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Classified Advertisements 
Advertisements in this department 5 cents a word, 

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

16% dÍBCOUUt 
20% discount 

6% discount 
10% discount 

for 
for 

8 
6 
J> 
12 

insertion» 
innertioiiN 
insertions 
insertions 

.... within one year. 
With 73,000 subscribers, we have over 325,000 

readers of MODERN ELECTRICS, which makes it 
?i?c ri •! j ÿeaPest high grade classified mediums in the United States. 
Advertisements for the September issue 

must be in our hands August 15th. 

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 
Wright 3-foot Biplane. 25c 

3-foot Monoplane. **' 15C
Cecil Peoli” Champion Racer. 25c 
Ideal 3 foot Racer. . 
.FIVE CENTS brings our new, complete, illustrated, 
ti P.P* ca^log-» including Rules for Model Contests. 
V e i xrer <r SuPPly Co.» 86-88 West Broadway, New YnrV MV 

AGENTS WANTED 

AGENTS WANTED—F AD-A-WAY ANTISEP-
tic tooth bleacher. Removes tobacco stains, first ap¬ 
plication. Everybody needs it. Quick sales, big 
profits. Sample and instructions, 25 cents. Dr. Vinette, 
Chippewa Falls, Wis. * 

AGENTS ON SALARY OR COMMISSION. THE 
greatest agents seller ever produced; every user of 
pen and ink buys it on sight; 200 to 500 per cent, 
pront; one agent’s sales amounted to $620 in six 
days; another $32 in two hours. Monroe Mfg. Co., 
X 38, La Crosse, Wis. 

IF YOU WANT TO BE A SUCCESSFUL 
agent, read "The Agent (His Paper).” Two speci¬ 
men copies and a wealthy scheme for a dime. Send 
Io» jY and learn the art of success in the agency 
field to-morrow. The Agent (His Paper), Box E, 
Cassandra, Pa. (3) 

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

WATER FILTERS. COSTING 2c, SELLS 15c; 
agents make $15 per day; sample 5c; write for terri¬ 
tory. Nosplash Company, Superior, Wis. ★ 

AUTOMOBILES 

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

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

ADVICE AND CONSULTATION 

EXPERT ADVICE FOR AMATEUR EXPERI-
menters, on electrical and mechanical subjects. “Tell 
me your troubles.” 1 question, 25c; 5 questions, $1. 
P. Le Roy Flansburg, Technical Adviser, 394 Marl¬ 
boro st., Boston, Mass. 

BOOKS, BLUEPRINTS AND FORMULAS 

BOUND VOLUME NO. 3 OF "MODERN ELEC-
tries is now ready, which contains 740 pages, over 
1,000 illustrations and writings of 300 authors, 650 
articles of unusual interest, with 1.173 questions and 
answers. Bound in handsome black cloth, gold 
stamped. $1.25.; $.30 extra by mail. Modem Elec-
tries, Book Dept., 231 Fulton St., New York City. 

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

ELECTRICAL APPARATUS 

AMMETERS, 1000 WATCH SIZE, NICKEL-
plated, guaranteed, battery testers, in chamois leather 
cases. Read 0-30 amperes, 25c postpaid. Stamps 
taken. E. W. Electrical Co., 3525 Broadway, N. Y. 

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

EXCHANGE 

EXCHANGE — 40 HORSE, 4 CYLINDER, 
water cooled, automobile or boat engine. Want, 
dynamo, twin motorcycle and Remington visible type¬ 
writer. Murray Main, Delaware, Ohio. 

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

FOR SALE 

COMPLETE WIRELESS OUTFIT. FINE CON-
dition. Spark coil 1", Brandes receivers, cost $25.00, 
will sell for $15.00. For full particulars address. 
Kuh, 1212 Sterling Pl., Brooklyn, N. Y. 

FOUR PATENTS ON COOKING UTENSILS, 
cheap. Address, with stamp, Mary E. French, Clyde, 
Ohio. 

WIRELESS DETECTORS—SIMPLE, SENSI-
tive, satisfactory. Especially serviceable to ama¬ 
teurs. Postpaid, 50c. Milwaukee Electrical Labora¬ 
tories, 2828 State st., Milwaukee, Wis. 

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

COMPLETE WIRELESS OUTFIT; SACRIFICE; 
$25 or a small gasoline motorcycle or stationary en¬ 
gine. Write Lehritter, Oakwood, Staten Island. 

75 OHM GERNSBACK RELAY AND OTHER 
wireless goods. Morton Elliott, Dillon, Mont. 

BARGAIN—6-volt, 60-amperhour, storage batteries, 
guaranteed. $7.00 each. Main Electric Company, 
Delaware, Ohio. 

DYNAMO-MOTOR, 1-INCH WIRELESS COIL, 
small sending outfit. E. Eckhart, Kendallville, Ind. 

FOR SALE—1 complete wireless outfit; a bargain: 
write for particulars. George W. Field, Jr., 81 
Greenleaf ave., W. New Brighton, N. Y. 

HELP WANTED 

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

When writing, please mention “Modern Electrics.” 
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I WILL START YOU EARNING $4 DAILY AT 
home in spare time silvering mirrors; no capital; free 
instructive booklet, giving plans of operation. G. K 
Redmond, Dept. A, G., Boston, Mass. 

INSTRUCTION 

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

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. _ __ W* 

“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. 

PATENT ATTORNEYS 

FREE ILLUSTRATED BOOKLET 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 book¬ 
let A947. No obligation. Earl Hopkins, Washing¬ 
ton, D. C. 
SEND FOR FREE BOOKLET, ALL ABOUT 

Patents and Their Cost. Shepherd & Campbell, Pat¬ 
ent Attorneys, Victor Bldg., Washington, D. C. 

LEARN VENTRILOQUISM AT HOME PAR-
ticulars for stamp. M. Bailey, Box 253, St. Paul, 
Minn. * 

MACHINERY AND TOOLS 

FOOT AND ELECTRICAL AND POWER EN-
gine lathes; hand and power planers, shapers and 
drill presses; the most modern; the most practical, 
various attachments; supplies. Shepard Lathe Co., 
134 W. 2d St., Cincinnati, Ohio. (3) 

REAL ESTATE 
FOR SALE: 60 ACRES OF FINE LAND, ON 

Grand Island, N. Y., fronting on the beautiful Nia¬ 
gara River, right across from Buffalo; suitable for 
high grade development, bungalow plots, gentlemans 
estate or farming; nearly 600 feet shore front with 
riparian rights; price $300 per acre; worth $500; lib¬ 
eral terms' will be made with responsible parties; house 
and barns near shore. Address W. H. Northrop, 
Grand Island, Erie County, New York._ 

STAMPS, COINS, ETC. 

MOTORCYCLES 

TYPEWRITERS 

WIRELESS 

PHOTOGRAPHY, CAMERAS & SUPPLIES 

PRINTING & ADVERTISING SPECIALTIES 

PICTURES AND POST CARDS 

When writing, please mention “Modern Electrics.’’ 

PORTABLE OUTFITS—WRITE FOR PRICES. 
G. A. Higbee, 1047 Monroe, Detroit, Mich._ 

$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>* 

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

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 
fist before purchasing. M. E. King, Automobile 
Broker, 213-217 W. 125th St., New York City, (tf)★ 

3,000 ADVERTISING STICKERS. $1.00.. EVERY-
thing low. Catalogue mailed. Walter s Pnntery, 35 
Myrtle Ave., Brooklyn, N. Y. <8> 

IT’S A TREAT, “KATE.” 10Ç. CAT. OTHER 
classy books and pictures free. Atoz Co., C3, West 
Jefferson, Ohio. 

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

"look—RAMBLER- PORTABLE RECEIVING 
Sets, $7.00. Skeels & Marker. 319 E. Bancroft, To¬ 
ledo, Ohio. 

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

STAMPS, 100 ALL DIFFERENT, FREE. POST-
age, 2c. Mention paper. Quaker Stamp Co., loledo, 
Ohio. _ W 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 15c. The Motorcyclist, a dollar magazine, 
trial quarter year, 26c. Motorcycle Equipment Co 
Hammondsport, N. Y. _ <21* THE THIRD ANNUAL OFFICIAL WIRE-

less Blue Book of the Wireless Association of Amer¬ 
ica is now ready for delivery. It contains U. S. Land 
and Ship Stations and wireless map of the U. S-. in 
three colors, suitable for hanging in stations $. Io 
by mail. Modern Electrics, Book Dept., 231 Fulton 
St., New York City._ _ 
UNPUBLISHED WIRELESS DATA, COVERING 

construction of Blitzen Tuner, Blitzen Transformers. 
Type E. Transformers, 30-inch spark Tesla Coil, sup¬ 
plied at $1.00 each subject. Parts furnished Con¬ 
sultation on electrical problems. Stanley Curtis, 14.» 
Main st., Cambridge, Mass,_ _ 
YOU MAY OBTAIN BEAUTIFUL W. A. O. A. 

Watch Fobs, either silk or leather, prepaid, by send¬ 
ing $.54 to Wireless Association of America, 231 Ful¬ 
ton St., New York. _ _ 

EVERYBODY’S GETTING ONE! WHAT? 
Wireless Firm, Instrument and Supply Directory. 
Worth a dollar. Your chance, postpaid, 25c. Kwdco, 
1419 East Third, Duluth, Minn._ 
LOOK! WIRELESS SUPPLIES, NOVELTIES, 

raw material, flashlights electrical apparatus Mail 2c 
in coin or stamps. Address to G. W. Ehrhardt « 
Co.. 224 W. 24th st., Chicago, Ill. 
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A Real Estate Opportunity 

60 Acres of Fine Land, 
on Grand Island, N. Y., For Sale. Fronts on 
the beautiful Niagara River, right across from 
Buffalo ; suitable for high grade development, 
bungalow plots, gentleman's estate or farming ; 
nearly 600 feet shore front with riparian rights : 
price $300 per acre ; worth $500 ; liberal 
terms will be made with responsible parties ; 
house and barns near shore. 

W. H. NORTHROP 
Grand Island, Erie County, New York 

J 

Know Electric Light¬ 
ing from A to Z 

Whether you’re electrician, contractor, building mana¬ 
ger or just a plain, ordinary user of electricity, you need 
to be posted on what the best lighing systems are and 

how to install them, what kind of lights are most efficient 
in this type of building and what in that. 

"MODERN ILLUMINATION” Answerj Your 

Questions. It’s a Book of Solid, Scientific Knowl-

edge for Student, Electrician, Contractor and User. 

It’s the last word in illuminating science and construction— 
chock full of the information you want—written in a way 
you 11 understand. 

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

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

Modem IllliminAtinn Is Published in pocket size, for ready reference, handsomely xvllPU^l 11 llimilllldllOIl bound in limp green morocco, stamped with gold, and is printed 
reading matter, with practical tables, tllust&^^^^ R C0DtaÍnS °V" 260 pag" °f

ORDER A COPY ON APPROVAL—MONEY BACK IF YOU SAY SO 
Send us $2 and we’ll send you a copy of “Modern Illumination,” charges prepaid. Look it through and 
if you don t believe it s worth the price, send it back at our expense and we’ll refund your money. 

DESCRIPTIVE FOLDER SENT ON REQUEST. 

FREDERICK J. DRAKE & CO., 1321-27 Michigan Ave., Chicago 

ien writing, please mention “Modern Electrics.” 
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SEE THIS WORKING MODEL 

LEARN”RUH 

ZAUT0M0BILE5 1 
M Repairman 
or Chauffer. 

Why don’t you learn this prefes¬ 
sion and double your salary! If 

you master this profession yon are 
Independent. Repairmen and Chant¬ 

eurs are needed in every town and city 
in the country, 

in the world that ean be saeeeesinlly taught 
by mall. 

Mt erstem of teaching by mail is a New Idea-
it s different frum others. I will so thoroughly 

train you that you will not only be able to drive 

MY 
BOOK 

ONE OF THE WORK¬ 
ING MODELS 

There are other models : one of a 
Magneto. Engine and Carburetor ; also 
a Manikin of an automobile. The Man-
kin can be taken apart and the models 
actually work. All moving parts on the 
models made of real metaL 
The Course consists of 40 instructions, 

b Models, and a Manikin, and examin¬ 
ations, diploma, etc Special price nght 
now is but 111.00 If you paid 
>1,000.00 you couldn’t get a better 
course--nor as good a course—because 
it is the only one of its kind. 
Let me show you what others say who 

wo have started and who have doubled 
their income. Let me show you what 
B»r.„ OldH.M, CbM. Uur,«. ..<1 

“How to jot into the Auto Bu»hie» engine «nd .von M« »""•'U 
«nd It, Opportunities. the,«lve,,Uine Ue ignition, .0 
Dyke’s Correspondence School of Motoring 

Box 1», Roe Building, ST. LOUIS. MO. 
u L Hike 1* the origin.tor of the Hr.t Auto Suppl, Co. in Am.rtMl 

ether meter authorities say. 

SEND 

GOOD NEWS 
FOR. 

WIRELESS OPERATORS 
Part I of A. F. 
Collins ’ book ‘ ‘Plans 
and Specifications 
for Wireless Tele¬ 
graph Sets, ’’giving 
data for 5 to 10 mile 
sets, is 

NOW READY 
This book is written in plain every¬ 
day language, and places at the 
disposal of every amateur the ex¬ 
perience of America’s greatest 
authority on wireless apparatus at 
a nominal cost. 

By mail, for 25c. 

SPON & CHAMBERLAIN 
123«G Liberty St., NEW YORK 

“I’m Going to Make You 
FOREMAN” 

State 

International Correspondence Schools 
Box 992, Scranton, Pa. 

Please explain, without further obligation on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked a. 

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contracting and Build'g 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 
Electric Car Running 
Dynamo Foreman 
Dynamo Tender 
Wireman 
Mining Engineer 
Telephone Expert 
Civil Engineer 
Automobile Running 

♦ Name_ 

♦ St. & No-
♦ 
♦ City_- -
♦ 

♦ Present Occupation-

“You have proved by your work that 
your training fits you for the job 
This illustration tells the story of the 

promotion of an I. C. S. student just 
another of the thousands of instances of 
I. C. S. success. 
Everywhere—in all lines of work—are 

seen such students, who are forging 
ahead of their fellows and are attaining 
positions of responsibility often far 
beyond their years. The rapid advance 
of these young men is not due to luck or 
chance, for an investigation will show 
that almost without exception they owe 
their promotion to spare-time study. 
While their less ambitious companions 
were spending their spare time in idle¬ 
ness, these young men were preparing 
themselves for promotion and increased 
salary. 

Through I. C. S. help your salary can be 
raised—your job advanced far beyond 
“ the just so much a week, and no more ” 
limit—your success in life assured. 

Just mark and mail the coupon, for 
this is the first step toward promotion. 
This step will bring to you, without any 
obligation on your part, full informa¬ 
tion as to how the I. C. S. trains you for 
promotion, and how to become foreman, 
superintendent, or manager. 
Now is the time to start. 

Mark and Mail the Coupon TODAY 

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

FREE! 
We will send you FREE our book “The Proper 
Treatment for Floors, Woodwork and Furniture” 
and two samples of Johnson’s Wood Dye and 
Pfeoared Way íT.bÍ8 V5? bo?* ot thirty-two pagesis very attractive-itcon-

cpaicu w clA. tains eighty illustrations, forty-four of which are in color.) 

You will find this book particularly useful if you are contemplating build¬ 
ing—if you are interested in beautiful interiors— if you want to secure the 
most artistic and serviceable finish at least expense. This book is full of 
valuable information for everyone who is interested in their home. Mail 
coupon for it today. 
With the book we will send you samples of two shades of Johnson’s 
Wood Dye—any shade you select—and a sample of Johnson's Prepared 
Wax-all FREE. 

Johnson’s Wood Dye 
should not be confused with the ordinary water stains which 
raise the grain of the wood—or oil stains that do not sink be¬ 
neath the surface of the wood or bring out the beauty of its 
grain- or varnish stains, which really are not stains at all but 
merely surface coatings which produce a cheap painty effect. 

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

No. 126 Light Oak 
No. 123 Dark Oak 
No. 125 Mission Oak 
No, 1U0 Early English 

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

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

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

Half Gallons $1.60 

Johnson’s Prepared Wax 

S. C. JOHNSON & SON 
Racine, Wis. 

The Wood Finish¬ 

ing Authorities 

Name 

Address. 

I accept your offer 
of Free Booklet Edi¬ 

son's Wood Dye. Send me 
shades No«- --

and one sample can of Johnson's 
Prepared Wax. 

► Fill out the attached coupon 
for booklet and free samples 

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

When writing, please mention "Modern Electrics.” 
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CHAPTER IV 
(Continued) 

85. CALIBRATING BY MEANS 
OF A STANDARDIZED 

VOLTMETER. 

the 

Fig. 122. 

HE method of doing this is shown 
in Fig. 122. The current from 

battery, B, or a dynamo is sent 
through a vari-
a b 1 e resistance, 

*—> W, while the 
voltmeter to be 

_ . lx calibrated, G v, 
and the stand¬ 
ard v o 11 m e -
ter, GN, are 
placed, in multi¬ 
ple, between a 
and b. By chang¬ 
ing W, the two 
instruments are 
easily compared. 

CALIBRATING BY MEANS OF AN 
ACCUMULATOR. 

This method is shown in Fig. 123. A 
piece of German silver wire, from 1 to 2 
yards in length, is connected to the poles 
of the storage battery, the E. M. F. of 
which is usually about 2 volts providing 
it has been in use for a little while. 
The distance, AB, is divided into 10 

equal parts. A is connected with the 
voltmeter, which is to be calibrated, V ; 
the other end of V is connected to a re¬ 
sistance, R, of about 550 ohms. The 
contact, C', can be moved back and forth 
on B. If C' is at B the voltage in the 
circuit is 2. If C' is moved to the point, 
C, we will have impressed upon the volt¬ 
meter, a voltage of only 0.8 of 2 volts, or 
1.60 volts. 
CHANGING VOLTMETER FOR 

HIGHER VOLTAGE. 
If an instrument is constructed to be 

used up to 100 volts and if we put in 

series with the instrument, a resistance 
having the same resistance as that of the 
instrument itself, we can then measure 
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up to 200 volts. If we use a resistance 
having 9 times the resistance of the in¬ 
strument it could then be used up to 
1000 volts, and each scale division would 
then have 10 times its original value, 
thus, if the instrument indicated 15 volts, 
the voltage would really be 150. A re¬ 
sistance so used is called a multiplier. It 
must not be forgotten, however, that by 
using a multiplier on a voltmeter its sen¬ 
sitiveness is decreased. 

change its position, proportionately. If 
the loop, at L, is composed of a single 
turn of heavy wire or ribbon, or only a 
few turns, the instrument is termed an 
ammeter. 

In order to construct a voltmeter it is 
necessary to substitute a solenoid con¬ 
taining many turns of fine copper wire 
for the loop, L. 
The Hummel instrument is shown in 

Figs. 125 and 126. The iron foil, E, 

EFFECT OF TEMPERATURE ON 
THE VOLTMETER. 

While the effect of the temperature 
may be disregarded, as far as an am¬ 
meter is concerned, the temperature in 
the case of the voltmeter, is of some 
importance if accurate measurements are 
to be taken. 

Suppose the copper winding has a re¬ 
sistance of 400 ohms., at 15o C. At 
25o C., R, is 400 (1 + 0.0038 X 10) = 
415.2 ohms. If the windings were made 
of German silver wire the error would be 
16 times less. For this reason voltmeter 
multipliers are usually wound with 
German silver wire. 

Fig. 124. 

86. AMMETER AND VOLTME¬ 
TER. HUMMEL. 

THE. PRINCIPLE: The action of 
this ammeter and voltmeter rests on the 
principle that every conductor traversed 
by an electric current attracts iron. 

If, in Fig. 124, L is the conductor, and 
E a very thin piece of iron foil which 
turns on the Axis, O, and is rigidly at¬ 
tached to the hand, Z, the center of grav¬ 
ity of E and Z lies below the axis, when 
the hand, Z, rests at O. When the cur¬ 
rent flows through the conductor, L, 
E is attracted, and Z is deflected. 
The system will be in equilibrium when 

the electromagnetic attraction equals the 
mechanical action of gravitation. As the 
current varies in L, the hand, Z, will 

Fig. 125. Fig. 126. 

which may also be an iron tube having a 
very thin wall, and being slotted from end 
to end, turns about the axis, OO, Fig. 
126. This axis is parallel with the axis 
of the solenoid, and is also eccentric, 
i. e., it does not coincide with the axis of 
the spool. 
The hand carries an adjustable weight, 

g, which opposes the current action and 
may be regulated by shifting the weight 
along the small screw in order that Z 
may be brought exactly to O. The re¬ 
sistance of the winding on the spool is at 
least 400 ohms, of which, one-sixth is 
copper, and five-sixths, German silver. 
If this voltmeter is to be used for 100 
volts the resistance should be about 3,000 
ohms of which 500 are copper, and 2,500 
German silver. The copper wire should 
be No. 33. B. & S. single silk insulated, 
and consists of about 6,000 turns. The 

German silver 
wire is for the 
purpose 
o f reducing 
the errors due 
to temperature 
changes ; and, 
for this rea-
s o n, such a 
voltmeter may 
be used con¬ 
tinually in a 

circuit. Another important feature pos¬ 
sessed by this voltmeter is that a very 
small mass of iron is enclosed in a very 
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Fia 128. 

entirely 
neglected. 
Inasmuch as 

neither the at¬ 
traction of the 
spool, nor 
gravity ever 
changes, the 
instrument will 
read correctly 
at all times. 
This instru-
m e n t may 

powerful magnetic field; and, for this 
reason, outside magnetic influence can be 

also be used on alternating currents and 
will also show the same voltage. 

Fig. 127 shows an ammeter of the 
same construction, this instrument hav¬ 
ing a heavy wire winding of but few 
turns. The cross section of the wire is 
determined by the largest current to be 
measured while the number of turns is 
calculated from the smallest current 
which is to be measured by the instru¬ 
ment. 

86. INSTRUMENTS WITH PIS¬ 
TON ACTION. 

The instruments of the German Gen¬ 
eral Electric Company are made on the 
principle of the piston action of a piece 
of iron drawn into a solenoid. 

Fig. 128 shows the outside of the volt¬ 
meter. Figs. 129 and 130 show the con¬ 
struction. The spool, a, carries a small 
brass U-shaped piece, b, which carries 
the axis, c, which, in turn, is mounted 
in fine bearings. The axis carries also 

the regulating weights, d, and the iron 
core, e, composed of fine iron wires. 
By having a longer or shorter core, a 

scale of most any size may be construct¬ 
ed. For 110 volts, one part of the scale 

equals 0.098 inches. This principle may 
also be used for alternating currents. 

In the instrument of Hartman & 

Fig. 130. 

Brown, 
shown in 
Fig. 132, the 
same prin¬ 
ciple is used. 
Alsoi the in-
strument 
of Kohl¬ 
rausch, in 
Fig. i 3 i.> 
uses this 
principle. 
These instru¬ 
ments are 
built for 
class-r oom 
work and dif¬ 
fer only as 
to their 
windings. 

In Fig. 13 1 
the solenoid, 
S, the volt¬ 
meter wind¬ 
ing is No. 32 
B & S silk 

covered wire, the ammeter winding is No. 
18 B & S and the resistances are 3.6 
ohms and 0.9 ohm respectively. 
The voltmeter has a multiplier, and the 

ammeter a shunt, the resistance of which 
is 0.9 ohm, both of which are attached 
to the back board as shown, dotted at N. 
With the voltmeter the increase in range 

Fig. 131-

is 10 times, i. e., the resistance of the 
multiplier is 9 X 3-6 = 32-4 o1™5- whllc
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with the ammeter the increase is twice 
the resistance of the shunt being equal to 
that of the solenoid, i. e., 0.9 ohm. 
The solenoid, when the current is 

turned on acts on the iron core, E, Fig. 

|| JI 
T II 

Fig. 132. 

131. It will be seen that the core, E, is 
attached to the lever arm, a, attached to 
the axis, a. The helical spring F, Fig. 
131, counteracts the magnetic action of 
the core, E. The spring is attached to 
the brass screw,Sc, and thus the action of 
the hand, Z, may be regulated conven¬ 
iently. 

{To be continued.) 

REMAGNETIZATION OF MAG-
METOS. 

Devices for the purpose can be ob¬ 
tained of most electrical supply houses, 
and are a necessity as well as a con¬ 
venience. It is a very common thing 
to find weak magnetos, and by mag¬ 
netizing, you can usually make a mag¬ 
neto show up a good hot spark, which 
is very important with a low gravity 
fuel. It has been our experience, says 
the Butler Mfg. Co., Carthage, Ind., 
that when a magneto shows less than 5 
degrees arc and a %-inch spark, it is 
necessary to remagnetize the magneto. 
Usually a magneto will show a 10 de¬ 
grees arc and a ¡^-inch spark after being 
remagnetized. 
A device for the purpose consists of 

two coils of wire around cores of soft 
iron, the two cores being joined at the 
bottom by a plate of the same material 
to form a continuous electro-magnet. 
The coils are wound in opposite di¬ 
rections and the lower ends connected. 
The upper ends of the coils of wire are 
connected to a source of direct cur¬ 
rent, usually the lighting circuit. The 
cores may be square or round and 
when round are usually about 2 inches 
in diameter. The wire, of course, must 
be insulated, but the amount and size 
of the wire coils will depend upon the 
length and amount of iron in the core 
and the voltage upon which the charg¬ 
ing device is to be operated, Several 

hundred turns of No. 18 wire is gen¬ 
erally employed for 110 volt circuits. 

It is of great importance that the 
north pole of the magnet is set on the 
south pole of the core and the south 
pole of the magnet on the north pole 
of the core. If these conditions are 
reversed, the magnetism in the magnet 
will oppose that of the core and the 
time required to recharge it will be 
very much lengthened. 

If a magnet to be magnetized were 
to be placed on an electro-magnet with 
like poles in contact, the polarity of 
the magnet would be changed and its 
magnetism greatly weakened. The 
polarity of a magneto-magnet should 
not be changed and care always should 
be taken in removing magnets from a 
magneto to see that the poles are 
marked properly in order that they 
may be correctly replaced. 

Opposite poles attract each other, 
while similar poles repel, and the po¬ 
larity of a magnet always can be 
found by holding the magnet near or 
over the poles of the electro-magnet. 
If, for instance, the south pole of the 
magnet be held between the north and 
south poles of the electro-magnet, it 
will immediately be drawn to the north 
pole, and if the north pole of the mag¬ 
net were to be held between the two 
poles of the electro-magnet it would 
be drawn towards the south pole. 
The most reliable way to determine 
the polarity of the magnet is by means 
of an ordinary pocket compass. 
There are two ways of using the 

outfit. One consists of rocking the 
magnet back and forth for about 1 min¬ 
ute, then laying it flat with the ends 
pointing away from the operator and 
then reversing it so that the ends point 
toward the operator. With the mag¬ 
net flat the keeper is placed over the 
ends and the magnet withdrawn. The 
operation requires about ij4 minutes. 
The other method is as follows: Set 

the magneto magnet on the electro¬ 
magnet, then take hold of it and brush 
the end of it back and forth over the 
pole pieces of the electro-magnet. 
After being brushed back and forth 
from five to twenty times, lay the mag¬ 
net on its side with the bend close to 
the electro-magnet and the ends pro¬ 
truding out in front of the pole pieces. 

(Continued on f(tge 499 ) 
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Two of the World’s Largest High Power 
High Tension Transformers 

By Frank C. Perkins. 

The accompanying illustration, Lig 
i, shows two high power water cooled 
transformers for the Great Northern 
Power Company, of Duluth, Minne¬ 
sota, each having a capacity of 4,500 
K.V.A., designed for 66,000 volts high 
tension and 13,200-6,600 volts low ten¬ 
sion. 
The photographs, Figs. 2 and 3, 

Fig. i. 

show the partly assembled core of one 
of these 3-phase, 25 cycle, transformers 
of the Crocker-Wheeler type, and also 
the coils mounted on the core with low 
tension leads. 

It is said that these are the largest 
transformers of their kind ever built, 
the construction being of the core 
type, with butt joints, and were de¬ 
signed at Ampere, N. J. They are 
delta connected 66,000 or 33,000 volts 
high tension and 13,200 or 6,600 volts 
delta connected low tension. They are 
water cooled. 

It will be noted from photograph, 
Fig. 2, that the core consists of four 
magnetic circuits in parallel, separated 
by large ducts for cooling purposes. 
Each magnetic circuit is composed of 
three vertical sets of leg punchings, 
and two sets of yoke punchings. The 
joints of this magnetic circuit differ 
from the usual lap joints employed in 
other transformers, either core or shell 

Instead of the punchings lapping 
over one another their edges meet one 
another. All the punchings of a sec¬ 

tion are punched out of sheet steel with 
a punch and die, and are, therefore, of 
the same size. They are then assem¬ 
bled into sections, being held between 
steel end plates by core bolts, which 
extend through the holes in the punch 
ings. 
These core bolts are insulated from 

the laminations, and from the end 
plates, so that no eddy currents are 
produced in the core due to them. As 
there are the same number of punch¬ 
ings in all the sections of one of the 
magnetic circuits, and as they are al! 
clamped down to an equal thickness, it 
follows that the edges of the leg punch¬ 
ings must meet the corresponding 
edges of the yoke punchings. The re¬ 
sult is, that the flux traverses directly 
from one section to another without 
cutting any of the laminations trans¬ 
versely. This has a twofold advan¬ 
tage. One is due to the fact that the 
air gap in the joints are thus very uni¬ 
form and very small, and, in addition, 
all the laminations are subjected to 
the same flux density, at the ends, 
near the joints, because there is no 
spreading of the lines of force into 
adjacent laminations, and thereby 
greatly increasing the flux density in 
them. As a consequence the exciting 
current is extremely low (in these 

Fig. 2. 

transformers it was 2 per cent.). An¬ 
other advantage is the elimination of 
humming in the transformer. Hum-
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ming is produced when the flux cuts 
the laminations at an angle, the ten¬ 
dency being to shake them apart. 
The construction of a core in this 

manner permits the ready assembling 
and disassembling of the transformer. 
In case of a short circuit in any of the 
coils, the parts affected may be quick¬ 
ly removed, it requiring only a few 
hours to take the transformer out of 
service and put it back in again, where¬ 
as with the lap joint type it would 
take several days. 

It may be stated that both high and 
low tension windings, shown in Fig. 
3, consist of two sets of coils per 
phase, which permit the windings to 
be connected, either in series or in 
parallel, for 66,000 or 33,000 volts. The 
windings are separated from the core 
and other parts of the transformer by 
heavy oil impregnated wooden coil 
supports. Furthermore, the two groups 
of coils of each phase are separated 

Fig. 3. 

from each other by a wooden spacing 
frame. The connection between the 
coil supports and the core clamps is 
not a rigid one. 
A certain amount of elasticity is im¬ 

parted to the supports by means of 
heavy springs whose tension is ad¬ 
justable. The coils, therefore, are al¬ 
ways under the same pressure whether 
the transformer is operating under no 
load or overload. The high and low 
tension windings are arranged in the 
form of concentric cylinders, the coils 
being of rectangular form. The low 
tension is placed inside of the high 
tension winding. The windings are 

insulated from each other and from 
the core by heavy insulating barriers. 
Also the windings of adjacent phases 
are insulated by similar barriers. Both 
the high and the low tension windings 
are subdivided into a large number of 
thin sections composed of several turns 
of rectangular wire wound one turn 
per layer. These sections are thor¬ 
oughly insulated from one another, and 
in addition the end sections are extra 
heavily insulated to protect them 
against line surges, and furthermore, 
the sections are separated from each 
other by horizontal oil ducts, thus per¬ 
mitting the oil to reach all parts of the 
windings and effectually cool them. 
The transformer is thus able to carry 
heavy overloads without dangerous 
overheating, because no hot spots can 
develop in such a type of winding. 

