship six dozen by first Express." Lewis, 
sells four first hour. Men, women, everybody makes money. No experience 
necessary. Protected territory to active workers. We own all patents. Big 
book entitled, "The Power and Love of Beauty and Health" Free. Invest-
igate now. today. A postal tvill do. A big surprise awaits you. Address. 

M'1,0 CO., 576 Meredith Bldg.. TOLED0, 01110 

LISTEN 

867 

AGENTS 
GENERAL AGENTS 

ROAD MEN 

MAKE MONEY HERE 
START NOW—TODAY 

THE JUDD Can't Wear Out the Clothes 
---Because It's Perfectly Smooth Inside 

Yes—perfectly smooth—no cylinder, ribs, pegs, or interior mechanism 
of any kind to tear or wear the clothes. 'The "JUDD" has the only 
perfectly scientific and thoroughly practical washing principle—it 
literally "handles" the water, forcing it through the clothes too times 
per minute. In other machines the water virtually stands still, while 
the clothes are twisted around in it. This "clothes-saving" feature 

alone makes the "JUDD" the best washing machine invest-
ment. 

Descriptive booklet sent free. Write today. 

JUDD LAUNDRY MACHINE COMPANY 
Suite 335, Peoples Gas Building, Chicago 

Learn by Doing 
THAT'S THE WAY HERE 

you learn ELECTRICITY in 
all its modern applied forms 

by DOING—not by theory 
from books. You are taught by 
" this is the way to do it " Teach-
ers and then you work it out 
with your own hands right in the 
school. And what you learn, 
you know "for keeps." 
No classes. You get individual 
instruction and go ahead without 
hindrance. Day and night ses-
sions the year 'round. 
Fill out the coupon and receive 
our illustrated prospectus free, 
telling of our practical course 
and easy payment plan. 

The New York flectrical School 
26 West 17th Street 

OPEN FROM 9 A. M. TO 9 P. M, 

NOT A CORRESPONDENCE SCHOOL 

The New York Electrical School 
26 West 17th Street, New York 

Please send me full information about 

your course in ELECTRICITY. 

NAME 

ADDRESS 

When writing, please mention "Modena EMI:trim" 
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THE 

Continental Hotel 
Chestnut St. Corner of Ninth, 

PHILADELPHIA 
Remodeled,Refurnished, 
400 Rooms, 
200 With bath, 
Rates $1.50 to $5.00 
European Plan 

The Best Cafe in the City 
Frank Kimble, 

Manager 

COMMONWEALTH HOTEL 
INC. 

Opposite State House, Boston, Mass. 

Offers rooms with hot and cold water for $1 
per day and up, which includes free use of 
shower baths. 

Nothing to equal this in New 
England 

Rooms with private baths for $1.50 per day 
and up; suites of two rooms and bath for 
$4.00 per day and up. Dining Room and Cafe 
First-Class. European Plan. 

Absoluetly Fireproof 

Stone floors; nothing wood but the doors. 
Equipped with its own sanitary vacuum clean-

ing plant. 

Strictly a Temperance Hotel 

Send for Booklet 

STORER F. CRAFTS, General Manager 

When writing. please mention "Modern Electrics." 

A. 3.—As we understand the wireless law, 
the sending wave length is restricted to 200 
metres, but there is no restriction on receiving 
wave lengths. 

SPARK COIL SECONDARY 
(2191.) M. Sayers, Connecticut, writes: 
Q.—I have bought a secondary winding 

for a -inch spark coil from the Electro Im-
porting Co., ia inches outside diameter, I 
inch inside diameter, 2 inches long. Please 
tell me what spark should this give? 
A.— With proper primary, on 6-volt bat-

tery, this coil should give a full 1/2 inch 
spark. 
2 KW. OSCILLATION TRANSFORMER. 
2 KW. WIRELESS TRANSFORMER 
(2192.) Willard S. Wilson, Delaware, asks: 
Q. f.—Please give the names of materials 

required for the construction of an oscillation 
transformer suitable for a 2 kw. set similar to 
the June supplement of Modern Electrics. 
A. I.—Build your oscillation transformer 

the same as shoiNn in the June supplement, 
except that the ribbon should be one inch 
wide instead of that specified in the drawing. 
Q. 2.—Please give me the latest specifica-

tions for a high voltage 2 kw. closed core 
type io volt A. C. transformer (for wireless 
transmission)'? 
A. 2.—Core, x 834 inches outside di-

mension, the cross section of the core being 
21% inches square; primary, 1334 pounds No. 
8 B. & S. gauge DCCC in three layers, 12 
inches long, wound on one leg of the core; 
secondary, 21 pounds No. 28 DCC in thirty 
pies V4 inch thick, having 920 turns each. The 
square hole in the pie should be 44, inches in 
diameter, and the overall length of the sec-
ondary winding should be II inches. 
Q. 3.—Where can I obtain a core for the 

above transformer? 
A. 3.—Sheet iron for transformer cores 

may be bought from the Electro Importing 
Company. 
COIL WITH ELECTROLYTIC INTER-

RUPTER DRAWS TOO MUCH 
CURRENT 

(2193.) James J. Hayes, Jr., Texas, writes: 
Q. 1.—Using a i!4-inch coil with inter-

rupter on izo A. C. I get a -,inch yellow 
flame Vs-inch thick. When using a condenser 
(made up of 15 tinfoil plates 4 by 5 inches 
separated by 16 photographic glass plates) I 
get a 3/32-inch blue spark that crashes in a 
gap with 3¡-inch plugs and it fills the gap. Is 
this O. K.? If not, what is the trouble? 

A. I.—This seems O. K. to us. 
Q. 2.—Will a rotary sing when used with 

a 1%-inch coil interrupter on no A. C.? 
What is the correct acid to use in interrupter, 
commercial or pure sulphuric? 
A. 2.—No. See answer to No. 2092. in the 

August, 1912, issue; also, article on "A Mod-
ern Amateur Wireless Station," in the Sep-
tember, 1912, issue. Either acid may be used. 

Q. 3.-1 have a copper rod running into 
the interrupter, but it fails to wear down to 
a point, and our meter—oh, my! I am afraid 
its wheels are going to run off their axis. 
The meter bill is up in the air. How can I 
improve in these faults? 
A. 3.—Connect a lamp bank or a choke 
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HYPNOTISM 
Would you possess that strange, mysterious power which 
charms and fascinates men and women, influences their 

_ thoughts, controls their desires and makes you supreme master 
of every situation? Life is full of alluring possibilities for 
those who master the secrets of hypnotic influence; for those 
who develop their magnetic powers. You can learn at home, 

cure diseases and bad habits without drugs, win the friendship and 
love of others, increase your income, gratify your ambitions, drive 
worry and trouble from your mind, improve your memory, overcome 

domestic difficulties, give the most thrilling entertainment ever witnessed and 
develop a wonderfully magnetic will power that will enable you to overcome 
all obstacles to your success. You can hypnotize people instantaneously— 

quick as a flash—put yourself or anyone else to sleep at any hour of the day or 
night—banish pain or suffering. Our free book tells you the secrets of this won-
derful science. It explains exactly how you can use this power to better your 
condition in life. It is enthusiastically endorsed by ministers of the gospel 
lawyers, doctors, business men and society women. It benefits everybody. It costs 
nothing. We give it away to advertise our institution. Write for it to-day. 

NEW YORK INSTITUTE OF SCIENCE, Dept. 131G, Rochester, N. Y.  

LEADING NEW YORK HOTELS 
"THE DOWN TOWN HOTEL" . 

COSMOPOLITAN HOTEL 
West Broadway and Chambers Street 

Within easy access of all subway and elevated 
railway lines in the city. 

ROOMS $1.00 PER DAY and UP. 
EUROPEAN PLAN. 

FIRST CLASS 

RESTAURANT and LUNCH ROOM 

EXCELLENT SERVICE-FINE MUSIC 

PRICES POPULAR 

C. F. WILDEY & 

IN THE HEART OF NEW YORK 

HERALD SQUARE HOTEL 
34th Street and Broadway 

One block from New Penn. R. R. Station. 
Baggage free to and from this station. 

EUROPEAN PLAN 

Absolutely Fire Proof. All Modern Improvements 
Telephone in Every Room 

Rooms, with detached bath 21.30 per day up 
Rooms, with private bath 2.00 " " " 

LADIES' and GENTLEMEN'S RESTAURANT 
GENTLEMEN'S CAFE 

UNEXCELLED SERVICE 
PRICES MODERATE 

SON, Proprietors. 

IMPOSSIBLE 
YOU 

SAY 
It seems that we 

are doing the impos-
sible, but just the same 

we are doing it and if you 
will read the next few lines 

you will see that no such 
offer was ever made before 

We will send you mail prepaid anY 
volume of MODERN ELECTRICS 

complete, as per offer below, twelve 
numbers unbound, for the extraordinary 

price of $.50. This offer holds good only 
for a limited time. 

After moving to our new building at 231 Fulton 
Street, New York, we find ourselves cramped for 

room and are thus disposing with very valuable 
volumes 25% below coat. 

This offer holds good only for Volume No. 3, which has 
740 pages and over 1,000 illustrations, and also Volume 

No. 4, containing the famous Ralph 124 C41+ story. This 
volume has 958 pages and over 1,200 illustrations. 

This is a chance of a life time, tie offer being very limited. 
Canada, add $.20 postage. Foreign, add 2.86 postage. Send cash, 

stamps or M. O. 

Modern Publishing Co., 231 Fulton Street, New York 

When writing, please mention "Modern Electrice." 
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Only$12 
114..)444 be start you 
bathe Auto Bssta 
au Itepairmau 
or Mane,. 

MODERN 

anim SEE THIS WORKING MODEL 

Why don't you loam this profes-
sion and double your salary I If 

you master this profession you are 
independent. Repairmen and Chauff-

eurs are needed in every town and city 
in the country, 

Ny system is positively the only system 
in the world that ran be oneeessially taught 

by mall. 

My system of teaching by mail I. a New Ides--
It's different from others. I will so thoroughly 

train you that you will not only be able to drive 
• car, but you can repair motors, overhaul ears. 

repel* Ores, repair launch engines, repair station. 
try gasoline engines—you mould ge into the repair 

badness-and also uni oars and engines. 

There •re other models ; one of a 
Magneto, Engine arid Carburetor ; also 
a Manikin of an automobile. The Man-
kin can be taken apart and the models 
actually work. 111 moving parts on the 
models made of real metal. 
The Course consists of 40 instructions. 

é Models, and a Manikin, and examin-
ations, diploma, etc Special price right 
now le but 812.00 If you paid 
81,000.00 you couldn't get a better 
course—nor as good • course—because 
it is the only one of its kind. 
Let me show you what others say who 

we have started and who have doubled 
their income. Let mis shim you what ONE OP TEN WORK_ 
Bergey Oldffeld, Chas Duryea and 

y. IND MODELS ether motor authoriffee ea 

SEND F.1?..' 1Wea"rhrt tthheisprZil:lee or:due:sera: 
"Row to get inta the Auto Business engine and you ran actually set 
and Its Opportunities. the valves, time th• ete 

Dyke's Correspondence School of Motoring 
Box 19 Roe Building, ST. LOUIS. MO. 

CA L Dyke in the originatoi of the first Auto Supply Co, in Americo.) 

 • 

dm MAGAZ1N1 

togrumm MIMS Cois' 

Make Your Boy Happy! 
By giving him The Boys' Magazine. 
You could not give him a greater pleas-
ure or a stronger influence for good. 

W ALTER CAMP 
edits The Boys' Magazine. Each issue 
of this splendid magazine is filled 
with clean, fascinating stories and in-
structive articles, all of intense interest 
to every live boy. Also, each issue 

contains departments devoted to The Boy Scouts of 
America, Electricity, Mechanics, Athletics, Photography, 
Carpentry, Stamps and Coins. A new, handsome cover 
in colors each month. Beautifully illustrated throughout. 
Special one. II For only 41.00 we will send you THE 

i BOYS' MAGAZINE for a whole year 
and a copy of the most useful book you ever read,"Flfty Ways 
for Boys to Earn Money." and this Electric Engine. This 
engine Is considerably larger than litustration. Runs 1,000 
revolutions a minute on one dry battery. Safe; easy to 
operate. A marvel of mechanical and scientific ingenuity 
Send in your subscription today. It will have Immediate 
attention and the engine and 
book will be forwarded to 
you at once, all transpor-
tation charges prepaid. 

Satisfaction—or money 
refunded. Address 

The Scott F. Redfield Co. 
1174 Main St., 
Smethport, Pa. 

TIE BOYS' MAGAZINE 
is on sale at all news-
stands at 10e a copy. 

When writing, please mention "Modern Eleetries." 

ELECTRICS 

coil in the primary circuit to limit the primary 
current to 5 amperes. 

ROTARY SPARK DISC SPEED 
(2194.) Churchill Gerry, Massachusetts. 

wants to know: 
Q. I.—Would this aerial be better with or 

without the two fans A and B? Aerial is 50 
feet high at highest end. Fan B is 15 feet 
long, fan A is 8 feet long. Aerial is 55 feet 
long. 

A. I.—The aerial will be better without 
the fans. 
Q. 2.—Is the wave length of the above 

aerial over too metres? If so. how much? 
A. 2.—No; the wave length is under too 

metres. 
Q. 3.—What is best speed to run a rotary 

-liark gap at which has 12 points on a wheel 
with a diameter of 3 inches? 
A. 3.—This should run from 3000 to 4000 

revolutions a minute. 

HUMMING DONE AWAY WITH BY 
SWINGING AERIAL 

(2195.) Hermann Seele, Texas, asks: 
Q. I.—Please give me a hook-up for the 

following instruments: Receiving: Double 
slide tuning coil, silicon and galena detector. 
two point switch, a variable and fixed con-
denser and 2000 ohm H. B. receivers. Send-
ing: One-inch coil, helix, spark gap, key, fixed 
condenser and a SPDT switch to change from 
receiving to sending. 
A. r.—Diagram herewith. 

Q. 2.—When I first had my aerial running 
parallel with the high powered wires a hum-
ming sound was heard in the receivers. 1 
then put the aerial at right angles with the 
high powered wires, and the humming sound 
stopped. The distance staying the same. Can 
you explain? 
A. 2.—This is all right, and shows you 

have simply done what we have repeatedly 
advised amateurs to do when troubled with 
humming in the receivers due to nearby power 
wires. The explanation of the humming noise 
is that the alternating current in the power 
lines sets up a magnetic field which expands 
and contracts at the same rate as the fre-
quency of alternation in the power current. 
This expanding and contracting magnetic field 
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Up and down—in and out—rain ana 
shine—year in and year out—wearing 

out the steps—wearing out themselves— 
but getting nowhere—that's the life 
tragedy of thousands who would have 

reached high positions if they only had 
the right training. 

STOP 
Wearing Out the Steps 

You can win a better position. If you will only mark the coupon, the 
International Correspondence Schools will send you sound information and facts that 
will prove there is a way for you—that you can get out of the rut of the worn-out 
steps—that you can get a better posi-
tion and earn more money—regardless 
of your age, occupation, address, little 
schooling, little spare time and spare 
cash, or previous lack of opportunity. 

Every month, over four hundred men of 
all ages and occupations voluntarily report ad-
vancement in position and salary wholly due 
to I. C. S. training. You simply cannot dodge 
a fact like that. It means that these men have 
stopped "wearing out the steps" that lead no-
where, and have made a place for themselves 
in the world. 

This is your opportunity to give yourself 
a chance. Grasp it, and grasp it NOW by 
marking the coupon. There isn't an obstacle 
in the way to your success—you may think 
there is—but there isn't. The I. C. S. has 
already smoothed the way for too many poorly 
paid but ambitious men not to be able to in-
crease your salary. The I. C. S. comes to you, 
trains you in your own home and spare time. 

Mark and mail the coupon NOW 
for a better position and bigger salary. 

— 
n  I NTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 992, SCRANTON. PA. 
Explain, without further obligation on my part. how , 

I can ,Inal it,/ for the position before which I mark X 

Electrical Engineer 
Elec. Ugh tine stint • 
Electric Car Running 
Electric Wireman 
Tide') llllll e Expert 

relit tect 
ituildlneContractor 
Architectural Draftsman 
Structural Engineer 
Concrete Construction 
Meehan. Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil Engineer 
Surveyor 
Mine Superintendent 
Metal Mining 
Locomotive Fireman &Eng. 
StationaryErigineer 
Teatile Manufaeturing 
(tam Engines 
Automobile Running 

Civil Ser vice 
Ratinai Mull Clerk 
Bookkeeping 
Stenography&Typewriting 
Window Trimming 
Show Card Writing 
Lettering & Sign Painting 
Advertising 
Salesman 
Cammereial Illustrating 
I ndustrial Designin 
Commercial Law 
Teacher 
English Branches 
Good English for Ever) Doe 
Agriculture 
Poultry Farming 
Clumblug J. Steam Fitting 
Sheet Metal Worker 
Navigation Spankh 
languages breach 
Chemist German 

Name  

Present Occupation  

Street and No  

L City State  

When writing, please mention "Modern Electrics." 
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New Rupture Cure 

Don't Wear A Truss. 

Brooks' Appliance. New discov-
ery. Wonderful. No obnoxious 
springs or pads. Automatic Air 
Cushien.s. Binds and Draws the 
broken parts together as you would 
a broken limb. No salves. No lym-
phol. No lies. Durable, cheap. 
Sent on trial. Pat. Sept. 10. '01. 

CATALOGUE FREE 

C. E. BROOKS 
71A State Street, Marshall, Mich. 

JUST OFF THE PRESS 

Wireless Telegraphy 
and Telephony 

(Including Wireless on Aeroplane and Airship) 
An Understandable Presentation of the Science of Wireless 
Transmission of Intelligence BY CHAS. C. ASHLEY, E. E., 
aid CHARLES B. HAYWARD, 
teemMeg Engineer. Member. Society st Automobile Engineers 

Contains 144 pages. It treats in a simple 
concise manner of the earlier forms of wire-
less, electrical waves, development of radio-
telegraphy, radiotelegraphic apparatus, and de-
scribing systems of radiotelegraphy. 
The section on Wireless Telephony covers 
Bell's radiophone, selenium cell, Bell's photo. 
phone, "light telephony," telephony by means 
of Hertzian waves, nature of a high-frequency 
telephone current, oscillation generators, tele-
phonic control of oscillations, transmitting 
circuits, receiving arrangements, two-way trans-
mission, and systems of radiotelephony. 
The section on Aeronautics covers the wire-
less on dirigibles and on aeroplanes, giving 
the earliest experiments on balloons, dangers 
from electric discharge, preventive methods, 
wireless on the Zepplins, Horton's experiments, 
recent records, and general problems. 

Price $1,00 By mail extra 12c 

MODERN ELECTRICS 
BOOK DEPARTMENT 

231 Fulton St., New York City 

yVken writing, please mention "Modern Electrica." 

in turn induces currents of the same fre-
quency as the power current in the aerial 
when the latter is parallel to the power wire, 
and this induced current produces the hum-
ming noise in the receivers. When the aerial 
is swung around at right angles to the power 
lines the humming noise is done away with, 
for the reason that a wire carrying A. C. 
current cannot induce current in another wire 
which is placed at right angles to it. 
Q. 3.—Are there any other stations in San 

Antonio, Texas, commercial or amateur, ex-
cept the Government one recently built? 
A. 3.—There are no commercial stations in 

San Antonio. If you wish to have the ama-
teur stations in your vicinity looked up. write 
to the Wireless Association of America and 
enclose fifteen cents to cover the expense of 
looking them up. 

THREE SLIDE TUNER HOOK-UP 
(2196.) W. Geiger, Ohio, writes: 
Q.—I have a triple slide tuning coil and 

have only one slide connected, as shown in 
the hook-up below. Would like to know 
where to connect the other two sliders? 

A 
5W. 

REC. 
TS:r. 

BAT 

2196 
M.E. 

A.—If you are using a silicon detector, 
cut out the batteries and the switch and hook 
up the apparatus as per the diagram in an-
swer to No. 2139 in the September issue of 
Modern Electrics, leaving out the variable 
condenser and putting a small fixed condenser 
in the position shown in the diagram. 

AERIALS 
(2197.) Luther Lachamber, Staten Island, 

asks: 
Q. I.—What is the wave length of my 

aerial, comprising two wires each 175 feet 
long and two wires each 931/2 feet long? The 
latter are e feet high, and the former 58 
feet one end and 35 feet other end. 
A. I.—If your lead-in is taken from the 

end of one of the pairs of wires the total 
wave length is about 400 metres, while if the 
lead-in is taken from the middle the wave 
length is about 300 metres. 
Q. 2.—Is there any definite way, or an 

approximate way, in which to tell the wave 
length of an aerial by sight? 
A. 2.—The approximate wave length may 

be found by estimating the distance from the 
spark gap to the end of the aerial and multiply 
this distance in feet by 4/3. The result will 
be the wave length in metres, but this will 
be a very rough approximation. 

Q. 3.—Will an aerial comprising two wires 
75 feet long and 3 feet *art, 50 feet high, be 
as efficient as one exactly the same dimensions 
but only four strands? If not, why not? 
A. 3.—For receiving purposes the two-wire 

aerial will be practically as efficient as the 
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H. G. Pape Electric 84 Manufacturing Company 
(Incorisorated 1905) 

BUFFALO, N. Y., U. S. A. 
SPECIALISTS IN THE 

Auristophone Inventions of Mr. Herman G. Pape, the First Scientifically Perfect Phonetic Appliances Made to Aid she Hearin 
which produce entirely satisfactory Results at all times, correct defective hearing and cause no injury to good hearing. 

Endorsed by Scientists and Medical Professors Everywhere. 

"AURISTOPHONE" 
(TRADE MARK) 

A uristophone Annunciator 

Is YOUR limousine equipt with an 
Auristophone ? It announces clear and 
loud. (Send for folder). 

FOR THE DEAF 

Electric Auristophones are the logical 
evolution of electric ear phones and are 
the only satisfactory result producing ear 
phones that are scientifically perfect in 
every respect and truly open the world 
to the deaf. (Folder on request). 

"RESULTS" 
Our Motto 

When writing, please mention "Modern Electrica." 
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The Baby Engine 
WEIGHT 41; LBS. ONE-HALF HORSEPOWER 

TYPE 1 AW. 
This little engine drives a regular 16 ft., 100 

lb. canoe with four persons at a speed of 5 
to 6 miles per hour. 

Write and ask us to prove it to you. 
SEND 2 CENTS IN STAMPS FOR OUR LITERATURE 

THE BABY ENGINE CO. 
501 Fifth Avenue, 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. 

AERONAUTICS 
The Leading British 
Monthly Journal Devot-
ed to the Technique and 
Industry of Aeronautics. 

(FOUNDED 1907) 

Yearly Subscription One Dollar, Post Irte 
Note :_treespoencimreecneipctou lNeclenbtes. mailed 

HEAD OFFICE: 

3 London Wall Bldga., London, England 
American Office: 250 West 54th St.. New York 

Wiien writing, please mention "Modern Electrics." 

four-wire aerial, but for sending the increased 
number of wires increases the capacity of the 
aerial and the amount of current in the ver-
tical part, and this in turn increases the send-
ing range. 