It is pointed out that large power 
transformers are very often placed in 
generating stations which have sev¬ 
eral thousand K.V.A. • capacity. If a 
heavy short circuit should occur on 
a line to which such a transformer is 
connected, there is a momentary enor¬ 
mous rush of current through the trans¬ 
former, and, as the capacity of the 
station for the time being is practi¬ 
cally unlimited, enormous mechanical 
stresses are set up in the transformer. 
In order that the transformer may 
stand up against such forces, it must 
be of very rugged construction 
throughout. This has been attained 
in a high degree in these transformers. 
The stresses set up in a transformer 
due to heavy short circuit tend to sep¬ 
arate the high and low tension wind¬ 
ings both in an axial and a radial di¬ 
rection. 

It will be seen that the heavy coil 
supports already mentioned prevent 
the motion in an axial direction. Be¬ 
tween íiigh and low tension windings, 
between low tension windings and core 
and between the high tension windings 
of adjacent phases there are heavy 
spacers, which prevent motion in a 
lateral direction. In addition, on the 
sides of the transformer, there are ver¬ 
tical coil braces, which prevent the de¬ 
formation of the windings in an out¬ 
ward direction. The coils are thus 
compelled to retain their normal shape. 

It will be noted that all leads are 
brought to two terminal boards mount-
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FINED FOR VIOLATING THE 
WIRELESS LAW. 

Captain L. D. Johnstone, of the 
steamer “Sabine” of the Mallory Line, 
which steamer is in the coast trade, 
was on May 22 fined $100 by Judge 
Mayer in the District Court, New 
York, for going to sea without a wire¬ 
less operator. The offense occurred 
December 28, 1911. 

core type that has been built thus far. 
The weight and space occupied by 
these transformers is exceedingly small 
for their output. 

ed on the top of the transformer and 
submerged below the surface of the 
oil. A change in connections can be 
made very quickly. The transformers 
are mounted in substantial boiler iron 
tanks, reinforced on the sides to pre¬ 
vent buckling. The cooling coils are 
of seamless brass tubing built to with¬ 
stand a pressure of 250 pounds per 
square inch. 

It is maintained that the tests show 
the full load efficiency, based on all 
losses within the transformer at oper¬ 
ating temperature was 98.8 per cent. 
The regulation at too per cent, power 
factor was 0.63 per cent. At 80 per 
cent, power factor it was 2.4 per cent. 
The rise above temperature of incom¬ 
ing water was 26o C. in the hottest 
part for continuous full load operation. 
When carrying a 50 per cent, overload 
for four hours immediately following 
the full load run, the rise was 40o C. 
in the hottest part. These results 
show that the transformer is rated very 
conservatively and that it can carry a 
considerable overload without ap¬ 
proaching guaranteed temperature rise 
which was 40o for the full load opera¬ 
tion and 55o for the 50 per cent, over¬ 
load operation. 

It is claimed that the transformers 
successfully withstood an insulation 
test of 120,000 volts between high ten¬ 
sion windings and all other parts for 
one minute; a similar test of 26,400 
volts between low tension windings 
and all other parts for one minute. In 
addition, double voltage was impressed 
across the low tension winding for one 
minute. . ... f
The two high tension windings ot 

each phase were connected in parallel 
and low tension winding was excited 
to 50 per cent, over voltage, a pressure 
of 45,000 volts existing between the 
two high tension groups of coils. 1 his 
test was continued for one hour and 
then normal voltage again impressed 
on the windings for several hours to 
insure that the transformer had not 
been injured. . . 

It is held that the mechanical con¬ 
struction is especially adapted for very 
severe service, and heavy overloads 
The electrical characteristics are not 
sacrificed in attaining this much desired 
result. In fact, the electrical charac¬ 
teristics are much better than any simi¬ 
lar transformer of the usual shell or 

A WHITE LIGHT MERCURY ARC. 

By Dr. Leonard Keene Hirshberg. 

The intense, greenish tinted light of 
the mercury arc, the great efficiency of 
which is so offset by the ghostlike 
tinge, is at last to be obviated. The 
mercury electrodes make this lamp so 
intense, and it is otherwise relatively 
so cheap as a source of illumination, 
that the new discovery by M. E. Ur¬ 
bain, of Paris, who has been investi¬ 
gating these arcs, together with ultra¬ 
violet lights, will be hailed with de¬ 
light by the commercial world. 
Monsieur Urbain makes the anode 

of tungsten, which does not melt be¬ 
low 3,000 degrees centigrade. It was 
seen to be impracticable to use tung¬ 
sten for both the anode and cathode, 
since the arc will not light between 
them unless some oxygen is formed. 
The tungsten anode is one-fifth of 

an inch away from the mercury and 
the arc will burn intensely either in a 
vacuum or an inactive gas. Iron 
anodes are separated at greater dis¬ 
tances. 
The tungsten anode—unlike the iron 

which must remain cold and dark to 
prevent melting—becomes white hot, 
and exhibits an undiluted white light. 
The lamp takes twelve volts, and the 
power necessary is about half a watt 
per candle power. To obtain strong 
ultra-violet rays, it is only necessary to 
have a quartz glass tube for the lamp, 
instead of ordinary glass. 
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Wireless Telegraphy 
By Guglielmo Marconi 

(.Concluded.) 

Another very curious and interesting fact 
has been noticed only quite recently at the 
wireless station at Glace Bay. It is, that 
when the signals from Clifden are at their 
minimum strength, the signals from Coltano, 
Italy, situated 1,000 miles further away and 
at the other side of the Alps are not by any 
means at their minimum, although the two 
last mentioned stations employ approximately 
the same wave length. 

The improvements introduced at Clifden 
and Glace Bay have been the result of greatly 
minimizing the interference to which the 
wireless transmission over long distance was 
particularly exposed in the early days. 

The signals arriving in Canada from Ire-
lana are, as a rule, easily read through any 
ordinary electric atmospheric disturbance. 
This strengthening of the received signals 
has moreover made possible the use of re¬ 
cording instruments which not only give a 
fixed record of received messages, but are 
also capable of being operated at a much 
higher rate of speed than could ever be ob¬ 
tained by means of an operator reading by 
sound or sight. The record of the signals 
is obtained by means of photography in the 
following manner: a sensitive Einthoven 
string galvanometer is connected to the mag¬ 
netic detector or valve receiver and the de¬ 
flections of its filament—caused by the in¬ 
coming signals—are projected and photo¬ 
graphically fixed on a sensitive strip, which 
is moved along a suitable speed. On some of 
these records it is interesting to note the 
characteristic marks and signs produced 
among the signals of natural electric waves 
or other electrical disturbances of the atmos¬ 
phere which, on account of their doubtful 
origin, have in England been called “X’s.” 

****** 

One of the objections made against wireless 
telegraphy is in regard to the possibility of 
interference betwen various stations and the 
confusion likely to arise when a number of 
stations are simultaneously operated in the 
vicinity of each other. Although this con¬ 
fusion rarely occurs in practice with proper 
up-to-date stations and apparatus, yet even 
with the old instruments, when it did occur, 
it was not by any means such a serious mat¬ 
ter as generally appeared to the imagination 
of the public. In most countries the opera¬ 
tion of wireless telegraph stations, in regard 
to ship and shore communication, is subject 
to judicious rules tending to prevent mutual 
interference. And, I am glad to know that 
the American Government now intends to 
promulgate regulations which should greatly 
increase the efficiency of wireless working. 
But there is danger of governments ham¬ 

pering the devlopment of this new art by the 

imposition of too many rules and regulations, 
must not allow the waves of the ether 

and the space to become bound up in red tape, 
telegraph engineers know perfectly well that 
without proper organization and discipline 
serious difficulties due to interference would 
occur with the great majority of ordinary 
land wire telegraphs which work several 
offices by means of a single wire. 

I should further say that in the case of 
wireless telegraphy it is often an advantage 
that any station should be able to pick up a 
message which may not be actually addressed 
í Take for instance the case of a ship 

in distress calling for assistance. 

At present one of the most practical meth¬ 
ods of isolating any particular receiver so as 
to make it sensitive only to signals coming 
from a certain station, is to avail ourselves 
to the uttermost of the principle of reso¬ 
nance, to tune the sending and receiving cir¬ 
cuits to exact correspondence, and, where pos¬ 
sible, avail ourselves of directive methods. 

Wireless telegraphy, like aviation, is yet an 
art as well as a science, and, therefore, per¬ 
sonal skill and practical ability on the part 
of the operators is of the greatest importance 
in overcoming the difficulties of the moment. 

An interesting feature of the Clifden plant, 
especially from the practical and engineering 
point of view, is the regular employment of 
high-tension direct current for charging the 
condenser. Continuous current at a potential 
which is capable of being raised to 20,000 
volts is obtained by means of special direct-
current generators. These machines charge a 
storage battery consisting of 6,000 cells all 
connected in series, the largest battery of its 
kind in existence. The capacity of each cell 
is 40 ampere-hours. When employing the 
cells alone the working voltage is from 11,-
000 to 12,000 volts, and when both the direct 
current generators and the battery are used 
together, the potential may be raised to 15.000 
volts through utilizing the gassing voltage 
of the storage cells. 

A well-ascertained and confirmed fact re¬ 
mains—that it is easier to communicate over 
the sea than over land. We fortunately have 
in this case another instance of nature help¬ 
ing us in the utilization of her forces. Over 
land where it is easy to erect and maintain 
the poles and wires of the ordinary tele¬ 
graph, wireless telgraphy has had some diffi¬ 
culties to contend with; but on the sea where 
connection and communication between ships 
is essential for their safety, and where tele¬ 
graph poles and wires between them are 
utterly impossible, special facilities seem to 
have been afforded us for the prompt utiliza¬ 
tion of this, which is in so many cases the 
only possible means of communication. 
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In the same way, that great enemy of 
the safety of ships, fog, stems to favor wire¬ 
less transmission, which is usually more es¬ 
sentia» to ships in foggy weather than in fine. 
Whether wireless telegraphy will or will not 
displace the cables is a question which only 
time will decide. The view that it will soon 
be one of the principal means of communi¬ 
cating over long distances, is one that is 
unpopular in England, where many millions 
of douars are already invested in cables. 
mere is no doubt, however, that this new 

method which knows no frontiers or politi¬ 
cal divisions, is tending to cheapen and ex¬ 
tend our means of communication between 
distant points of the earth, and to bring tele¬ 
graph communication within the reach of the 
great majority of people to whom present 
telegraph rates are prohibitive. For Preŝ  
service it is already largely used. Nearly all 
of the European news published in some of 
the great New York dailies comes across the 
Atlantic without the aid of any cable or arti¬ 
ficial conductor. The New York Times, 
which has done so much to encourage the 
commercial application of long-distance wire-
less telegraphy, has received messages in New 
York from London in less than ten minutes, 
although these messages have to be repeated 
over land lines connecting the coast stations 
with London and with Nev/ York, respec¬ 
tively. 
With wireless stations in or near the two 

great cities it should be possible to equal the 
cables in regard to speed without any sacri¬ 
fice of accuracy. The. facility with which 
interference has been prevented at the high-
power trans-Atlantic stations has to some ex¬ 
tent exceeded my expectations; and arrange¬ 
ments are now being made in England for 
the simultaneous operation of a number of 
long-distance stations in limited areas. 

In eleven years the useful range of the 
wireless telegraph has increased from 200 
miles to more than 3,000 miles. In view of 
that fact one would have to be a very bold 
prophet to affirm what it will not do in an¬ 
other eleven years. 
The British Government has decided to 

erect a system of Imperial wireless telegraphy 
for commercial communication between Eng¬ 
land and the principal British Colonies—and 
a contract is already signed to put this scheme 
in effect. 
The following stations are to be erected 

forthwith: England, Cyprus, Egypt, Aden, 
Bungalore, Pretoria, and Singapore, and it is 
expected that others will follow in the im¬ 
mediate future. 
Arrangements are now being made for 

bridging the Pacific Ocean by means of wire¬ 
less stations, on the west ccast of the United 
States, and in Japan and China. 
As soon as these stations are completed, 

wireless telegraphy will encircle the globe. 
The statements in the British House of Com-
irions by the British Postmaster-General, to 
the effect that the British Government was 
adverse to investing capital in a state-owned 
trans-Atlantic cable, and that it was going to 
try wirçlçsg telegraphy for communicating 
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with distant colonies, have a very direct bear¬ 
ing upon the relation of cables to the wire¬ 
less system. 

During the Tripoli war, and also in Eng¬ 
land, tests have been carried out in regard to 
the question of the applicability of wireless 
telegraphy to aeroplanes. Aeroplanes have 
become year by year more reliable means for 
taking military observations, and, like ships 
at sea, can only use some form of wireless 
for communicating over any considerable dis¬ 
tance. Successful experiments have been car¬ 
ried out from aeroplanes flying at a distance 
of a few miles from their base. The method 
adopted is to employ a wire hanging down, 
which acts as the aerial radiator and collector, 
the metallic frame of the flying machine being 
used as the balancing capacity. 
However, apart from the long-distance 

work the principal value of wireless tele¬ 
graphy may perhaps at present be divided 
into two parts : first, when used for trans¬ 
mission overland, many countries, including 
Italy, Canada, and Spain, have already sup¬ 
plemented their ordinary telegraph systems 
by wireless telegraph installations. But some 
time must pass before this method of com¬ 
munication will be very largely used for in¬ 
land purposes in England or the United 
states, owing to the network of efficient land¬ 
lines—both telegraph and telephone—already 
existing and which render further means of 
communication unnecessary. 

It is, therefore, probable, at any rate for 
the present, that the main use of wireless 
telegraphy will be confined to the sea and 
to new and undeveloped countries, in some 
of which climatic conditions and other causes 
absolutely prohibit the efficient maintenance 
of land-line telegraphy. A proof of this has 
been afforded by the success which has at¬ 
tended the working of the stations recently 
erected in East Africa. 
By the majority of people the most mar¬ 

velous side of wireless telegraphy is perhaps 
considered to be its use at sea. Up to the 
time of its introduction, as soon as ships 
reached any appreciable distance from land 
they could say “good-bye” to the shore, as 
they had no means of getting in touch with 
land throughout the whole duration of the 
voyage. But those who now make long sea 
journeys are no longer cut off from the rest 
of the world; and the quiet and isolation 
which it was possible to enjoy on board ship 
have become things of the past. Business 
men can continue to correspond with their 
offices in America or Europe; ordinary social 
messages can be exchanged between passen¬ 
gers and their friends on shore; even a daily 
newspaper is published on board some of the 
principal liners, giving the chief news items 
of the day. 
The chief benefit of wireless telegraphy, 

however, lies in the facility which it affords 
to ships in distress, of communicating their 
plight to neighboring vessels or coast stations. 
One of my greatest gratifications has been to 
know that it has not yet once failed at the 

(Continued on page 469.) 
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That The Blind May See 
By Dr. Leonard Keene Hirshberg. 

So far is Mr. Fournier d’Albe from 
placing stumbling blocks before the 
blind, that he has invented a new in¬ 
strument, just seen at the Johns Hop¬ 
kins University, intended to give light 
to the eyes of the blind. That is to 
say, it will cause people who are blind 
to discern the presence of light by 
hearing. Mr. D’Albe calls h’s instru¬ 
ment an octophone. 
Founded upon the power of selenium 

to change its electrical resistance when 
acted on by light, it is planned upon 
the principle that an electrical current 
from a çmall battery can be sent 
through a network of four conductors 
arranged in the form of a “Wheatstone 

Bridge.” Two of these conductors are 
wire resistances of a few hundred ohms 
each. The third is a selenium cell (bet¬ 
ter named “bridge”), and the fourth is 
an adjustable resistance made of 
graphite deposited on ground glass or 
unglazed porcelain. 
For the benefit of those who are not 

familiar with the “Wheatstone Bridge” 
it may be explained that these conduc¬ 
tors are connected as shown in the ac¬ 
companying diagram, in which A and B 
are the two wire resistances, R the va¬ 
riable carbon resistance, S the selenium 
cell, and C and T the battery and tele¬ 
phone receivers mentioned later. 
When the first two resistances are in 

the same ratio as the last two, then no 
current will flow across the network, 
through the telephone, T ; but a current 
will flow as soon as one of the resist¬ 
ances changes, as does that of the se¬ 
lenium cell under the action of light. 

1 he octophone consists of two parts : 
a pair of high resistance telephones, 
like those employed in wireless teleg¬ 
raphy, and a long box, eighteen by four 
by six inches, within which are the 
selenium “cell,” the battery, the wire, 
and adjustable carbon resistances, and 
a clockwork interrupter. This latter 
makes the telephone current intermit¬ 
tent and hence audible. 
The blind man uses the octophone 

by attaching the two telephones to the 
ears, and the box, connected with them 
by wires, being carried in the hand. 
The clock, when started, begins tick¬ 
ing, and the sound is heard in the tele¬ 
phones. By adjusting the carbon re¬ 
sistance, this may be gradually re¬ 
duced to silence. This will be main¬ 
tained until the light shining into the 
box has its intensity changed. Either 
the slightest diminution or increase in 
the intensity of the light will cause a 
corresponding sound in the ear pieces. 
When the box is adjusted for si¬ 

lence, and then pointed toward a win¬ 
dow, a hand or opaque object passed 
across the open end will be indicated 
by a sound. In bright light, artificial 
or natural, a certain sort of sound is 
“seen.” While moonlight is distinctly 
audible, bright sunlight roars. Win¬ 
dows, cracks, gas lights, lamps and 
sunlight are thus made “visible” to the 
most benighted, black-blind persons. 
The invention of D’Albe is light and 

portable and one “refill” answers for 
several days. 
Although only in the baby days of 

auditory sight, this little invention 
holds out hope for even greater things 
for the blind. Thus, D’Albe and others 
are already at work with a series or 
mosaic of various sized selenium cells, 
in order to perfect a method for the 
blind to distinguish certain tones, 
notes and pitches as associated with 
definite lights, colors, shadows, land¬ 
scapes and pictures. Vision may thus 
be made a sort of symphony or grand 
opera to the blind. 
To complete this will require a com¬ 

bination of selenium “bridges” of 
something over ten thousand elements. 
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Selenium Cells 
By Samuel Wein. 

specific resistance of selenium is very 
•ugh; therefore, in order to facilitate 
experimentation with a cell of this 
type, it is necessary to use the selenium 
in such manner that only a small quan¬ 
tity (but of large cross sectional area) 
of it need be traversed by the current 
A further condition is that the selenium 

must be spread on the non-conducting 
surface in a thin layer so that a com¬ 
paratively large surface may be influ¬ 
enced by light with respect to its vol¬ 
ume. 
There are a number of types of cells 

at present in use, among which are 
by Bid^- Ruhmer, 

Rfund, Gitlay and Hammer and many 
others. 7

The Bidwell cell consists of a tablet 
of glass mica or slate, 1.7 x 5.5 cms, 
about which are wound two copper 
wires in the form of a double helix as 
shown in Fig. 1. These wires consti¬ 
tute the electrodes, and great care 
must be taken in spacing them. To 
apply the selenium to this tablet pro¬ 
ceeds as follows: Lay the tablet on a 

Selenium is found in iron and copper 
pyrites, the smoke from the furnaces of 
silver smelters, the deposit in the 
leaden chambers at sulphuric acid 
works, and it has been discovered in 
the metallic copper of commerce. It 
appears in two modifications, one sol¬ 
uble and the other insoluble in carbon 
bisulphide. That soluble in carbon bi¬ 
sulphide has been called “Red Selen-
ium,” “Amorphous Selenium,” and 
Glassy Selenium.” That insoluble in 

«V. , b'sulphide has been called 
• B „Selenium,” “Granular Selen¬ 
ium, Metallic Selenium” and “Crys¬ 
talline Selenium.” Solid amorphous 
selenium is a poor conductor of heat 
and a non-conductor of electricity. At 
ordinary temperatures it remains un¬ 
changed for years. It is brittle, easily 
scratched, and pulverized; its surface 
is red brown, and of a metallic lustre, 
and its fracture of a brown glass color, 
dark lead gray and shining. 
, Solid crystalline selenium is a con¬ 
ductor of electricity, and has a granu¬ 
lar, dull fracture. The change from 
the amorphous to the crystalline state 
is effected by exposure to a high tem¬ 
perature. 
Selenium can be electrified by fric¬ 

tion, like glass, and is a dielectric, the 
specific inductive capacity varying 
irom 7.0 to 8.0. The boiling point is 
690 deg. C. The atomic weight is 79.2. 
The specific resistance of selenium is 
very high, its value may be placed at 
about 2,500 megohms per centimeter 
cube. Its chemical symbol is Se. 
As has been pointed out before the I 

I he leader, no doubt, is familiar with 
the extraordinary property of selen¬ 
ium, which varies its electrical resist-
ance °n exposure to light. Selenium 
cells have played a very important part 
in many systems of telephotography 
and in similar apparatus. 

It is the purpose of the writer to 
show how to make several cells em¬ 
bodying this wonderful mineral. 
Selenium is a widely distributed ele¬ 

ment found over the whole globe; it 
occurs in small quantities, and in some 
instances it is found in the native 
state. 

Fig. 2 

brass plate (but separated from it by 
a thin sheet of mica) under which is 
placed a Bunsen burner, which is to 
supply the heat. One side of the tablet 
is first evenly covered with somewhat 
less than an ounce of selenium, and 
upon application of heat, the greater 
part of it will crystallize in hard, gray 
lumps; with continued heating these 
lumps disappear. The flame should 
be adjusted so that the temperature is 
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ME. 

Fig. 3 

an amalgam of silver and trace 
through this a fine line dividing th 
plate into two electrically distinct por 
tions as shown in Fig. 2. Copper wires 
are attached to these portions for ter¬ 
minal connections. The sel n̂1^ ’S 
then applied to this plate, and the an¬ 
nealing process is then followed. 

Fig. 3 represents a selenium cell, 
which the writer believes is the most 
successful cell made up to the Posent 
writing. This type of cell is credited 
to Ernst Ruhmer, of Germany. He 
employs two copper wires wound spir¬ 
ally side by side around a cylinder of 
porcelain, which, after the cylinder has 
been covered with the selenium and 
then annealed, is placed inside of a 
globe, from which the air is exhausted, 
it is then mounted on an incandescent 
lamp base, and the proper connections 

™tÆTrm of the Ruhmer cell 
consists of two fine plat,num ».res 
wound on a glass cylinder I % inches 

DANGEROUS MATCHES. 

“Any kind of match is a source of 
danger,” declared C. E. Swingley, vet¬ 
eran chief of the St. Louis Fire De¬ 
partment, in a recent talk before thv 
St. Louis League of Electrical Inter¬ 
ests. 
“Some kind of matches represent so 

great an element of risk and cause so 
Targe a proportion of the destructive 
fires that laws are being drafted to pro¬ 
hibit the sale of them.” 
These statements, coming from as 

high an authority as this, should be re¬ 
ceived with serious consideration by 
every business man and householder, 
and remedial measures adopted. 

It is the great good fortune of the 
people of this age that, with the cos. 
to the consumer of electricity where it 
is to-day, it is easily within the income 
of even those of humble means to erad¬ 
icate forever the deadly evil pointed out 
by Chief Swingley. 

It is quite possible to equip and reas-
onablv operate house, store, office and 
factory so that a match need never pass 
the door.—Electric St. Louts, 

only just about the melting point, 
which is 217 deg. C;, at which Selen¬ 
ium assumes a plastic, semi-fluid, con¬ 
dition and can be easily spread with 
a knife or spatula, to yield a uniform 
thickness over the tablet. When this 
is done the tablet is then placed in an 
oven for the annealing. That is, the 
cell is put in the oven, which is some¬ 
what below 217 deg. C., for about one 
hour, during which time the tempera¬ 
ture of the oven is slowly lowered. 
The resistance of a cell constructed 

as above described lies between 50,000 
and 100,000 ohms in the dark. 
Another method of constructing se¬ 

lenium cells is given by Pfund. A 
piece of plane glass 3x1 cms. and 1 
mm. thick is ground on one side and 
selenium is applied to this by means ot 
a hot glass rod. The contacts are then 
made on the selenium. After the con¬ 
tacts are placed on it should be an¬ 
nealed as described before. 
A simple method of construction is 

to coat one side of a glass plate with 

long and inch in diameter. The 
wires, which are 1-32 inch apart, are 
coated with selenium, after which the 
selenium coating is annealed, as al¬ 
ready described. 
Warning. The red fumes rising 

from selenium, when subjected to heat, 
are exceedingly poisonous; they corrode 
the skin, and have more tendency to 
affect the nails, coloring them reddish-
brown and producing pain, which lasts 
for hours. They also inflame the nasal 
channel, and, with delicate natured in¬ 
dividuals, bring forth bleeding. Great 
care should, therefore, be taken when 
experimenting with selenium. 

Selenium provides one of the most 
promising fields for experiment and 
will bring fame and fortune to the in-
l entor who will bring forth an inven¬ 
tion that will be of commercial use. 

Fatorial Note _Mr. Wein informs us that twice. 

EßBb-W® the selenium during the process of manufacture. 
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Magnetic Chucks 
As a labor saver there is probably no 

torm of electrical device that has 
proved of greater benefit in the ma¬ 
chine shop than 
the magnetic 
chuck. It posses¬ 
ses a very wide 
range of useful-
11 e s s in holding 
steel and iron 
pieces for grind-
i n g , planing, 
shaping and mill¬ 
ing. When a large 
number of pieces 

With the exception of the smaller 
sizes, the chucks are designed for use 
directly on 105-125 volt direct current 

are to be ma¬ 
chined it will fre¬ 
quently be found that the time and 
labor saved by the use of this device, as 
compared with the old time methods of 
clamping, bolting or holding one piece 

at a time in a vise, will pay the entire 
cost of a chuck within the first week 
or ten days of service. 

Milling operations can be performed 
with great facility where the shape of 
the work is such that the end stop of 
the chuck can be raised to take part of 
the thrust. In like manner, the chuck 
will be found very useful for holding 
stock undergoing light planing and 
shaping operations. Planer parallels, 
keys, and such parts, can be rapidly 
and accurately produced. 
The magnet coils in these chucks 

are wound with Deltabeston Wire, hav¬ 
ing a special heat-proof insulation of 
pure asbestos, which can safely with¬ 
stand a temperature as high as 400 de¬ 
grees Fahr. 

circuits. Where the use of higher volt¬ 
ages is necessary, a separate resistance 
is used in series with the chuck. The 
small chucks require the separate re¬ 
sistance on 105-125 volts. 
These chucks are oil and waterproof, 

and are provided with demagnetizing 
switches for readily releasing the work. 
These switches are mounted on the 
chuck wherever possible, but may be 
mounted anywhere on the machine. 

SMALL SURFACE GRINDER 

EQUIPPED WITH 

irD & W w MAGNETIC CHUCK 

Magnetic chucks can only be oper¬ 
ated on direct current circuits, and 

(Continued on page 468.) 
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Resistances of Rectifying Detectors 
By Stanley E. Hyde. 

c 

O.BDT 

Resistance 
Non-adjusted. 

492 
2100 

? 
246 
ion 

* Silver Ore is very 
sensitive and possesses 
more sensitiveness 
than any of the 
above with the 

exception of Perikon. 

3466 
513 
7350 
1533 
9316 
8016 

Ohms. 
4870 
9433 
4200 
101 
493 
9363 
1633 

8484 
6320 
7500 
454 
2374 

1400 
2000 
2400 
1600 
1400 
1000 

Magnetic Waves. 

Detector. 

Perikon 

0« 

SÍ 

10,000 
10,000 
3,oo° 
4,000 
10,400 
10,700 

Resistance 
Adjusted. 

Ohms. 

The data in the accompanying table 
will, undoubtedly, be of much interest 
to wireless experimenters, and were 
found in the following way: A stand¬ 
ard laboratory Wheatstone Bridge 
(Plug type) is connected up as shown 
in the accompanying wiring diagram, 
where A, B and RH are the known 
ratio arms and X is the unknown re¬ 
sistance. A double pole double throw 
switch has the detector connected to 
its middle terminals so that the de¬ 
tector may be connected either to the 
telephones or to the bridge. Near the 
detector is mounted a small testing 
buzzer with a variable condenser con¬ 
nected across the interrupter to inten¬ 
sify the weak oscillations that are 
formed. 
To find the resistance when the de¬ 

tectors are adjusted for electro-mag-
BUZZER 

Cat-whisker (Silicon) 
Fine wire point (Silicon) 

Brass point (Silicon), Polished 
Brass point (Silicon), Unpolished 

Fine wire point (Galena) 
Phosphor-Bronze point 

(Iron pyrites) 
Cat-whisker (Iron pyrites) 
(Cat-whisker (Silver Ore)* 
y2 Inch cube (Carborundum) 
Iron pyrites and Chalcopyrite 

Silicon and Chalcopyrite 

M.E BRIDGE 

Magnetic Chucks. 

(Continued from page 467.) 
under no conditions can alternating 
current be used. Where D. C. is not 
available, a motor generator set must 
be provided to supply the current. 

would not have an appreciable effect 
on the adjustment of the detector, 1,000 
ohms resistance was inserted in series 
with the battery, and this necessitated 
the use of a very sensitive D’Arsonvai 
galvanometer in the bridge circuit. 
The crystals which are in the natural 

state (unpolished) have less resistance 
under the influence of the waves ; but 
the polished ones, such as the Silicon 
and Iron pyrites, have a great deal 
more. Why this is would be a hard 
question to answer. 
The column of resistances for Iron 

pyrites shows why it is advisable to 
take more than one reading, as each 
one varies considerably. 
Data on the Resistance of Rectifying 

Detectors Adjusted and Non-Adjusted 

for the Reception of Electro-

netic waves, the telephone is put on 
the head and the buzzer started.. Then 
the crystal is moved around till the 
telephone responds to the maximum 
buzz which shows that the detector is 
in adjustment, and then the detector is 
thrown over to the bridge and the re¬ 
sistance found by balancing the ^t'0 
arms till there is no deflection of the 
galvanometer. The following relation 
then holds true, A:X::RH: B. Six 
different adjustments are found and 
the average taken. To find the resist¬ 
ance of the detectors when they are 
not adjusted, the same proceedings are 
gone through as above, except that the 
crystal is moved around till there is 
NO buzzing in the telephones. Six ad¬ 
justments of the detector non-adjusted 
are also taken, and the average found, 
thus making twelve different readings 
of the bridge for each kind of crystal. 

In order that the local battery that 
supplied the current for the bridge 

telephones ̂ sh n

6)48,100 

8016 + 
Average for 
Iron pyrites 
adjusted. 

6)9800 

1633+ , 
Average for 
Iron pyrites 
non-adjusted. 
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INTERNATIONAL RADIO TELE¬ 
GRAPH CONGRESS. 

It has been decided to hold the next 
International Radio Telegraph Con¬ 
ference at Washington, D. C., in 1919. 
The leading points in the recommenda¬ 
tions adopted at the 1912 International 
Radio Telegraph Conference in Lon¬ 
don are as follows : Regulations to pre¬ 
vent interference in crowded areas and 
designed to make wireless telegraphy 
of the greatest possible use in saving 
life and property at sea, and making it 
also more valuable commercially. 
Every hour all ships must remain si¬ 
lent for ten minutes, listening for dis¬ 
tress calls. A distress ship is to con¬ 
trol the magnetic field of her radius, 
and should many ships answer her 
distress call she shall determine which 
is to remain silent, thereby avoiding 
confusion. 
During the sessions, lasting one 

month, the proposals submitted by the 
United States were received with 
great interest and were generally ac¬ 
cepted, particularly the provisions 
tending to insure safety at sea, com¬ 
pulsory inter-communication between 
all systems, and the reporting of me¬ 
teorological data. 
Weather observations are to have 

the right of way over commercial dis¬ 
patches. 
The following wave lengths were 

adopted for commercial business: 
Short and medium distances, 300 to 600 
meters ; longer distances, 1,800 meters. 
The military interests of Great Britain 
and France prevented the adoption of 
the American proposal for a general 
commercial wave length of 800 meters. 
The congress adopted an elaborate 

code governing the interchange of 
business between rival wireless com¬ 
panies, which are no longer to be per¬ 
mitted to disregard each other. 
The Russo-American combination 

against Great Britain’s claim to six 
votes in the conference on account of 
her colonies has resulted in the more 
important powers receiving equality 
of votes. Thus at future congresses 
the United States, Great Britain, Rus¬ 
sia, Germany and France are each to 
have six votes, Italy is to have three, 
Spain and Portugal two each, and the 
other nations one each. 
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Following the close of the confer¬ 
ence on July 5 the delegates were en¬ 
tertained by Dr. and Mrs. William 
Marconi at Cedarhurst, their country 
home, near the Isle of Wight. The 
guests were conveyed by special train 
between London and Southampton. A 
luncheon at Cedarhurst and a cruise 
on the Solent were among the enter¬ 
tainment features.—Electrical World. 