TRANSFORMER 
(2198.) Chester Fuss, New York, wants to 

know : 
Q. 1.—Will two wireless stations about 

one-quarter mile apart work well if they are 
both grounded on pipe of the same water 
system? 
A. I.—Yes. 
Q. 2.— Could a transformer for wireless 

be built like the type described on page 6ot 
of September issue? 
A. 2.—It can be built, but would not give 

satisfactory service for the reason that there 
would be a marked tendency to arc at the 
spark gap. This transformer is essentially a 
power transformer, and not a transformer of 
the wireless type. 

SIZE AND LOCATION OF AERIAL 
(2199.) Paul J. Hoffman, New York, says: 
Q. 1.—My aerial, which is 55 feet long, 45 

feet high, and composed of four wires spaced 
9 inches apart, is in a long hall in my house 
(the only available place), and though I re-
ceive fairly well, I would like to improve it. 
Could I connect another aerial of the same 
capacity and two feet below it to the first, and 
so double the efficiency of my set? 
A. I.—This may increase the efficiency a 

little, but not very much. 
Q. 2.—If not, how can it be done? 
A. 2.—Put a big aerial up above your roof. 
Q. 3. Can I use a rotary spark gap on a 

one-inch coil? 
A. 3.—Yes, but see answer to No. 2092, in 

the August, 1912, issue, and also the article 
on the "Modern Amateur Wireless Station" in 
the September, 1912, issue. 

WIRELESS CONDENSERS. WAVE 
LENGTH FORMULA 

(2200.) W. C. Shinn, New Jersey, asks: 
Q. I.—What capacity should a fixed con-

denser be for a wireless receiving set? 
A. I.—The condenser should be adjustable 

and have a capacity of from 0.002 10 0.005 

mfd. 
Q. 2.—Please give formula for calculating 

condenser capacity; also give formula for cal-
culating wave lengths in metres. 

A. 2.—See the answer to No. 2074 in the 
July, 1912 issue. 
Q. 3.—What capacity should a variable 

condenser be for a receiving set? 
A. 3.—About 0.0015 mfd. 

FERRON DETECTOR. AERIAL WIRE 
(2201.) James A. Ray, Texas, inquires: 
Q. I.—Is the Ferron detector a good de-

tector, and is it sensitive? 
A. I.—Yes; but it is rather difficult to get 

it into adjustment. 
Q. 2.—Is copper wire better than aluminum 

wire for an aerial? 
A. 2.—Yes, copper is better, but the aerial 

would be more expensive. 
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The Efficiency of Our Instruments 
ARK KNOWN THROUGHOUT THE COUNTRY 

Our Loose-Coupling Tuner Contheanaântnecorefais)eeetehce-

efficiency of your station fully 60 per cent. Price complete, $8.00 
Send 2c stamp for complete catalogue, No postals answered. 

W. T. WIRELESS CO., 1040-a Broadway, Brooklyn, N. Y. 

A 6 1-2 inch "RED DEVIL" Plier re;°:::7‘,.:rt:letrhaerael; EthDE VrIl.:11 
If lie can't fund ih it send us his name and 7:i cents and one sample pair only will be sent you postpaid. 

" RED DEVIL" Glass Cutter No. 6; 1,6.41,';Vle;eur 
pert glaziers. If you cot glass of any kind here's the cutter to use. Your hardware 
man has It. If not 
send um 15 2 - cent r----------------- -  
stamps for one only I 
cumple. _  . ... 

SMITH & HEMENWAY CO., 156 Chambers St., New York 

• 

The Master Slide Rule 
is the only Rule in the World whereby inside pleas-

.1 i di. , , urements cf doors and windows etc. can he taken 
rapidly and accurately. It is also far auperier to any 

other rule for outside measurements of walls 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 

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 ma We have on hand at all times 
dock model, of all well-known machines. We carry a complete Mock of 
accessorien 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 O, and me 
particulailli our labor saving elastic motor winder 

Aero Mfg. & Accessories Co. 
18 Dunham Place Brooklyn, N. Y. 

THE BOY SCOUT 
A Weekly Devoted to the Boy Scouts of America 

TROOP NOTES, STORIES, Etc. 
Subscription 25c per Year Canada 75e 

AGENTS WANTED 

The Boy Scout, 40 Charlotte St., Utica, N.Y. 

NOTICE 
Members Wireless Association of America 

TI 

HE Annual Official Wireless Blue Book of the WIRELESS ASSO-
CIATION OF AMERICA goes topreas soon. 

The new Blue Book will be a radical departure from others that have been issued and will positively be 
the most complete book of the kind published anywhere. The book will be at least twice as large as hereto-
fore and will contain the greatest number of wireless amateur stations in the United States. 

Hereafter It will be an honor for the amateur to be licensed in the United 
States as It gives him a recognized standing not possessed heretofore. 

We refer to this month's editorial which should be of utmost interest to every amateur in the 
United S tates. 

Listing in the Wireless Blue Book will be 25 cents, the same as heretofore. This includes one copy of 
the Blue Book and the Wireless Chart which is given with the Blue Book. Inasmuch as the Blue Book lists 
at $.15 the listing consequently is only 1.10. 

OFFER EXTRAORDINARY 
We will make the following unparalleled offer: 
1st. Send you MODERN ELECTRICS for an entire year beginning with the September 'nee. 
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 

IMPORTANT—When sending application for listing, give name and address, location, 
power used, type of aerial, call letters, and wave length. 

Remit by Cash, Stamps or Money Order, to 

WIRELESS ASSOCIATION OF AMERICA 
231 FULTON STREET NEW YORK CITY 

When writing, please mention "Modern Electric'," 
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COBB 

November 

Issue 

of the 

BASEBALL 
MAGAZINE 

OR 
World's Series Issue 
Out October 7th 

For sale at all newsstands 

15 Cents 
Get it! Read what the League 

President, Team Owners and Star Play-
ers have to say. 

Cut out the coupon and send with 
25e. (coin or stamps) for a sample copy 
and a handsome photogravure art poster 
(size 20 x 12) of any one of the fol-
lowing players: Cobb, Chance, Home 
Run Baker, $25,000 Marty O'Toole, 
Wagner, Mathewson, Evers, Jennings, 
Speaker, Walter Johnson, Marquard, 
Joe Jackson, Lai oie. 

BASEBALL MAGAZINE, 
65 Fifth Ave., New York. 

Gentlemen: 
Enclosed find 25c. in (2c. stamps or 

coin) for which please send me pre-
paid a sample copy and art poster of 

Name   

Street   

City  State   

Wien writing, please mention "Modern Ilectrica." 

OHM'S LAW 
(2202.) Henry V. Nesbit, Indiana, writes: 
Q.—Will you give me a rule or formula to 

solve this problem: It is desired to send a. 
current through an external resistance of 40 
ohms, using a battery of io cells; each cell 
has an internal resistance of o.5 ohm and an 
EMF of 1.2 volts. What will the current be 
when all the cells are connected in series? 
What will the current be when the battery is 
made up of two groups of cells in parallel, 
each group consisting of five cells in series? 
A.—This problem is easily solved by the 

application of Ohm's law. The current equals 
EMF, divided by the total resistance in the 
circuit. In the first case the EMF is 12 volts, 
the total resistance is 40 ohms plus the in-
ternal resistance of the cells (5 ohms), or 45 
ohms, and the current is 0.266 amperes. With 
the cells connected in series parallel the EMF 
is 6 volts and the total resistance is 40 ohms 
plus the internal resistance of the cells (1.25 
ohms), or 41.25 ohms, and the current is 0.145 
amperes. 

AERIALS. NEW STATION SLI 
(2203.) Arthur E. Hapeman, Connecticut, 

writes: 
Q. i.—I have two aerials one a single wire 

(copper), 200 feet long and 30 feet high, and 
the other a four-wire loop aerial 8o feet long 
and 25 feet high. I use these together for 
receiving. How should I get the best results 
in sending, by using both or one? 
A. i.—We think you will get better results 

by using the 8o foot four-wire aerial for send-
ing, but you might try it both ways. 
Q. 2.—What company owns the new SLI 

station, and where is it located? 
A. 2.—This station is owned by the At-

lantic Communication Co., and is located at 
Sayville, L. I. 
Q. 3.—What is the rating of the trans-

former in kw., and what is the wave length 
of the station in metres? 
A. 3.—The small set now in use for local 

ship service is a 'felefunken outfit of about 2 
kw. capacity and the wave length is about 
2500 metres. Information as to the size of 
the large set to be used for trans-Atlantic 
communication is not yet available. 

TUNING TRANSMITTER CIRCUITS 
(2204.) Springfield Wireless Association, 

Massachusetts, eeks: 
Q.—Kindly give us directions how to tune 

the closed circuit of the transmitting set, viz., 
now to change capacity or indvctance in order 
to get in resonance with the transformer? 
Would also like some data on condenser ca-
pacity for the different cycles and size trans-
formers. 
A.—See article on "Limited Wave Lengths" 

in the March and June, 1012, issues of Modern 
Electric:. 

AERIAL MAST 
(2205.) J. E. Biggerstaff, Canada. inquires: 
Q.—Can you tell me how to put up a pole 

for an aerial 6o feet high, and how I can 
make a pole for that? What kind of wood 
Would I use? 
A.—See page 262 in the June, 1912, issue of 
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Four Extraordinary Offers 
To make this our banner subscription month, we are willing to make the following 
FOUR WONDERFUL OFFERS. Frankly, we would like to see your name appear 
among the 73,000 readers, who are now regular subscribers to MODERN ELECTRICS, 
and in order to do so, are willing to go to an EXTRAORDINARY EXPENSE never 

before attempted by any magazine. 

OFFER No. 1. 

Send us $1.50 cash. stamps. or money order. and to return, 
will send you : 
I--Modern Blendes for one year (next issue free) . . 
2-Book. How to Make Wireless Instruments, cost . . . 
8--Book, The Wireless Telephone, by H. Gernsback, cost . 
4-Book, Construction of Induction Coils and Transformers 

by H. Vi, Secor, cost . . . . . . . . . , . . 

we 

$1.50 
,25 
.25 

.25 

GREAT WIRELESS OFFER No. 2. 

Send us $1.32 Cash, stamps, or money order, and in return, we 
will send you : 
1-Modern Eleetrles for one year (next issue free) . . . . $1,50 
2--Wireless Code Chart, cardboard, aim 9x12 in., Morse. Navy 

and Continental codes .  . . .10 
8-Wireless Chart with 20 Wirelem Standard 'I-look-Ups" . .10 
4--Join the Wireless Association of America, and Wireless Pin. 

including Official Wirelem 
Total . . 

(If books are to be mailed add 13c. postage) 

$2.25 
Blue Book, 82 pages, and 13:10 

in. chart of U. S, !stations . . . , . . , . . . . .80 
5-Any ose of the thrm book, shown in offer No. 1 . . . , .25 

Total Net Saving, $ .76 Total . .. $2.25 
(Mall charges for Items 2, 3, 4, 5, 6, 8e. extra) 

OFFER No. 3. 
Total Net Saving, $ .75 

Send us $1.50 cash, stamps, or money order, and in return, we 
will send you , 

for one year (next issue free) $1.50 1 --Modern Eleetrles . . . . 
2-Linen Binder (automatic) holds 12 issues M. E., gold stamped .50 
3-Any one of the three books shown in offer No. 1 . . . . .25 

OFFER No. 4. 
will Sensden us $1.50 cash,. stamps, or money order and in return we 

d you ; 
I-Modern Eleeters for one year (next fume free) . . . . si 50 
2--Twelve Back Numbers ef Modern Elect Hrs. all consecutive , 

Total . $2,25 . .  numbers, all in good condition, each 0 1 /4c. . . . . . .75 

(Mall charges for items 2 and 3, 15e. extra) 

Total Net Saving, $ .75 

(No mail charges necessary)Total . . . $2.25 

Total Net Saving, $ .75 

The offers as shown must not be changed nor can articles from any one 
offer be exchanged with any article of another offer. The selection is quite 
complete and we are positive that you will find a suitable offer among the 
four. IMPORTANT: For Manhattan and Canada, add 35c; Foreign, 60c. 