HEAVY WIRELESS TELEGRAPH 
VERDICT IN MASSA¬ 

CHUSETTS. 
Prof. Reginald A. Fessenden, well 

known as the inventor of many wire¬ 
less telegraph devices, has been award¬ 
ed a verdict of $406,175 in the United 
States District Court at Boston, in a 
suit against the National Electric Sig¬ 
naling Company. Professor Fessenden 
sued the company for alleged breach 
of contract in connection with his ser¬ 
vices as general manager and as the 
inventor of wireless equipment. The 
case has been appealed. 

Wireless Telegraphy 
{Continued from page 463.) 

critical moment in successfully conveying the 
all-important demand for help. That it is 
now considered indispensable for this pur¬ 
pose is shown by the fact that several gov¬ 
ernments, including that of the United States, 
have passed a law making a wireless tele¬ 
graph installation a compulsory part of the 
equipment of all passenger boats entering 
their ports. 

In view of the fact that the attention of 
the American public, and indeed, of the whole 
civilized world, has very recently been fixed 
in painful anxiety on the greatest disaster 
known in the annals of navigation, it would 
be impossible for me not to make at least 
passing reference—reluctantly as I do—to 
that grim and awful catastrophe whose details 
we first learned by wireless across hundreds 
of miles of ocean. 

I know you will understand me if I say 
tnat all those who have been working at the 
problem of wireless telegraphy — many of 
whom, like myself, are so often brought in 
close touch with the wonders and perils of 
the sea—entertain deep feelings of gratitude 
that telegraphy through space has again con¬ 
tributed in this instance (the sinking of the 
Titanic') to the saving of hundreds of preci¬ 
ous lives. 
Allow me also to take this opportunity of 

expressing my sincere recognition of the gen¬ 
erous sentiments that have been expressed to¬ 
wards it by the American press at this mo¬ 
ment of profound grief.—Abstract of paper 
read before the New York Electrical Society. 
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EDITORIAL. 

(E are in receipt of the following let-
I ter : 

Galveston, Tex., July 2nd, 
Editor Modern Electrics: 

I have an only son, t8 years of age. 

who for some time past has been rather 
interested in electricity, more particu¬ 
larly “Wireless." He now wants to 
take up the study of Wireless in earn¬ 
est intending to become a Wireless En¬ 
gineer. I would of course rather see 
him enter another field, as to my mind 
Wireless is as yet something very vague 
and uncertain. Naturally I have serious 
misgivings over the outlook and I 
would like to have your frank and 
honest opinion, as well as unprejudiced 
advice on the subject. 

Respectfully yours, 
B. De L. 

In answer to this letter—which we reprint 
with permission of the writer—we would say . 
The art of Wireless to-day is some twelve 
years old. Only during the past eight years 
has the art been exploited commercially. We 
may safely say that even to-day it is as yet 
partly in the experimentation stage. When 
the telephone was twelve years old nobody 
had even thought of trying to exploit it com¬ 
mercially. It was regarded as a scientific 
toy, interesting but useless. The first public 
telephone exchange appeared in lb—, years 
after it had been discovered. We need not 
speak to-day about the miraculous success oi 
the telephone; the facts are too well known 
Fortunes upon fortunes have been acquired 
and our national wealth directly through it 
has increased to a truly incalculable extent. 

Wireless Telegraphy, Wireless Telephony, 
and transmission of energy by Wireless, em¬ 
brace such a stupendous field that generations 
must pass before the field is exp oited even 
“ a small extent. Wireless will no more 
supplant the wire telegraph and the wire 
telephone, than the two latter displaced the 
railroads and street cars. Quite the con 
trary, as one grows, the other must grow i 
direct ratio to it. 

It is estimated that already at this early 
stage, Wireless as a separate industry gwes 
to-day employment to over 6,000 people 
this country. 
There are in the United States alone be¬ 

tween 75 and 80 separate companies exploit 
ing Wireless in one form or another, wher 
last vear there were not 40. Is this not a 
sure sign of the times? Immense fortunes 
will be amassed in the Wireless business dur¬ 
ing the next 20 years and nobody can 
foresee how many different branches will be 
directly dependent upon Wireless. 

It is our honest as well as sincere 6«“®’ 
that there is to-day no branch in the entire 
technic which offers greater chance to the 
wide-awake young man, than Wireless n g 
ueering. Nor do we know of a branch that 
is more honorable and interesting or in which 
greater laurels will be plucked in the next 
two decades. . 

Aside from all selfish motives we can 
truthfully say that we heartily endorse every 
young man who takes up Wireless Engineer¬ 
ing and we would pledge ourselves to all 
paints that they will not have any reg ets 
if they let their sons study Wireless as a 
profession. 
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The Metallizing and Electroplating of Flowers 
and Insects 
By Paul Horton. 

HE reader doubtlessly has no-
VZ ticed, in jewelry stores, metal¬ 
lized rose buds mounted on hat pins, 
and, very likely, has wondered how 
they were made. The average bud is 
made merely from sheet metal, and is 
the product of French skill and art. 
But in the following article directions 
will be given, which will enable any 
one to turn out work to please the 
most exacting. This method, which is 
simply an application of electroplating, 
is applicable to insects and all objects 
which are non-conducting, and are too 
delicate to stand the usual brushing on 
of powdered graphite. Before proceed¬ 
ing further with the directions, it is 
necessary to describe the apparatus 
used in the process. A plating tank is 
to be provided, and should be of glass, 
or a waterproof box. A generator, 
which will be described later, is neces¬ 
sary, to generate hydrogen sulphide 
gas, which is used in the process. The 
solutions required will be given as they 
are needed. 

All the articles should be coated with 
copper first, and then with silver or 
gold, taking care that the objects are 
free from grease. To render the sur¬ 
faces conductive, it is necessary to dip 
them in the following solution: Dis¬ 
solve % ounce of silver nitrate in 25 
ounces of grain alcohol, with the aid of 
gentle heat. After drying, they should 
be exposed to the fumes of hydrogen 
sulphide, under a hood. The H,S gen¬ 
erator may be a glass bottle with a one-
hole stopper fitted with a glass tube 
to carry the gas to the hood. 
The action is started by placing 

some iron sulphide, which may be 
made by heating iron filings with sul¬ 
phur, in the bottle and pouring in some 
strong muriatic acid. After the ex¬ 
posure, the object should be placed in 
the plating bath (suspended by the 
stem if a flower, and by a pin run 
through the body if an insect), made 
up of the following copper solution : 

Dissolve 4 ounces of copper sul¬ 
phate in 12 ounces of water, add am¬ 
monia until the green precipitate, 
which is first thrown down, js redis* 

solved, giving an intense blue solu¬ 
tion. Now add a saturated solution 
of potassium cyanide until the solution 
becomes colorless, and then add one¬ 
fourth as much again in excess. 

1 he flowers should be connected to 
the negative pole and a copper plate to 
the positive, the current must be start¬ 
ed up slowly and the anode should be 
a clear pink color, thus indicating the 
condition of the solution. After the 
copper is plated heavy enough, the 
gold or silver should be plated on next. 

If gold is too expensive, a solution 
of lead acetate and sodium hyposul¬ 
phite, in the proportion of 4 ounces 01 
the first to one of the latter, may be 
used to give the object the regular 
color. The color is a mere film, and 
should be protected by a coating of 
white shellac. The solution is heated 
nearly to boiling and the articles 
dipped in and watched until the re¬ 
quired color is reached. This solution 
will also color to blue steel and black, 
thus furnishing a color applicable to 
many insects. Articles of many colors 
must be plated over the copper with a 
sponge in order to furnish the neces¬ 
sary color. The sponge may be made 
of a piece of heavy copper wire fitted 
with a handle and having a piece of 
sponge bound on the other end, the 
sponge should be connected to the pos¬ 
itive wire. To use, dip into the re¬ 
quired solution and lightly rub the 
sponge over the spot to be colored. A 
greenish hue may be obtained with a 
mixture of the cyanides of silver and 
gold; red or pink, according to the per¬ 
centage of copper with silver cyanides. 
Or the color may be obtained with oil 
colors. 
A green color, excellent for leaves, is 

produced by the following solution : 
Ammonium carbonate, 3 ounces; am¬ 
monium chloride, 1 ounce; water, 1^2 
pints. To give the required depth of 
color apply as many times as may be 
needed. Apply a coat of white shellac 
to prevent fading. 
The silver solution is made as fol¬ 

lows : Dissolve 3% ounces of silver ni-
(Continued on page 554.) 
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Simple Experiments in Chemistry 
By Philip Edelman. 

5. Nitrogen Compounds. 
In part four the importance of cer¬ 

tain nitrogen compounds to the soil 
was discussed. It is now in order to 
consider a few nitrogen compounds 
and sub-compounds which are related 

to the latter. The 
first of these to 
receive attention 
is ammonia. 

Ammonia 
Ammonia is a 

compound 
of nitrogen and 
hydrogen. There 
are many 
sources of am¬ 
monia, the chief 
one being the 
gas liquor which 
is a by-product 
of gas works. 
For the present 
purposes 
the solution 

known as aqua ammonia (Ammonia gas 
dissolved in water), which is very cheap, 
will suffice as a source of ammonia. 
Ammonia is very soluble in water, a 

given volume of water absorbing 
nearly 700 times as great a volume of 
the gas, at ordinary temperatures. 
Aqua ammonia, then, is simply a con¬ 
venient solution of the gas in water. 
The desired ammonia gas is obtained 
by heating a little of the solution, and, 
since the gas is less soluble at a highei 
temperature than it is at normal tem¬ 
perature, it is readily freed from the 
solution. 

Experiment.—Heat a small quantity 
of the solution in a test tube.—Result-
White fumes will form if an open ves¬ 
sel of hydrochloride acid is near, or if 
another test tube containing hydro¬ 
chloric acid is brought near to the tube 
of heated ammonia. This experiment 
can be varied by heating the acid in a 
tube and then putting a cloth or blot¬ 
ter soaked in ammonia solution over it. 
The result of the combination of the 
ammonia, which is freed, and the chlor¬ 
ine, which is also freed, is the forma¬ 

tion of ammonium chloride. The 
writer has made the experiment in a 
closed compartment in a similar ma^‘ 
ner by exposing a test tube of the acid 
to ammonia, freed from solutions, and 
allowing the action to continue for a 
day. The ammonia then combined 
with the freed chlorine and formed a 
coating of ammonium chloride on the 
ridge of the tube containing the acid. 
Some of the specimens obtained were 
very well formed and took the shape 
of a circular chimney extending up 
from the open end of the tube contain¬ 
ing the acid. (See illustration, Fig. 1.) 

Experiment.—Heat a quantity of the 
solution until all of the ammonia has 
disappeared. The ammonia can be 

1. Thistle Tube. 
2. Two Hole Cork. 
3. Delivery Tube. 
4. Ammonia Water. 
5. Flask. 

6. Burner. 
7. Stand. 
8. Delivery Tube. 
9. Cock. 

10. Lime Water. 

told by the peculiar odor, or by using 
red litmus paper, the latter turning 
blue in the presence of ammonia. In 
this experiment it will probably be 
found that the ammonia does not all 
disappear until the solution, is evapor-
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ated. About one-third of the solution 
is ammonia (by weight). The gas it¬ 
self is colorless and is harmless when 
not taken into 
the human sys¬ 
tem too sud¬ 
denly or in too 
great a quan¬ 
tity. 
Exp eri-

m ent .—Ar-
range ap¬ 
paratus as il-
justrated 
in Fig. 2, and 
collect a few 
bottles or tubes 
of the gas 
by upward 
displace¬ 
ment. Bring a 
flame near one Fig. 3a. 

tube and try to ignite it. Result: It 
will not burn. Put a lighted stick into 
another tube (as in the oxygen experi¬ 
ment). Result: It goes out. Am¬ 
monia gas does not burn or support 
combustion under ordinary conditions. 

blue when it spurts into the tube. The 
fountain effect is due to the solubility 
of the ammonia, and the color change 
is due to the fact that ammonia is a 
strong alkali. 
Ammonia gas can be liquefied easily, 

and, in this form, is very useful as a re¬ 
frigerant. The cold is obtained from 
the liquefied gas by allowing it to 
evaporate into pipes. It absorbs heat 
from the pipes, and this fact is utilized 
in making artificial ice in cold storage 
plants and for similar purposes. The 
gas liquefies at a temperature of —34 
degrees C. without pressure. 
Ammonia is a strong alkali and can 

be used to neutralize acids, etc. It 
would undoubtedly be suited to use 
with positive and negative electrodes 
as a battery, but such a combination 
would not be practical, on account of 
the fact that the ammonia is not stable 
in solution. The gas, in the solution 
form, and in other absorbed forms, is 
widely used for cleaning and for a num 
ber of other important purposes. 
Perhaps the most useful ammonium 

Experiment.—Collect a bottle of oxy¬ 
gen gas. Connect the jet used in the 
hydrogen experiments to the ammonia 
generator. (See Fig. 3a.) Put the 
ammonia jet into the oxygen as illus¬ 
trated and ignite the ammonia at the 
end of the jet. The ammonia burns 
with a yellow flame and goes out after 
a brief time. This proves that am¬ 
monia can be made to burn. 

It may be necessary to use the appa-
shown in Fig. 3b to show this. 

Fhe ammonia is dried by passing it 
through lime water as shown. (See 
previous experiments for the prepara-
ttion of lime water.) Heat the oxygen 
and the ammonia apparatus simultane¬ 
ously and test for each gas. (Glowing 
splinter test for oxygen.) The am¬ 
monia jet can then be lighted and will 
burn with a yellow flame. 
Experiment.—Set up apparatus as 

indicated in Fig. 4. A tube of am-
moma is first collected and then closed 
with the cork containing the ¡et, as 
shown. Hold a finger over the jet and 
insert it in a vessel of water or a solu-
tjon of red litmus. Expose the jet to 
the liquid and the water or litmus will 
rise into the tube at once. When red 
litmus is used the solution becomes 

1. Ovtai Apparatur 
2. Delivery Tu be—Oxygen 
3. Delivery Tube to Ammonia Apparatus 
*• jet, 
S. Broken Bottle—Open. 

Fig. 3b. 

compound, from the electrical view¬ 
point, is ammonium chloride. It haj 
already been shown that this com 
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pound is the result of the combination 
of ammonia and chlorine. The salt, in 
a pure sublimed form, is known as sal-

Fig. 4-

ammoniac, and is used extensively in 
open circuit batteries. 

Experiment.—Put a little of the am¬ 
monium chloride in a little water. It 
dissolves at once and at the same time 
the temperature of the liquid is low¬ 
ered. Solutions of this compound, in 
water, are useful for water rheostats, 
electrolytic interrupters, and similar 
conductive purposes, and have the ad¬ 
vantage of not corroding or fuming. 
(See part 3.) 
Some of our readers may be pleased 

to know that nearly all of the soldering 
fluxes on the market are based upon 
the use of ammonium chloride. A 
paste suitable for electrical connec¬ 
tions and similar joints, is made by 
mixing together : 1 part of ammonium 
chloride, 1 part of alcohol, and 2 parts 
of petroleum jelly (vaseline). 

There are several other ammonium 
compounds, but since experiments 
with them would be repeating many 
former experiments, all excepting am¬ 
monium nitrate will be neglected. The 
lattter will shortly be used for prepar¬ 
ing nitrous oxide. 
Oxides of Nitrogen. 
When nitrogen and oxygen are mixed 

the result is air, as was shown in part 
4 We shall now see how nitrogen and 
oxygen form certain compounds called 
oxides when combined. 

Experiment.—Put a little ammonium 
nitrate into a test tube fitted with a 
delivery tube as illustrated in Fig. 5 
and collect the resulting gas, over 
water which has been previously 
warmed. Heat the apparatus gently. 
The ammonium nitrate soon decom¬ 
poses, upon melting, and nitrous oxide 
and water form. 

Experiment.—Collect a tube full of 
nitrous oxide and put a piece of burn¬ 
ing sulphur (roll sulphur) into it. If 
the sulphur has been well heated it 
should burn in the nitrous oxide. Other 
combustibles may be tried, as in the 
oxygen experiments. The nitrous 

• oxide is not as active as oxygen in this 
respect. 

Nitrous oxide is better known per¬ 
haps as laughing gas, and, when 
breathed by human beings, it causes a 
form of nervous excitement, and, when 
used in large quantities, it makes the 
subject insensible. This fact is util¬ 
ized in dentistry and other mild forms 
of surgical operations. 

Experiment.—Put a small strip of 
copper into a test tube and pour some 
nitric acid over it. Allow the action to 
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completely finish. Results.—The liquid 
bubbles violently and the temperature 
rises. 1 he liquid turns blue, because 
of the copper nitrate which is formed. 
The most important thing to notice is 
that reddish brown fumes are given 
off. The brown fumes are due to the 
nitrogen peroxide which is produced. 
This peroxide is not produced directly, 
but is the result of a second combina¬ 
tion, as will presently appear. Nitric 
oxide is formed at first, which is a col¬ 
orless gas, but, as soon as it comes into 
contact with the air, it is changed into 
the brown nitrogen peroxide. The 
three oxides are all compounds of the 
same elements, nitrogen and oxygen, 
but differ in the proportion of the ele¬ 
ments which they contain. Thus, nit¬ 
rous oxide consists of two parts of nit¬ 
rogen to one of oxygen, nitric oxide has 
one part of each, and nitrogen peroxide 
has one part of nitrogen to two of 
oxygen. 

Nitric Acid. 
Nitric acid is formed when electrical 

sparks are passed through moist air. 
It is manufactured by this method, in 
Norway, and is then converted into ni¬ 
trates or fertilizers. It is also pre¬ 
pared chemically. 

In handling nitric acid care should 
be taken not to spatter any on the 
clothes or the skin, because it is very 
corrosive. The concentrated solution 
fumes when exposed to the air. 
Experiment.—Heat a small quantity 

of the acid in a test tube. (About % 
inch is enough.) Fasten a piece of 
charcoal to the end of a wire and heat 
the charcoal. When the heated char¬ 
coal is thrust into the hot acid, it should 
burn brilliantly. This is due to the 
fact that the acid is a good oxidizing 
agent. (See Fig. 6.) 
A mixture of nitric and hydrochloric 

acids (half and half, 2 to I, or 3 to I, 
excess being hydrochloric) is called 
aqua regia, and is used to dissolve gold, 
platinum, and many other substances 
which do not dissolve in ordinary acids. 
It is not a stable mixture, and, since 
it is easily spoiled, it should only be 
made up as needed. 

Nitric acid is used in a wide variety 
of industries, from etching of copper 
plates to the manufacture of nitro¬ 
glycerine and gun cottton. It is em¬ 
ployed as a primary batterly electro¬ 

lyte, particularly with zinc-carbon 
couples. It is also used, to a small ex¬ 
tent, as the electrolyte for electrolytic 
detectors for wireless telegraphy. It 
is a very useful laboratory acid. 

Nitric acid acts upon a large number 
of metals, and forms metallic nitrates 
with them. This has already been il¬ 
lustrated in the preparation of nitrogen 
peroxide, when copper nitrate was also 
formed. 

Nitrates are very soluble, for the 
most part, and are very useful. 

Experiment.—Heat a small quantity 
of potassium nitrate in a test tube. 
Heat a piece of charcoal at the same 
time. Drop the charcoal into the melt-

The charcoal will jump 
about from the strong 
action. When the action 
is nearly completed, re¬ 
heat the test tube, and 
this time put a piece of 
sulphur into the tube. 
Intense heat and light 
result and the bottom of 
the test tube may drop 
out. This is a very 
pretty experiment. 

Experiment. — D i s -
solve some copper 
nitrate crystals in wa¬ 
ter. Put an iron nail, 
a knife blade, or other 
iron pieces into the so¬ 
lution and they become 
coated with copper. This 
experiment is, in effect, 
a single electrode bat¬ 

tery. If a copper electrode is also pro¬ 
vided and a current is sent through the 
solution between the copper and another 
metallic electrode, we have a simple 
electroplating outfit. (Copper sulphate 
is perhaps a more convenient salt for 
this purpose.) 

Experiment.—To make slow burning 
gunpowder. Mix charcoal, sulphur, 
and potassium nitrate together in the 
following proportions : 
Potassium nitrate. 75% 
Charcoal. 15% 
Sulphur. 10% 
The mixture should be well inter¬ 

mixed. It can then be ignited or ex¬ 
ploded in suitable vessels, care being 
taken to avoid injuries. 

Copyright. 1912, by Philip Hdeltnan. 

1. Wire. 
2. Heated Charcoal 
3. Heated Acid. 

Fig. 6. 
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Simple Experiments in Alternating Currents 
(Continued.) 
By P. Mertz. 

14. In the last installment of this arti¬ 
cle, you will remember, it was said that 
the principle of the D’Arsonval meter 
could not be used for measuring alternat¬ 
ing currents. This is true, but you will 
now see how the same principle, modi¬ 
fied, is successfully used on a number 

of A. C. meters, among them the 
Weston. , . ... 
The construction of this meter will be 

very simple, if you have already made 
one of the inclined-coil type (§ 13) > f°r 
the only parts necessary to be changed 
are the scale, K, and axis, F, on which 
the vane, E, and needle, J, are mounted 
(Fig. 22)*. You will have to replace 
the latter with the arrangement shown 
in Fig 23. This consists of a shaft, F, 
and needle, J, the exact duplicate of those 
shown in Fig. 22. Upon the shaft, r, 
is mounted the coil, E, the form for 
which is turned from a piece of wood. 
This coil should be mounted so that its 
axis is at an angle of 45 degrees to the 
center line of the shaft, and arranged 
so that it is parallel to the field coil when 
the needle, J, is at the extreme right of 
the scale. This coil, E, should be wound 
with exactly the same number of turns 
as coil, M (Fig. 22), with wire one size 
thicker. This will give the greatest ac¬ 
curacy, provided the dimensions have 
been kept the same as those in the illus¬ 
trations. The connections from this coil 
are made through two wires, A and B, 
flexible enough to let F move freely. 
The connections with the rest of the ap¬ 
paratus must be such that E is in parallel 
with M, and in series with O, and are 
shown in Fig. 24. You will notice that 
the circuit for measuring volts includes 

• See pp. 363 and 364, July issue, 

coil M; it would be preferable not to 
have it so, but this would necessitate the 
use of either a switch or two coils like 
E. Besides the increased accuracy would 
hardly be noticeable. The principle of 
operation is, as was stated before, very 
similar to that of the D’Arsonval meter. 
The only difference is that the field of 
the coils, M and O, alternates, together 
with that of the coil, E, so that the rela¬ 
tive polarity of the two is always the 
same. The needle is, therefore, always 
pulled in the same direction and does not 
sway. From the above it will be seen 
that this meter is just as good for meas¬ 
uring direct as well as alternating cur¬ 
rent. 
The construction of the actual Weston 

meter is somewhat different from the one 
described above, in that the shaft, F is 
perpendicular to the axes of both coils. 
The type given here was used because it 
did not necessitate the construction of a 
new field coil, A, standard, D, etc., while 
it illustrated the principle just as well 
as the other. 
You can also put this meter to practice, 

the same as the inclined-coil meter. If 
the capacity is not high enough, you can 
increase it, as was mentioned at the end 
of § 13. This meter will not measure 
high-frequency currents, as the great 
amount of wire used would choke the 

riG 24 

current back. 
15. Another type of voltmeter used 

on A. C., works on about the same prin¬ 
ciple as the electroscope. You will re¬ 
member that if an electroscope is con¬ 
nected to an electrified or charged body, 
the two leaves will separate, being elec¬ 
trified with like charges of electricity. 
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1 he same will result if you connect it to 
a high-tension current, direct or alter¬ 
nating, if the potential is high enough to 
charge the electroscope appreciably. If 
now a scale is placed back of the leaves 
so that the amount of separation can be 
measured, as shown in Fig. 25, you will 

have an electrometer or very crude form 
of electrostatic voltmeter. This, how¬ 
ever, will hardly be accurate, even when 
the potential exceeds several thousand 
volts. 
A far more accurate form is shown 

in Fig. 26. The base of this meter is 
the same as used for the meter described 
in the previous section (Fig. 22), the 
scale, K, and posts, L, also being kept. 
On the base is mounted a baking-powder 
can, A, cut into quadrants, as shown. The 
lower end of the box is shown in Fig. 
27. The upper end should be cut below 
the beading, while the cover should be 
cut as shown and a dent made in it with 
a center-punch, at the center (as one 
pivot for the moving element, the other 
pivot is also a dent, made in the center 
of the lower end of the box). It can 
then be soldered over one of the quad¬ 
rants that is. in electrical connection with 
the lower pivot not any other. 
The moving element consists of a 

smaller box, B, with cover, trimmed to 
the shape and dimensions shown. 
Through the center of this passes a steel 
needle, C, serving as a shaft. On the 
upper part should also be soldered an in¬ 
dicating needle, D, moving over the scale, 
K. This indicating needle, D, should be 
as light as possible, as if it is too heavy 

it will hinder the rotation of the box, 
B, which will decrease the range of the 
instrument. A spring, E, which is sol¬ 
dered, at one end of the shaft, at the 
other to the upper or lower bearing, 
should tend to turn the needle, D, to 
the left. It should be very weak, indeed, 
a spiral spring from the escapement of 
an old watch will be just right for this. 
The opposite pairs of quadrants, one 

pair, of course, being electrically con¬ 
nected to the box, B, are connected to¬ 
gether. Each pair is then connected to a 
binding-post. The instrument is shunted 
across the wires, the difference of poten¬ 
tial of which is to be measured, as 
shown in the illustration, the same as 
with any voltmeter. 
The principle of operation of this 

meter is slightly different from that of 
the electrometer, spoken of before. The 
box, B, is not only repelled by the pair 
of quadrants connected to it, but also 
attracted by those connected to the oppo¬ 
site pole of the circuit, because the two 
are electrified with opposite charges at 
each alternation. From this you will see 
that this meter can be used on direct as 
well as alternating current, either high 
or low frequency. 
You must understand that this volt¬ 

meter cannot be used with your battery 
current, inasmuch as the potential is not 
high enough to turn the indicating needle. 

I he lowest voltage will vary from 75 to 
150 volts, according to the care you have 
used in building the instrument, the 
strength of the spring, E, and the weight 
of the moving element, B. 
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or dining-room light, 

LOWER END OF BOX. 

study lamp, it 
dressing table, 

"empire" 
Port-A-L/te 

Patented 

On the other hand, it cannot be used 
on extremely high voltages unless the 
design is somewhat altered, so that the 
air-space between the quadrants of the 
box, A, is large enough to prevent the 
current from sparking across. 

The construction is such that any 
desired adjustment may be obtained in 
a moment, and the light directed where 
needed. It is claimed by the manu¬ 
facturers that the Portalite has a great¬ 
er range of adjustment than any other 
portable lighting fixture on the mar¬ 
ket, while possessing the advantage of 
being quickly and easily taken apart 
and packed in a small space for carry¬ 
ing. 

In addition to making a convenient 
and practical desk, piano, reading, or 

' can be made into a 

The most important advantage of the 
electrostatic voltmeter over all other 
forms is that it takes almost no current 
at all to operate it, just enough to chatge 
the quadrants and box, B, these acting 
as a low-capacity condenser. 
You can put this meter to practical use 

by making it measure the comparative 
voltage output your wireless coil or 
transformer is delivering under different 
conditions. 

(To be continued.) 

THE PORTALITE. 
This is the name given to a recently 

patented lighting fixture that has some 

unique and useful features. 

or hung up on the wall or bed, if de¬ 
sired. 
The manufacturers pride themselves 

on the fine workmanship and materials 
used. The lamps are finished in old 
brass, polished nickel, polished silver 
and old bronze, with shades and cord 
to match. Each lamp is neatly packed 
in a heavy cardboard box, and is ready 
for use when you receive it. 

IN KY. 
There was a young man of Ky., 
With ladies was almost too ly 3
Wherever he’d go 
They would bother him so, 

By calling him “darling” and “dy.” 
June Woman’s Home Companion. 
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A GOOD WIRELESS KEY. 
The wireless key described below 

can be made for less than one dollar, 
and will give as good results as keys 
costing four or five times as much, and 
besides, it adds to the appearance of a 
station. 
The materials needed to make this 

key are as follows: One marble base 
7x4x1 inch, one piece % inch square 
brass rod 7 inches long, two pieces % 
inch round brass rod, each y4 inch 
long, two pieces y inch square brass 
rod, each y inch long, one piece thin 
brass sheeting % inch wide, about 2 
inches long, one key knob, two binding-
posts, one spring, two dimes, and the 
necessary bolts and wire. 

I he marble base can be obtained 
from a marble works for about 25c. 
After you get the marble base, drill 
seven holes in according to the dimen¬ 
sions shown in Fig. 1, where a, b, c, d, 
e, f, and g represent the holes. All 
holes in the marble are to be made 
with a 3-16 inch drill. The % inch 
square brass rod is to be bent as shown 
in Fig. 2. Drill a hole through the rod 
from one side iy inches from one end 
as in Fig. 2. All holes in the brass are 
to be drilled small enough so that they 
can be tapped with a No. 8-32 tap. 
tap. Drill and tap holes with 8-32 tap, 
as shown in Fig. 3, which shows thé 
top view of Fig. 2. 

The two pieces of y4 inch round 
brass rod are each to be drilled and 
tapped in one end for about % inch, 
the remaining end of each piece has a 

small hole drilled in to make a bearing, 
big. 6 shows these pieces. 

1 he two pieces of inch square 
brass rod are to be drilled and tapped 
for about % inch in one end of each 
piece. About % inch down from the 
other end on one side a hole is to be 
tapped and drilled, as shown in Fig. 5. 
The thin brass sheeting, % x 2 

inches, is to be bent as shown in Fig. 
4. The spring is shown in Fig. 7. 

ME. FIG .1 

The two dimes are to be drilled and 
tapped with an 8-32 tap in the center. 

Get a piece of 8-32 threaded brass 
rod about X inch long. Screw this into 
one end of the % inch round brass rod, 
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in the hole was drilled and 
which can be ob-

then screw it through the hole, which 
is i % inches from the end of the levei, 
then screw on the other piece ol A 
inch round brass rod. In the end 
nearer the bend screw the key .knob 
in the hole which was drilled and 
tapped for it. In the other end screw 

sheeting and the base, at hole d (Fig-
1) At holes a and b put the binding 
posts. Then connect the lower dime 
and one of the binding posts with a 
wire ; also the other binding posts and 
the brass sheeting. Then put the 
spring, Fig. 7, under the lever, and the 
key is complete. See that the dimes 
come together squarely Fig. 8 shows 
the top view of the key. This key 
gave excellent results on a y2 kw. 
closed core transformer and can be 
used on a larger transformer. 

Contributed by ,rxTXT
CLARENCE LYNN. 

(Fig. 1) secure the other dime to the 
base in the same manner as the -)8 inch 
square brass was fixed. At g x a 
bolt for the screw at the end of the 
lever to hit on when the lever is 
worked. In the two holes in the sides 
of the Yi inch square brass rod screw 
bolts with lock-nuts. Then put the 
lever in place and screw up the lock¬ 
nuts after the bolts have been adjusted 
so that the lever works easily. Next 
put a bolt through the thin brass 

clear to give an idea of the instrument. 
The blades and contacts are made of 

C-16 inch brass strip, about I-16 inch 
thick, bent as shown in Figs- 1.to 4 , 
four are made of No. I, 3^ 
long, and four are made 2 inches long, 
four of No. 4 are made so as to be /s 
inch high, four are made Y inch high, 
four are made % inch, four i/8 meh 
and four i/8 inch forming steps foi 
the large switch. They have No. 42 
holes drilled in them and are fastened 
to the base by Y inch No. 2-56 iron 
machine screws, fastened with two 
nuts on the bottom. Holes are bored 
in the base, which is made of hard fibre, 
with a No. 42 drill at places marked 
“o ” in Fig. 12. The blades are fast¬ 
ened to the hinges by % inch iron ma¬ 
chine screws and nut. On the unde 
side of the base, as shown 20 No. 2-50 
machine screws, y2 meh long, 

to the lever. . , - , 
Secure the two pieces of y8 men 

SqUakrd̂ Inlt 'Fig"'! S VcS 
8-32 ebolts through the holes drilled 
there up into the brass. At hole f 

SECOND PRIZE-ONE DOLLAR. 
GROUPING SWITCH. 

The sketch and photo herewith show 
a grouping switch for connecting ten 
cells, in either series, or parallel, by a 
throw of the switch handle. The follow¬ 
ing description, and photo, is sufficiently 

tapped an 8-32 screw - - , 
tamed from the carbon of an old dry 
cell. At the place where the spr g 
goes place a similar screw. Next ft 
one dime to the lever ’ 
2 Then rivet the thin brass sheeting 

FIG.2 

-X-r-X—z£— 

FIG. 3 
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screwed into holes tapped in the base ; 
these screws have two nuts screwed on 
them before they are put in place, 
forming a kind of binding post, to 

M.E. 

which the wires are connected. If the 
switch is to be mounted on a switch¬ 
board this is all there is to be done; if, 
however, it is to be placed on the table, 
four fibre blocks inch long by y2 inch 

square, one at each corner, must be 
screwed on, to raise the base from the 
table ; two binding posts are fastened 
at “X,” from which the current is 
taken. When the 4-pole switch is 
open and the n-pole switch closed, all 
cells are in series. When the latter is 

opened and the 4-pole switch closed 
one step, 2 cells are connected in par¬ 
allel ; second step gives 4 in parallel, 

and so on to 10 in parallel. The blades 
are fastened to the handle by % inch 
No. 2-56 machine screws, holes being 
tapped into the handle. Connections 
should be made, under the base, be¬ 
tween contacts as shown, crossings 
being separated by a piece of paper 
soaked in shellac, and the whole cov¬ 
ered with several coats of shellac to 
hold wires in place. Wires should be 
No. 20 to 24. 

Contributed by 
ERVIN J. TROJAN. 

ELECTROPLATING GLASS FOR 
CONDENSERS, LEYDEN 

JARS, ETC. 
Leyden jars, or glass plate con¬ 

densers, coated with tinfoil, are unsat¬ 
isfactory, for the reason that it is diffi¬ 
cult to make perfect contact between 
the tinfoil and the glass over the entire 
coated surface. Even if in good con¬ 
tact at first, the foil often blisters, caus¬ 
ing weak spots, at which the glass is 
liable to puncture. Applying a metal 
plating directly on the surface of the 
glass gets rid of these difficulties, and 
makes a much better condenser. Any 
of the following methods may be em¬ 
ployed : 

Prepare a mixture of sulphur and oil 
of spike (Lavendula spika), having it 
of the consistency of molasses; also a 
saturated solution of chloride of gold 
in sulphuric ether. Mix the two and 
evaporate at a gentle heat to the con¬ 
sistency of paint. After thoroughly 
cleaning the glass paint a thin coating 
of this mixture on the surface to be 
plated and bake in an oven or furnace 
to drive off the sulphur and other vola¬ 
tile ingredients. The result is a very 
thin metallic film which adheres very 
closely to the surface of the glass, 
which film may be reinforced by elec¬ 
troplating with copper in the ordinary-
manner. This makes a very good coat¬ 
ing, suitable for sending condensers 
and the like. 
A somewhat simpler method is to 

roughen the surface of the glass by 
means of hydro-fluoric acid, sand blast, 
or grinding, and to paint the surface 
with a saturated solution of silver ni¬ 
trate. After this dries, the treated sur¬ 
face should be electroplated. 
The third method differs from the 

second only in painting the roughened 
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surface with a very thin film of pre¬ 
pared Acheson graphite, instead of the 
silver nitrate solution. 

Contributed by 
SAMUEL WEIN. 

A ROTARY ADJUSTABLE TUN¬ 
ING COIL. 

This coil is of the rotary type, which 
the reader will recognize as an im¬ 
provement used more and more each 
year. The contact arm rotates in a 
spiral and the coil should have about 
40 contacts arranged in the form of a 
spiral. 
The diagrams given, illustrate an 

instrument which replaces a one-slide 
tuner—to make it equivalent to a 
double slide tuner, add another arm 
and set of contacts, connecting each 
tap from the coil, which is inside the 
case, to two contacts, one in each set. 
The construction of the slider can be 

plainly seen from the diagrams, but a 
little description of the materials will 
be in line. The arm proper is made of 
sheet brass as shown in Fig. 3. Procure 
a piece of brass rack and a piece of brass 

FI&. I 

pinion wire to fit, each about 2% inches 
long, from any supply house. 
The rack is soldered on to one side 

of the arm, as shown in Fig. 4. The 
width of the slot should, measuring 
from the bottom of the ridges, be equal 
to the outside diameter of the pinion, 
and is about % inch. A %-inch hole 
should be bored in the centre of the 
top board to hold the pinion. Before 
placing the pinion, file off the teeth 

smooth for a distance of about % inch 
all around one end. Now place a 
washer on this smooth shank and coil 
a brass sping around the shank, thus 
holding the washer firmly against the 
butt of the filed place and solder the 
upper end fast, as shown in Fig. 5. 
Slip the arm up the pinion against the 
washer and hold in place by coiling 
and soldering wire around the pinion. 
The wire coil should be thick enough 
to hold the arm in the right position to 
make good contact. Now slip the pin¬ 
ion through the board and secure by 
another coil of wire. This is all shown 
in Fig. 5. 
To place the contacts, hold a lead 

pencil in the middle of one side of the 
contact shoe, and, after setting the arm 
out as far as it will go, rotate the arm, 
thus drawing a spiral line. The con¬ 
tacts may be made of brass-headed 
tacks, and should be driven on the 
line as above drawn. 
To set the arm at the starting point 

it is not necessary to rotate it ; just lift 
it up and slide it out to the starting 
tack and let it fall back in place again. 
The spring is to hold it in place. The 
tuning coil may be of any type. The 
turns are connected to the contacts, 
as shown in the sectional view. The 
dimensions of the box and the num-
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ber of turns between taps are regu¬ 
lated by the size of the coil. 
Contributed by 

PAUL H. HORTON. 

BREAK-IN KEY. 
Having been a reader of your ex¬ 

perimental department for some three 
years, and, as yet, having failed to see 
a break-in system that would not put 
the detector out, I would like to con¬ 
tribute an article on one. 
This key is very much in use among 

the amateurs out here, and causes no 
interference, as one can always hear 
when he lifts his key, not to mention 
the advantage of not having to throw 
a lot of switches. As seen in the 
sketch, the cross piece marked h is a 
piece of % inch fibre, and can be made 
any suitable length, as keys differ in 
size. The pieces a, a, and b, b, are made 
from hard rolled phosphor bronze, as 
are c1 and c*. These springs, a, a, and 
b, b, are so placed that a, a, make con¬ 
nection with b, b, when the key is up, 
and cut the detector out of circuit 
when it is down, while c1 and c2 are 
short circuiting the tuner and thereby 
grounding the helix. 
There is no danger of burning out 

the detector or phones as long as cl

and c2 are kept in working order; but 
it is well to be sure that they make 
good connection when the key is down. 
This key may be made a great deal 

handier by placing this break attach¬ 
ment on a telegraph sounder and plac¬ 

ing an extra insulated contact on the 
back of the key, to work the sounder. 
The fibre strip marked H is placed on 
the aluminum bar, under the adjust¬ 
ment screw. 

In the diagram, H is the helix, or the 
secondary of the oscillation trans¬ 
former; G, a small spark gap in the 
ground lead. The receiving hook-up is 
for a silicon detector or any mineral de¬ 
tector requiring no battery, in connec¬ 
tion with a loose coupler. The key 
may, however, be used with a D. S. 
tuner and any other detector. 

Contributed by 
W. DONELSON, Jr. 

AN INSULATED TURNBUCKLE. 
Here is an easy way of combining the 

insulators and the turnbuckle on the guys 

of a wireless pole into one piece, thus 
strengthening the guys by not breaking 
them up into several parts to insert in¬ 
sulators and a turnbuckle. 

It consists of three parts two (large) 
standard porcelain insulators—$0.02 and 
one machine bolt % x 7 inches, $0.01. 
Total, $0.03 apiece. The slack of the 
guy is taken up by turning the nut, A, 
with a pair of pliers. The drawing ex¬ 
plains the rest fully. Because of their 
cheapness all of the guy wires of the 
mast may be equipped with them. 

Contributed by 
JOHN B. BRADY. 

PILOT LAMP ATTACHMENT. 
Take fifteen feet of No. 26 enamel or 

silk covered wire—copper preferably— 
and make a coil just large enough to 
fit inside the top of the helix for which 
it is being made. Tape the coil well 
and leave leads about six inches long. 
Drill two 1-16 inch holes about two 
inches apart in the top of the helix. 
Put the coil under the top board of the 
helix, running one wire through each 
hole and fasten coil with two or three 
small staples. Procure a miniature 
base socket and fasten on top of the 
helix and the attachment is done ex¬ 
cept for the lamp. For coils of one-
half to one inch a four and one-half 
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volt lamp is good; for larger coils the 
proper size of lamp is best determined 
by experiment. 

Contributed by 
CHAS. STRUBE, JR. 

COMBINATION GALENA DE¬ 
TECTOR. 

This detector is used in case a quick 
change is necessary. If one of the points 
of this detector happens to be knocked 
out of adjustment by static or other 
means the other detector can be easily 
thrown in the circuit by making use of 
the two point switch. The arm of this 
switch is connected to one side of the cir¬ 
cuit while the points are connected to Bi 
and B2. The base of this detector, or 
Ai, A2, A3, are all connected together 
and led to the other side of the circuit. 
You will find that this detector can be 

adjusted to the highest degree of sensi¬ 
tiveness, and is easy to construct, its di¬ 
mensions being made according to your 
liking; but I would suggest, for the up¬ 
rights, % inch square brass rod, each 1 
inch high. The distance between Ai and 
A2 1% inches, and 1 inch between Ai 
and Bl. The springs between X and Ai 
will hdld the mineral in tight adjustment, 
while the check nut in A2 holds the other 
rod from slipping. 

Contributed by 
JESSE SAUTER. 

A SELF - GROUNDING AERIAL 
SWITCH. 

This switch will ground the aerial 
for you whether you forget it or not. 
The switch used is an ordinary porce¬ 
lain base, S. P. S. T. switch fastened 
underneath the table, as shown in the 
illustration. The spring, S, is fastened 

to the handle of the switch, and to a 
nail driven in the side of the table, at 
N. The hook is made of brass, and is 
bent outward at B, so that it will strike 
against the switch handle. A notch is 
made in the switch handle where it 
strikes. The hook is pivoted, at H, 
and a nail is driven in, at D, to keep 

TO ARIAL LEAD ri 

the hook from coming down too far. 
In this way the aerial is always ground¬ 
ed when the receiver is on the hook, 
so there is no danger of the instru¬ 
ments being destroyed by lightning. 

Contributed by 
GILBERT WALKER. 

STATIC MACHINE PLATES. 
Many experimenters, like myself, 

who wish to build a small static ma¬ 
chine, undoubtedly find it difficult to 
procure the plates for it. Old 14-inch 
talking machine records, with music 
on one side only, are excellent, and 
will be found to run very true. 

Contributed by 
A. S. VAN DEUSEN, JR. 

STATIC ELIMINATOR. 
The following is a new “Hook Up” I 

discovered while experimenting. The in¬ 
struments used are a double and single 
slide tuner, also silicon detector, fixed 

condenser and ’phones. With this “Hook 
Up” I am able to tune out all interfer¬ 
ence and static as well as a loose coupler. 

Contributed by 
EARL L. NORCROSS. 
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Note: If anyone tries this hook up 
we would like to know of the results.— 
Ed. 

A GALENA DETECTOR. 
The following sketches show the 

parts of an efficient galena detector. 
Any surface of the galena may be 

fîG. I M.E. 

used at will and any tension of the 
contact may be had, by adjusting the 
mineral holder and raising and lower¬ 
ing the contact holder. 
The mineral holder should meet 

favor with those who have tried to 
use an irregular piece of galena in a 
cup. Any shaped piece may be clamped 

in the holder, and a stable adjustment 
will result. 

Contributed by 
LINAS WORDEN, JR. 

TO SOLDER TINFOIL. 
Here is a good way to solder tinfoil. 

Take a smooth, flat piece of any kind 

oí metal, lay your tinfoil on top of this, 
apply flux, then place the wire to be 
soldered on the tinfoil, applying a drop 
of solder with a moderately hot iron. 
I have successfully soldered No. 14 
copper wire to the thinnest grade of 
tinfoil, such as is used in telephone 
condensers. I think the explanation is 
due to the fact that the metal under the 
foil conducts away the heat so rapidly 
from the foil that it does not get a 
chance to melt. 
As a good many experimenters no 

doubt have had considerable trouble in 
this matter, they would probably ap¬ 
preciate this method. 

Contributed bv 
F. W. KEELER. 

A GOOD BICYCLE LIGHT. 
Material : 
Two three and one-half volt Mazda 

tungsten lamps with opal backs. 
Two miniature sockets, not recep¬ 

tacles. 
One small battery switch. 
About three feet of green silk cov¬ 

ered lamp cord. 
One four and one-half volt three¬ 

cell “Special Tungsten Battery,” made 
by Ever Ready Co., costing 30c. 
Two feet of insulating tape. 
Suspend the battery, wrapped in 

black cloth, beneath top cross-bar, 
just back of handle bars. Place switch 
on top of bar, and wire up and put 

lamps and sockets in a bicycle 
lamp. 

If you have an oil lamp, take 
off the burner and oil reservoir 
and solder a piece of metal over 
the bottom of lamp. Have re¬ 
flector nickel-plated and highly 
polished, and you will have a 
lamp equal to any, except gas, 
which is a trouble maker, as I 
have found. 

I use this arrangement one 
and one-half hours steady, for 

three nights a week, and have had the 
battery six weeks, and it is good yet. 
This is the best arrangement I have 

used and I have tried many. The bat¬ 
tery must be a “Special Tungsten Bat¬ 
tery” for good results. 

Contributed by 
FRANK X. KEILING, JR. 
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AUTOMATIC TRANSMITTER. 
Many amateurs, after having put up 

a wireless station, cannot communicate 
because they do not know the code 
well enough to receive from the expe¬ 
rienced amateurs. 

Get a set of old clock works, an eight 

M.E 

day is best, remove the escapement and 
escapement wheel. Then make a gov¬ 
ernor as shown in the drawing. B 
shows the brass balls, of which there 
are three, each three-eighths inch in 
diameter. A shows the three narrow 
strips of phosphor bronze, about No. 
30, and as long as the spindle of the 
clock will allow. C is a disk with a 
hub on one side, and may be turned up 
on a lathe, or a solid clock wheel 
could be used ; it should slide freely on 
the spindle. 
The phosphor bronze strips should 

be soldered to the hub of C, and the 
other end should be soldered to another 
hub fastened to the shaft. This may 
be easily done if the strips are first 
bound in place with a fine wire. 
The balls are then soldered to the 

middle of the strips by heating them 
and putting a small drop of solder on 
one side and then sticking it on the 
spring and holding it till the solder 
cools. 
A spring, d, must then be mounted, 

as shown, with an adjusting screw to 
regulate the speed. 
Then mount a metal roller, F, as 

shown, for the paper tape. 
For the record, first make two 

punches, one with a square end and 
one with a rectangular end, the si;e 
you want the dots and dashes. Then 
mark a guide line on the tape, and by 
laying the tape on a piece of sheet lead, 
the dots and dashes for any message 
may easily be punched. 
The two ends of the paper are then 

glued together and the paper is passed 
over the metal roll on the clock work, 
and over an idle roll. Small springs 
drop in the spaces cut by the punches, 
thus making contact with the metal 
roll. A buzzer may be connected in, 
or it may be connected in place of the 
push button of the buzzer test, and 
the signals will be heard in your head 
phones. 

Contributed by 
EDWARD H. THINEMAN. 

A GOOD KEY. 
The materials required for this key 

are as follows A, is a soft pine base¬ 
board, 2% inches wide by 5 inches long 
by % inch thick, only one required. B, is 
a piece of spring brass, % inch wide by 
4% inch long by 1/64 inch or 1/32 inch 
thick, one required. C, insulation of rub¬ 
ber or tape. D, front adjusting posts, 
two required. E, back post which holds 
the spring brass, one required. It has 
a slit 3/64 inch wide by 11/16 inch 
deep to hold the spring brass. F, ma¬ 
chine screws which hold upper posts to 
base, five required. G, two battery bind-

M.E. 

ing posts. H, is a small piece oí silver, 
for a contact, which is riveted in the 
spring brass. When these materials have 
been obtained they may easily be put to¬ 
gether as per drawing. This makes 
quite a handsome key when the base is 
stained. It gives good results with in-
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struments up to % kw. I think this key 
will be a help to any experimenting 
amateur. 

Contributed by 
ARTHUR C. ARNOLD. 

A SIMPLE SLIDER. 
First cut a piece of hard rubber or 

wood as shown in Fig. 1. Give it two 

good coats of shellac or enamel paint. 
Next cut a piece of copper or brass as 
shown in Fig. 2. Nail or screw the 

FIG.? 

piece of copper to the side of the block 
which has the groove in it, and bend 

the projecting part down. Fig. 3 shows 
the slider assembled. 

Contributed by 
VICTOR REYNAL. 

COIL WINDING. 
In none of the articles in your valu¬ 

able magazine on the winding of sec¬ 
ondaries of induction coils and trans¬ 
formers have I seen described the 
method I have used in the construction 
of several coils. 

According to my notion, this method 
is easier than the one where the wire 
is drawn through melted wax and 
formed into thin pies, holding their 
shape (sometimes), through the hard¬ 
ening of the wax, and the results, as 
far as I can see, are just as good, if 
not better, for the wire is wound in 
perfectly even layers, which fact, I be¬ 
lieve, fully compensates for the space 
occupied by the paper used in making 
up the sections. 
One coil which I constructed, used 

an insulating tube 2% inches outside 
diameter and 8 pounds No. 30 single 
silk covered wire were used to wind 
the secondary. This was formed into 
eight sections, each 1 % inches in 
thickness, and the coil, when com¬ 
pleted, gave a 3 inch spark on 9 volts, 
using a slow-speed interrupter. 
The usual form for winding the sec¬ 

tions was used, except that the dis¬ 
tance between the heads of the spool 
was 1% inches instead of the usual 
% or % inch. A light cardboard cyl¬ 
inder large enough to slip over the 
separating tube was placed on the 
form, the central portion of which, by 
the way, was of the same diameter as 
the separating tube. The spool being 
assembled with the cardboard tube in 
position, a layer of the No. 30 wire was 
wound on, leaving a narrow margin at 
either edge without winding. Over 
this layer of wire was put a strip of 
paper ï % inches in width, and upon 
that a second layer of wire, proceed¬ 
ing in like manner until about 55 layers 
had been wound, each separated from 
its neighbor by a layer of paper. After 
the completion of the winding, the 
section was carefully removed from the 
spool and immersed for about half an 
hour, or until the bubbles stopped ris¬ 
ing, in a hot paraffine and beeswax 
mixture. After the section cooled, 
more of the compound was poured on 
the ends, filling the small spaces be¬ 
tween the layers of paper, thus provid¬ 
ing part of the insulation between sec¬ 
tions, the rest being made up of rings 
of bond paper boiled in the same com¬ 
pound, using eight rings between each 
two sections. 
The paper used for the strips was 

bond paper about .004 inch in thick¬ 
ness, I believe it is known to the 
printer as 16-lb. bond, and was cut into 
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strips by 22 inches at the printing 
office where purchased. The rings 
were slightly heavier, being 20-lb. 
bond. Empire paper, No. 104, could 
be used, but it is more expensive and 
would have to be cut by the builder. 

All the other sections were wound 
and treated like the first and the coil 
was assembled, the outer end of the 
first section being connected to the 
inner end of the second, and so on, the 
inner ends being brought up between 
the rings as shown in sketch. 
A good test of the insulation of this 

coil was made accidentally. While 
operating it on a 12-volt battery, one 
of the leads to spark gap became dis¬ 
connected and the coil operated for 
nearly a minute without any spark in 
the gap. A humming sound was heard 
in the coil and I thought it was spoiled, 
but upon again connecting the gap it 
gave as long a spark as ever. This oc¬ 
curred several times. I have recently 
rewound the wire from this coil into a 
larger one; that is, one with a heavier 
core, and there was no sign anywhere 
of a breakdown, either between layers 
or in the places where the sections were 
connected together, where the chances 
for such a thing were best. 
A friend of mine snarled up a quan¬ 

tity of wire in a vain attempt to make 
the other kind of sections, as for some 
reason the “pies” would not hold to¬ 
gether after being wound, so I tried 
this other method which I first saw 
used in an automobile ignition coil, 
though in that the sections were wider 
than the ones I used. 

I have an idea that perhaps a hint 
of this method through your magazine 
would be appreciated by some who 
have either been discouraged by trying 
the other method or who have hesi¬ 
tated to tackle it. The most inexperi¬ 
enced cannot fail to get a good coil and 
good insulation by this manner of con¬ 
struction. 

Contributed bv 
HERBERT A. HILLER. 

SMALL SWITCHBOARD. 
The accompanying drawing shows 

a small battery charging switchboard, 
which is easily constructed. 

Explanation : 
CL, Lamps used to regulate current 

when charging; TL, Test lamps for 
testing cells on closed circuit; V, Volt¬ 
meter; TS, Test switch; MS, Meter 
switch; CS, Charging current switch; 
CC, Charging current; SB, Storage 
battery. 
Operation : 
To charge, open MS and TS, close 

CS. To take readings, open CS, close 
TS and MS. 
When not in use, open all switches. 
Test lamps should be of same volt¬ 

age as storage battery. 
Charging lamps should be of same 

voltage as charging current. 
I use this in my own laboratory. 

ME. 

Contributed by 
FRANK X. KEILING, JR. 

HOW TO MAKE MILLED HEAD 
THUMBSCREWS. 

First cut and thread a piece of rod 
the length you want the screw to be. 
Then take a battery thumb nut and 
cut it as per Fig. 1, then screw it on 
the end of the rod and put some sol¬ 
dering acid on the end of the rod and 
screw the rod in and out of the head, 
so the acid will run into the threads. 
Then put a drop of solder on as per 
Fig. 3 and hold in the flame of an 
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alcohol lamp, or a blow torch. The 
solder will melt and run in the threads 
and sweat the two together. File off 
any solder that remains on the out¬ 
side of the head and you will have as 

Ml 
SOLDERED 

æ I 

HG. I 
FIG. 2 ME 

good a thumbscrew for binding posts 
as anybody wants. 

Contributed by 
WM. R. LEONARD. 

TELEGRAPH SOUNDER. 
A cheap telegraph sounder may be 

made according to the following direc¬ 
tions, for 25c. or thereabouts. 

Prepare a wooden base 2% x 1 x % 
inch. One-half inch from each end 
mount a block of wood % inch square 
and directly in the center of the base. 
From an old piece of sheet iron about 
1/16 inch thick, cut two strips, C, % x 
% x 1/16 inch. Bore a hole near one 
end of each strip for screws and near 
the other end make punch marks to act 
as bearings for the lever. Screw these 
pieces, C, to one block. 
The contact post, D, is made of two 

pieces, K and X. Both are sheet iron. 
K is 3 x % inch, and X is 2% x / inch. 
In the center of each strip bore and tap 
a hole 8-32 thread. Near the ends of 

each strip bore holes. When these strips 
are bent as shown, the holes should coin¬ 
cide. Mount K and X on the remaining 
block as illustrated and fit with machine 
screws (8-32 thread) 

The lever, A, is of sheet iron, 2^ inch¬ 
es long, and of the shape shown. D, D, 
are pivots to go into punch marks in C, C. 
Bend the right hand end of A, as shown 
in the assembly drawing and bore a small 
hole, M to receive the end of spring, F, 
made of brass wire. A spring strip, E,’ 
M inch long, holds the other end of the 
spring, and may be bent up or down to 
vary the tension. 
A magnet, B, is mounted in the space 

between the two blocks. The magnet 
may be obtained at the local electrical 
supply shop, from a discarded bell, or 
may be made by winding No. 22 magnet 
wire around a 1 inch piece of iron rod 
which is about inch in diameter. The 
ends of the magnet windings are brought 
to binding posts near the ends of the 
base. 
The sheet iron parts may be cut from 

pieces rescued from the plumbers’ scrap 
heap or from a discarded length of 
heavy stove pipe. 

Contributed by 
G. H. McCarthy. 

AN EFFICIENT MODEL AERO¬ 
PLANE MOTOR. 

In view of the fact that a small num¬ 
ber of rubber strands, together, allow 
many more turns than a larger num¬ 
ber, this motor was constructed. In 
this way almost the same power is ob¬ 
tained as when the strands are all to¬ 
gether but the number of turns are 
greatly increased. 

Procure two pieces of spruce or pine 
one-eighth inch thick and three-quar¬ 
ters inch wide, in lengths to suit. 
Bevel off the sides to within one inch 
of each end, to lighten the motor. 
Make a cut, one-eighth inch wide, half 
way down the center of each piece, as 
at A, Fig. 1, drill three-eighths inch 
holes, one inch apart, down the center 
of the other half, in each piece, as at 
B, Fig. 1. Sandpaper each piece to 
weigh less than one-quarter ounce to 
the foot. 
Apply glue, (Le Pages), down the 

center of each piece, between the holes, 
bring each end with the one-eighth 
inch cut together, and force one into 
the other ; bind with twine and see that 
each piece is in the center of the other, 
as in Fig. 2, apply more glue if neces¬ 
sary and bind tighter. 
Next get a piece of tin, cut out one 
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piece as Fig. 3, make all cuts as at 
A and B, Fig. 3, cut B being as wide as 
the tin is thick. Cut another piece as 
Fig. 3, with arms only one-half inch 
long, cut in as at A, Fig. 3, then cut 
one piece three-quarters inch square. 
Draw diagonals on the three-quar¬ 

ter inch piece, to find the place for the 
center hole. The other holes are on 
the diagonals, nine-thirty-seconds inch 
from the center. Lay the three pieces 
together, drill the holes for bicycle 
spoke wire, as at C, Fig. 3. 
Bend the two pieces with arms in, 

on dotted lines at D, Fig. 3, over the 
side of a flat file. Slip the three-quar¬ 
ter inch square piece in a cut B, Fig. 
3, and bend arms in at E, Fig. 3. Bend 
the piece with one-half inch arms in 
at E, Fig. 3. 
Get old bicycle spokes to make 

hooks as in A, Figs. 5 and 7. Make 
four hooks, as in Fig. 5 ; and two as in 
Fig. 7, which should be bent after pass¬ 
ing through the piece with one-half 
inch arms, and solder as at A, Fig. 6. 

After passing the four hooks through 
both pieces of tin, as in Fig. 5, place 
a small washer over each, as at B, 
Fig. 4. Over this, rivet, or solder, a 
small gear wheel, one-sixteenth inch 
thick and five-sixteenths inch in diam¬ 
eter, over all. 

I o o o o o o o 
FIG. I 

as at C, Fig. 5, pass wire through and 
bend over. 

Contributed by 
JOHN B. SCHMIDT. 

LEYDEN JAR CAP MADE FROM 
OLD PHONOGRAPH RECORD. 
After measuring the opening of your 

Leyden jar, make a mould of clay, al 
lowing for an overhang, to prevent cap 

from falling into jar. Next secure an 
old phonograph record. Melt this and 
pour into mould, as in Fig. I. 
When the wax is cold, the clay can 

be removed and the cap given a finish, 
rounding off the edges. This can easily 
be done by scraping with a pocket 
knife. 
A hole is next drilled through cap 

to allow a heavy copper to pass 
through, to which is attached the chain 
for making a connection with the inner 
foil. When finished it should be as in 
Fig. 2. 

Contributed by 
G. REINHARD. 

On the center shaft, (about one¬ 
eighth inch diameter and two inches 
long), slip a washer, and solder, to¬ 
gether with a gear wheel one-eighth 
inch thick and five-sixteenths inch di¬ 
ameter, five-eighths inch from one end. 
Thread the long end to fit a suitable 
nut, pass the short end through center 
holes, and solder a small washer on 
the end, allowing a little play. Fasten 
tin pieces to wood by drilling holes 

A TOOL CHEST LIGHT. 
The materials needed are a miniature 

battery lamp, batteries to light same 
properly and two small pieces of brass, 
as shown in sketch, with also a minia¬ 
ture socket. The brass should be bent 
and fastened to the chest and then con¬ 
nected as per diagram. This light will 
be found indispensable for a tool or 
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medicine chest which is so situated that 
its contents may not be easily seen with¬ 
out light. 

Contributed by 
IVAN L. NELSON. 

A COMPACT RECEIVING SET. 
I designed this receiving set with the 

view of taking up as little room as pos¬ 
sible. It can be screwed to the wall or 
to a window sill. 
The wooden core of the tuning coil is 

3% inches in diameter and 9 inches 
long and is wound with No. 24 B. & S. 
enameled wire. The end blocks are 4x 
4%x% inches and are screwed to the 
core. The slider rods are screwed on 
top of the ends. 
The detector, Fig. 2, is mounted on 

FI64 

one end of the tuner and on the other 
end is the condenser. 
The detector is made of brass strip, 

battery screws, a battery cup, and other 
odds and ends as shown in Fig. 2. 

FIG. 2 M.E. 

The condenser is of the ordinary tin¬ 
foil and paper construction. 

All the parts are fastened on the base, 

as in Fig. 1, which when screwed up 
lies flat against the wall. 
The parts are connected as in Fig. 3. 

FIG. 3 M.E. 
Contributed by 

ALEX. T. McCONE. 

WOLLASTON WIRE PRO¬ 
TECTOR. 

The Wollaston Wire in any elec¬ 
trolytic detector has many times be¬ 

come bent or 
broken and 
caused 
much annoy¬ 
ance. 

I procured 
a piece of 
glass tubing 
a little larger 
than the 
brass cup. 
Then I cut it 
off about 

M.E. 
three-quarters inch above the cup. This 
allows plenty of room to draw off the 
acid. 
Now I have no more trouble with 

broken wire. 
Contributed by 

McCallum williams. 
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Wireless Clubs 
Until further notice we will publish here from time to time a list of wireless clubs. 

These notices are inserted free upon receipt of proper information. Notices of the organ¬ 
ization of all new clubs, as well as any changes of officers, etc., should be sent to 
us promptly. 

Allegheny County (Pa.) Wireless Associa¬ 
tion—Leetsdale, Pa. 
Alpha Wireless Association—Box 57, Val¬ 

paraiso, Ind. 
Amateur Experimental Association — Spo¬ 

kane, Vvash. 
Amateur Wireless Association of New Bed¬ 

ford—S4 Dunbar Street, New Bedford, Mass. 
Amateur Wireless Association of Sche¬ 

nectady—405 Lenox Road, Schenectady, N. Y. 
Amateur Wireless Club of Geneva — 448 

Castle Street, Geneva, N. Y. 
Amateur Wireless Telegraphy Club of Cali¬ 

fornia—Box SS. Capitola, Cal. 
Arkansas Wireless Association—Little Rock, 

Ark. 
Atlanta Wireless Association—159 Capitol 

Avenue, Atlanta, Ga. 
Berkshire Wireless Club—18 Dean Street, 

Adams, Mass. 
Boise Wireless Association—513 North Oth 

Street, Boise, Idaho. 
Bridgeton Wireless Club—275 Bank Street, 

Bridgeton, N. J. . . . , 
Bronx Wireless Association—5°° East 105th 

Street, Bronx, N. Y. 
Brooklyn Wireless Club — 131 Ryerson 

Street, Brooklyn, N. Y. 
B. W. T. A. Wireless Department—111 

Morris Avenue, Buffalo, N. Y. 
Canadian Central Wireless Club—P. O. Box 

1115 Winnipeg, Manitoba, Canada. 
Cardinal Wireless Club—South Division 

High School, Milwaukee, Wis. 
Chicago Wireless Association—4418 South 

Wabash Avenue, Chicago. Ill. 
Cincinnati Wireless Signal Club—1839 Hop¬ 

kins Street, Cincinnati, Ohio. 
Danvers Wireless Association — Franklin 

Street, Danvers, Mass. . 
De Kalb Radio-Transmission Club—205 

Augusta Avenue, De Kalb, Ill. 
Dorchester Wireless Association 22 Har¬ 

vard Street, Dorchester, Mass. 
East Buffalo Wireless Club—701 Walden 

Avenue, Buffalo, N. Y. . . 
East Tennessee Wireless Association 723 

North Third Avenue, Knoxville, Tenn 
Electric St. Louis Wireless Club—2008 Allen 

Avenue, St. Louis, Mo. . 
Experimental Club of Cincinnati I7M 

Jackson Street, Cincinnati, Ohio. 
Fargo Vvireless Association — 5'8 Ninth 

Street, Fargo, N. D. . . 
Flushing Wireless Association—24 Madison 

Avenue, Flushing, N. Y. 
Frontier Wireless Club—1034 Elmwood 

Avenue, Buffalo N. Y. -
Gramercy Wireless Club — 31 1 East 23d 

Street, New York, N. Y. 
Greater Boston Wireless Association—41 

Lawrence Street, Wakefield, Mass. 