MODERN ELECTRICS, 231 Fulton St., New York, N. Y. 
%. 

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 Interrupters 
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 I). T. 

CATALOGUE FOR THREE CENTS 

\Alien writing, pleas mention "Modern Electrks." 
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You Like to 
HUNT and FISH 
You Like to Go 
CAMPING 

then surely you will enjoy the 
NATIONAL SPORTSMAN Mega. 
nine, with its 160 richly illus-
trated pages, full to overflowing 
with interesting stories and val-
uable information about guns, 
fishing-tackle, camp outfits.—the 
best places to go for fish and game, 
and • thousand and one valuable 
"How to hints for.gportsmen. 
The NATIONAL SPORTSMAN is 

just like a big campfire in the 
woods, where thousands of good 
fellows gather once a month and 
spin stirring yarns about their 
experiences with rod, dog, rifle 
and gun. Think of it,—twelve 
round trips to the woods for a 
fil bill. 

SPECIAL TRIAL OFFER: 
Just to show you what it's 

like, wewill send you the NA-
TIONAL SPORTSMAN 
Masagine for three 
months and your 
choice of a handsome 
NATIONAL SPORTS-
MAN KROTHERHoOD 
emblem in the form 
of • Lspel Button. a 
Scarf Pin, or a W .teh 
Fob, as here sh 
on receipt of 25e in 
sumps or coin Don't 
delay—join our great 
big Hunting. Fishing, 
Camping, Nature-I, , 
iris NATIONS I. 
SPORTSMAN BROTH-
ERHOOD today. 

National Sportsman Magazine 
5.5 Federal Street, Boston 

There is no Hobby Like Stamp Collecting 

Mekeel's Weekly Stamp News 
11 KYST BLDG., BOS ION. MASS. 

Is the Finest Stamp Weekly in the 
World. 

Many special features, including chron-
icle of new issues, thousands of stamp 
bargains, department for boy collect-
ors and special articles on stamps. 

Six Months (26 Issues) For Only 25e. 

If you have never been a subscriber 
we offer you your choice of these pre-
miums: 
No.i No. 2 No. 3 
200 all dif- 98 all dif- Illustrated 
ferent for- f er en t book on 
eign post- U. S. "U. S. 
age stamps. Stamps. Stamps and 

Their Va-
rieties." 

Special Trial Offer--Four Months For I oc. 

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. 
\ODERN ELECTRICS, 231 Fulton St. N. 1:1 

Wien writing, please mention "Modern Electrics." 

Modern Electrics. Either spruce or yellow 
pine may be used. 

BATTERY MATERIAL. STATIC 
MACHINE 

(2206.) Cecil I. Hebb, Nova Scotia, writes: 
Q. n—Please inform me how to mold 

manganese dioxide into a solid form to be 
used as an electrode to give a higher voltage 
than carbon in a battery? 
A. i.—Mix the manganese dioxide with 

some binding material and press into metal 
moulds under heavy pressure. Electrodes of 
this material will not give a higher voltage 
than carbons. The material is merely used 
as a depolarizer and prevents the voltage from 
falling off rapidly when the circuit is closed. 
Q. 2.—Can I use the depolarizer in worn 

out dry cells? I have read that it consists of 
manganese dioxide and a little carbon powder. 

A. 2.—No. The material left in worn out 
dry cells is exhausted and therefore useless. 
Q. 3.—I have made a static machine as 

described by Thomas H. Smith on page 107 
of the May, 1911, issue of Modern Electrics, 
with the following exceptions, instead of us-
ing brass balls I used cast lead ones and No. 9 
galvanized iron wire instead of heavy copper 
wire. I used plates of glass 7 inches in 
diameter, with 16 sectors, and it would not 
work at all. Please tell me what is wrong? 

A. 3.—We do not know what is the matter. 
with your static machine. You probably have 
not followed the instructions in some impor-
tant particular. The lead balls and galvanized 
iron wire should make no great difference, so 
far as we can see. 

DIFFERENT KINDS OF WIRE IN 
AERIAL 

(2207.) G. Duffner, New York, asks: 
Q. Could I use two different kinds of vire 

in my aerial wires? 
A. Yes. 

LOOSE-COUPLER TAPS 
(2208.) H. L. Dillon, Pennsylvania, wants 

to know: 
Q. I.—Can sheet zinc be used instead of 

brass on the rotary variable condenser and be 
as good as the one in the May issue of 
Modern Electrics by B. F. Dashiell? 

A. I.—Yes. 
Q. 2.—How is the tap taken from the 

secondary coil of the loose coupler described 
in your book, "How to Make Wireless In-
struments?" Is the coil wire cut, or is the 
tap wire twisted or soldered with the insula-
tion scraped off? Please describe it, and how 
the wire is attached to switch points, and 
whether nails or screws are used? 
A. 2.—The usual practice is to bore holes 

through the tube at the point where the taps 
are to be taken in and to push a loop of the 
wire through the hole, the loop being long 
enough to reach the switch point on the end 
of the secondary. The loop may be twisted 
together and soldered or not, just as you 
choose. For the switch points regular switch 
points or machine screws are used, with a nut 
on the inside end. The wire forming the tap 
is bared and clamped under the nut. 
Q. 3.—Can No. 18 SCC magnet wire be 
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The Greatest Electrical Handbooks 
Ever Published - $1.00 to $4.00 

Simply written and containing numerous illustrations, diagrams, for-
mulas, etc., for home study and self-instruction. 
They are of as great value to the experienced worker as to the begin-
ner, and compose the most helpful, reliable and comprehensive series of 
Electrical Engineering handbooks ever before placed upon the market. 

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

  $1.00 

THE ELECTRIC TELEGRAPH, 
By Chas. Thom, Chief, Quadru-
plex Department, Western Union 
Telegraph 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; cipner 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-
MISSION. By George C. Shaad, 
E. E., Professor of Electrical 
Engineering, University of Kan-
sas. 176 pp., 100 illus. Cloth 
binding. A manual for Electrical 
Engineers and Electrical Workers 
in general. Price $1.00 

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

PRACTICAL LESSONS IN ELEC-
TRICITY. By F. B. Crocker, 
E. M., Ph. D., Head of Depart-
ment of Electrical Engineering, 
Columbia University, Past Presi-
dent, American Institute Electri-
cal Engineers; H. C. Cushing, 
Jr., Consulting Electrical Engi-
neer, and Lawrence K. Sager, S. 
B., M. P. L., Patent Attorney and 
Electrical Expert. 272 pp., 129 
illus. Cloth binding. A practical 
guide for Electrical Workers. 
Price  $1.50 

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-
ery. Price  $1.60 

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 

TELEPHONY. By Xempster B. 
Miller, M. E., and Samuel G. 
McMeen, Consulting Electrical 
Engineers and Telephone Experts. 
960 pp., 871 illus. A complete 
working guide to modern tele-
phone practice. Price $4.00 

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

MODERN ELECTRICS-BOOK DEPT. 
231 FULTON STREET NEW YORK CITY 

When writing, please mention "Modern Electric,." 
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W. A. O. A. 
WATCH FOBS 

Style B 

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 
PLATE, 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 

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 
22,30C 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 

When writing, please mention "Modern Electrica." 

used in making a tuning coil? If so, will one 
pound be enough? 

A. 3.—Yes. 

AERIALS 
(2209.) Harold Sleeman, Pennsylvania, 

asks: 
Q. I.—What is the best type of aerial hav-

ing six wires running parallel with the 
ground? 
A. I.—See diagram C in answer to No. 

1985 in the May, 1912, issue. 
Q. 2.—What gauge should the lead-in 

wires be? 
A. 2.—If, a wire is brought down from 

each of the aerial wires the same sized wire 
should be used throughout, while when only 
one lead is brought down, as shown in dia-
gram B, the diameter, of the lead should be 
equivalent to the sum of the diameters of all 
the aerial wires. 

Q. 3.—How can the receiving set be shorted 
while sending? 
A. 3. — Simply connect a SPS1' switch 

across the terminals of the. receiving set and 
close the switch when sending. 

WANTS HOOK-UPS 
(2210.) A. Quattlander, New York, writes: 
Q.— Will you kindly give me the re-

ceiving hook-up for the following: One elec-
trolytic detector, one double slide tuning coil, 
two fixed condensers, and a double head set, 
with an aerial 6o feet long and consisting of 
four strands of aluminum wire 75 feet above 
the ground? 
A. — Leave out one of the fixed con-

densers and connect detector and phones as 
per sketch in answer to No. 2186 in this issue, 
leaving out the variable condenser, and con-
nect to the tuner as per sketch in answer to 
No. 2195. 
Q. 2.—Will you please inform me if I 

could put the following detectors on one board 
with a switch, whereby I could switch any 
single one in at will: Electrolytic, galena, 
silicon, zincite and bornite? If so, can you 
furnish diagram for same? 
A. 2.—Yes, it can be done. The detectors 

and phones should be connected as per dia-
gram in answer to No. 2065 in the July, 1912, 
issue of Modern Electrics. 

WANTS INSTRUMENTS 
(2211.) N. Hawthorne, Kansas, says: 
Q.—Please send me a list of instruments 

necessary to receive four or five thousand 
miles, and please give me the names of in-. 
struments necessary to send to some large 
station near me. I want instruments that 
can be home made with a few tools. 
A.—See article on the "Modern Amateur 

Wireless Station" in the September issue of 
Modern Electric:. The aerial should be at 
least 200 feet high and 500 feet long and con-,. 
sist of no less than ten wires spaced ten feet 
apart. It is no use installing sending apparatus 
for this purpose, for the commercial and 
Government stations will pay no attention to 
you when you try to send to them. 
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This Big Two Foot Bleriot 

, Monoplane Free 
Guaranteed to fly or money refunded. This model has never been sold by 

dealers for less than $2.00, but for a limited time only we will send it prepaid 
absolutely free with a trial subscription to MODERN ELECTRICS. 

The Authority on =an "The Electrical Magazine 
for Everybody" 

For the Novice, the Amateur, the.Experimenter,and the Student 

Every home should take at least one semi-technical electrical magazine and 
keep up to date on the new wonders and advances in electricity—Modern 
Electrics illustrates and describes these subjects in a style that can be read and 
understood by every member of the family, particularly the young man and 
boy. It is nearly five years old and contains from 112 to 144 pages monthly. 
15c. a copy: $1.5o per year. Tells you how to make things at home; contains 
an experimental department and answers your questions free. The brightest 
and most interesting "plain English" electrical monthly magazine published. 

The magazine to read if you want to keep up to date on wireless and prog-
ress in electricity. With one year's subscription to Modern •-• 
Electrics for a limited time only we are making the fol- tree Offer 
lowing:— 
Send $1.50 to-day in cash, stamps or M. O. 

and get Modern Electrics for one year and 
we will send you the Bleriot prepaid Abso-
lutely Free. 

MODERN ELECTRICS 
231 Fulton St., New York, N. Y. 

mu+ 

frel ODER 14 
ELECTRICS 

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 1/4 -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  .121/4  each 

S. I'. Flush Sw. Plates of any finish, 

$32.00 per C  .32Y2 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, 14,-P. B. or B. B..... 26.00 per C. 

Refilled Lamps (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. 

Class Insulators   2.00 per C. 

Bushings, 1/2 -inch 1  00 per C. 

Lockouts, Y.-inch   .25 per C. 

3-Inch Round Outlet Boxes  .07 each 

Y.-Inch A. or B., V. V. Fittings 

(same as condulet)   .15 each 

Entrance Fittings, with Bushings 

  .25 each 

A-2 Wire Grip Moulding  1.15 per C. 