Guilford County (N. C.) Wireless Associa¬ 
tion—Greensboro, N. C. 
Hamlin Wireless Association—2729 Noble 

Avenue, Chicago, Ill. 
Hannibal Amateur Wireless Club — 1306 

Hill Street, Hannibal, Mo. 
Haverhill Wireless Association—Haverhill, 

Mass. 
Harriman Wireless Association—801 Clin¬ 

ton Street, Harriman, Tenn. 
Hartford Wireless Association—320 Weth¬ 

ersfield Avenue, Hartford, Conn. _ 
Independence Wireless Association — 214 

South 6th Street, Independence, Kas. 
Inter-Mountain Wireless Association — 219 

5th Street, Salt Lake City, Utah. 
Italian - American Wireless Experimental 

Club—146 Bleecker Street, New York, N. Y. 
Knights of Wireless—1271 East 35th Street. 

Flatbush, Brooklyn, N. Y. 
Lexington Wireless Club—517 Throop Ave¬ 

nue, Brooklyn, N. Y. 
Long Beach Radio Research Club — Long 

Beach, Cal. 
Madisonville Wireless Club—5609 Tomp¬ 

kins Avenue, Madisonville, Ohio. 
Manchester Radio Club—759 Pine Street, 

Manchester, N. H. 
Mowa Wireless Club—331 Pacific Street, 

Brooklyn, N. Y. 
New Haven Wireless Association—27 Ver¬ 

non Street, New Haven, Conn. 
North Jersey Wireless Association—Haw¬ 

thorne, N. J. 
Oakland Wireless Club—916 Chester Street, 

Oakland, Cal. 
Oklahoma State Wireless Association—Box 

1448, Muskogee, Okla. 
Oregon State Wireless Association—Lents, 

Oregon. . . 
Pacific States Wireless Association — 288 

Wilcox Avenue, Los Angeles, Cal. 
Pacific Wireless Club of Oregon—405 East 

Market Street, Portland, Ore. 
Plaza Wireless Club—156 East 66th Street, 

New York, N. Y. 
Progressive Wireless Club—Seattle, Wash. 
Progressive Wireless Club — Poplar Bluff, 

Missouri. 
Ranger Nautical Signal and Wireless Club 
—Nautical Training School, State House, 
Boston, Mass. 
Rochester Wireless Association—Rochester, 

N. Y. 
Rockland County Wireless Association—24 

De Pew Avenue, Nyack, N. Y. 
Roslindale Wireless Association—962 South 

Street, Roslindale, Mass. 
Sacramento Wireless Signal Club—2119 FI 

Street, Sacramento, Cal. 
Santa Cruz Wireless Association—184 Wal¬ 

nut Avenue, Santa Cruz. Cal. 
Southern Wireless Association—1435 Henry 

Clay Avenue. New Orleans, La. 
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Springfield Wireless Association—323 King 

Street, Springfield, Mass. 
Spring Hill Amateur Wireless Association— 

2 Benton Road, Somerville, Mass. 
Technieal Wireless Association—1206 East 

Capitol Street, Washington, D. C. 
Texas Wireless Association — 1212 Prairie 

Avenue, Houston, Texas. 
Tri-State Wireless Association — Memphis, 

Tenn. 
United Wireless Relay Club — 102 High 

Street, Passaic, N. J. 
Waterbury Wireless Association—26 Linden 

Street, Waterbury, Conn. 
Waynesburg College Wireless Club—Way¬ 

nesburg College, Pa. 
Welcome Wireless Association—185 Chaun¬ 

cey Street, Brooklyn, N. Y. 
Westchester Wireless Association—37 West 

Main Street, Tarrytown, N. Y. 
Western Division High School Wireless As¬ 

sociation—Milwaukee, Wis. 
Pacific Radio Communicating Association— 

nog Washington Street, Vancouver, Wash. 
Wireless Association of Buffalo, N. Y.—142 

Dorchester Place, Buffalo, N. Y. 
Wireless Association of Canada—189 Har¬ 

vard Avenue, Notre Dame de Grace, Mon¬ 
treal, Quebec, Canada. 
Wireless Association of Central California 
—860 Callish Street, Fresno, Cal. 

Wireless Association of Easton, Pa. — 123 
North Main Street, Phillipsburg, N. J. 
Wireless Association of Illinois—303 North 

8th Street, Marshall, Ill. 
Wireless Association of Milwaukee — 824 

Nineteenth Avenue, Milwaukee, Wis. 
Wireless Association of Montana — 309 

South Ohio Street, Butte, Mont. 
Wireless Association of New Orleans—2022 

State Street, New Orleans, La. 
Wireless Association of Pennsylvania—Odd 

Fellows’ Temple, Philadelphia, Pa. 
Wireless Association of Southern Califor¬ 

nia—935 Denver Avenue, Los Angeles, Cab 
Wireless Association of Woodbury — 28 

Penn Street, Woodbury, N. J. 
Wireless Club of Baltimore — 728 North 

Monroe Street, Baltimore, Md. 
Wireless Society of Springfield—P. O. Box 

562, Springfield, Mass. 
Wireless Telegraph & Telephone Associa¬ 

tion of U. S.—Boys’ Club, 161 Avenue A, New 
York, N. Y. 
Young Edison Society—Rogers, Ark. 

LIST OF AMATEURS. 
The Harvard Wireless Club wishes 

to announce that for the revision of its 
list of amateur stations within twenty 
miles of Boston the club has combined 
with the wireless societies of the Mas¬ 
sachusetts Institute of Technology, of 
Tufts, and of New England. This new 
list will be published under the name 
of the New England Society, and it is 
expected that with this combined ef¬ 
fort a much enlarged and more accu¬ 
rate list will be obtained. 

All calls sent in during the summer 
should be addressed to H. B. Rich¬ 
mond, 12 George street, Medford, Mass. 

In the fall they should be sent to 
Committee on Calls, Harvard Wireless 
Club, Harvard University, Cambridge, 
Mass. 

In sending in calls it is desired to 
obtain full name and address of the 
owner of the station, call, power, and 
to know if a new call would be ac¬ 
cepted in case of a duplicate one. 

UNITED AMATEUR RELAY 
CLUB. 

President, George Yerbury, Passaic, 
N. J. ; Vice-president, Albert Dammers, 
Rutherford, N. J. ; Secretary and 
Treasurer, Earle Bathsgate, 102 High 

street, Passaic, N. J. Members wanted 
all over United States. For informa¬ 
tion write secretary and treasurer. 
Amateurs, join. 

THE ARKANSAS WIRELESS AS¬ 
SOCIATION. 

The Arkansas Wireless Association 
has been organized in Little Rock and 
the following officers elected: G. A. 
Rauch, president; Lawton Hutchinson, 
vice-president; Edward Vaughan, sec¬ 
retary and treasurer, 2622 State street ; 
W. F. Meyer, chief engineer; Bernard 
Knight, assistant engineer. 

NOTICE. 
The Superior Wireless Instrument 

Co., 407 R. I. St., Buffalo, N. Y., are 
getting out a directory of all the ama¬ 
teur wireless stations within too miles 
of Buffalo, and would be pleased to have 
all the amateurs within that distance 
send them their names and addresses, 
together with the call letters and power 
they are using. 

The object of this directory is to 
bring the amateurs into closer touch 
with each other and that they may know 
with whom they are talking. 

SUPERIOR WIRELESS IN¬ 
STRUMENT CO. 
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Chicago Office: 1106 Windy Loop 
Street. 

Paris Office: 12 Boulevar Wewee-
m’sieu. 
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ãòiirtunal 

THE' Editor wishes to announce 
that he has just issued the fol¬ 
lowing Proklamation to the 

Brotherhood of American Wireless 
Screechers, which is of the most far 
reaching koasdoeases: 

We have to-day a S. P. C. A. to 
take care of stray and mistreated 
animals. We have the S. A., who 
takes care of stray and mistreated 
bipeds at large. We have the 
S. P. C. C. to take care of stray and 
mistreated children. But who takes 
care of the millions and billions stray 
and mistreated wireless waves roam¬ 
ing through the boundless ether? 
Yes, who? Is this the civilized age 
we hear so much about? It is to 
laugh. Just think for one minute of 
all the homeless, poor orphan waves 

Id ether every 
E PER CENT, of 

the waves sent 
out from an 
aerial reach a 
f r i e n dly re. 
ceiving station, 
to find a com¬ 
fortable bed in 
a n up-to-date 
d e t e c t or or 
’phones. The 
other 99% out-
casts, ye s, 
outcasts, are 

forced to wander forever through 
endless space, exposed to the hard¬ 
ships of infinite travel. How long 
are we going to allow such unwar¬ 
ranted, shameful, barbarish condi¬ 
tions? How long, I ask you? 

Is it not about time to found the 
S. P. c. w. w.? 

(Society for Prevention of Cruelty 
to Wireless Waves) ? 

I ask every Wireless Screecher in 
America to send in at once his or 
her name for charter member of the 
new Society, enclosing ten pink trad¬ 
ing stamps to defray the expenses 
for the Society’s new headquarters. 
Now get busy and show the spirit of 
1912. 

M. U. S. Fips. 

Uh? Çrakttkrl 
Skriririmt 

By Proffessor Z. Hokuspokus of the 
University of Coney Island. 

A popular curse in electrivi/Ze on 
the conduction of electional appara¬ 
tus and expeariments to be Kon-
dukted with them. 

Translation by Mohammed Ulysses 
Socrates Fips, E. E. E. 

First Book. 

ELECTRICITY. 

Chapter II. 
First Paragraph. 

IN the last chapter we have learned what electricity really is, and 
how it is used in some instances. 

Inasmuch as this is a praktikel 
course in electricity, it will now be 
necessary for the student to study 
the most common, as well as un¬ 
common electrical terms, in order to 
become more thoroly acquainted with 
the mysteries of the mysterious 
fluid. These terms should be stud¬ 
ied by heart if the student really 
has any aspirations to a praktikel 
electricityship. 

Electrical Definition». 
Ampere. This as may be guessed 

by our more intelligent readers is a 
french word with an english start. 
Pere means father. We all know 
what A. M. means. Hence the 
definition of the ampere is “Morn¬ 
ing father.” 
Bar Magnet. This is a magnet 

used in saloons, mainly to attract 
customers to place their feet on the 
bar rail. 

Battery. Technical term usually 
used by magistrates such as “assault 
and battery.” When blood flows it 
is termed a wet battery. When no 
blood flows it is termed a dry bat¬ 
tery. 
Commutator. A man who com¬ 

mutes between his country home 
and the city. 

E. M. F. This is a trade mark 
of a prominent automobile. 

Feeder. This may be either a 
spoon, fork or knife. Some people 
also use their fingers. 
Bus Bar. Abbreviation for a 

busy bar. 
A. C. This is used similarly to 

B. C. = Before Christ, hence 
A. C. = After Christ. 
Leyden Jar. The first word is 

german, meaning suffering. Thus if 
you pick up a well charged Leyden 
jar, you will get a “suffering jar,” 
and don’t you forget it. 

Switchboard. Instead of using 
this word, the better one, dressing 
table should be substituted, unless 
the lady insists upon placing her 
switch on a board. 

Contact. The best known form of 
contact is a Kiss, because it is a 
Perfect contact having high conduc¬ 
tivity, especially if sufficient pressure 
is used. 

Watt-hour. Question usually asked 
by foreigners, before they have 
learned to ask “What time?” 
Pole test paper. Papers used by 

“Doc” Cook to attest the discovery 
of the North Pole. 

Busser. New Jersey mosquito. 

cast out into the 
night. Less than 

Tile Editor 

nefullv treated 
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Chapter 3. 

The Study of Electricity. 
The promising young electrician 

begins the study of electricity very 
early. He begins as a rule with a 
burnt out lamp bulb, at the age of 
three. It feels nice and smooth 
and gives off a queer tone when 
shook up and held against the ear. 
This tone is created by the vacuum 
robbing against the inside of the 
glass wall of the bulb. After the 
young electrician has rolled the 
pretty bulb on the carpet back and 
forward for a while, he tries to 
play marbles with it. This, however, 
meets with strenuous objections on 
the part of the lamp bulb. The lat. 
ter protests vigorously with a loud 
bang, whereby the vacuum and some 
glass become spilled, while the en¬ 
terprising young electrician raises a 
war whoop and retreats with more 
or less speed from the battlefield. 
The young electrician has learnt 

his first lesson—A theory is correct, 
till it is exploded. 
We next find our rising young 

electrician deeply interested in the 
insides of the telephone. He has 
often spoken through it and knows 
perfectly well that his papa is con¬ 
cealed in the box, else how could 
the thing talk so nicely. A thoro 
investigation of the interesting sub¬ 
ject is decided upon. Our young 
electrician is now over five years 
old, and has already learnt how to 
use tools such as the ice pick, the 
hammer, as well as the pliers, not 
to forget brother’s nickel plated let¬ 
ter opener. A systematic course of 
procedure is decided upon. This 
conclusively proves that the young 
aspirant of the mysterious fluid 
some day will be a future Edison. 
The box is, therefore, attacked first 
It must be said, to the credit of the 
builders, that they know how to 
build telephone boxes. Gibraltar 
could not be better fortified. That 
telephone box successfully with¬ 
stands the combined onslaught of 
the letter opener, pliers and the 
screwdriver. It meets its Water¬ 
loo, however, during the successful 
engagement of the chisel and ham¬ 
mer. At last the telephone box has 
opened its secretive bosom and laid 
its inside bare to an inquisitive 
world. 
Our young electrician is very 

much flabbergasted at the uncanny 
revelation, for there is no papa in¬ 
side, not even an imitation of the 
individual. There are, however, 
two paper-covered round cylinder-
like affairs, which our future Edi¬ 
son, it must be said to his credit, 
recognizes immediately as dry cells. 
With an exclamation of disgust, he 
doses the box again, and altho it 
does not close as well as before, it 
is charged with open terms for 
Airty days or longer. 

The battlefield, after deliberate 
consideration, is then shifted north¬ 
ward, into higher regions. Another 
box encountered, about a foot dis¬ 
tant from the one just explored. 
This box, however, looks vastly 
more promising than the first one. 
There is a crank on the right side. 
In front is the arm carrying the 
funnel into which one talks, while 
on the left on a nicely plated fork 
hangs a black polished handpiece, 
having some distant resemblance to 
Uncle Ben’s dumb-bells, except for 
the green cord which chains the 
handpiece to the box to prevent 
people from carrying it off. 

In the ensuing engagement the 
cover of the box soon gives way to 
our gallant general’s chisel. It 
swings open, turning easily on its 
hinges. From the general’s breast, 
an “Oh!” full of pleasure and con¬ 
tentment disengaged itself with more 
or less suddenness. 
For a minute or two the excit¬ 

ingly weird contents are admired in 
rapt wonder. That papa has also 
here failed to make his appearance 
is taken as a matter of fact by our 
future Edison. One becomes eman¬ 
cipated quickly in this electrical age, 
accepting fact over fancy. 

Standing on a chair, the young 
electrician begins at once to exploit 
the inner anatomy of the telephone 
bcx. The mouthpiece—the one into 
which one talks—is selected first. 
Strange to say, the funnel unscrews 
readily enough, but the round, 
nickcl-plated affair resists all at¬ 
tempts to lay its insides bare. The 
combination of a first-class safe 
looks comparatively easy to that 
talking box thing. With supreme 
efforts and mechanical ingenuity, the 
round box finally weakens and 
yields. With a groan it opens its 
virgin heart, and our young eaves¬ 
dropper is astounded to find a quan¬ 
tity of gray silvery grains trickling 
down into his hand. This looks 
ominous, and our hero thinks it 
best to immediately close the nickel 
box up, in which he succeeds well 
after a while. 
Next he descends deep into the 

bowels of the telephone box with his 
left hand, with a view to thoroughly 
exploit uncharted regions. While 
he is deeply engaged in this en¬ 
gineering problem, it occurs to him 
to turn the crank at the side of the 
box with his unoccupied right hand, 
the idea being that something new 
might be discovered of everlasting 
benefit to humanity. 

In this our praktikel electrician 
is not disappointed. Indeed no. 

After he has given a few quick 
turns to the crank handle, his left 
hand suddenly emerges from the in¬ 
side of the box with lightning speed, 
while simultaneously the body of 

our future Edison closes with a jerk 
like a jack knife, turns a somer¬ 
sault from the chair and is pro¬ 
pelled with unlawful speed against 
the opposite wall. Every nerve 
throughout the entire states, pos¬ 
sessions and territories of our young 
electrician’s anatomy tingle and 
vibrate for quite some time after¬ 
wards, and are drowned into un¬ 
consciousness only by the unceasing 
howling of our shamefully tricked 
general. He finally picks himself 
up from his undignified position, 
and, after he has rubbed his still 
tingling limbs and other extremities, 
he swears vengeance to all telephone 
boxes. 
Thus our young electrician has 

had his first electric shock, the first 
one, alas, to be followed by even 
more wicked ones in his career, 
which lies before him still enveloped 
in the fog of ignorance and the 
mist of inexperience. 

Incidentally, he has learnt his sec¬ 
ond great lesson: "Don’t fool with 
a crank; he might be loaded. 

(To be continued.^ 

Sift ©rattlr 
If stupid questions you must ask, 
Please ship them to us in a cask. 
Or if you do not like Aie mode. 
Mail them to us by Morse code. 
Of if you should require less. 
Send them to us by wireless; 
But if you wish to make a hit, 
Then simply send ’em to us—ait! 

ANTENNA SWITCH. 

(1160) Demosthenes A. M. Pere, 
Seattle, Mo., crows: 

Q1. If I attach my sister’s switch 
to ray aerial, have I then an aerial 
switch? 

A*. Correct, Demos. But if you 
take two poles and attack your sis¬ 
ter’s switch between them, you’ll 
have a double pole switch. 

Q2. Why is it that an incandes¬ 
cent bulb don’t explore when lighted. 
I should think the expanding vacuum 
would be powerful enough to burst 
the glass. 

A1. For the same specific reason 
that your dome don’t orack when, 
due to your fool questions the little 
vacuum you have locked up there, 
expands! 
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Resistance 
By Moore Stuart, 

The exact meanings oí the terms 
resistance, Voltage and Amperage are 
often rather vague in the minds of ex¬ 
perimenters. Although this subject has 
been thoroughly thrashed out in cur¬ 
rent periodicals, as well as Modern 
Electrics, from time to time, we are of 
the opinion that the following illus¬ 
tration will not be wholly out of place, 
even at this time. 
Let us consider an every day ex¬ 

ample and one that is easily under¬ 
stood. Take for comparison a welding 
machine of rather large proportions 
and a small induction coil, around the 
one-quarter size, together with a small 
dry cell. How many are there, if after 
seeing the welding machine in opera¬ 
tion, melting and finally welding huge 
bars of steel held in its large copper 
contact clamps, like same was so much 
tallow, would rather grasp the clamps, 
or jaws of this machine, through which 
are flowing thousands of amperes, in 
preference to grasping the secondary 
terminals of the induction coil while it 
is in operation in conjunction with the 
dry cell. We will hazard that nine out 
of every ten would, on first thought, 
rather take a chance with the induc¬ 
tion coil secondaries, rather than the 
welding machine. Yet the writer has 
seen a person place his tongue across 
the gap between the jaws on the weld¬ 
ing machine, while the current was on, 
receiving no more of a shock than if 
the leads from a common battery of 
dry cells were placed upon the tongue. 
Nearly every experimenter, has at 
some time or other had the pleasure 
of ‘getting hooked up’ with the induc¬ 
tion coil secondary while it was doing 
business and consequently know by ex¬ 
perience just what a ‘jolt’ they get in 
consequence. 
The explanation of this case is sim¬ 

ple. It will be remembered that it 
takes voltage to force current through 
a circuit, and that the current forced 
through a given circuit is dependent 
upon the resistance of that circuit and 
the voltage which is doing the forcing. 
As we all know, the resistance of the 
body is relatively high, that is, in com¬ 
parison with the common metals used 
for conducting electricity, namely cop¬ 

per and iron wire. The voltage used 
in the welding machine is very low, 
because the resistance oí the bars to 
be welded is very low. Consequently 
a heavy current, or number of am¬ 
peres, is easily forced through the cir¬ 
cuit and converted into heat at the re¬ 
quired point. It takes amperage to 
produce a sensation and as the volt¬ 
age used in the welding machine is 
too low to force even a very small 
fraction of an ampere through the 
tongue, no sensation is produced. On 
the other hand, the voltage delivered 
by the secondary of the induction coil 
is exceedingly high, being stepped up 
many thousand times the voltage of 
the batteries. This exceedingly high 
voltage readily forces a current 
through the resistance of the body, 
large enough to be very disagreeable, 
to say the least. 

If it were possible to increase the 
voltage delivered by the secondary, 
and at the same time keep the primary 
voltage and amperage constant, the 
sensation received by passing the sec¬ 
ondary current through the body, 
would continue to get more and more 
disagreeable, until a certain point was 
reached. Then it would again recede 
and in time reach a stage which would 
produce no definite sensation, although 
the current would still be flowing. The 
reason for this is also very simple, if 
we will stop and consider. We all 
know that the number of volts flowing 
in a given circuit, times the number 
of amperes flowing in that circuit give 
us the wattage of that circuit. We 
also know that the current in watts 
delivered by the secondary of an in¬ 
duction coil or transformer equals the 
wattage delivered to the primary of 
that coil, less certain losses, impossi¬ 
ble to overcome, namely, losses due to 
transformation, magnetic leakage, hys¬ 
teresis, etc. Now if we increase the 
voltage delivered by the secondary of 
an induction coil, we must also de¬ 
crease the amperage delivered in the 
same ratio, in order that the number 
of watts delivered may equal the num¬ 
ber of watts flowing in the primary. 

(Continued on page 552.) 
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Aeroplane Fatalities and Their Causes 
By Austin C. Lescarboura. 
Member of the Aeronautical Society. 

Tí) EGINNING with the unfortunate 
death of young Lieut. Thomas E. 

Selfridge at Fort Myers on Septem¬ 
ber 17, 1908, the rapidly increasing 
list of deaths in the progress of avia¬ 
tion has been the cause for extensive 
study regarding the reasons, and the 
possible prevention of accidents. While 
the absolute elimination of accidents 
will never be attained, and aerial navi¬ 
gation will always present a more dan¬ 
gerous form of travel than over-water 
and over-land locomotion, yet there 
seems to be no reason why it should 
not become reasonably safe in the 
future. 

Aviation catastrophes, which will 
probably number over 200 victims by 
the end of 1912, are due to three prime 
causes: Natural elements, such as 
winds, air-holes, gusts, etc.; careless¬ 
ness or errors on the part of the .avia¬ 
tor; and last of all, structural deficien 
cies in the machines, and motor trouble. 
It would be difficult to estimate from 
the incomplete data available exactly 

An Early Type, 
of Weak Construction. 

which of these causes has claimed the 
most victims, but it may be assumed 
that in the earlier period of heavier-
than-air flying, the poor construction 
of the flying machines caused the most 

deaths; while later, and at the present 

Typical Biplane 
of high structural quality. 

time, the fatalities are principally due 
to adverse winds and carelessness on 
the part of the pilot. However, engine 
trouble still causes a large percentage 
of accidents, though aeroplane con¬ 
struction has gained a high standard 
of efficiency. 
The natural elements causing aero¬ 

plane fatalities are, unfortunately, be¬ 
yond man’s control, but means can be 
taken to overcome their effects to quite 
an extent. With the latest types of 
aeroplanes, which represent extensive 
study and experimentation on the part 
of the constructors, the gusts and air 
eddies have lost much of their former 
terrors, and an experienced aviator 
with a high quality engine and efficient 
machine can, at the present time, fly 
in the face of winds varying from 25 
to 40 miles per hour, without undue 
danger. Side winds are still trouble¬ 
some, for with one side of the aero¬ 
plane lifted to a dangerous angle, the 
aviator must either right the machine 
immediately, by means of the ailerons 
or warping of the wings, or a side slip 
and crash to the ground will result. In 
flying in high winds, it is always the 
practice to fly againt the wind; but 
several aviators, either through force 
of necessity or carelessness have met 
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death by flying with the wind at the 
rear of the aeroplane. Among these 
victims was the well-known American 
aviator, John B. Moisant, who met 
death while flying near New Orleans 
on December 31, 1910. In such flights 

Voisin-Canard Hydroplane. 
A safe type of machine. 

with the wind at the rear, the pressure 
gradually increases under the rear 
plane, especially in monoplanes, caus¬ 
ing it to raise higher and higher until 
the aeroplane is pointed diagonally 
towards the ground, and an instant 
later it crashes to the earth, due to the 
ioss of sustaining power of the main 
planes. Air holes are a menace to 
aerial travel and are not detectable 
until the sudden drop of the machine 
occurs. In flying over rough ground, 
aviators report that drops of 10 and 
even too feet are sometimes encoun¬ 
tered, in what is termed, “a Swiss 
cheese atmosphere.” The drop is sud¬ 
den, but the machine usually regains 
its sustaining power at its termination. 
However, should the aeroplane be fly¬ 
ing within a limited height above the 
ground, and such a drop is experienced, 
a crash to the ground will result. For 
this reason aviators prefer to fly at con-

Maurice Farman Biplane. 
A machine which has gained a reputation for safety. 

siderable heights to avoid this danger. 
Carelessness or errors on the part 

of the aviators cause probably the 
greatest percentage of deaths at the 
present time. With the commercial¬ 
izing of aeroplane flights in the form 
of exhibitions, aviators are often forced 

to attempt spectacular performances to 
meet the whims pf the spectators, who 
are ignorant of aerial dangers. Such 
circus flying is causing the loss of 
many of the lesser-known aviators en¬ 
gaged in filling “fair” engagements. In 
making volplanes while flying from 
higher to lower levels, the aviator is 
often apt to glide at an exaggerated 
angle, which causes the downward 
momentum to increase to tremendous 
proportions. On nearing the ground, 
the pilot attempts to operate the con¬ 
trols, but learns that the rudders re¬ 
fuse to respond, or are even shattered 
or broken off from their fastenings, 
due to the enormous pressure on the 
planes, thereby allowing the aeroplane 
to continue on its disastrous dive. 
Such glides have caused the death of 
many aviators, the latest victims being-
Miss Harriet Quimby and her passen¬ 
ger at the recent Boston aviation meet. 
A crash between two aeroplanes dur-

Morane-Saulnier Monoplane 
of rigid design. 

ing a heavy fog recently caused the 
deaths of two French military avia¬ 
tors," and with the increasing use of 
aircrafts this danger will become more 
prominent, and will have to be met 
with suitable precautions. Collisions 
with trees and houses have caused 
fatalities in fogs, which must also be 
avoided by suitable means. Spectacu¬ 
lar flying has been widely discouraged 
by constructors, but it still claims oc¬ 
casional victims. 
With the experience gained by con¬ 

structors of aeroplanes the machines 
built to-day are strong and well de¬ 
signed. In many cases, builders are 
using steel tubing in place of wood, 
which forms a strong framework for 
either monoplane or biplane. Double 
sets of control wires, and the substi¬ 
tuting of aluminum parts for brass or 
steel ones, have materially reduced the 
death toll. The landing chassis, which 
in earlier types caused deaths by over-
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turning machines, has been given spe¬ 
cial study, with the result that several 
of the leading builders of flying craft 
pride themselves on the landing gear 
employed in their products. 

In the beginning of heavier-than-air 
conquest, greater speeds were ob¬ 
tained by using more powerful motors, 
and fatalities occurred due to the in¬ 
capability of the aeroplane to with¬ 
stand the added strain caused by an 
over-powerful motor. At present, how¬ 
ever, the obtaining of high speeds is 
secured by the proper design of the 
machine, and the use of a standard 
medium-powered engine, thus prevent¬ 
ing any possible accidents through the 
strains of a motor out of proportion 
with the aeroplane construction. The 
most unfortunate fatalities due to 
structural failures are the following, all 
of which occurred prior to 1911: 
George Chavez (Bleriot), Leon Dela¬ 
grange (Bleriot), Ralph Johnstone 
(Wright), and Lieut. Thomas E. Self¬ 
ridge (Wright). The breaking of con¬ 
trol wires have caused the deaths of 
some of these, as well as many other 
victims, as have also the jamming of 
rudders and elevators. 
The reliable aviation motor has thus 

far found its nearest realization in the 
rotary Gnome engine, which is the type 
most widely used by successful avia¬ 
tors in all countries. There are sev¬ 
eral engines which are claimed to be as 
efficient as the Gnome type, but these 
have yet to prove their claims and gain 
the prestige which the rotary engine 
has secured since its introduction at 
the Rheims meet in the latter part of 
I9°9-
The stopping of engines has caused 

many disasters, since with a “dead” 
engine the aviator is at the mercy of 
the winds and must accept any land¬ 
ing place which happens to be located 
at the termination of the machine’s 
glide. 
From the best obtainable data it 

appears that during the year 1908 but 
one fatality occurred, but in 1909 this 
number was increased to four. During 
the active year of 1910, approximately 
twenty-four victims were claimed by 
flying machines, bringing the total for 
the three years up to twenty-eight. By 
the end of 1911 this figure had in¬ 
creased to almost a hundred, and thus 
far in 1912 the indications seem to 

point to the figure exceeding a total of 
two hundred deaths for the five years. 
While the figure may seem staggering 
to the layman, still, with a knowledge 
of aviation and its perils taken into 
account, it is remarkable that the death 
toll is so low, with the number of 
flights made each day, all over the 
world. As the art of aviation pro¬ 
gresses, the number of disasters will 
undoubtedly decrease to a low per¬ 
centage. Monoplanes have perhaps 
claimed more victims than the biplane 
type, due to the fact that it is a more 
difficult machine to handle. However, 
structural difficulties in the monoplane 
are easier to overcome than with the 
more cumbersome biplane. Practically 
every standard type has had its pro¬ 
portion of victims, so that the fatali¬ 
ties have not been limited to any par¬ 
ticular type or class of machine. 

It is to be hoped that with the many 
valuable lives which have been sacri¬ 
ficed to this—the latest mode of loco¬ 
motion—aviation will rapidly become 
as safe as land and water travel, with¬ 
out the claiming of further martyrs, 
such as have gone before. 

REMAGNETIZATION 
(Continued from page 458.) 