ASK FOR PRICES 

M. RUTKIN 
287-89-91 Fifteenth Ave., Newark, N. J. 

Wins writing, please mention "Modern Electrics." 
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A BARGAIN 
As you are doubtless aware, the wireless 

question is settled by act of Congress, and 
the standing of amateurs is clearly set 
forth. There will be a great revival in 
wireless telegraphy this fall; and if you 

are interested in the subject, you will be 

glad to know what ELECTRICIAN & 
MECHANIC will do in this respect. 

We have published in our October, 1912, 
issue, the complete text of the wireless law 

and the most valuable collection of wireless 
articles which has been contained in any 
number for the past year. Future numbers 
will have full information in regard to the 
regulations of the government for amateur 
stations, and instructions for complying 
with the law, as well as very strong articles 
on every phase of wireless operation. If 
you are interested, you will find ELEC-
TRICIAN & MECHANIC an indispensable 
magazine of reference on wireless tele-
graphy. 

This subject will by no means monopolize 
the contents of the magazine. Every one 
interested in electricity will find practical 
articles on other phases of the subject in 
each number. We aim to cover the whole 
field of actual electrical work; and the 
magazine is indispensable to any working 
electrician or student of electricity. 

The other departments of woodworking, 
metal working and general mechanical work 
will receive their full share of attention, 
and the magazine will be the best rounded 
mechanical publication on the market. 

If you have not been a subscriber of re-
cent months, you have missed, in all prob-
ability, a large number of very valuable 
and useful articles. We have a few sets 
of the back numbers of this year. While 
they last we are willing to give all of the 
numbers for 1912, and the subscription for 
the complete year of 1913 for the regular 
yearly subscription price, $1.50. Canadian 
postage 35 cents extra for each year. For-
eign postage 60 cents extra for each year. 

Send us in your order at once and get 
the magazine for twenty-four months for 

the price of twelve. Do it now for the 
stock of back numbers is not inexhaustible. 

SAMPSON PUBLISHING COMPANY 
519 Pope Building, Boston, Mass. 

When writing, please mention ''Modern Electrics." 

RANGES OF MODERN AMATEUR 
WIRELESS STATION 

(2212.) Louis Gallo, Louisiana, wants to 
know: 

Q. I.—What is the range of the wireless 
station, supplement to the September issue of 
Modern Electrics, 

A. 1.—The receiving range is from moo 
to 15oo miles, and the sending, if A. C. cur-
rent is used, 50 to too miles; or if D. C. is 
used, 15 to 50 miles. 

Q. 2.—What other mineral or crystal, with 
the exception of silicon, will work to some 
advantage with an E. I. Co.'s universal de-
tector stand? 

A. 2.—Ferron or carborundum may be 
used with this detector stand 

Q. 3.—Please give a hook-up for the fol-
lowing: Receiving: Six point loading coil, 
loose coupler, with double slide on primary, 
rotary variable condenser, two fixed con-
densers, one large and one small; two de-
tectors, silicon and crystal, head phone set 
and test buzzer. Sending: One-inch spark 
coil, secondary condenser, helix with two clips; 
spark gap, key and key condenser, aerial 
switch and necessary switches for instru-
ments? 

A. 3.—Diagram herewith. Leave out one 
of the fixed condensers. 

LEAD IN CONNECTION 
(2213.) Alvin B. Carpenter, Ohio, writes: 
Q. 1.—My aerial consists of four No. 14 

aluminum wires, 25 inches apart, 75 feet long 
and 35 feet high at one end and 42 feet at 
the other. Is this the proper way to take my 
lead-in wire, and is No. 18 annunciator wire 
too small? My lead-in wire comes from the 
middle of my aerial. 

A. I.—No. See diagram B, in answer to 
No. 1985 in the May, 1912, issue. 
Q. 2.—Is this the right way to find the 

number of horse power needed for any 
engine? I want to make 7 amperes and Ito 
volts. 

Volts x amperes = watts. 
7 x Ito = 770 watts. 
746 watts = h.p. 

••• 770 ± 746 = i and a fraction h.p. 
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HIGHEST CLASS OF 

Moulded Electrical Insulation 

STERN-CONDENSITE 
THE KING OF MOULDED INSULATIONS 

Possesses a high dielectric resistance, exceedingly strong mechan-
ically. Withstands acids and climatic conditions. Non-hygro-
scopic even if boiled in water or oil. Withstands heat up to 
360° Fahr. 

CAN BE MACHINED—DRILLED—TAPPED—SAWED 

We solicit your correspondence—blue prints, models 

Dickinson Manufacturing Co. Springfield, Massachusetts 
KURT R. STERN BERG. Treasurer and Manager 

J. H. PARKER, SALES AGENT, 6 HAWLEY ST., BOSTON, MASS. 

Trade Inquiry Department 
Readers wishing Catalogs, Prices, names of manufacturers, 

or other information regarding any article in which they are in-
terested can obtain same by making request on the printed form 
below. Simply fill in, tear off and paste on a post card. It will re-
ceive our prompt and careful attention, and the desired information 
will be sent direct to you by the manufacturer making the article 
referred to. 
— — — — — — — — — — — — — — — — — — — 
MODERN PUBLISHING CO. 

231 Fulton St., New York 

Date   191 

Please send me catalogs and price lists of 

I. 

2. 

3.   

Remarks   

Name   

City  State   

Wien writing, please mention "Modern Electrics." 
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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, 
4,4 x '1%, 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 12e. 

abern Elertriro, Vault Brpt. 
231 FULTON ST., NEW YORK CITY 

A LEADING 

ENGINEER 

Writes the following: 
"I take a number of engineering maga-

zines, but THE ELECTRIC JOURNAL is 
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 lines 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 15e. Send your order at once 
and get the first issue of the new volume 
for 1912. 

THE ELECTRIC JOURNAL 

110 Murdoch-Kerr Bldg. 

PITTSBURGH, PA. 

When writing, please mention "Modern Electrice." 

ELECTRICS 

Will a two h.p. engine make iro volt and 7 
amperes ? 

A. 2.—Yes. Your reasoning is correct. 
Q. 3.—Can I buy a governor for a 3 horse 

marine engine so as to have the engine drive 
a dynamo and make no volts and 7 amperes? 
A. 3.—If your engine is a steam engine you 

can probably buy a governor and have no 
trouble, but if it is a gas engine you had bet-
ter consult the maker before attempting to 
buy and fit a governor to it. 

LONG GROUND WIRE 
(2214.) Philip Wachtel, Indiana, asks: 
Q. I.—Does a long wire connecting instru-

ments to the ground (a water pipe) have any 
influence upon them? 
A. i.—Yes, it increases the wave length 
Q. 2.—Is there a wireless station at Ft. 

Benjamin Harrison, near Indianapolis, and 
what are the call letters? 

A. 2.—No. 
Q. 3.—I have an Electro single slide tuner, 

electrolytic detector and rear ohm phones. 
What instruments should I add to these to 
make them in perfect harmony with a Rio 
foot aerial, 65 feet high? 
A. 3.—You will need in addition, a vari-

able condenser, a potentiometer and two or 
three cells of dry battery, the apparatus being 
connected up as per diagram herewith. 

WEIGHT OF IRON PIPE MASTS 
(2215.) H. Rodenburg, New York, inquires: 
Q. I.—Will two 6 volt 6o A. storage bat-

teries be too strong for a 2 inch Manhattan 
coil? Kindly give diagram of connections. 
A. r.—No. Connect the positive binding 

post of one battery to the negative binding 
post of the other and connect the two re-
maining posts to the primary terminals of the 
coil, inserting the key in one of these leads 
No diagram is necessary. 
Q. 2.—How many one pint Electro Leyden 

jars should I use in connection with the 2 
inch coil? 
A. 2.—Three or four. 
Q. 3.—How much will these masts weigh: 

three sections, 1st-15 feet of 2 inch pipe. 
znd-15 feet of 11/2  inch pipe, 3rd—I5 feet of 

inch pipe; three sections, 1st-10 feet of 
inch pipe, 2nd—ro feet of t inch pipe. 

3rd—ro feet of 34 inch pipe? 
A. 3.—The 45 foot mast should weigh about 

125 lbs. for the pipe and fittings, and the 30 
foot mast about 6o lbs. 

CAPACITY FORMULA 
(2216.) H. W. Bibber, Massachusetts, asks: 
Q. I.—Please give rule for calculating the 
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SENT TO YOU 
For Only One Subscription 

to 
TECHNICAL 
WORLD 

MAGAZTN E 
We, the publishers of TECHNICAL 

WORLD MAGAZINE, will ship you 
at once this magnificent ten volume 

set of Edgar Allan Poe's works on receipt of only one single year's subscrip-
tion to our Magazine, if received not later than Dec. 1st. The most startling, 
the most daring, the most unprecedented subscription offer ever made. 

Send Only $1.50 Books Shipped Onle 
Poe is the most representative American genius. Every great writer concedes him lo be the greatest master of the 

short story of all time. In his -The Murders in The Rue Morgue" and his other famous detective stories we see the 
origin of the modern detective story. In C. August Dupin we see the origin of the famous Sherlock Holmes. 

Poe's famous poems—The Raven, Ulalume and Leonore, have forever fixed him as a poet worthy of associa-
tion with Tennyson and Swinburne. Poe's "Philosophy of Composition," -The Poetic Principle" and "Rationale of 
Verse" are essays which enormously increase one's pleasure in the reading Ten Handsome Volumes  
of both poetry and prose. The complete works of Poe are compassed in these — 
,»ach splendidly bound, in red buckram. averaging 200 pages, 4x6X inches in size. Shmued to you EXPRESS 
PREPAID on receipt of one subscription to TECHNICAL WORLD MAGAZINE. 

Why We Make this Unusual Book Offer 
We believe every man and woman in the country who tries can easily secure at least five subscriptions to 

TECHNICAL WORLD MAGAZINE. This wonderfully interesting monthly magazine treats man's newest  
achievements in the world of science, invention, discovery and explore- 
tion in a way much more fascinating than fiction. Everybody is be- 
coming interested in TECHNICAL WORLD. Our offer to you is: Ire 9....' 
We will send you this set of Poe on receipt of the first subscrip- 
tion. Keep the books a whole week. Examine them critically. 0 > e -.* .. 
Then, if you decide you want to own them forever, sim ply get ,., * co ... .... ,,,p 
us only four more subscribers at regular subscription price e de ea' ..'. .•* ero, 
($1.50 a year) and the books are yours. Or. if you fail to j,"%, „ell' ..• ...VW 
get four new subscribers, you may keep the books by Ce 1,'" ..' .• ,.. 4.',,flt 
remitting to us only 32.10 to cover cost to u,. .). .• ..* ..> 41,- , I o• io e ...eee.‘e. 
Get Busy—Mail the Coupon 

*e ,,,e • :$. ' ...„,,et>'4%e'`'.:¡ Z 
Send us your first subscription. Begin read- * ley  ,,ie ..•','.:p0 ‘ 4•-•,,,, e.,, . ... 

e .se ...*e.f.iteseee ••• ing POE. Then use your own way to re- C, 
imburse us. We will give you a whole + .el, ..., 4. 4°.,,,,,, >le .• ' 
week to do it in. 

Fill out this coupon and mail to e 4.9 , ....>,..es.,.*„ ...is./ 
e .:*/eVAC::v ...** ../ •••• 

us at once with $1.50. 

TECHNICAL WORLD MAGAZINE ...., ...,..„%eik,,,,v, .... .... ..••• . 
* de ;S e> ...A. reatoet • .••••4e. • ' •••• 58th St. and Drexel Ave. Chicago 

e e.. <> ..«./Affeee e e .... ••• 

Choice of 

Kipling's Works 
If you prefer Kipling to Poe 

you may have a fine 10 volume 
set of Kipling's Works on the 
same offer. Exact size of vol-
umes VI' x6" 
Shipped Free on receipt of 

only one subscription to TECH-
NICAL WORLD (send only 
$1.50). 
After a week's trial pay for 

books by getting only 4 more 
subscribers or remitting $2.10 
in cash. 

\\lien writing, please mention "Modern Electrics." 
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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. Catalog on request. Ask 
for name of our dealer in your city. 

Knapp Electric Novelty Co. 
517 West 51st Street, New York 

PRACTICAL BOOKS 
ELECTRICIAN'S HANDY BOOK. 

By Prof. T. O'Conor Sloane. 
This work of 768 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, Olt 
HOW TO CONSTRUCT A FIFTY-WATT 
DYNAMO. By Arthur J. Weed, Member of 
N. Y. Electrical Society. 
A practical treatise showing 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 81.00 

WIRELESS TELEGRAPHY AND TELE-
PHONY SIMPLY EXPLAINED. By Alfred 
P. Morgan. To be ready soon. 
This is undcubtedly 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 prepall 

on receipt of price. 
We can supply any mechanical book in print 

MODERN ELECTRICS 
BOOK DEPT. 

231 Fulton St. New York 

When writing, please mention "Modern Electrics." 

capacity (in microfarads) of condensers? 
A. i.— See answer to No. 2074 in the July, 

1912. issue of Modern. Electrics, 
Q. 2.-1s an oscillation transformer like 

the one described in the June supplement to 
the Modern Electrics suitable for use on a 
one inch coil? 

A. 2.—Yes. 
Q. 3.—Can a rotary or quenched spark gap 

be used on a one inch coil? 
A. 3.—Yes, but see answer to No. 2092 in 

the August, 1912, issue, also the article on a 
Modern Amateur Wireless Station in the 
September, 1912, issue and the article on the 
Quenched Spark in the February, 1912, issue. 

PRIMARY CURRENT FOR TRANS-
FORMER COIL. CONNECTIONS 

OF AERIAL WIRES 
(2217.) Fred H. Sheldon, Jr., California, 

writes: 
Q. wish to know how much voltage 

and amperage the E. I. Co.'s 4/2 kw. coil 
takes? 

A. I.—This coil requires 5 amperes on nio 
volt circuit or 10 amperes on 12 volt battery. 

Q. 2.—Could it be run by a dynamo giving 
that same voltage and amperage? 
A. 2.—Yes. 
Q. 3.—How can I connect my aerial which 

is ioo feet long and composed of four No. 14 
copper wires 16 inches apart so that I can 
get the longest wave length out of it? One 
end is in the yard on a pole 20 feet high and 
the other end on the side of a mountain on a 
pole 15 feet high. 

A. 3.—Connect all your wires together at 
the upper and lower ends and take the lead 
in from the lower end. This will not give 
you the longest possible wave length, but hav-
ing the inclined aerial you would increase the 
wave length at the expense of the sending ef-
hciency. 

LIGHTNING ARRESTER 
(2218.) Charles Unger. New York, asks: 
Q.—Kindly give me a simple description of 

lightning arrester for a small wireless set? 
A.—This should consist of two brass plates 

Vs inch thick, 21/2 inches long and VA inches 
wide. Mount them on a porcelain or slate 
base with the long edges facing each other 
and with a gap of not more than 0.015 inch 
between them. Connect one plate to the 
aerial and the other to the ground. This ar-
rester complies with the rules of the National 
Board of Fire Underwriters. 

DICTATING LETTERS BY 
'PHONE 

In the dry goods establishment of 
Lord & Taylor, New York City, practi-
cally all the correspondence is dictated 
to stenographers through the medium of 
telephones. This is made convenient by 
a special equipment of switchboards and 
the presence of annunciators on a table 
at which the stenographers are seated. 
Each of the ten typewriting positions 

is provided with a breast transmitter and 
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MAGAZINES 4‘ 

CUT  PRICES 
SPECIAL OFFER 

Modern Electrics Magazine $1  50 
(One Year) 

Cassier's Magazine  3.00 
(One Year) 

$4.50 

Both One Year for $2.90 
SAVING . . . $1.60 

FOR THE ELECTRICIAN. 
Modern Electrics. 
Popular Electricity. 
Electrician and Mechanic. 
Regular Price  $4.50 
Our Price   $3.40 

FOR THE BOY. 
Modern Electrics. 
American Boy. 
Boy's Magazine. 
Regular Price  $3.50 
Our Price  $2.70 

FOR THE BUSINESS MAN. 
Modern Electrics. 
System. 
Business and Bookkeeper. 
Regular Price   $4.50 
Our Price  $3.80 

FOR THE 11ACHINIST. 
Modern Electrice. 
American Machinist. 
Machinery. 
Regular Price  $4.50 
Our Price  $3.95 

FOR THE FICTION READER. 
flodern Electrics. 
Cosmopolitan. 
Everybody's. 
Regular Price.  $4.50 
Our Price   $2.95 

FOR THE AERO ENTHUSIAST. 
Modern Electric': 
Aircraft. 
Fly. 
Regular Price.  $4.00 
Our Price  $2.95 

FOR THE HOFIE. 
Modern ElectrIcs. 
Woman's Home Companion. 
Cosmopolitan. 
Regular Price.  $4.50 
Our Price   $2.95 

FOR THE FARMER. 
Modern Electrics. 
Farmer. 
Farmer's Home Journal. 
Regular Price.  $3.25 
Our Price  $2.60 

Send today 2c. stamp for our 32 page flagazine book giving complete list and 
prices of over 2000 American periodicals, the most complete book of this kind 
published. 

Address All Communications and Remittances to 

MODERN ELECTRICS 
231 Fulton St., Now York, N. Y. 

When writing, please mention "Modern Electrice." 
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47 SPLENDID TOOLS In handsome handsome trickled case, 

pocket size, for pocket, desk, 
borne, automobile or shop. All 
of fine steel. A 20th Century 
marvel. 

Some of the 47 Tools 
Hammer, Screw Driver, Chisel 
Corn Knife, Dividers, Twee. 
sers, Compass, Saw Protrac-
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Gump, Slide Calipers, 
Reamer, Countersink, Brad 
Awl, Harness Awl, Scratch 
Awl,Straight Edge, Ink Eraser, 
Tack Claw, Nall Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
&Met°, and ten others. 
Made on honor. Sold en saar. 

»tee, postpaid. Money back if 
sot satisfied. Remit $1 TO-DAY. 

PERFECT-PRACTICAL 

SPECIAL OFFER 
For a short time only we will give this val-

uable tool kit free with one year's subscrip• 
Lou to MODERN ELECTRICS• 

SEND $1.50 TODAY and get the next 
tcy lye big numbers of this magazine and a 
Pocket Tool Kit postpaid ABSOLUTELY 
FREE. 

MODILIRN ELECTRICS 
nt Fulton Street NEW YORK 

A HALF DOLLAR 
Puts you in possession of a 

cloth bound volume of the 

1912 

MOTORCYCLE 
MANUAL 

A Motornyclopaedfa 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. 

Al". you want to know about the Motorcycle, in 
handy reference form. 

The Manual is Magazine size, 7 a 9 inches, beauti-
fully printed throughout on coated paper. Indis-
pensable to Motorcycle riders and dea:ers, 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 

Wk,s1 writing, please mention "Modern Electrics.' 

a head receiver terminating in a plug, the 
same as those used by operators in tele-
phone exchanges. This permits the 
stenographers free use of their hands for 
taking notes or operating their typewrit-
ers just as if the person dictating were 
beside them instead of perhaps a block 
distant. 

It is necessary only to lift a telephone 
receiver and say, "Stenographer, please," 
when it is desired to give a dictation. Im-
mediately connection is established with 
one of the ten stenographers at the table. 
There is utility as well as novelty in this 
plan, for it has been demonstrated that 
the work of dictating several letters is 
often completed in less time than was 
formerly consumed by the stenographer 
in reaching a distant part of the building 
where she was wanted.—Electric St. 
Louis. 

STEEL WHEEL GLASS CUT fER 
Looking back over the past forty years, 

it is amazing to note the number of tools 
that have been produced with steel or 
metal wheels for cutting glass. 
Some of these steel wheel glass cutters 

have met with some degree of 
success, but the majority of 
them have passed out of exist-
ence completely. 

It has been demonstrated by 
Smith & Iiemenway Co., 
manufacturers of genuine 
"Red Devil" Glass Cutters, 
that their scientific method of 
manufacturing steel wheel 
glass cutters has never yet 
been approached by any other 
manufacturer of steel wheel 
cutters in the world. 
Of the forty odd styles of 

glass cutters that they manu-
facture, all of which are 
equipped with the little steel 
wheel that has made the "Red 

Devil" Glass Cutter famous, none of 
them in quality is one bit superior to their 
famous No. 024, shown herewith. 

"It's All in the Wheel," refers just as 
much to No. o24, their lowest price glass 
cutter, as it does to their No. 6, Expert 6 
wheel magazine cutter. The quality of 
the wheel is identical in all cutters. It is 
the wheel that does the actual work, al-
though some of the profession prefer dif-
ferent styles of handles. 

.7b 
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THE REAL VALUE OF A DOLLAR 

IS HOW MUCH WILL IT PURCHASE 

$1.coo equals 150 cents 
The real value 

of a dollar 
is not the value of the gold or 

silver in it, neither is it the 
paper on which it is printed— 

but what—that is, how much 

—will it purchase ? 

If a dollar is so expended that 
its purchasing value represents, 

for example, one and a half its 

face value, then that dollar pos-
sesses a value of 

150 cents 
not 100 cents 
You can give to a dollar of 

yours a purchase value of one 

hundred and fifty cents. 

How to add 50% 
to the value of $1.°°, 

For the next six months, that is up 
to March 31st, 1913, you can make one 
dollar of your money represent a pur-
chase value of one dollar and a half. 
The regular subscription price of 

Cassier's Magazine is $3.00 a year, and 
during the first ten months of 1912 
more new subscriptions have been re-
ceived than ever before. In order to 
afford those who do not now take 
Cassier's Magazine a chance to give it 
a trial at slight expense, we have de-
cided to make the following 

Special Offer to New Subscribers 
Send one dollar before March 31st, 

1913, and we will send you Cassier's 
Magazine for six months. The regular 
price is $r.5o, which gives your dollar 
a purchasing value of one hundred and 
fifty cents. 

Special Offer to Old Subscribers 
Send $7.50 before March 31st, 1913, 

and we will send you Cassier's Maga-
zine for THREE YEARS, thus afford-
ing a saving of $1.5o, or 20% on your 
investment. 

THE CASSIER MAGAZINE CO. 
12 W. 31 st Street NEW YORK 

YOUR DOLLAR CAN BE GIVEN A 

PURCHASE VALUE OF 150 CENTS 

Wien writing, please mention "Modern Electriçe." 
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ELECTRICS 

Keep This In Your Vest Pocket 
A Big LITTLE thing—just what you've been 

wishing for. Flat. Compact. No loose parts. Three 
sizes of blades lock independently of each other in 
rigid steel handle, nickel-plated. Blades are per-
fectly tempered and guaranteed. 

Marble's Pocket Screw Driver and Prest-o-lite Key 
ought to be in your pocket this minute. 

Hunters, anglers, motorists, electricians, ma-
chinists, experimenters, amateurs or anyone who 
uses a screw driver is tickled with it. 

No. 246—Size; open 534 in., closed 334 in., 50e. 

Sent PrePaid on receiPt of Price. 

01.111( 

, This Pocket Screw Driver is also given FREE 
" with a six months subscription to MODERN 
ELECTRICS. 