Then draw the magnet backward 
until the ends are half way across the 
pole pieces of the electro-magnet, rock 
the magnet up onto the pole pieces and 
swing it right over until the bend por¬ 
tion is on the opposite side. 
This will bring the opposite edges 

of the magnet in contact with the pole 
pieces of the electro-magnet. The 
magnet then should be rubbed back 
and forth once or twice with the mag¬ 
net in this position so that this portion 
can be thoroughly saturated, and then 
rocked back and over into the original 
position. 
By this time the magnet should be 

thoroughly remagnetized, so all that 
remains to be done is to leave it rest 
in this position for a few minutes, put 
a keeper across the opposite edges, 
while on the magnet, then pull the 
magnet, or rather, slide it off and away 
from the poles of the electro-magnet. 
The keeper should be in place until the 
magnet is in contact with the pole piece 
which constitutes the base of the mag¬ 
neto from which it was taken.—Ignition 
and Accessories. 
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Our Wireless Station and our Laboratory Contest will be continued every month until further notice. 
The best photograph for each contest is awarded a monthly prize of Three (3) Dollars. If you have a 
good, clear photograph send it at once; you are doing yourself an injustice if you don’t. If you have a 
wireless station or laboratory (no matter how small) have a photograph taken of it by all means. Photo-

graPpLEASUEeNOTEbeTHAT eTHE3 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 

RULESs ̂ ^E advisab]e 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. P?«Âe contestante^ need not be subscribers for (the publication) in order to be entitled 
to compete for the prizes offered. _ _ _ 

FIRST PRIZE, THREE DOLLARS. 
Enclosed find picture of my wireless 

receiving set. 
The instruments are, from left to 

right, magnetic aerial break. Murdock 
loose coupler, Manhattan fixed con¬ 
denser, silicon detecter, Manhattan re¬ 
lay, variometer, “E. I. Co.” variable con¬ 
denser, variometer, Murdock loose 
coupler and “E. I. Co.” 2,000 ohm 
phones. 
My sending set (which is not shown 

in picture) is all of my own make and 
consists of I kw. transformer, con-

EMIGH STATION 

denser, rotary spark gap, Murdock 
magnetic key operated with Manhat¬ 
tan telegraph key, and oscillation trans¬ 
former. 

I have received as far down as 
Southern California and up as far as 
Sitka, Alaska, and 2,000 miles out at sea. 
My sending set has a radius of about 

75 miles. 
I have received many useful hints 

from your magazine. Modern Electrics. 
CHAS. M. EMIGH, 

Washington. 

HONORABLE MENTION. 
Herewith are a photograph of my 

wireless outfit and one of my aerial. 
For sending I use a 2 kw. trans¬ 

former, i inch spark coil, helix, oscil¬ 
lation transformer (the oscillation 
transformer being made after the pic¬ 
ture was taken and was made from 
diagram in the June issue of Modern 
Electrics'), spark gap, Leyden jar, hot 
wire, ammeter, Gernsback electrolytic in¬ 
terrupter, glass plate condenser. 
The transformer and coil are both 

worked on the helix, spark gap and 
condenser, with the same key, without 
discharging both transformer and coil 
at the same time. I also have neces¬ 
sary switches for this arrangement. 
For a diagram of this hook-up, see 
page 39 of the April issue of Modern 
Electrics. 
For receiving I use loose coupler and 

close coupled tuning coils (the close 
coupler tuning coil being added after 
picture was taken), carborundum, sili¬ 
con, ferron, galena and electrolytic de¬ 
tectors (the carborundum, silicon and 
galena detectors being added after pic¬ 
ture was taken and are of my own de¬ 
sign and make), two fixed and one va¬ 
riable condensers, protentiometer, a 
pair of 3,000 ohm phones, buzzer for 
testing detectors. The necessary 
switches can be seen on front of receiv¬ 
ing cabinet. 

Both of these cabinets are of my own 
design and make, and are made of the 
best grade of cedar. 
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In front of the sending cabinet can 
be seen two relays, one sounder, three 
keys and one sounder at left of re¬ 
ceiving cabinet. I am at the end of a 

WATKINS STATION 

telegraph and telephone line which 
runs to 6 of my boy friends’ homes. 
None of them has a wireless set but 
we keep things hot along the telegraph 
line. 

WATKINS AERIAL 

My aerial is made up of 5 aluminum 
wires spaced 18 inches apart, one end 
being supported by a 39 foot pine pole 
on a 20 foot house, the other being sup¬ 
ported by the 55 foot pole shown in 
the picture. 

I am a constant reader of the Mod¬ 
ern Electrics and consider it a very val¬ 
uable magazine. 

C. E. WATKINS, 
Kentucky. 

HONORABLE MENTION. 
Herewith is a flash light of my wire¬ 

less equipment. 
The sending set consists of a one 

inch Muskegon coil operated by a 
Thordarson step down transformer, 
fixed spark gap and a rotary gap driven 
by a 1-16 h.p. motor, a helix wound 
with eight turns No. 4 brass wire and 
a small Murdock helix used as a load¬ 
ing helix, 6 Leyden jar condensers, 
wireless key with heavy contacts. The 

WORK STATION 

whole sending set is operated by the 
necessary switches and inductances. 
The receiving set consists of a Mur¬ 

dock double slide tuning coil and a 
large loose coupler operated by two 
D. P. D. T. switches, one fixed and two 
variable condensers (one Murdock and 
one of my own design), one Murdock 
silicon detector, one of my own design 
which may be used either as a silicon 
or a galena detector, Murdock 2,000 
ohm receivers. 
My aerial is composed of five wires 

2 feet apart, no feet long, 70 feet high 
at one end and 50 feet at the other. 
The aerial switch is a T. P. D. T. 

knife switch. Since this photograph 
was taken I have enlarged the switch¬ 
board and mounted all the switches 
upon it. With this outfit I have ob¬ 
tained most excellent results. 

I am a monthly reader of Modern 
Electrics and think it is the best wire¬ 
less magazine published. 

ASHTON G. WORK, 
Pennsylvania. 

HONORABLE MENTION. 
Enclosed please find photograph of 

my wireless set. 
The sending set consists of % kw. 

closed core transformer, condenser of 
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36 plates 9 X 10, spark-gap, which is on 
top of condenser box, and inductive 
helix, which I constructed myself (the 
primary consists of 10 turns of No. 6 
copper wire, the secondary of 14 turns 
of No. 8 copper wire), and a hot wire 
meter which can be seen on the wall. 
My receiving set includes the follow¬ 

ing instruments : Blitzen receiving 
transformer, an old style loose coupler, 
a double slide bare wire tuner (which 
I use as a loading coil), a pair of 2,800 
ohm Brandes phones, galena, pyron 
and perikon detecters. I find galena to 
be the most sensitive of them all. I 
have received stations farthest away 
with it. Also have a variable con¬ 
denser of the sliding plate type. The 
switch, which is on table, is to short 
my detecters while sending. 

REINHARDT STATION 

My aerial is 55 feet high, of the um¬ 
brella type, with six wires in it. I have 
received over 2,000 miles with same. 

I have found lots of helpful hints in 
Modern Electrics. 

WM. REINHARDT, 
Nebraska. 

HONORABLE MENTION. 
Find enclosed a picture of my wire¬ 

less outfit. 
For receiving I have two sets, both 

loose coupled. One is the Blitzen re¬ 
ceiving set, which consists of a vario¬ 
meter, a ferron detector, two con¬ 
densers and phones. The other is a 
set mounted by myself, which consists 
of a Murdock loose-coupler, a Dawson-
Winger detector, two condensers and 
phones. 

For sending I have a % kw. set 
made by Clapp-Eastham, and a rotary 
gap (not seen in the picture). 

I have an aerial sixty feet high, with 
twelve foot spreaders, consisting of 
four wires one hundred feet long. All 
switches are mounted on switchboard, 
seen in front. 
With these instruments I have 

copied GO (Chicago), NAX (Colon), 
OHX (New York Herald), and many 
other land stations. 

I am a subscriber to Modern Elec-

HODGES STATION 

tries and think it the best wireless mag¬ 
azine printed. 

DUNCAN HODGES, 
Massachusetts. 

HONORABLE MENTION. 
Enclosed you will find a picture of 

my wireless station. Beginning at the 
left, you will see my head phones, 
which are of 1000 ohms each; under 
these you will notice my receiving set, 
which is mounted, and consists of one 
Alden company’s three slide tuning 
coil, one Brooklyn Wireless Company 
tubular variable condenser, a Manhat¬ 
tan company’s fixed condenser, and a 
revolving detector of my own make. 
The latter cannot be seen as it is be¬ 
hind the tuning coil. Also a double 
pole double throw switch, on the front, 
for short circuiting my set. In the 
centre will be seen the E. I. Co.’s send¬ 
ing and receiving switch, and next to 
that is my switch for breaking my 
aerial and ground circuit. On top of 
the helix is my spark gap. 
My helix, size 15x12, is home made, 

of No. 6 aluminum wire, which came 
from the Electro Importing Co. Be¬ 
low my helix is my sending condenser, 
of 27 glass plates coated with tinfoil, 
size 9x12. Under the table is my trans-



MODERN ELECTRICS 503 
former, which I made. It is of the open 
core type—core is 30 inches long, pri¬ 
mary five pounds of No. 14 D. C. C. 
copper wire. The secondary is made 
of five block secondaries from the E. I. 
Co. I get a nice spark and often talk 

HENVIS STATION 

to Fortress Monroe, which is three 
miles away. My antenna is 150 feet 
long, of six aluminum wires, and about 
50 feet at the highest. I have heard 
stations along the coast, from Key 
West to Cape Cod. I am a member of 
the W. A. O. A. My call letter is NS. 

FRANK W. HENVIS, Virginia. 

HONORABLE MENTION. 
Herewith you will find photograph 

of my wireless set. It is a portable one, 
and, when closed up, takes up very lit¬ 
tle room. All the instruments (except¬ 
ing the sending helix and sending con¬ 
densers) I imported from the E. I. Co., 
of New York. The receiving set com¬ 
prises the following: Large tuning 
coil double slide, two fixed condensers, 
electrolytic, and lead peroxide detec 
tors, potentiometer and 2,000 ohm re¬ 
ceivers. The sending set : One inch 

SKINNER PORTABLE 

spark coil, worked from storage bat¬ 
teries, double slide helix and 3 con¬ 
densers. I am obtaining very good re¬ 

sults with this outfit. 
I am a constant reader of Modern 

Electrics and consider it a splendid 
magazine. 

T. SKINNER, 
New Zealand. 

HONORABLE MENTION. 
Enclosed is a picture of my wireless 

set. It consists of one loose coupler, 
two fixed condensers, two variable con¬ 
densers, one pair of 2,000 ohms Cres¬ 
cent receivers. My aerial is 35 feet 
high, 180 feet long, of copper wire. I 
am eleven years old, and have very 
good results in reaching vessels off the 
Atlantic coast and stations on the coast 
as far north as Nova Scotia and Cape 
Hatteras to the south. 
My detectors are ferron, silicon and 

molybdenite. I am a member of the 

KERR STATION 

Wireless Association of America. My 
call is M. B. K. 

MORRIS B. KERR, 
Massachusetts. 

SPECIAL POWER PLANT FOR 
SHIP WIRELESS. 

The new steamer “Megantic,” of the 
White Star Line, will be provided with 
a special generating outfit for the wire¬ 
less equipment. The electric generator 
is driven by a gas engine, and will fur¬ 
nish current to light the ship and oper¬ 
ate the wireless when accident has ren¬ 
dered the regular power equipment 
useless. The special equipment has 
been installed on the upper deck. 
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Modern Wireless Instruments 
By R. E. Stark. 

Having studied the Telefunken tuning 
devices and having listened to their ship 
stations operating in the South Pacific 
Ocean, I made up my mind to try a few 
ideas that came to me. I may say that 
I would rather listen for an hour to a 
Telefunken Station with its high pitched 
musical note than for one-tenth that 
time to a low frequency one like the 
“Marconi Note.” It is this that led me 
to see if I could not produce a higher 
pitched note than 50 cycle alone would 
give. 

It is necessary first to consider the cir¬ 
cuits and apparatus in the modern wire¬ 
less field and then to design our several 
pieces of apparatus to best suit our con¬ 
ditions. To start with, let us consider 
what the Telefunken Generator produces 
and then follow all the circuits in the or¬ 
der of their connections with generator. 
The generator consists of an induction 

alternator, Dion type. It is not unlike 
the old “Mordey Victoria” alternators in 
principle, though, of course, not the same 
in design. 

This generator is usually driven by a 
compound wound motor running off D. 
C. and is coupled directly to the motor, 
hence running at same speed as motor. 
The poles of the generator are, of course, 
of such a number that, when motor is 
running at normal speed, the frequency 
is approximately 500 cycles a second, 
i. e., 1,000 poles pass a given point in the 
armature each second. 
The alternating current proceeds from 

the generator to the switchboard, where 
it passes through Ammeter in series and 
hot wire Voltmeter in shunt; then to the 
blocking relay, which prevents sending 
while the receiving instruments are con¬ 
nected with “aerial.” The leads then 
pass in turn through primary turns of 
“Air Core Transformer” ; through an ad¬ 
justable choke coil with iron in it, then 
to the usual Morse key, completing the 
circuit. 

This key has to break a normal poten¬ 
tial of 250 volt, and, as the duration of 
each oscillation is only 1-1000 second, 
the arcs produced are of very small du¬ 
ration. The modern key has large cop¬ 

per faces the size of a one-cent piece 
and a break of not more than 1-16 inch. 

This completes the comparatively low 
potential medium frequency side. We 
must next deal with the high potential 
side of the “Air Core Transformer.” The 
high potential side consists of a second 
winding of finer wire which produces 
E.M.F. of 5,000 Volts which charges the 
condensers. Two tall jars or four short 
ones connected in parallel form the con¬ 
denser (combined capacity about 2,400 
cms. C.G.S. units or about 0.02 mfd.) 
These are in turn connected in series 
with the transformer secondary and the 
flat spiral inductance of silver plated 
strip. 
The aerial is sometimes connected so 

that only the “flat” inductance is in 
aerial circuit and sometimes the conden¬ 
ser is also in circuit; these connections 
depend upon conditions in a station. 
We have yet three essential pieces of 

apparatus to count in, viz., the spark gap, 
shunting transformer ; the variometer in 
the aerial circuit, and also the hot wire 
ammeter in earth circuit. 
There is, of course, a switch discon¬ 

necting receiving instruments, and at the 
same time connecting all sending cir¬ 
cuits. 
We naturally say, “What is it that pro¬ 

duces the high pitched note?” At first 
thought we say the speed at which the 
poles of the generator pass the coils of 
wire in the stationary armature is the 
sole factor, but when we consider other 
things also, we shall see that that is not 
all. 
The adjustable choke coil gives one 

the means of making the “note” pleasant 
or otherwise, and is the most important 
factor in their Telefunken station. If 
there were no choke coil, first of all a 
short circuit on the generator would be 
produced; secondly, if generator were 
shorted through the absence of the choke 
coil, there would not be the high voltage 
produced in the secondary of the Air 
Core Transformer. Hence I have chosen 
this as one instrument to be re-designed 
for the amateur. 

(Continued on page 552.) 
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THE VETERAN’S DREAM 

and how it came true.—Fliegend'’ Blätter. 

THE INGENIOUS HOBO 
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PATENT NO. 1,030,240 HAS BEEN 
GRANTED TO GUSTAV E. HOGLUND, 
OF CHICAGO, ILL., FOR MECHANISM 
FOR ELECTRICALLY TRANSMIT¬ 
TING AND REPRODUCING IMAGES. 
The present invention relates to a tele-

PATENT NO. 1,030,872 HAS BEEN 
GRANTED TO CHARLES N. CHURCH, 

each other over the line. 
The two shutters, 42, are revolved by 

hand in such a manner that each person 
can see the other to the best possible ex-

when the shutters are rotated at the 

_:=„i speed, and they must necessarily, 
therefore, rotate in synchronism. 

translated into luminous im¬ 
pulses in 43. These impulses 
must pass through the perfo¬ 
rated shutter, 42, on the left¬ 
hand side of Fig. 2, and from 
there pass through the lens, 
44, and the ground glass 
plate, 45, upon which the 
image is supposed to appear. 
From there it is observed 
through the lens, 44. The ap¬ 
paratus, as shown in Fig. 2, is 
made for intercommunication 

over an ordinary telephone line so that con¬ 
versation may be carried on at the same 
time as the two communicating persons view 

phot, and brings us a step nearer to the 
solution of this very interesting problem. 
We do not know personally whether Mr. 
Hoglund has used this device in practice, 
and as a matter of fact we entertain some 
doubts as to the working of the appa¬ 
ratus. Nevertheless it is an interesting 
piece of work and will certainly start other 
inventors to thinking 
about the problem. We 
are sorry that we can¬ 
not produce the entire 
patent in full, as it is 
quite a big affair, hav¬ 
ing no less than five 
sheets of drawings. 
We urge everyone in¬ 
terested in the device 
to procure a copy of 
the patent, which is 
quite interesting and 
shows some very good 
features. In brief, the 
invention covers the 
following : 
Mr. Hoglund employs . 

a rotary shutter shown in Fig. 3 in P0S1‘ 
tion, while Fig. 4 is a rear view of the same 
device. He rotates this disc, 23, Fig. 2, in front 
of the selenium cell, 37- R W1U see" 
the projected picture passes through the 
reducing lens, 41. then through the open¬ 

ing in the disc, 42, falls on the lens, 40. 
and from there it is concentrated upon the 
selenium cell, 37- Inasmuch as the shutter 
only goes over certain parts of the image 
each fraction of a second, it should be 

the selenium cells will be in¬ 
fluenced in just such a manner. 
These impulses are transmit¬ 
ted over the line, 46, again 
through the transformer, 38, 
and through some form of 
speaking arc, 43. These fluc¬ 
tuations in the resistance of 
the selenium cell, 37, will be 
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NICKEL PLATE YOUR INSTRUMENTS 
Only Raq and Water Necessary 

Be up to date. Make your station look like the expensive profes¬ 
sional stations which have all metal parts nickel-plated ; nickel does 
not corrode nor rust, is always bright, needs no polishing and gives 
a better contact and conductor surface. 

Use VOLTITE ELECTRO-PLATING POWDERS (Nickel) 
with a rag and water and in three minutes you can plate your copper 
switches, brass slider rods, detector parts and cups, binding posts, 
condenser plates and tubes, etc. Will wear for years. Endorsed by 
Dr. Alexander Graham Bell, inventor of the Telephone, and used by 
leading electrical manufacturers. 

One fifty-cent can of Nickel will be enough for your station, or 
send ten cents (stamps or dime) for sample of Voltite. Buy a 50c 
can and save time. 

AMERICAN VOLTITE CO. 
ELECTRICAL DEPARTMENT 

225 West 39th St., New York City 
Please Mention “ELECTRICAL DEPT.” 

When writing, please mention “Modern Electrics.” 

OF CAMDEN, NEW JERSEY, FOR A 
TELEPHONE-RECEIVER. 
This invention relates to some distinct im¬ 

provements in telephone receivers and should 
be of especial interest to the wireless stu¬ 
dent, as we think that Mr. Church has created 
a receiver which will do wonders in the wire¬ 
less field. 
The main idea of Mr. Church’s invention is 

that he uses a compound diaphragm, such as 
shown in Fig. 2. This diaphragm is necessary 
on account of the electromagnetic action of 
this receiver. 
We quote herewith an extract from the 

patent : 
“The magnetic structure of my receiver 

comprises a plate, 4, of magnetic material hav¬ 
ing projecting therefrom the central bar or 
rod, 5, and the concentric rings, 6. The rod 
and rings may be integral with the plate, 4, 
or may be suitably secured thereto or held in 
close contact therewith. The rod and con¬ 
centric rings constitute the core structure of 
the magnetic system, connected by means of 
a yoke piece constituted by the plate, 4. The 
annular spaces between the rings or core 
structure form winding spaces which are com¬ 
pletely filled with the insulated wire forming 
the magnet windings, 7. The alternate wind¬ 
ings or coils are wound and connected so that 
the electric current flows in opposite direc¬ 
tions in adjacent coils and the coils are pref¬ 
erably all connected in series. By means of 
this circuit arrangement the current flowing 
at any instant will cause adjacent concentric 

rings, 6, to be of opposite polarity, the north 
and south magnetic poles alternating in the 
different rings. It will be apparent from this 
that each ring will have induced therein mag¬ 
netic fluxes by both the inner and outer mag¬ 
net coils adjacent to it, and that the flux in¬ 

duced by both inner and outer coils will be 
in the same direction, and combine to pro¬ 
duce the same polarity. By making the coils 
relatively thin and separated by thin magnetic 
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PERFECTED TUNING COIL SLIDER 
T wmild nrefer to »ell complete tunl^ooll. »£ 

ant a new coil then 
>y equipping it with 
these trouble-saving 
sliders. They move 
in either direction 
with perfect ease and 
freedom, do not cut 
or displace the wire 
and the pressure of 
the contact wheel is, 
owing to the action 
of the retractile 
spring, uniformly 
maintained at any 
point along the coil. 

Supplied for 3/16 
or % inch square 

_ _ ostage 6c. extra. 

HORACE G. MARTIN, 78 & 80 Murray Street. New York, N. Y. 

Instruments are a source of pleasure 
any station. But if you do not w 
bring your old coil up to date b 

each. 

Why Not? 
increase your 
receiving range 
30% and elimi¬ 
nate your static 
troubles ? 

The “M-F” Loose - Coupler 
will not onlT lucre».« I««' reni« »H* ellmln»!« «»tic but You 

M ¿.“□m.nttod.y S.nd 2c «.mp for retalotu. 

Merker-Flocker Electric Co. 
err 1 d... PiH.bur«, Pa. 

When writing, please mention "Modera Electrica. 

PATENT NO. 1,032,404 FOR AN ELEC¬ 
TRICAL ACCUMULATOR HAS BEEN 
GRANTED TO FREDERICK VA ER 
Sardy AND EMIL HENRY HUNGER¬ 
BUGLER, OF SALTBURN, ENGLAND. 
This invention relates to a new storage 

battery, and is carried out quite ingenious¬ 
ly The inventors have gone to a lot ot 
trouble to produce something really new 
and we think they have accomplished their 
purpose. The inventors use a very nar¬ 
row plate, Fig. 5, and instead of using a 
lug at the top of the plate, they connect 
the lug, 5, at the bottom, and carry it 
up through an insulated tube, 6. They ex¬ 
plain, with reference to this very unusual 
procedure, that the electrolytic action in a 
storage battery is largely confined to the 
upper part of the cell, with the result that 
the active material at the lower portion al¬ 
most invariably is inoperative. The in¬ 
ventors do not use a regular grid, but use 
a plate as shown in Fig. 5, which is only a 

walls constituted by the rings, 1 am enabled 
to keep the electric and the magnetic elements 
of the system in close proximity, which enor¬ 
mously increases the efficiency and produces a 
maximum of flux lines for the number of am¬ 
pere turns of the magnet. 

It will be obvious from the above descrip¬ 
tion that each ring forms the return mag¬ 
netic circuit for the adjacent rings because 
they are of opposite polarities. The magnetic 
flux passing from one ring enters a portion 
of the diaphragm which lies just above these 
rings, viz. : the auxiliary diaphragm, 3a- Each 
magnetic circuit, therefore, is completed 
through the diaphragm, and is a nearly closed 
magnetic circuit producing the most efficient 
magnetic system. 

In order that I may use the great strength 
or pull of this magnetic system, I have de¬ 
vised a compound diaphragm in which there 
is secured to the main diaphragm, 3, an 
auxiliary diaphragm, 3a, r¡g>dly secured there¬ 
to at the center, preferably by means of a 
tubular rivet which allows the free passag 
of the air from the inside to the outside of 
the diaphragm. The pull upon the auxiliary 
diaphragm, 3a, will be substantially uniform 
ovePr Sire area, and the pull which is dis¬ 
tributed over its entire face will be transmit¬ 
ted by means of the central rivet to the center 
of the outer or main sound-producing dia 
nhragm, 3, and thus transmit a maximum am¬ 
plitude of vibration to said outer d'aphragm. 
By supporting the power-transmitting dia 
nhragm 3a, only at the center, leaving its en 
tire circumference free from contact with the 
casing, I am enabled to secure a direct pull 
over the entire area and out to the very cir 
cumference of the diaphragm, 3«, and to trans¬ 
mit the combined pull due to the attraction 
the several concentric magnetic circuits con¬ 
stituting my combined magnetic system. 

In Fig. 4 another method is shown of ac¬ 
complishing the same purpose, and our read¬ 
ers will do well to get a copy of this paten 
as it makes interesting reading on a novel 
subject. 
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skeleton frame, while the blank portion is 
filled with the active matter. 

In an ordinary battery this would not do, 
as there would not be enough support for 
the active material, as it would tend to fall 
cut. The inventors overcome this by using 
a separator composed of porous material 
which not only occupies all the space be¬ 
tween the plates and absorbs the electrolyte, 
but it is in intimate contact with the plate, 
and active material, preventing the material 
from becoming dislodged. The inventors 
find that some forms of filter paper can be 
used to very good advantage for separators, 
but that also kaolin powder, or china clay, 

when combined by heat and without the 
use of a glaze or flux, forms a solid mass, 
which at the same time is very porous. 
Such slabs are packed in between the 

plates and these slabs take up enough elec¬ 
trolyte for the action of the cell. Conse¬ 
quently a battery made in this manner is 
always dry. The battery is assembled as 
shown in Figs. 10 and 11. A novel means 
of preventing corrosion at the terminals is 
included, the inventors use the method 
shown in Fig. 10, where the lug, 5, goes 
through the cover of the battery, a recess 
is drilled in the latter, and this recess is 
filled with some flexible rubber compound, 
13, which effectively prevents electrolytic 
action from reaching the binding post, 16. 

PATENT NO. 1,032,830 HAS- BEEN 
GRANTED TO WILHELM JOHANN, 
OF ARNHEIM, NETHERLANDS, FOR 
A TWO-FLUID GALVANIC CELL. 
This invention relates to two-fluid gal¬ 

vanic cells having a carbon diaphragm serv¬ 
ing also as an electrode, and it has for its 
object to render the diffusion between the 
two liquid electrolytes automatically pro¬ 
portionate to the varying requirement of 
the cell; that is, to the varying consumption 
of electric current, and to stop the diffusion 
as far as possible while the cell is at rest. 
This object is effected according to this 
invention by utilizing the warm gases and 
vapors generated by the electro-chemical 
action to produce pressure acting upon the 
liquid electrolyte. This utilization of the 
gases and vapors may be effected alone or 
in conjunction with capillary material lying 
against the sides of the diaphragm or situ-

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contracting and Build’g 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

Do You Want 
This Job? 

International Correspondence Schools 
Box 992, Scranton, Pa. 

Please explain, without further obligation on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 

Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 
Electric Car Running 
Dynamo Foreman 
Dynamo Tender 
Wireman 
Mining Engineer 
Telephone Expert 
Civil Engineer 
Automobile Running 

It Pays $3,600 a Year 
There are thousands of just such 

jobs awaiting the trained man. In 
every section, in every state, and in 
every city there are factories to be 
superintended; machinery to be 
repaired; railroads to be built and 
maintained; residences and business 
blocks to be erected; canals, cuts, and 
tunnels to be dug; dams to be con¬ 
structed; or power plants to be 
operated. 
Who should be in charge of this 

work? YOU. 
Who should receive the high 

salaries paid for such work? YOU. 
Who should qualify to successfully 

handle this work? YOU. 
The progress of this age is not 

going to stop, and some one must do 
this work. Will it be you or the 
other fellow? One thing is certain: 
it will be the man best qualified for 
the job. 

Let us help you to qualify for a 
bigger job. What we have done for 
tens of thousands of others we can 
do for you. 
Mark and Mail the Coupon TODAY. 

0 Name_ 

• St. & No_ 
♦ 
♦ City_ State_ 
♦ 

♦ Present Occupation_ 

Wien writing, please mendoa “Modern Electrics.’’ 
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The“HYTONE 

surrounds the metal 

Fiê.2. Fié.l. 

Wien writing 

Rotary Gap 
Quenched Spark 

TRANSMITTING SET 
Duplicates the »hriH piercing ‘one 

characteristic of 5<M cycle sets, but op 
erates on 60 cycles A. C. and p 
tically noiseless in operation. Have 
you ever stopped to cons.der why the 
quenched spark has been adopted ex 
clusively by all modern commercial and 
government stations? This is your on y 
opportunity of purchasing equipment of 
this type, your only opportunity 
having a “Hytone” station, at reason¬ 
able cost. 
We reiterate you are not up to dat 

if vou are not on our mailing -ist, 4C 
stamps will place you there and bring 
our latest literature at once. 

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

AYLSWORTH AGENCIES CO. Street 
U3 Second Street TOLEDO. OHIO 

SAN ERAN* ISCO. CAL. Central Stat«» Aient 
Western Sales Agents 

ated within the insertions. 
In both figures, a is the outer vessel ofc 

the cell, b the carbon diaphragm (serving 
also as an electrode), c a metal electrode 
of zinc, iron, aluminum or other suitable 
metal, and d is a lid with a stopper, e. 
As shown in Fig. I, f is a tubular or other 

hollow insertion, preferably of glass, vul¬ 
canite, celluloid, earthenware, but which 
may also be of carbon or the like; it is ar¬ 
ranged on the underside of the lid and dips 
to a greater or less depth into the elec 
trolyte. The warm gases which are gen¬ 
erated on the discharge of current mostly 
along the sides of the carbon electrode b, 
rise between the insertion f and the car¬ 
bon electrode b, and force here the liquid 
downward so that it rises withm the mser 
tion f to, say, the level indicated by the 
line h; this action taking place more or 
less quickly according to the consumption 
of current and the resulting greater or less 
generation of gas and neat. 
g Now, since this pressure causes the inner, 
level of the liquid to be higher than the 
level of the outer liquid surrounding the 
metal electrode, the pressure due to this 
greater head of liquid will cause the dif¬ 
fusion of the liquid contained within the 
carbon electrode to be more or less ac¬ 
celerated and proportionate to the varying 
requirements. As soon as the consump¬ 
tion of current ceases in whole or in part 
the generation of gas and heat will also 
cease in whole or in part, and thereby cause 
the raised column of liquid in the insertion 
f to sink again. Further owing to the 
cooling of the gases and the condensation 
of the vapors, a certain vacuum will be 
produced between the carbon and the in¬ 
sertion f, which will enable the liquid (or 
portions tnereot; tnai - — 

AHE THE DESI WOODSIDE. SMALL PAR SA {or everyth¡ng . 
on the market, and we have 8, detector cups, 
We have them by the thousa ” screws for 
1 inch diameter with four knuriea plugs with radia-
holding the cry8*^8’?.” brass and Xmmum conden-
tors; stationary, movable bra springs, posts, ad-
ser plates and ot!’^ ')a tc for detectors and all sorts 
justments, cups, bases, Small parts made to of instruments and apparat am P -n the hne
order at lowest pnee^ machinery, 
of rough stock that you req , {or stamps . 
Ä Newark. A. J. 

electrode and now stands at a higher level 
t< pass back to a greater or less depth 
into the carbon and thus prevent the liquid 
contained in the carbon from diffusing or 
passing out from the latter while the cell 

1S U the1 aforesaid pressure action should 
produce a too great pressure in the carbon 
electrode, this pressure will be relieved by 

«E HAVE SEVERAL BARGAINS 
IN SLIGHTLY USED AND SHOPWORN 

WIRELESS INSTRUMENTS 
These are all in Firat-Claw Working Order 

Call in and look them over, 
or send for list 

WALLACE & CO. 
59 Fifth Ave. New York 
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the escape of gases through the stopper, e. 
In such a case, however, the gases must 
first pass through the liquid, by which they 
are partly absorbed.” 
This appears to be an ingenious idea, but 

we do not know how well it works out in 
practice. Perhaps Mr. Hesseln, who has 
worked with this device, should probably 
know. It should seem to us, however, that 
after the battery has been in use for some 
time the gas action should be very little. 