SEND 75 cts. TODAY in cash, stamps or money 
order and get this magazine for six months and the 
screw driver prepaid ABSOLUTELY FREE. Morley 
refunded if not satisfied. 

MODERN ELECTRICS 
231 Fulton Street, New York 

Tiff MODEL ENGINEER 

AND ELECTRICIAN 
Edited by Percival Marshall, A. I. Mech. 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, coils, 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 

When writing, please mention "Modern Electrics." 

The No. 4324 is the glazier's standard 
tool. It is the glass cutter that is pre-
ferred by nearly all glaziers. 
Any of our readers interested in glass 

cutters, and, by the way, "Red Devil" 
Glass Cutters are sold by all leading hard-
ware and tool stores throughout the 
world, may obtain a free sample by send-
ing three 2-cent stamps to the Smith & 
Hemenway Co., 150-152 Chambers street, 
New York, N. Y., and either enclosing 
this clipping or mentioning Modern Elec-
trics. 

PACIFIC WIRELESS SERVICE 
Regular commercial wireless service 

between San Francisco and Honolulu, 
2,350 miles, has been inaugurated by the 
Federal Telegraph Company, which op-
erates along the Pacific Coast and as f..•.r 
East as Kansas City and Chicago. 
The Federal Company's station at San 

Bruno Point, ten miles from San Fran-
cisco, is equipped with two towers each 
440 feet high and 600 feet apart.—Elec-
tric St. Louis. 

NEW FRENCH SPARKLESS 
WIRELESS SYSTEM 

It is reported from Paris that a young 
French Engineer, Julien Bethenod, has 
invented a new sparkless system of wire-
less telegraphy, by the use of which it is 
claimed that interference is practically 
done away with and great speed of trans-
mission can be had. 

It is said that M. Bethenod's system 
necessitates as a plant only an alternator 
and aerial of a special character. 
The system is also applicable to wire-

less telephony. 

PRIVATE STATION AT KANE, 
PA. 

There has recently been erected a pri-
vate station at the New Thompsrn Ho-
tel, Kane, Pa. As yct, only rereiving 
apparatus has been installed, but the 
owner expects to install a powerful set 
of transmitting apparatus. On a recent 
test they were able to hear the Telefun-
ken station at New York, the Norfolk 
Navy Yard, and boats and shore stations 
on the Great Lakes. 
The aerial is 126 feet above the ground. 
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lhe A Long Life and 
Little Wonder a Strong One 

Ç 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. 

Ç 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. 

BOSTON 

ÍÉVEREADY 
BATTERY/ 

efpr 

,w„al 
L--us• RECUPERATiVE 
E VOLTAGE ntIR 
AMP.ERA6 

LiFE 
...[FliCAN EVER READY 
\ VOA« // 

Cl•=eLCIV:. 
1•••• .... 

Ç The Eveready is an economical 
battery because of its exceedingly 

long life and the enormous amount 
of energy. 

Ç It is the one battery you can de-
pend upon to be absolutely uniform 

in its perfo7mance. It is built for 
the steady service that you want. 

Ç 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 

CHICAGO NEW ORLEANS 

-•••••• 

SAN FRANCISCO 

When writing, please mention "Modern Electrics." 
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We Have It 
JUST'.OFF Tilt PRESS 

WIRELESS TELEGRAPHY AND TELEPHONY 
By C. I. Hoppough 

The boolr:that the wireless amateur has beenrwaiting for. It 
is a most up to date and corn plete treatise ou wireless, subject., 

with more than 200 
page. and 150 illustra-
tion., and sixteen chap-
ters describing le detail 
the development of 
wireless telegraphy and 
telephony fiom its in-
ception to its present 
efficiency. 

It embrace, the fol-
lowing subject. Matter. 
Motion and the Ether; 
Electricity and Magnet-
Um: Quantitative Elec-
tricity; Dynamo Elec-
tric Machinery; Electro 
Magnet Induction; 
Capacity and the Oscil-
latory Discharge of Con-
denser.; Electro Mag-
netic Waves; Early Ex-
periments in Wireless 
Telegraphy; Detector,: 
Receiving Cireuit and 
Tuning Apparatus; 
Transmitters; Spark 
Gaps; Aerials; Wireless 
Equipment and Tele-
graph Stations; Wire-
lees Telephony; Wireless 
Operating. 

As aa Amateur You Nad ti 
Send $1.50 tor It today. 
You may remit by cash 
.tamps, check. money 
or express order. By 
Mail extra 15e. 

MODERN ELECTR CS—BOOK DEPT. 
231 FULTON ST. NEW YORK CITY 

MODERN 
ELECTRICS 

"THE ELECTRICAL MAGAZINE FOR EVERYBODY" 
For the Novice, the Anttteur. the Experimenter and 

the Student. 
THE brightest and most interesting "plain English" electrical 
I monthly magazine published, nearly five years old. 112 to 

144 pages monthly. With anew departmenton "with the Inventor." 

THE AUTHORITY ON WIRELESS 
rraa magazine to read if you want to keep up to date on wireless 
A and progress in electricity. 
With one year's eubecription to Modern Electric. for a limited 

time only you may have your choice of the following 

Seem 

THREE OFFERS 
1 BLERIOT MODEL MONO-
 PLANE -- GUARANTEED 

TO FLY. FREE 

2 MARBLE'S POCKET 
SCREW DRIVER and 

Pt est.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 

fl DOUBLE MAGNETIC RE-
VERSIBLE ENGINE 

PITH SPEED CONTACT LEVER 
1000 to 2500 revolutions per 
minute. FREE. 

QM/ $1.50 TO-DAY in cue, etamps or M. O. and get MODERN 
ELECTRICS for one year-and your choice of the above offer. 

postpaid ABSOLUTELY FREE. 
Money refunded Immediately If not pleased in every way. 

MODERN ELECTRICS 231 Fulton St., New York 

1‘1, 5c Per COP (A" cruiekIy au nor ,upply  ) $1.50 per Year‘e 

Wken writing, please mention "Modern Electrics." 

PATENT NO. 1,038,832 

(Continued from page 824.) 

effective position when desired. To this ex-
tent, an additional coil spring 28 is pro-
vided and has one end thereof engaged with 
the bottom of the tender 2 and the opposite 
end connected through an opening 30 in an 
extension 31 of the frame 15 and then ex-
tended through an eye 32 carried on the 
lever 16. The cable is then returned through 
the opening 30 and guided in any desired 
manner to a convenient point in the cab I, 
whereby the operator may, at will, draw 

upon the cable and force the lever down-
wardly. It is, of course, understood that 
the conductor 4 is extremely smooth and 
will cause no obstruction whatsoever to the 
current collector carried by the lever, but it 
will be seen that should, for any reason 
whatsoever, there be any obstacle in the 
path of said lever, the same may yield and 
ride thereover, in view of the spring 28. The 
end of the cable 29, extended to a conveni-
ent point in the cab of the locomotive, may 
be engaged with any desired form of catch 
mechanism, so that the operator may force 
the current collector into engagement with 
the conductor with more or less force, as 
desired, and retain the same in such posi-
tion. 
As before stated, the wire 23 extends up-

wardly from the lever 16 to the phone box 
24, and also extending from said phone box 
is a ground wire 33 which is guided in any 
desired manner to the rear portion of the 
tender 2, where it is extended within a fun-
nel member 34 carried on said rear portion 
of the tender and insulated therefrom. This 
funnel member is secured to the bottom of 
said tender and leads from a water tank 35 
therein, said funnel member being provided 
with a hinged cap or valve 36 which is nor-
mally closed and prevents the exit of the 
water from the tank 35 through said mem-
ber, and in order to provide for the opening 
of said valve or cap 36, a cable or the like 37 
is extended therefrom and guided in any 
desired manner to a convenient point in the 
cab of the locomotive, so that the operator 
at any time may draw upon the same and 
open the valve 36 to allow the water from 
the tank to flow through said funnel mem-
ber. The wire 33 which, as stated before, 
is extended within the funnel member 34, 
does not extend completely therethrough 
and in engagement with the ground, so that 
when it is desired to conduct the current 
to the ground, the water is allowed to pass 
through said funnel member which will 
carry the current therewith and accomplish 
the result. 
Although I have described the member 20 

as a current collector which is carried by 
the portion 18 of the sleeve and adapted to 
collect the current from the conductor 4, it 
must be here stated that a pad or the like 
37' formed of such material as sponge is 
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Volume No. 4 Modern Electrics 
READY NOW 

The Greatest and Most Instructive Volume Ever Issued by Us 

•IMIIM>1 
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Measures 10x7; in.; 2≤ in. Thick; W eight 4 lbs; 958 Pages; 
Over 2000 Illustrations; 600 Authors; 300 Articles of Highest Interest ,X,  • 

Volume No 4, a masterpiece in every respect should be in your electrical 
library; you will find 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 C4 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. 

1052 Questions and Answers of the "ORACLE" 

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  

By mail extra anywhere in the United States and Foreign, $.40 Send M.O., Stamps or Cash 

GRAND SP[CliAL OFIFFR Bound Volume No. 2.111213=.1,1j3uncel Volume No. 3, 740 Pages 

THE THREE FOR.... 4141.50 By mall extra .1;  9 
Address all remittances to 

MODERN PUBLISHING COMPANY, 231 Fulton Street, New York City 

1What 4c Al Month Will 
Do For You  

You select your magazines by their 
worth to you and irrespective of their 
cost. You are not averse to a bar-
gain. Here is one. 

Nearly fifty able and well known engineers are members 
of SOUTHERN ELECTRICIAN'S Contributing staff. 
Among them are: A. M. Schoen, member A.I.E.E., H. H. 
Norris, member A.I.E.E., J. E. Sirrine, L. S. Randolph, 

member A.I E.E., and A.S.M.E., J. W. Frazer, member A.I.E.E., W. J. Canada, Elec-
trical Engineer for the Rocky Mountain Fire Underwriters' Association, Stephen Q. 
Hayes, member A.I.E.E., Howard F. Smith, Associate member A.I.E.E., W. R. Bow-
ker, formerly head of the Electrical Engineering Department of the University of 
Southern California, J. N. Eley, Associate Member A.I.E.E., H. E McDermid, Chief 
Constructing Engineer of the Allis-Chalmers Co., T. C. Martin, Philip S. Dodd, M. 
L. Barnes, H. R. Van Deventer, and many others equally prominent. 

For $1 we will send you SOUTHERN ELECTRICIAN two years and 
a copy of the "Electrical Engineers' Hand-Book," cloth bound, 414 pages, 
238 illustrations. We guarantee this hand-book to be one of the most 
valuable you ever bought at any price. If SOUTHERN ELECTRI-
CIAN or the hand-book is not satisfactory, we will refund the dollar as 
quick as you ask for it. 

SOUTHERN ELECTRICIAN, Grant Building, Atlanta, Ga. 

When writing, please mention "Modern Electrics." 
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Wireless 

Manufacturers 

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 

ELECTRICS 

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 pacts before you. 

PRICE PER PAD PREPAID, 25e. 
MODERN PUBLISHING CO. 

23,1 Fulton Street New York City 

BOYS! 
THE AMERICAN YOUTH is just the kind 
of a magazine you have been looking for 
Its a high class illustrated monthly filled 
with Exciting Short Stories, Interesting 

Serials, Prize Letters, Club Notes, Essays, Jokes, Poems, 

News Items, and Instructive Articles of intense interest to 
every live boy. There are Depts. devoted to BOY SCOUTS. 
Stamps & Coins, Arnmierms, Carpentry, Photography and 
MECHANICS. Every month a beautiful illustration adorns 
the cover page, and special attention is give! to the BOY 
SCOUT MOVEMENT. Boys don't be without It. for its a 
boy's beet companion. Send 25e. in silver for a whole year's 
sqbscription Send it to-day! 
THE AMERICAN YOUTH, Dept. M-E., Joplin, Missouri 

NOTICE TO ADVERTISERS 
It is important to note the change in the date of 
issue and closing of advertising forms, as follows: 
The last forms for the December number will 
close November 1st, and the magazine issued 

November 15th. 
In the future forms will close on the 1st of the 
month and the magazine issued on the 15th of 
the month preceding date of issue, and we trust 
you will co-operate with us by getting in new 
cony and cuts as soon before the first of the month 
as possible in order to insure proper set up and 
position. 