PATENT NO. 1,030.516 HAS BEEN 
GRANTED TO EVERETTE S. LAGARGE 
AND PETER A. ANGENEND. JR., OF 
HOUSTON, TEX., FOR ILLUMINATED 
VEST OR COAT BUTTONS. 
We had thought that the electrical lamp 

had stopped being patented, but in this we are 

glad to say we are mistaken. The present in¬ 
vention shows this to be the case. The in¬ 
ventors, as will be seen, have obtained a pat¬ 
ent on using ordinary electric light bulbs as 
vest or coat buttons, using the device pre¬ 
sumably to find the buttons in the dark, which 
of course is a great help to humanity. How¬ 
ever, the device may also be used to light the 
way home, or, when a burglar attacks you, 
simply flash your vest buttons in front of 
him, and he will be so overcome with surprise 
that he will certainly beat a rapid retreat. 
The device is also very handy to find the key¬ 
hole- in the dark, and it also serves the pur¬ 
pose to stop an automobile from running oyer 
you, and this is effectively done by placing 
yourself in the middle of the road, and, flash¬ 
ing the lights on your vest will certainly stop 
the most ferocious automobile, or, for that 
matter, a train might be flagged also. Of 
course, the inventors do not claim all this, 
but we simply tell it to a long suffering pub-
lie. . , 1 
We are equally astonished that the inven-

tors have forgotten to patent electrically light¬ 
ed shoe buttons, cuff buttons, collar, buttons, 
glove buttons, and also the more important 
buttons for the back of a lady’s dress. 
Many husbands have troubled their brains 

and have often lost their patince in an effort 
to find the 500 odd buttons on a fashionable 

THREE DOLLARS 
sent to us, will bring YOU 
the best little variable 
condenser on the market. 

No. 364 

Just right for secondary receiv¬ 
ing circuits. Looks and works 
like a $10 instrument. 

GET IT 
MURDOCK RECEIVERS 

No. 50 

Guaranteed the most sensitive instru¬ 
ments obtainable at the price 

ANYWHERE 

BY MAIL, POSTAGE PREPAID 

a,OOO ohms, double . $7.50 
3,000 “ “ . 8.50 

MONEY BACK IF THEY DON’T 
MAKE GOOD 

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

162 Minna St., San Francisco 

When writing, please mention “Modem Electrics.** 
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WIRELESS 
HEADQUARTERS FOR WIRELESS 
AND ELECTRICAL SUPPLIES 
Send us 3c in stamps for new catalogue No. 10 

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

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

dress, and it would seem to us that the in¬ 
ventors have missed a good bet by not pat¬ 
enting such a device. We hope they will do 
it soon. 

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 catalogue 

Marconi Wireless Telegraph Co. of America 
Pacific Coast Division San Francisco, Cal. 

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

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

LICENSED ACENTS for the sale of 

PERIKON CRYSTALS 
$1.00 per Set 

LONO DISTANCE WIRELESS CO. SUPPLIES 

CEO. S. SAUNDERS & CO. 
168 Washington Street BOSTON, MASS. 11 Devonshire Street 

“THE BEST DETECTOR e2 5O 

Composition Bare. Nickel trimmings. Cup now made with three 
ret screws, 10 hold mineral-Adjusting rod post 18 on apivot and 
spring is off center. Any point can be reached. The easiest 
handled detector made. Catalog rKtt. 

J. Elliott-SKaw Co. 
B27 Shaw Building 632 Arch Str..t, Phil.. 

When writing, pleaae mention "Modern Electric».’' 

CHARLES F. BURGESS, OF MADISON, 
WIS„ HAS BEEN GRANTED PATENT 
NO. 1,031,038 FOR AN ELECTROMOTIVE 
DEVICE. . 
This invention relates to a new kind of 

vibrator and our illustrations explain the de¬ 
vice better than words. It will be seen that 
the coil, 6, when operated by alternating cur¬ 
rent, magnetizes the core, I, which necessarily 
closes the air space, 5, and a vibrating action 
is the result; this hammering action may be 
transmitted to a table plate, 14, through the 
rod, 15. In this instance the hammering ac¬ 
tion may be used as a means for shaking or 
vibrating the table top to assist the molder in 
performing certain molding operations. 

The inventor also utilizes the method for 
massaging purposes, using the same principle. 
The device is carried out quite effectively, and 
will probably find its way into the market. 

PATENT NO. 1,030,825 

LIGHTING DEVICE. 

HAS BEEN 
KNOERZER GRANTED TO OTTO 

AND TOSEPH W. WEIS, OF HAM¬ 
MOND', IND., FOR A COMBINED 
MEMORANDUM - PAD SUPPORT AND 

This invention relates to an electrically 
lighted memorandum pad, and is quite an 
ingenious idea. In the language of the 
inventor : 

It frequently happens that thoughts or 
ideas are developed at times when it would 
be very advantageous to register or record 
them; that is, to make a memorandum 
thereof for future reference. Many brainy 
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men do a great deal of thinking after re¬ 
tiring for the day, and the convenience of 
having a self-illuminating device upon 
which the thinker may make a memoran¬ 
dum of his thoughts or ideas is self-evident. 

It appears to us that the idea may also 
be applied with more or less success to re¬ 
porters, who often have to take their notes 
in a dark place, and such a device would 
undoubtedly help a great deal. We hardly 
need give any further description of the 
device, which is self-evident to our readers. 

We might say that an ordinary flashlight 
battery is used while, 28, is a push button 
to close the circuit. 

PATENT NO. 1,033,017 HAS BEEN 
GRANTED WILLIAM HUMPHREY, 
OF AUBURN, NEB., FOR AN EGG¬ 
TESTING DEVICE. 
This is a novel idea, and purports to be 

an automatic egg tester. It is well known 
that when an egg is viewed with the light 

falling on it from the back it can be easily 
ascertained whether the egg is good or bad. 
In some devices candles and lamps have 
been used, but lately some electrical devices 
have sprung into existence, and the present 

150 Miles with the WM K.W. Complete Set 
"Gentlemen:— Although I have had your % K. W. set in op¬ 
eration but a few days, I have already worked over 150 miles 
in the day time. (Signed) A. E. Gerhard. Omaha, Neb. 

The "WM” J, K. W. Com plet e Set Boxed for Shipment $40.00 

The “W-M" 1 K.W. Complete Set Boxed for Shipment $60.00 

Send 2c. pootage for our complete catalog "E" listing high 
power apparatus exclusively. 

WORTS MeKISSON MANUFACTURING CO. 

Vacation Money For Boys 
At last we have what every 
smoker has been wanting for 
years. A small and perfect au¬ 
tomatic cigar lighter that the 
wind can not blow out. Just 
think of it, The Stronger The 
Wind The Better. 

Show It and It's Sold 
Boys you can’t realize what a 
big opportunity this is. Just 
try it. Spare one hour a day 
and surprise yourself. Sample 
and particulars mailed poat-
paid for 25 cents. Send today. 

CORUBIA MANUFACTURING Cl. 
71 Third Avenue, New York 

CHEMICALS 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. & S. CHEMICAL CO. 
139 Wo. Main St. Phillipsburg. N. J. 

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

GLENN SABIN ta, CO. 
Town Hall Bld^. Amherst, Mass. 

When writing, please mention “Modem Electrica.” 
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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. 

Jill goods guaranteed 

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

Via Wireless 
!■ s. o. s. SOS = 

Yours can be tie thrill of receiving or sending wire¬ 
less messages over many miles provided a 

Thordarson Flexible 
Step-up 

Transformer 
forms part of your ap¬ 
paratus. Power varied 
by simple turn of thumb¬ 
screw. Connects directly 
to mains — no switches, 
resistances or choke coils 
needed. Two types — 
10,000 and 20,000 volt 
output. Special windings 
to order. 

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

ity conflidered, the 
CHEAPEST. 

Write for full Informa¬ 
tion and price« TODAY. 

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

When writing, please mention “Modem Electrics.” 

patent is a good application on the subject. 
In Fig. i will be seen two openings in the 

black insulating piece, 6. There is an auto¬ 
matic switch, 16, arranged in such a man¬ 
ner that when an egg is placed in the open¬ 
ing the switch, 16, on account of the 
weight of the egg closes the circuit, thereby 
lighting the lamp, 12. This lamp is ac¬ 
tuated by the battery, 13. It is evident that 
the egg may be placed in either of the 
openings. 
Whether this device will be introduced 

into practice we do not know. It would 
be a good idea to make the hens lay the 
eggs directly on the device, thus saving an 
extra manipulation, and the hen could then 
also convince herself whether or not the 
egg was strictly fresh. 

CHARLES F. BURGESS AND CARL 
HAMBUECHEN, OF MADISON, WIS., 
HAVE BEEN GRANTED PATENT NO. 
1,032,529 FOR A BATTERY. 
The present invention shows some improve¬ 

ments in dry batteries, which are mainly as 
follows : 
The inventors have found that the binding 

post, 4, is best located at a soldered seam, 2, 
for some reason only known to them. In 
order to prevent local action, they dip the zinc 
can, i, in hot asphaltum paint, and this is 

shown in Fig. 2. In most of the batteries the 
porous material at 6, which holds the solution 
or electrolyte, is turned in at the top. The 
inventors of the present battery do not do 
this, using, instead, the method shown in Fig. 
2, which does not necessitate turning over the 
upper edge of the carton, 6. Another point 
in this invention is the cap, 10, which has a 
notch, it, to make better contact with the 
carbon. • 
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CORNELIUS D. EHRET, OF PHILA¬ 
DELPHIA, PA., HAS BEEN GRANTED 
PATENT NO. 1,031,698, FOR A SIGNAL¬ 
LING SYSTEM. 
This is a new wireless signalling system 

and we give herewith an extract from the 
patent : 

“In Fig. i, G represents a source of fluc¬ 
tuating or alternating current, preferably of 
high frequency, as, for example, a thousand 
cycles per second, more or less. Included in 

the circuit of said generator is the operator’s 
key k and the primary P of a transformer, 
whose secondary is S. This transformer may 
be of either the air-core type or of the mag¬ 
netic core type. Included in the circuit of 
the secondary S is the condenser K and an 
adjustable portion of the inductance L. C is 
a second condenser, preferably of smaller ca¬ 
pacity than the condenser K, and it is included 
in a closed circuit with a variable portion of 
the inductance L. A variable portion of the 
inductance L is also serially connected be¬ 
tween the aerial conductor A and the earth 
connection E. By means of the transformer 
PS the circuit, including the condenser K, is 
charged periodically at a frequency corre¬ 
sponding with the frequency of the generator 
G. Each time the condenser K is charged, 
however, it discharges through S and L, the 
discharge being oscillatory and of a frequency 
determined by the capacity and inductance of 
that circuit, and, in a measure, by the re¬ 
sistance of the circuit; the resistance, how¬ 
ever, should be maintained as low as pos¬ 
sible. The condenser C is then charged also, 
at preferably high potential, from the circuit 
including the condenser K and periodically at 
a rate equal to the natural frequency of the 
circuit containing the condenser K. The con-
Oenser C, in turn, discharges through a closed 
circuit through the inductance L and the nat¬ 
ural rate of vibration of that circuit is rela¬ 
tively high as, for example, from one hundred 

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, NewYork 

LEIMAN BROS. 

BLOWERS 
VACUUM 

FaucetWATERMOTOR 
Complete with emery wfacM S2.50 
bud wheel, pulley to run*“’"’ 
sewing and washing machine. poV 
isb. In some cities where wo have 
no agents, and where the water 
pressure is good, a sample aotw wUl 
be given free; apply at once M 

ai you want to make some extra 
PI money, or if you ean devota 

your whole time, liberal salary aad 
commission will be paid. 
ALCOHOL STOVES, LAMPS 

AND FLAT IRONS 
■NGOfEKRS WANTED to send for catalog •< * 

dlMUera. Reducing Wheels Planimeters. Address, 
LIPPINCOTT M. S. CO. 

52 Columbia St, 

PUMPS 
for all Gu and Oil Appliances, 
Sand Blasts, Boat Whistles, 
Calliopes, Gas Producers, Gas 
Boosting. Testing. 
VACUUM CLEANING 
Take up own wear. Small 
Piston. Big Air Space. No 
Springs. Powerful. Noise¬ 
less. Can't get out of order. 

IEIMAN BROS.1»“» 
If you require Power and 
Speed for any purpose, 
ask your dealer about the 
Norton Improved 
Water Motor, he can, or 
should be able to tell you 
all about them ; if he can¬ 
not, we can. 

Prices from S3.50 to 
$20.00. 
Catalogue sent on request. 

NORTON WATER MOTOR CO., Inc. 
Resllndale, Mass. _ 

When writing, please mention “Modern Electrics.*’ 
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PATENTS 
Secured or Fee Returned 

Send model or sketch and description of your 
Invention for free search of the Ü. 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 cur clients* inventions free in a list 
of Sunday newspapers with two million circulatien 
and in the World’s Progress. Sample copy free. 

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

Victor J. Evans & Co. 
(Formerly Eran«, Wilkins A Co,) 

Victor Bldg., 724 9li St., N. W„ WASHINGTON, D. C. 

PATENTS 
that protect 

PATENTS 
that pay 

P A TË N T S 
secured and sold 

PATENT 
your ideas and make 
yourself independent 

FREE BOOR 

Williamson ¿Williamson 
1325 ARCH STREET 

PHILADELPHIA, PA. 

When writing, please mention "Modem Electrics." 

thousand to several millions per second. It 
is the energy of these high frequency oscilla¬ 
tions that is then radiated from the aerial A, 
the aerial circuit being preferably brought 
into tune or resonance by suitably adjusting 
the amount of inductance L. In consequence, 
there is radiated from the aerial A trains of 
Hertzian or electro-magnetic waves of high 
frequency, such trains succeeding each other 
at high rate, presumably at a rate correspond¬ 
ing with the natural frequency of the circuit 
containing the condenser K.” 

PATENT NO. 1,032,360 HAS BEEN 
GRANTED TO FREDERICK H. GOSS, 
OF CORAOPOLIS, PA., FOR A TELE¬ 
PHONE-RECEIVER HOLDER. 
This is a novel invention for telephone re¬ 

ceivers and purports to do away with the ne¬ 
cessity of holding a receiver in your hand 
which very often is not alone tiresome, but 
at times when “holding the wire” becomes one 
of the greatest nuisances known. Mr. Goss, 
who probably has found this himself, invented 
this device, which is quite clever, and we see 
no good reason why it should remain un¬ 
noticed, which is usually the case. 
Mr. Goss uses two receivers in order that 

hearing can be affected with both ears in¬ 
stead of one. We have always noticed that 
American telephones use only one receiver. 
Most people who use a telephone frequently 
know that the left ear is very sensitive to 

faint sounds while the right ear is not at all 
so, inasmuch as the telephone is seldom used 
with the right ear. It is very strange that 
such a custom should prevail so long in this 
country, and there is no country in Europe 
to-day where a telephone apparatus has not 

(.Continued on page 556.) 
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0@“ PROTECT YOUR IDEA! 

Patents That Pay 
‘•MY TRADE-MARK” 

“Your business will have tny personal attention.”—E. E. F. 

Dnni/ '" hat an<^ Howto In-KUUIl vent“Froof Fortunes 
• in Patents” Free, con¬ 

taining: “Patents Wanted," “How 
to Advertise Your Patent,” etc. 

FREE : Instructive 112-page Guide 
Book mailed upon request. 

REFERENCES 
Lincoln National Bank. Washington, D. C. 
Little Giant Hay Press Co., Alma, Mich., and 

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

Expert-Prompt Services. Highest References. 

E. E. VROOMAN 
Registered Patent Attorney, Patent Lit igatiaa. Patent Lawyer 

809 F St., N. W., WASH., D. C. 
M, offices are located across the street from the U. S Patent Office 

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 

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 

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

Personal Attention Guaranteed 
30 Years Active Practice 

SIGGERS & SIGGERS 
Patent Lawyers 

SUIT! 2, N. U. BLDG., WASHINGION, 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. 

PATENTS 
8 McGill Bldg., Washington, D. C. 
Patents, Trademarks, Copyrights, Patent Litigation 

Handbook «or InwaSoH. “ rrot.JUnt. tznlolUn, .nd Sellin, 
Inventions * sent free upon request. 

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

Price prepaid, 50 Cents. 

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

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

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

When writing, pleM. mentios "Modern Electric*. 
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SUSQUEHANNA, PA 777 Belmont Street, 

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 % K.W. to 5 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 positiv ely 
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 motor 

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

BARNES MFG. CO. 

Wireless Amateurs Attention 

WE are now carrying in stock 
a good line of wireless goods 
of the E. I. Co., which we 

sellât same price. In addition we 
carry a line of electric supplies, 
flash lights and Everready batteries. 

Send 2 cent stamp for catalogue. 

M. MUELLER 
18 Devonshire Street 22 Exchange Street 

BOSTON. MASS. 

Election Returns By Wireless 
Don’t Wait Until November 

Erect Your Aerial Now and Have it Ready 

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

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

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

I y¡ c. per foot 

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

When writing, please mention “Modern Electrics.” 

Abutre un patents 
ELECTRIC RAT TRAP. 

(54.) R. W. Pu Milwaukee, Wis., sends 
in a sketch for an electric rat trap and 
wishes to get our advice on same. 
A. We have given our opinion fully on 

rat traps before, so it is unnecessary to 
repeat same here. Our correspondent’s de¬ 
vice suffers the same shortcomings as all 
the others discussed during the last four 
months in these columns, also in the col¬ 
umns “With the Inventor.” 
We would advise our correspondent to 

read over the discussions that have already 
appeared and much time and trouble will 
be saved. -

ELECTRIC SWITCH. 
(55.) J. Edgar Linn, East Patchogue, 

L. I., sends in drawings of a switch for 
wireless work, to change from sending to 
receiving, and would like to have our opin¬ 
ion on the device. 
A. The sketches which our correspondent 

sends in are not clear enough, nor is there 
any description from which we can see how 
the switch is supposed to work. In the 
absence of further information we cannot 
give an opinion. 

A NEW DEVICE. 
(56.) Frank Converse, Painesville, Ohio, 

has invented a device which will prevent 
blowing of fuses on motors running print¬ 
ing presses. 
A. The device appeals to us as a good 

one, and we think a patent might be ob¬ 
tained on same. It would be a good idea 
to get in touch with some patent attorney 
with a view of making a search through 
the Patent Office, in order to ascertain if 
a patent may be secured on the device. 

ANOTHER RAT TRAP. 
(57.) F. L. Southgate, Halifax, N. S. 

We refer our correspondent to inquiry No. 
54, discussed above, inasmuch as this de¬ 
vice has all the defects of the first one. 

INDUCTION COIL. 
(58.) Carl Farrell, Puyallup, Wash., sends 

in a diagram on a winding of an induction 
coil. He interposes the primary between 
two sections of a secondary, and wants to 
know if he could get a patent on the 
device. 
A. This scheme has been tried a number 

of times, but not much success has ever 
been had, inasmuch as the primary does 
not have enough surface to act on the core 
and it has been found that such a primary 
tends to cut down the efficiency of the coil. 

THREE WIRELESS OPERATORS 
ON THE “IMPERATOR.” 

Three wireless operators will be car-
tied on the new steamer “Imperator” 
of the Hamburg-American line which 
was launched at Hamburg, Germany, 
May 23. This steamer is the largest 
ever constructed. 
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SENDING AM) RECEIVING WIRELESS OUTLIES 
COMPLETE - PORTABLE 

IDEAL SETS FOR HOME, PICNICS, CAMPING OR BOATING 

No. 796 —$5 Value $3.90 
Sends % to 1 Mile—Receives up to 500 Miles 

This new, up-to-date, guaranteed, portable set, con 
sistingof one X-inch spark coil, equal to the aver 
age n-inch coil, and high tension vibrator, 1 com¬ 
bination universal detector; one 75-ohm nickeled 
case, exceptionally sensitive telephone receiver and 
cord; 1 large high efficient flat plate secondary con¬ 
denser; 1 sending key; 1 condenser switch; 1 spark 
gap with lathe turned ¿í-inch zinc spark ends : 1 tuner 
4^ x 2 inches, latest type, wound with bare copper 
wire; 1 special primary condenser; 1-inch wollaston 

Mounted on solid oak base, size 7 x 12 wire; 1 doub e throw double pole aerial switch; 120 Mounrea on sunn feet aluminum ænai wire ; 2 insulators, complete di¬ 
rections, diagrams and code. The raw material alone would cost you this amount were you to build the set 
yourself. OTpcratcs on two botbrica ••• ... ,. ' ' VI’ V* ' V. T>^•^^*** ,* q*es oo 
No. 798—Same as above, with %-inch coil. Sending radius 1 to 2 miles. Price. • . $5.00 

No- 800 : $8.50 
$15.00 Value 

Sends 8 to 10 Miles. Receives 
600 to 800 Miles 

New—Up-to-Date—Guaranteed 
This set consists of a guaranteed 1-

inch spark coil, the best type ever 
placed on the market for wireless; 1 
sending key ; special flat plate secon¬ 
dary condenser, extra large size; pri¬ 
mary condenser; combination univer¬ 
sal detector; very fine 1000 ohm, silk 
copper wire wound receiver and flex-
ble receiver coni ; the newest type bare 

Mounted on solid oak base, size 8x 14 inches copper wire wound tuner, exception-
ally large canacity; spark gap with 

lathe turned 3.8-in. zinc ends: 1 condenser switch ; 120 feet aluminumaerial wire ; double pole ; double throw 
switch; 2insulators; 1-inch Wollaston wire: proper capacity sending helix : diagrams. 8 to 10 miles gliding. 
600 to 800 miles receiving. Regular $15.00 Value. Operates <»i 6 bnifn-i'y. price complete. $8,50 

WIRELESS SPARK COILS 

W«». 2O1C 
No. 202 
No. 203 
No. 204 

No. 2 >0 
No. 207 
INo- 2«8 

2S.OO 
.->0.00 
7.-..OO 

X 
1 
1% 
2 
3 
4 
6 
8 

Ño. 201» X in. coil 
No. 2 ‘la “ 
No. 201 1> “ 

5.50 
7 75 

We give a greater value in spark coils 
than any other firm in America. Our coils 
are larger than other coils of the same 
quoted spark length as we put more work¬ 
ing material inside of them. Our vibrator 
platinum points are PLATINUM AND 
WON’T STICK by welding together as 
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 th«»n rub¬ 
ped down to a dead finish making the 
handsomest coil on the market. 

. 3%»O 
3.«<> 
3.65 

. 3.95 

For the Beginner 

No. 797 
Mounted on Solid Oak Base 

$2.50 VALUE. 
Receives up to 500 Miles $1.75 

This consists of a combination universal detector; 75 ohm 
nickeled case; exceptionally sensitive receiver and telephone 
cord ; tuner 4M» x 2-inch latest type, wound with bare copper 
wire; 1-inch Wollaston wire; 2 insulators; 65 feet alumi¬ 
num aerial wire. Price . $1.75 

By Mail 32c Extra 

DON’T BUY BEFORE WRITING US. SEND AT ONCE FOR CIRCULAR M. 

HUNT & McCREE 
Laboratories ( The House of Wonderful Values ) General Offices 

255 Washington St. • NEW YORK 92-94 Murray St. 

When writing, please mention “Modern Electrics.” 
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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 promptly answered by mail if 10 cents to cover expenses have been 
enclosed for each question. We can no longer undertake to furnish information by mail free of charge 
as in the past. There are as many as 150 letters a day now, and it would be ruinous for us to continue 
acting as a free correspondence school. 

If a quick reply is wanted by mail, a charge of 15 cents is made for each question. Special 
information requiring a large amount of calculation and labor cannot be furnished without remunera¬ 
tion. THE ORACLE has no fixed rate for such work, but will inform the correspondent 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 
NUMBER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES 

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES 
If you want anything electrical and don’t know where to get it, THE ORACLE will give you 

such information free. 

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 

REWINDING FAN MOTOR. 
(2082.) Oliver W. Cook, Massachusetts, 

writes: 
Q. ï.—How much would I have to alter 

a motor that is designed for 52 volt and 
125 cycle so that it will run on the no volt 
cycle circuit? Will I have to rewind both 
fields and armature? 
A. i.—If the motor is of the commutator 

type, it will be necessary to rewind both the 
field and the armature. If, on the other 
hand, it is an induction motor with a squir¬ 
rel cage rotor, it will only be necessary to 
rewind the field. 

Q. 2.—How large a condenser must 1 
have through which I can pull current 
enough to operate a % kw. coil ? The 
condenser is to go in series with the key 
and the no circuit to prevent the load from 
flickering the house lights, and is to take 
the place of a one-to-one transformer, for 
which I would have to pay. 

A. 2.—This would require a condenser of 
400 to 500 microfarads capacity, and could 
be used only in connection with alternating-
current. You might better buy the trans¬ 
former, because the condenser would be 
very much more expensive to build and 
would be very bulky. It would not stop the 
flickering of the lights, anyhow. 

WAVE LENGTH AND HELIX. 
(2083.) P. J. Theisen, Colorado, asks: 
Q. I.—I have seen several different ways 

in your magazine of finding the wave 
length of a station, and they seem to con¬ 
tradict each other, so I want to know if 
this is the right way to find it: take the 
length of the aerial, multiply this by the 
number of the wires, and divide by 39 (after 
reducing same to inches), which will give 
you the wave length? 

A. i.—Your method is not correct. See 
article on Limited Wave Lengths in the 
March and June issues and answer to No. 
2074 in the July issue. 

Q. 2.—When finding the wave length of 
a loose coupler or a tuning coil do you 
take the length of wire on same and pro¬ 
ceed the same as for aerial? 
A. 2.—As already stated several times 

in this column, a loose coupler or any other 
kind of tuning coil has no wave length of 
its own, and it is useless to attempt to fig¬ 
ure it. 

Q- 3-—I enclose herewith a small piece 
of brass tubing, and would like to know if 
this is a satisfactory material to use on a 
two k.w. helix? I have not tried it out, but 
think that as the current only travels on 
the outside of the conductor that this ma¬ 
terial would be all right as it gives two sur¬ 
faces, the one on the outside and the one 
on the inside of the tube. 

A. 3—Tubing such as you have en¬ 
closed will be suitable for your helix, but 
it is rather large. Tubing inch outside 
diameter would be big enough. The cur¬ 
rent is densest near the outside surface. 
The inside surface has no effect on the 
carrying capacity. 

ONE INCH COIL ON BELL RINGING 
TRANSFORMER. 

(2084.) Thomas Scott, Texas, would like 
to know: 

Q. i.—Would a Thordarson $3.75 bell 
ringing transformer be all right to work an 
E. I. Co. one inch coil for wireless? 

A. i.—No. The output of this trans¬ 
former is something less than 20 watts, 
which is not enough to operate a coil satis¬ 
factorily. 

Q. 2.—Are io glass plates too many for 
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RECEIVERS 
♦ s ▼© $«3 PER SET BRANDES HOT WIRE M ETERS 

*6 

Our products are sold 
to satisfy or money re¬ 
funded. Send for our 
Booklets describing 
them. It’s worth your 
while. 

C. BRANDES, INC. 
111-113 BROADWAY, NEW YORK 

AGENTS ISAN FRANCISCO-FORD KING No. 
I LOS ANGELES-C.E Cook Euctric 

610 Balboa Blog. 
Co., No 745 So. Spring St. 

EVERYBODY’S DOING IT—DOING WHAT? 
LEARNING TO USE SLIDE RULES—WHY ? 

Because the Richard¬ 
son Direct Reading 
Slide Rule is so sim¬ 
ple that a child can 
operate it, besides the 
price is right — only 
$2.50 for either rule 6 
or 10 inch. If ordered 
now I give you FREE 

my new book, THE SLIDE RULE SIMPLIFIED—contains 78 full size engrav¬ 
ings, showing just how to set the rule for as many problems. The information 
in the book is worth alone the price of the rule. Price, book without rule, $1.00 
paper, $1.50 flexible silk. Free, a limited number Students’ 10' Rules, cardboard 
scales. One to each purchaser of book. 

G. W. RICHARDSON 
Ex-Chief Electrician U. S. Navy. 4206 24th PIaACE, CHICAGO, ILL. 

THE SLIDE RULE 
SIMPLIFIED 

1912 

by 
Geo W Richardson 

A RED DEVIL PLIER guarantkd quality 
This No. 1025 THIN NOSE slip joint combination pi er is 

Has knurled handles. It’s the 
handiest plier you ever used in 
your life. The THIN NOSE is a feature. You should use this 
RED DEVIL PLIER on your auto, boat, battery, wireless, 

50c. 

DROP FORGED TOOL STEEL, 
i-in- long. Gun Metal Finish. 

6 

or in fact anywhere, it’s so practical. , 
Your local dealer has it. Ask for Red Devil, No. 1025, 

but if you can’t get it locally, send us 50c and your dealer’s 
name and one sample pair only will be sent you prepaid. 

SMITH & HEMENWAY CO. 
152 Chambers Street New York, U. S. A. 

The Lägest Maker» of the BEST Pliers in the World. 

I i EXPANSION AND 
! ! TOGGLE BOLTS 
H I? 2 Just what you need for making 
w I M x 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 Free Samples and Catalogue M 

STEWARD & ROMAINE MFG. CO. 
124 No. 6tb Street. PHILADELPHIA, PA. 

(Oldest and largest manufacturers of expansion bolts 
in the world.) _ 

NOMIE ROTARY ENGINE 

Th» “C" 6 CHIidtr Namie 12 H. P. 
Weight 16 ounces. 

Lightest and Most Powerful Miniature Motor in the World. 
4 Types—% H.P. to H.P.—3 oz. to 22 oz. 

EFFICIENCY, RELIABILITY and DURABILITY GUARANTEED 
Not a toy engine, but a scientific Miniature power apparatus de¬ 
signed to propel Model Aeroplanes, Monorails, Speed Boats, 
Fans, Gyroscopes, and Experimental work. You can carry any 
of our complete engine outfits right in your coat pocket. Our 
motors operate on Compressed Air, Steam or Carbonic Acid 
Gas. Not expensive to operate. Simple and durable. All the 
salient features of our engines are fully protected by letters of 
patent and is the only engine of its kind in the world. 

Testimonials and illustrated catalogue on request. 
NOMIE ENGINE COMPANY, (Ltd.), Aviation Field, CICERO, ILL. 

When writing, please mention “Modem Electrics.” 
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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 

WIRELESS OPERATORS 
trained here are “Making Good” at «ea. Sum¬ 
mer course (day and evening) July 1st to 
Aug. 31st. FaU vour»e begins -evt. 30th. Good 
equipment 8 instructors—both codts—certi¬ 
ficate gran ted — Correspondence invited. 

EAST SIDE Y. M. C. A., TELEGRAPH SCHOOL 
150 Elas» 86th Street New York City 

LEARN WIRELESS BY MAIL. 
This is your opportunity to study wireless right in your own 

home. Wireless men in demand. Let us send you First 
Lesson Free. Our course is thorough, complete, prac¬ 
tical and up-to-date. Write to-day. 
KENOSHA WIRELESS SCHOOL 

AVENUE M KENOSHA, WIS. 

LEARN WIRELESS 
Learn to be an expert wireless operator. 

The course given by this school is up-to-date 
and practical. We teach the student how to 
become an expert In the shortest possible 
time. Day and evening classes. Call or write 
to-day for plan and terms. 

BARRETT’S WIRELESS SCHOOL, 
344 E. 152d St., New York City. 

Brooklyn Cekgrapl) School 
LEARN TELEGRAPHY; telegraphers wanted, both sexes, 
or wireless, commercial and railroad; account new 8-hour 
law; salaries $14 to $30 per week; easily learned; day or 
evening ; positions assured 
BROOKLYN TELEGRAPH SCHOOL 
313 Fulton St., near Borough Hall, Brooklyn 

Catalogue free 
LARGEST AND OLDEST TELEGRAPH SCHOOL 

ÇTI 'RV — This new profession offer« unlimited oppor-
J I U U I — tunities to the young man who wants to learn 
tifinci Eor how to bee »me a licensed wireless operator and 
W I K t L LJa enter a field that is not overcrowded 

This school is equipped with the latest and 
best commercial instrumentsobtainable and is in direct communica¬ 
tion daily with shore stations and ocean steamers Student» who 
complete our course readily obtain positions with wireless and steam¬ 
ship companies. Endorsed by leading authorities. Write or call 
to-day for free booklet ‘‘A.* with complete plan and terms 

PHILADELPHIA SCHOOL Of WIRELESS TtlEGRAPHY 
Sk errett Bldg. Ridge & Green Sts. Philadelphia, Pa. 

50 YOUNG MEN 
Wanted at once to learn Wireless Telegraphy, and 
be ready for good positions with Wireless Tele¬ 
graph Companies who are notified to prepare for 
passage of new law effective July 1st. Special 
rates given. Write 

NATIONAL TELEGRAPH IN«T. CO. 
Seattle. WM1L Portland, Ore. 