Modern Electrics, 231 Mon Strut, Now York 

When writing, please mention "Modern Electrics." 

carried by the front face of said portion 18 

and bent therebelow to be received between 

the lugs 25 of said member 20. This pad 37' 

is adapted to be moistened with water, 

whereby the current from the conductor 

may be more readily passed to the collector 

20 without being broken, and in order to 

provide means for the moistening of said 

pad, a barrel or tank 38 of any desired size, 

may be provided and carried by the tender 

2, said tank 38 having a tubular member 39 

leading therefrom to a point immediately 

adjacent the point where said pad is secured 

to the member 18. This tubular member 39 
extends for a portion of its length along the 

side of the arm 16, as does the wire 23, and 

at the point wherein the member 39 leads to 

the tank 38, a valve or the like 40 is pro-

vided which is operated by means of a con-

nection 41 which extends to the cab, where-

by when the operator desires to allow the 

water from the tank to flow through said 

tubular member 39 to the pad 37', the same 

may be accomplished by merely drawing 

upon the connection 41. Thus, by means of 

this valve connection, the water from the 

tank will not be wasted and when the mois-

tened pad is in contact with the conductor, 

the current from said conductor to said col-

lector will be unbroken. Thus, by using 

water for both connections between the 

phone and the conductor, the current flows 

practically in a sound volume and is not 

adapted to be readily broken, thereby pre-

venting the stuttering effect which is usu-

ally prevalent in phones of this type. 

In my drawings and the specification, I 

have shown and stated that the various 

parts of the device are secured to the tender 

of the locomotive and the cab thereof, but it 

will be readily understood that this was 

done particularly for convenience and that 

the parts of the device may be easily and 

readily applied to any portion of the mov-

ing train whatsoever without affecting the 

results and the advantages of the invention. 

In the drawings I have shown this device 

as applied to but one rail but it will be un-

derstood that the same may be applied to 

both rails and of course under these condi-

tions a duplication of the matter shown will 

occur. 

In practice, it will be seen that if the de-

vice is connected to the tender and cab of 

the locomotive, as I have shown in my 

drawings, a head gear may be provided for 

the engineer or operator of the locomotive, 

which head gear carries the receiver, so that 

said operator may continually be in position 

to receive any message delivered, and in this 

connection, the customary portable stand of 

the desk type carrying the transmitter may 

be provided. In this manner, the operator, 

having the receiver to his ear, will receive 

all messages at any time the current collec-

tor is moved in position to engage the con-

ductor, and all messages which he may de-

liver through the transmitter will be car-

ried to the conductor and received by any of 

the other operators in communication with 

said conductor, whether they be on moving 

trains or at stations on the circuit. 
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BRET HARTE 
IN 1868 FOUNDED THE 

OVERLAND 
MONTHLY 

From that time to the present this magazine has 
mirrored the Great West beyond the Rockies 

Do you want to know about this Great West? 

Do you want to read about this wonderland? 

Do you want to know of its people, its industries, 
its characteristics, its resources? 

Do you think you would enjoy stories of the min-
ers, vaqueros, Indians, adventurers, and the 
hardy pioneers of the great Overland Trail? 

These things the OVERLAND MONTHLY 
gives to you in text and picture each month. 

The best Western writers create for you a 
graphic West. 

The OVERLAND MONTHLY is a somewhat 
different magazine. Its contents are dis-
tinctive and individual. 

A DOLLAR AND A HALF WILL BRING IT INTO 
YOUR HOME EACH MONTH FOR A YEAR 

O'VERLAND MONTHLY rA7PRIÁf•ciCIIISACÓK, EC12ITFigeliaZ 

Wken writing, please mention "Modern Electrics." 
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9. *am hitflakr 

¡crises ljiustrainents 

WYNNE. AMON. SIMON 

egy:,j,k›:.,..y ...... 101••• 

PieObE 25 CENTS 

tamp wornoa 

lelee 55 

Otero fablishing 011' 
231 -Fetus ereel 

$1.00 
for the Four 

Best Books 

of their kind 

published. 

MODERN ELECTRICS 

Of GREATEST WIRMSS 
BOOK VALUES EVER OFFERED 

HOW TO MAKE WIRELESS INSTRUMENTS, by 
Twenty Wireless Experts, 96 Pages, 75 Illustrations, 
ThirdEdition. 
This hook is chock full of information and shows how 

to make different instruments and wireless appliances 
and information not usually found in other books. You 
will be surprised how carefully this book is gotten up 
and how easy it is to make your own instruments. Price 
by mail, 25c. 

Œnnotructlaa'afluburltan 
(f.nils and Orannfannera 

FL WINFIELD SECON 

PRICE 25 CENTS 

saw. N 
¡Roberti Ilublisaing Company 

531 Julian 'Rue 
5ta 5.at 

WIRELESS HOOK UPS, 100 Pages, 
111 Illus rations, with a chapter by 
IL Gernsback. This book fills a dis-
tinct want and is the most valuable 
•junct to a wireless station. 171 

different hook-ups receiving and 
transmitting, and giving incidentally 
a lot of information about ott.er things 
in the wireless ststion and about con-
nections. Once you have this book 
you wonder how 3 on could be without 
it before. Price 1 y mail, 25 Cents. 

CONSTRUCTION OF INDUC-
TION COILS AND TRANSFORM-
ERS, by H. Winfield Secor, 96 
pages, 72 illustrations, second 
edition. If you want to build your 
own induction coil or transfcrmer 
we unhesitantly say that this book 
will give you more information on 
the subject than any other one 
irrespective of pri:e. Important 
tables for spark coils from 1 inch 
to 20 inch and for transformers 
from K. W. to NC 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 

PS 

Writ» "iquoklitlia 

5. 5.nuenk 

• CI 

1› THE WIRELESS TELEPHONE, by H. Gernsback, second , edition, 86 Pages, 57 Illustrations.1/4e A unique baok giv-

13,0,474). ing the stu lent a good insight Of the wireless tele. 
(va et, phone as it is today. In the next five years wire-
% 4> 

d'oeq. ese.,_ less telephony will play a tremeirl ius role in 
<le% the progress of the World, and the wireless 

eo \e'efei.,frioo, student who has given the subject any 
ré. e'4,ete thought at all will do well to obtain this 

A ktfk 

book as it will give him a close in-
: 4"' 4.• o e.4.4. sight of the intricate problems as 

Weee,,4•,.. 0, e t, yet to be solved. The book is 
J• • written non-technically and 

„ even the layman will have 
e.ee ee, no trouble to thoroughly 

'1/4 „ Y) 7 understand it. 
Prke by ma, 28 Cents 

When writing, please mention "Modern Electrica." 

$ 1 •00 

for the Four 

Best Wire-

less Books 

for the Wire-

less Ama-

teur. 
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MODERN ELECTRICS 

"Cbe Electrical magazine for Everybody" 
FOR THE NOVICE, THE AMATEUR, THE 

EXPERIMENTER AND THE STUDENT 
Every home should take at least one semi-technical magazine and keep 

up to date on the new wonders and advances in electric it y— Modern Electries 
Illustrates and describes these subjects in a style that can be read a n d 

understood by every member of the family. 

T HE brighest and most interesting "plain English" 
electrical monthly magazine published, nearly five years 
old. 112 to 1.1l pages monthly. New departments on 

aeronautics and 
h. 1 "with the in- The Authority on Wireless 

ventor." 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:— 

No 
2 

No.3 

THREE OFFERS 
1 

LITTLE HUSTLER MOTOR. 3,4 in. high, 
finished in black enamel with nickel 
plated trimmings, three pole armature, 
fitted with pulley. FREE 

2 
BLERIOT MODEL MONOPLANE—Guaran-
teed to Fly. FREE 

3 

Electric Thriller Magneto—This little 
shocking machine is a surprise in mechanical 
perfection, finish, and free from danger. 

By turning the crank slow or 
fast the current can be regulated 
so that a slight or severe shock 
can be produced. 
Every boy wants one for instruc-

tion and experiment. It is a veri-
table fun factory and in a group, 
side-splitting laughter is created by 
the many amusements and tricks 
the machine is capable of produc-
ing. 

It strengthens the nervous sys-
tem, costs nothing to run, can be 
applied without aid and supersedes 
induction coils and medical bat-
teries. 

Furnished complete with 
hand electrodes, crank, 
multiplying gear, etc., etc. 
FREE. , 4 
  „e 

e 
Send $1.50 Today keeittNtarnaceRICSanfdort # 
one year and your choice of the above offers prepaid ABSOLUTELY FREE o e  COUPON 

PLEASE USE THE COUPON --'1ar> 4* MOURN fLICIRICS 
Money Refunded Immediately if not Pleased in Every Way se Mew York. N. Y. Fulton Street 

4• Enclosed find $1 rJI)( rah 
et... or 11 0 ) for whet 

MODERN EL EC T RI Cs , crud me Prepaid toy choice 
of the offers. ae follows: 

lir on term. described in thin afano-

15c per Copy Act quickly as our $1 
. tieement not Modern Eireeértee for me 

50 per Year supply of the . 
above is limited .! . . Stre: year to the addrese bob., 

ang  

A Y City and State  

Note—For N. Y. C. or Canada add 35c; 
Foreign 60e. 

EULTON ST., NEW YORK 

When writing, please mention "Modern Electrics." 
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No. 2215 Household 'Veil 
ical Apparatus  $2.50 

No. 2236 Premier Ele..1 
Vibrator  $15.00 

a 

eÉrSC  
Red Seal 

Dry Batteries 
No. 
2445 
2446 
2147 

Size. 
2Y.x654 
3 x7 
3Viz8M' 

Price. 
$0.25 

.40 

.50 

Something 
Electrical for 
Everybody 

may be found in our 212 -page 
pocket edition catalog. If vot 
have not got a copy of our 

Catalog C26 
send us your name and addre-
and it will be 

Mailed on Receipt 

of Request 

It contains over 1,000 illustra 
tons and is positively the best 
and most up-to-date book of it-
kind issued. The description, 
are clear, concise and accurat_ 
and what is more the prices ar. 
right and will save you money. 

Manhattan 

Electrical Supply Co. 

• New York, 17 Park Place 

Chicago, 114 S. 5th Avenue 

No. 2100 Electric Window St. Louis, 1106 Pine Street 
 4:1.10 

No. .120&i Elite 
Battery Am-
meter, 0 to 35 
Amperes, $1.25 

.1•••• 

Mesco Electric Engine. 
List Na. Length. Width. Weight. Fly Wheel. 

1011 7 in. 314 in. 45 oz. 3.A in. 
1012 554 in. 21% iin. 28.0z. 254 in. 
1013 4 in. 1Y4 in. 10 tn. 2 in. 

When writing, plea' - mention "Modern Electrics." 

No. 16414 Mesco 
Current Tap .. $0.30 

No. f.f is Miniature Battery 
Rheostat, Po r c elain 

 $0.60 

.JI 
No. .2105 Mesco Electric Sig-
nal Horn, long or short •-ro-
jectar   $10.00 

No. 11,45, 2.,/, in. Bell, $0.25 

No. 17.8 Eureka Telegraph In-
strument  $1.30 

Pt'ce 
$1.25 
1.00 No. 1762 Call 
.60 Bell Outfit . • 410•75 