1 - • • in house wir-
I PPTV*! Pin nc inK? If not. study our 90 genuine 

(due print drawings, of all up-to-
_ date labor saving diagrams and 
connections for wiring bells, lights, annunciators, gas lights burglar 
alarms, telephones, fire alarms. etc. —everything known in house-wiring 
to date, for saving time aud material. These drawings are bound in the 
form of a flexible book (9 x 12) for convenience in using on the job. No 
one interested in house-wiring can afford to be withoot these drawings as 
they're a house-wiring education in themselves. Send for them, and if 
they don't make you more efficient as a wireman and save you a hundred 
times their cost as a contractor return them and money will be refunded. 
50 cents, postpaid 

PATENT SPECIALTY COMPANY 
462 Sanchez Street, San Francisco, Cal. 
When writing, please mention “Modem Electrics.” 

the secondary condenser of my coil? 
A. 2.—This depends upon the size of the 

plates. Six plates having tinfoil 6 inches 
by 8 inches would be plenty for this coil. 
Q. 3.—Can the lightning ground be used 

also to ground the instruments, and if so, 
how? 

A. 3.—Yes, the lightning ground may be 
used for the instrument ground, and it is 
only necessary to connect the ground ter¬ 
minal to the lightning ground wire. 

LEYDEN JAR CONDENSER. 
(2085.) Frank Moy Ling, Oregon, writes: 
Q. I.—I have a radial oscillation trans¬ 

former. The secondary consists of 25 feet 
of No. 8 B. & S. copper wire wound on a 
frame 10 inches in diameter. There are 
ten turns spaced 1 inch apart. The pri¬ 
mary consists of 18 feet copper tubing, % 
inch in diameter wound on a frame 14 inches 
in diameter. There are four turns spaced 
i inch apart. My aerial is composed of six 
strands of No. 14 B. & S. aluminum wire 
spaced Ij4 feet apart 63 feet long and 48 
feet high. Please give wave length of os¬ 
cillation transformer; of aerial? 

A. i.—See answer to No. 2083. The 
wave length of your aerial is about 170 
meters. 
Q. 2.—How many one-quart fruit jars 

are necessary for the condenser, described 
in the April, 1911, issue by E. J. Lamb, for 
the “Electro” y2 k.w. transformer coil with 
vibrator, to be used with the above appa¬ 
ratus for a 354 inch spark coil? 

A. 2.—Three or four will be required for 
the transformer coil and four connected, 
two in series and two in multiple for the 
354 inch spark coil. 

Q. 3.—Please give diagram for connect¬ 
ing the following set through Electro an¬ 
tenna switch. Receiving: Three slide tuner, 
silicon detector, variable and fixed con¬ 
denser, 2800 ohms receiver. Sending: Os¬ 
cillation transformer, two clips on second¬ 
ary, two clips on primary 54 k.w. trans¬ 
former coil with vibrator, glass jars con¬ 
denser, key, rotary spark gap, hot wire 
meter and storage batteries. 
A. 3.—Diagram herewith. 

tv 6 V 

2 K.W. TRANSFORMER FOR 220 VOLT 
D. C. 

(2086.) Mario R. Pujol, Buenos Aires, 
writes: 

Q.—Will you please tell me in the Oracle 
the length, weight and diameter of the 
core, the size of wire and number of sec¬ 
tions and weight of each in the secondary 
of a 2 k.w. transformer for 220 volts direct 
current? 

A.—Transformers cannot be operated di¬ 
rectly on direct current. An open core 
transformer may be used in connection with 
an electrolytic or mercury turbine inter¬ 
rupter on direct current, but it then be¬ 
comes simply an induction coil. The fol-
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We Want Men To inter Our School of Instruction 
TO BECOME WIRELESS TELEGRAPH OPERATORS 
APPLICANTS MUST BE OVER 19 YEARS OF AGE 

Those desiring to enter the technical class forming NOW must send 
their applications in AT ONCE. Applicants may enter the Code Class 
at any time. 

Tuition fee is $15.00 for the complete course, which amount is 
refunded to the student after one year’s service in the Marconi Wire¬ 
less Telegraph Company of America. 

Address communications to INSTRUCTING ENGINEER, 

Marconi Wireless Telegraph Co. of America 
2» Cliff Street, NEW YORK. 

The Omnigraph Automatic Transmitter combined 
with standard key and sounder. Sends your tele¬ 
graph messages at any speed just as an expert oper¬ 
ator would. Five styles $2 up . Circular tree. 

Omnigraph Mfg. Co., 39^ Cortlandt St, New Yorii 
_ _ __ J 

IN THE SHORTEST 
POSSIBLE TIME 

TELEGRAPHY TAUGHT ELECTRICITY 
Complete in One Year 

SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 

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

necessary engineering work. Teaches simplicity, concentra¬ 
tion, hard work. For young men of enerar and character. 
20 years of greatest success. Graduates hold first-class posi¬ 
tions. Open* ¡Sept. 25, Write for new catalog. 

1 8 Takoma Ave., WASHINGTON, D. G. 

Wanted A man or woman to act as our in-
naiucu formation reporter. All or spare 
time. No experience necessary. $50 to $300 per 
month. Nothing to sell. Send stamp for par¬ 
ticulars. SALES ASSOCIATION, 
948 Association llldsr, Indianapolis, Ind. 

NOT I C E 
^Members Wireless Association of America* 
THE Annual Official WirelenM Bine Book of the WIRELESS ASSO¬ 

CIATION OF AMERICA goes top ream soon. 

The new Blue Book will be a radical departure from others that have been issued and will positively be 
the mo.t Lomplete book of the kind published a lywhere. The book w 11 be at le^st twice as large as hereto¬ 
fore and will contain the greatest number of wireless amateur sations in tie 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 Sta’es. 

Listing in the W'reless 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 $.10. 

OFFER EXTRAORDINARY 
We will make the following unparalleled offer: 
1st. Send you MODERN ELESIRICS for an entire year beginning with the September issue. 
2nd. List your name in the new Wireless Blue Book. 
3rd. To send you copy of the Blue Book and Chart 

ALL Fnp $1J5 

I M PO RTANT When sending application for listing, give name and address, location, power used 
type of aerial, also any other information to enable us to figure your wave length, etc., correctly. 

Remit by Cash, Stamps or Money Order, to 

WIRELESS ASSOCIATION OF AMERICA 
231 FULTON STREET NEW YORK CITY 

When writing, please mention “Modem Electrics.” 
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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. 

SAMS CATALOG SAME PRICES 

Static Machine $4.00 

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

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

Opposite City Hall 

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 Boston, Mass. 

General Agents Wanted, selling 
this remarkable new patented attachable 
fan for Sewing Machines, prevents sick¬ 
ness, purifies the air in your home, retails 
$1.00, sold everywhere, can be made a 
fortune in one season, liberal price. Get 
information. Attachable Fan Co., 80 
W. 124th St., New York Citv. 

THE BOY SCOUT 
A Weekly Devoted to the Boy Scouts of America 

TROOP NOTES, STORIES, Etc. 
Subscription 25c per Year Canada 75c 

AGENTS WANTED 

The Boy Scout, 40 Charlotte St., Utica, N.Y. 

When writing, please mention "Modem Electrics.” 

lowing transformer should take about 2 
k.w. when operated on 220 volts in this 
manner: Core, 14 inches by 1% inches, 
primary winding, two layers No. 12 DCCC 
wire; secondary, 12 lb. No. 32 SSCC wire 
wound in thirty pies, % inch thick. The 
primary and secondary winding should be 
separated by a hard rubber tube having 
walls Ts inch thick. The interruptions of 
the primary current should be at the rate 
of about 250 per second. 

CHANGING A. C. TO D. C. 
(2087.) Arthur Van Pelt, Illinois, inquires: 
Q- X.—If A. C. no volt is changed to 

D. C. is the D. C. of the same number of 
volts or not? I have read that D. C. is 
about 10 or n times as strong as A. C. Is 
this true? 

A. i.—When the no’ volts A. C. is con¬ 
verted to D. C. through a rectifier the volt¬ 
age of the latter is about 70. There is no 
truth in the statement that D. C. is about 
10 or il times as strong as A. C. Equal 
amounts of A. C. and D. C. will do the 
same amount of work provided the A. C. 
does not lag behind or lead the voltage in 
the circuit. 

Q. 2.—I have an electric car line rigged 
up and would like to start, stop and re¬ 
verse it from my desk. I have heard of 
these reversers but do not know how to 
make one. Kindly tell me how one of them 
is made. 

A. 2.—We presume this refers to a toy 
electric railroad. If the motor used on the 
car is of the permanent magnet field type 
it is only necessary to reverse the current 
supply of the motor in order to reverse it. 
This may be done by means of a simple 
reversing switch placed anywhere in the 
circuit. If, on the other hand, the motor 
field is of the electro-magnet type some 
such device as is described on page 106 of 
the May, 1911, issue should be used. 

Q. 3.—Why do some electric things need 
more amperes than volts and others vice 
versa? Please explain this difference and 
why it is? 

A. 3.—As a rule, apparatus wound with 
fine wire requires a small amount of cur¬ 
rent at high voltage, while apparatus wound 
with coarser wire requires a large amount 
at a lower voltage. 

%-INCH SPARK COIL. 
(2088.) John W. Magee, Pennsylvania, 

asks: 
Q. i.—Kindly give me the diagram how 

to connect the following : %-k.w. trans¬ 
former, helix, spark gap, condenser, anchor 
gap, hot wire ammeter and primary con¬ 
densers and rotary spark gap. 
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Auristophone No. 1 Magnifier 
A loud sounder for telephone or tele¬ 

graph with 4 Ohm reproducer. $3.50 
with 75-150 Ohm reproducer. .$4.00 

Long 175-200 “ “ ..$4-25 
Distance 225-350 " " . .$4.50 

400-625 " “ ..$5.00 

Auristophone Loud Speaking Tele¬ 
phone or Telegraph Reproducers 

(Adapted to be Attached to 
Standard Horns) 

Local, 4 Ohms . $1.50 
75-150 Ohm reproducer. $2.00 
175-200 “ “  $2.25 
225-350 “ “  $2.50 
400-625 “ “  $300 

“RESULTS” 
Our Motto 

Auristophone Model A 
Loud Speaking Transmitters 

With Without 
Pushbutton Pushbutton 

4-7 Volts. $7-5o $7.00 

Auristophone Opera Receivers 
(A Super-Sensitive Transmitter) 

Without With Special 
Induction Coil. Induction Coil. 

Single . $12.00 $15.00 
Double . $22.00 $25.00 

Auristophone Long Distance 
Operators Receivers 

Acoustic Featherweight 
Focus Regulating Comfortable 

Resistance Single Double 
75-150 Ohms $2.00 150- 300 Ohms $4.50 
175-200 “ $2.25 350- 400 “ $5.00 
225-350 “ $2.50 450- 700 “ $5.50 
400-625 “ $3.00 800-1250 “ $6.50 

Our Specialties 
Acoustic, Microphonie and Magnetic Hear¬ 

ing, Speaking, Dictating, Announcing, 
Communicating, Duplicating, Re¬ 
cording, Signaling, Amplifying, In¬ 
tensifying, Opera, Concentrating 
and Vigorating Devices of 

Scientific Reliability. 
"AURISTOPHONE” 

Trade-Mark 

H. G. Pape Electric & Mfg. Company 
(Incorporated 1905) 

BUFFALO, N. Y., U. S. A. 

When writing, please mention “Modem Electrics.” 
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ELECTRICAL CATALOG 
WIRELESS 

Mailed for 6c. »tampa or coin, which yon may dé¬ 
met fr« in flr»torderuf il 00 Moot elaborate ealalog 
of it» kind published. 75 p w ¡relesa instruments fur 
commercial and experimental uae; 20 p Telegraph 
Inata- 30 p motors and dynam- a all »izes; 15 p flash, 
lights and miniature lamps: 115 pp mlrrosc pes, 

light ng plants, launch li.hting outfit», miniature railways, mechanical 
tools, books and general electrical snpplies 
SAVE MONEY on ANYTHING ELECTRICAL by having this big catalog. 

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

Efficient Air-Cooled Spark Gap 
Price, $4.50 

With Mahogany Base 

G.S. CROWTHER 
1414 Pembroke Street 

VICTORIA, 8. C.. CANADA 

Wireless Bargains^ Wireless Bargain House 
Spark Coils 

1-4 Inch - - - I 2.00 
1-2 " - - - 3.00 
1 "... 4.00 
11-2" - - - 5.25 
2 " - - - 7.50 
3 "... 15.00 
1-2 K-W Trans¬ 

former - - 6.00 
1-2 K-W Trans¬ 

former With 
Fine Vibra¬ 
tor - - - 8.00 

These Coils are abso¬ 
lutely, without a doubt 
or question, the best 
Standard Spark Colla on 
the Market. Money back 
if you want it. 

Enameled Wires 
Per Pound 

12-14 Inch - - - $ .30 
16-18-20-22 - - - .40 
24-26 ----- .50 
28-30 . .70 
32-34 . 1.25 
36-38 . 2.35 
8-14 Alumin num 

Aerial or 
Helix - .50 

Send 2 cent stamp for 
our Catalog and big bar¬ 
gain Bulletin. No Post¬ 
als. 

Brooklyn Wireless and Electrical Novelty Co. 
Dept. G. 766 Broadway Brooklyn, N. Y. C. 

Moulded Insulating 
Compositions 

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

The Siemon Hard Rubber 
Corp. 

Bridgeport, Conn. 

When writing, please mention "Modem Electrics.” 

A. I.—Diagram herewith. Primary con¬ 
densers are not needed and have been omitted. 

Q. 2.—Do you know what a license will 
cost for an amateur wireless station when 
the law passes? 

A. 2.—As far as we know, the license 
will cost nothing. See editorial page, July 
issue. 

Q. 3.—I would like to make a J4-inch 
spark for a test and one thing holds me 
from making it, that is the winding of the 
primary. Could you give me some infor¬ 
mation in winding one? 
A. 3.—Insulate the core with two layers 

of tape. Over this wind two layers No. 22 
B. & S. DCCC, tying the end turns with 
thread to keep them from slipping, after 
which soak the whole thing in melted paraf¬ 
fine until all the air has been driven out. 

TYPE OF AERIAL. 
(2089.) L. Anderson, New York, in¬ 

quires: 
Q. i.—Is a helix 22 inches in diameter, 

14 inches high, composed of 12 turns No. 4 
copper wire, too large for a i%-k.w. trans¬ 
former? 
A. i.—No. 
Q. 2.—Of the types shown on sketch 

herewith, which aerial do you consider best, 
“A,” “B,” "C" or “D”? 

A. 2.—The L-shaped aerial shown in 
type “A” gives the best results. It would 
be better if you connect the lead in at the 
low end instead of the high end. 

Q. 3.—Will the Gernsback electrolytic 
interrupter operate on 30 volts furnished 
from dry cells, and would you please pub¬ 
lish a diagram showing the way it is to be 
connected to the coil? 
A. 3.—No. You must have at least 45 

volts. With this amount connect the positive 
pole of the battery to the positive binding 
post of the interrupter, then connect the 
negative binding post of the interrupter to 
the one of the pri.mary binding posts of the 
coil, then connect the remaining primary 
binding post of the coil, through the key, to 
the negative side of the battery. If your 
coil has a mechanical vibrator on it screw 
it down tight so it cannot vibrate. 

RECEIVERS WITH DIFFERENT RE¬ 
SISTANCES USED TOGETHER. 

(2090.) William J. Baker, Ohio, writes: 
Q. i.—I have an aerial 35 feet long, 

composed of aluminum wires, and wish to 
lengthen the aerial. Will it work if I splice 
more of the same kind of wire on the 
present wires? 

A. i.—Yes. Aerial should operate satis¬ 
factorily if the splices are well made and 
protected from the weather. The best 
means of protecting the splices is to wrap 
them with tinfoil and then tape them up, 
using rubber tape. 

Q. 2.—What is the wave length of the 
following aerial: 35 feet long, 30 feet high, 
composed of 4 wires spaced 1% feet apart; 
the lead into instruments is 85 feet long? 
A. 2.—About 175 meters. 
Q. 3.—Will a 1000 ohm receiver and a 

75 ohm receiver work together on the same 
head band for wireless? 
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“HALCUN” LOOSE COUPLER 
$7.50 

Latest receiving tuner on the market. Has 
secondary taps brought out to multiple point 
switch. Double slide on primary allowing 

any portion of winding to be used. 
Primary wound with bare copper 

wire in groove on black fibre tube. 
Secondary, green silk on fibre tube. 
Base and ends solid mahogany or 
oak as desired. 

HALLER -CUNNINGHAM ELECTRIG CO. 
428 Market Street SAN FRANCISCO, CAL. 

The Master Slide Rule 
is the only Rule in the World whereby inside meas¬ 
urements if doors and windows etc. can be taken 
rapidly and accurately. It is also far superior 10 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 

I he Efficiency of Our Instruments 
ARE KNOWN THROUGHOUT THE COUNTRY 

Our Loose-Coupling Tuner 
efficiency of your station fully 60 per cent. Price complete, $8.00 
Send 2c stamp for complete catalogue, No postals answered. 

^HE I. W. T. WIRELESS CO., 104O-a Broadway, Brooklyn, N. Y. 

THE INWESCO ROTARY SPARK GAP 
SYSTEM E. A. KERN 

The Best Commercial Rotary Spark Gap 

Commercial Wireless 
Stations 

Condensers 
Variable end Fixed 

Mercury and Electro¬ 
lytic Interrupters 

PATENT APPLIED FOR 

Complete 
Experimental Wireless 

Stations and 
Apparatus for College 

and Amateurs 

X-Ray Apparatus 
Commercial and 

Experimenta 

INTERNATIONAL WIRELESS SIGNAL COMPANY 
WEST NEW YORK, NEW JERSEY, U. S. A. 

Department D. T. 

CATALOGUE FOR THREE CENTS 

writing, please mention Modem Electrics.” 
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The Baby Engine 
1-2 H. P. 3 3-4 LBS. 1-2 H. P. 

The Smallest 1-2 H. P. Gasoline Engine in the World 
AERO TYPE with 18 in. aluminum Propeller AIR-COOLED 

MARINE TYPE With cast iron Fly-Wheel, WATER-COOLED 

SENO 2 CENTS IN STAMPS EOR OUR LITERATURE 

THE BABY ENGINE CO. 
501 Fifth Avenue, New York 

MAKE MONEY WITH ME 
Share in my success. No capital re¬ 
quired. I started with only $5 and 
built up a $1,000,000 company in less 
than 6 years. Honest, earnest men and 
women should write to me at once. 

$200 to $500 a Month 
can be made in a high-grade business of your 
own. No matter where you live, I will teach 
you my business by mail. Then I will cooper, 
ate with you and show you how to make a 
big success. Send to-day for my FREE book, 
“How $5 Grew To $1,000,000.“ 
W. M. Ostrander, Suite 110, 12 West 31st St., New York 

The "Wonder” 
Truss. 

(Water Pad Trass.) 

When adjusted by our expert fitter means a new 
lease of life to the sufferers from rupture. 
We guarantee to improve your rupture with¬ 

in one week with the Wonder Truss or re¬ 
fund your money. 
The Wonder Truss holds your rupture with 

ease and comfort. No leg straps or steel springs. 
An appliance that meets every requirement 
Exceptional Offer: Single Truss, $6.00. 

Double Truss, $8.00. Examination Free. 
Office hours, 9 to 6. Write for Circular. 
If you cannot call, we fit you by mail. 

DIFFENBACH ®.CO,, 
Dept. E 102 W. 42d St., New York, N. Y. 

When writing, please mention "Modem Electrics.” 

A. 3.—Yes. These receivers will work 
together, but the results will not be good. 
The signals will be heard fairly strong in 
the looo ohm receiver, while those from the 
75 ohm receiver will be barely audible. This, 
of course, is assuming that both receivers 
are in good condition. 

SENDING AND RECEIVING WAVE 
LENGTHS. 

(2091.) C. E. Kroener, New Jersey, wants 
to know: 

Q. I.—If you have secured a license 
from the Secretary of Commerce and Labor 
does that give you the right to send and 
receive out of your own State, or just to 
receive out of your own State? 
A. i.—There is no restriction on the 

amount of receiving you may do, and none 
on the amount of sending, so long as you 
do not cause wilful interference with any 
other station. 
Q. 2.—If your transmitting set must not 

be over 200 meters, can you have a larger 
wave length for receiving, if you have a 
license? 
A. 2.—Yes. There is no restriction on 

the receiving wave length. 
Q. 3.—Can you give me the right num¬ 

ber of wires for my aerial, which is 100 feet 
long, to make the 200 meter wave? If 
the height has anything to do with the 200 
meters, my aerial is 35 feet high at one 
end and 22 feet high at the other. 
A. 3.—Four wires 00 feet long. This 

gives a natural wave length of about 150 
meters, leaving 50 meters to be made up in 
the secondary of the oscillation transformer. 
The exact number of turns depends upon 
the amount of capacity in the aerial and 
cannot be figured in advance, but must be 
determined by experiment. Arrange the 
closed (condenser) circuit as per the table 
on page 276 in the June issue, and then 
tune the aerial circuit to resonance with the 
condenser circuit by means of a wave meter 
or a hot wire ammeter. 

ROTARY SPARK GAP ON SPARK 
COIL. 

(2092.) James Hayes, Texas, asks: 
Q. i.—Will a rotary spark gap on a V/v 

inch coil produce a singing spark? 
A. i.—No. The reason that the spark 

gap fails to produce a musical note is that 
the duration of the spark discharge from 
an induction coil, operated in the ordinary 
manner, is so short that the rotary gap is 
unable to break it up; also the irregularity 
in the spark is due to the fact that even 
though you do have a large number of 
plugs in the revolving wheel, if the station¬ 
ary plugs and revolving plugs are not in 
line at the instant the rise in voltage in the 
secondary of the coil takes place, no spark 
will occur. This is due to the fact that the 
rise in voltage in the secondary is almost 
instantaneous and it dies out again with 
equal rapidity. Although the revolving plugs 
pass the stationary ones with great rapidity, 
the action of the voltage in the coil is still 
quicker, and, as just stated, if the plugs 
are not in line at this instant no spark will 
occur. 
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and Answers of the 

$1.25 
PrÍCe andh'fron't"’1"e B°Un<1 V°luDle N°' 41 bound in rich black c'oth, *°ld stamped back 

MODERN PUBLISHING COMPAN^™^^ Street, New York City 

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 

-i-, ,, , progress in electricity and particularly wireless progress for an entire 
year. The Volume No 4 is a veritable gold mine of interest to you. This Volume con¬ 
tains the wonderful story of Ralph 124 C41 -f- of which you have heard so much. This 
story which plays in the year 2600, has been running serially in MODERN ELECTRICS 

withold'd ̂ °Und *n the Volume > ,he reader has a rhance to read it from start to finish 

By mail extra anywhere in the United States and Foreign, $.40 Send M.Ö.’ Skimps or Cash 

GRAND SPECIAL OFFER Bound Volume No no 3> 7,0 PaEes
THE THREE FOR .... $3.25 By mail extra. $*9» 

“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. 7

Volume No. 4 Modern Electrics 
READY NOW 

The Greatest and Most Instructive Volume Ever Issued by Us 

Measure» 10x7^ in.; 2% in. Thick; Weight 4^ lbs; 958 Pages-
Over 2000 Illustrations; 600 Authors; 300 Articles of Highest Interest 

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 %-lneh, »17.00 per M., 

»4.50 per 250 ft. 
Iron Conduit %-lnch. »33.00 per M. 
Union Switches, Boxes, »11.00 per C. .12 each 
Snap Switches, 5 Amp. 12% each 
8- I*. Flush Sw. Plates of any finish, 

»32.00 per C. 32% each 
3-Way Flush Sw. Plates of any finish, 

»43.00 per C. 45 each
Hubbell Shade Holders. »3.50 per gross 
Flush Screw Recpt. 35 each 
Cleat or Concealed Rosettes . »5.50 per C. 
Pull Sockets, %-P. B. or B. B. 26.00 per C. 

Refilled Lamps (as good as new), 
4 to 16 C. P. »6.00 per C. 

Good Friction Tape. 22 per lb. 
Rubber Tape . 40 per IK 
Iron Boxes and Covers.   ,n each 
Wood Brackets . 2.00 per C. 
Glass Insulators . 2.00 per C. 
Bushings, %-inch . 1.00 per C. 
Locknuts, %-inch . 25 per C. 
3-Inch Round Outlet Boxes. 07 each 
%-Inch A. or B., V. V. Fittings 

(same as condulet) . 15 each 
Entrance Fittings, with Bushings 

H-Inch .   each 
A-2 Wire Grip Moulding. 1.15 per c. 

ASK FOR PRICES 

M. RUTKIN 
287-89-9 1 Fifteenth Ave., Newark, N. J. 

When writing, please mention "Modern Electrics.” 
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AERONAUTICS 
The Leading British 
Monthly Journal Devot¬ 
ed to the Technique and 
Industry of Aeronautics. 

(FOUNDED 1907) 
Yearly Subscription One Dollar, Post Free 

XT ». • A specimen copy will be mailed 
LiOlC • free on receipt of 10 cents. 

— HEAD OFFICE: — 
3 London Wall Bldgs., London, England 
American Office : 250 West 54th St., New York 

BARGAINS IN MODEL AEROPLANE 
BUrPLIES. 

Rubber 1/16 Inch thick, 2 feet for. Io 
Ball Bear'll Propeller Shaft (1/16-Id.) ... .20c 
6-lnch Aluminum Propellers, each. »e 
Hand Carved Propellers, per Inch......;.. Bo 
Propeller blanks, from 6 to 9 Inches, 10c, 

10 to 12 Inches . .. ■ . 120
Send 2c stamp for bargain catalogue. 

THE I. W T. AEROPLANE COMPANY, 
1040a Broadway, Brooklyn, N. Y. 

Model Aeroplanes & Accessories 
We msnuiacture the highem grade of aeroplane model, on Iha market, 

ïven nàrt 1. well made f rom th. Pert ot material, and in exact aeeort-
ané?with th. de.lgn. aubmitted to W. have on hand at all tome, 
rtock model, ot all well-known machines. We carry a complete rtock o 

partícula«!* our labor saving elastic motor winder 
Aero Mfg- & Accessories Co. 

IS Dunham Place Brooklyn, N. T. 

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, 
454 xîÿ. printed title on cover in gold letters 

All interested in electricity, old or young, 
artisan or amateur, expert or experimenter, 
should own this positive authority. It answers 
questions, and enables you to figure those 
complicated calculations. 

Price, $2.00 
By mail extra 12c. 

Hintern TElrrtruß, Tßonk Orpt-
231 FULTON ST., NEW YORK CITY 

When writing, pleas mention "Modern Electrics.” 

Q a.—Please give size and amount of 
tinfoil sheets to reduce sparking at vibrators 
on a lj4-inch coil? 

A. 2.—This condenser should contain 
i loo square inches of tinfoil, separated by 
paraffined paper o.ooi inch thick. The sheets 
may be made any size that will fit into the 
coil box. 
Q. 3.—How many turns of No. 8 copper 

wire i inch apart, 12 inches diameter, helix, 
to bring up wave length to 200 meters when 
having 175 meters natural wave length? 

A. 3.—Probably one or two. See answer 
to No. 2091. 

SIZE OF WIRE FOR CONNECTING 
UP. 

(2093.) R. Woodward, New Jersey, asks: 
Q. !.—What is the best wire to use for 

wiring a j4-k.w. sending set? 
A. i.—No. 10 stranded rubber covered 

copper wire. • q 2.—What is the best wire for lead-
in from antenna to lightning switch? From 
switch to instruments? 

4 2—The aerial lead-in should be of 
the same material as the aerial wires and 
should be equal in conductivity to all of 
them in parallel. From the switch to the 
instruments use No. 10 or No. 12 stranded 
rubber covered copper 
Q 3.—How large a dynamo is needed 

to operate a %-k.w. transformer coil with 
vibrator and condenser? 

A. 3._Any dynamo which will furmsii 
10 amperes at from 10 to 12 volts will be 
suitable. 

THREE SLIDE TUNER. 
(2094.) C. Don Martin. Oklahoma, writes: q j.—i intend making a three-slide 

tuner with brass spring sliders. In which 
direction should the ground slider run, ano 
in which direction should the other two 
sliders run that are connected to the de¬ 
tector circuit? . 
A i.—The placing of the sliders make-

no difference so Idhg as they slide the full 
length of the coil. q 2._How do you make the buzzer 

A. 2.—See answer to No. 2071 in the 
Jvlv issue. . q 3—What is the purpose of a con¬ 
denser? . . 

A. 3.—In a telephone circuit, a con¬ 
denser is usually employed to prevent the 
passage of direct current while allowing 
A C. to pass over the circuit. In wireless 
work they are used to facilitate tuning cir¬ 
cuits to a given period of oscillation or a 
given wave length. 

COHERER SET. 
(2095.) Howard Sorev. Oklahoma, inquires: 
Q j—Can a telegraph sounder or an 

electric bell be operated by wireless over 
a distance not to exceed 100 feet with all 
ground connections eliminated? If so, please 
give diagram. . _. 
A i_Yes It can be done. Diagram 

herewith. The spark coil used should give 
a ’Z-inch spark. C is the coherer, T the 
tapper, R the relay, and S the sounder or 
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A2-fOOI MODtl AtROPlANE—$1 
will «end po»tpaid an exact model of any of the following I 

popular machines. Wright, CuiUm. Farman. Bleriot, Antoinette* I 
Demoiselle. They are made of durable materials, measuring two 
feet aero« the plane« Easily put together by following very 
compkte direction« «ent with each model. Each part di«tinctlv 
numbered to Corre.pond with a detailed blue print Machine built 
on BCientlfic line«. A good chance to study aviation You may 
suggest an idea that will yield a fortune. Piompt shipment insured 
Be sure to «tate st vie deaired (11 00) money order or stamps 
e««« PICELLER AEROPLANE CO. 
12?8 Fultnn Street, Brooklyn, N. Y. Dept. B. 

How to Design 
a Modern Aeroplane 

When writing, pieuse mention "Modern Eléctrica." 

The Kansas City Messenger 
a monthly magazine devoted to Baracas and 
Philatheas. Twenty-five Cents a Year. 
ADVERTISERS desiring to reach high class 

cvU¿í^Jl>en a"d y°un8 women will find the MES¬ SENGER a splendid medium. 
the KANSAS CITY HESSTNOER CO. 

Ricksecker Building Kansas City, Ho. 

Armatures and Fields Wound—Commutator« Filled. AMERICA S ORFATfst uvuato w»».» 
CLEVELAND ARMATURE WORKS. Bonk Deni 4732 Rir &K OHIO 

By E. R. ARMSTRONG 

FREE: The above volume consisting of the eight 
bound numbers of AERO containing this compre¬ 
hensive, practical treatise, simply told so that you 
can understand it. It includes designs for a speed 
monoplane and a weight-carrying biplane. It will 
be sent tree to readers of Modern Electrics who 
subscribe to AERO, America’s Aviation Weekly, on 
or before July 1, 1912. 

AERO is recognized throughout the world 
as the only authoritative aviation journal ia 
America. 
Founded in 1910. It is fully illustrated, size 9x12 

inches. Besides covering the full-sized aeroplane, 
dirigible, and balloon field, it gives practical informa-

tio i wetkly on the construction of model aeroplanes, gliders and kites. It publishes the officia-
bulletin of the Aviation Association oj Am. rica, the national junior governing body. Subscrip, 
t on $3 a year, including the above book free. Six months, $1.75. Three months, $1. Sample 
copy at your newsdealers or from us, 10 cents. 

AERO, 31S North 8th Street, St. Louis 

E| • rTSicWY 

A SCHOOL WITHIN ITSELF 
¡There are XX chapters ta all, XIX carrying you from the fundamental principles of electri 
city . >11 through the various branches to a point where the careful student comprehends the 
complete designing, care and operation of a dynamo or motor, and one chapter on electri? 
automoblies, outlining their construction, care and operation, and all about storage hit 
tenes and how to handle Ahem. Each subject is carefully written and to the poin? After 
a student studies a subject. he is questioned on that subject in such a manner às to 
clearly m his mmd the points he needs to know regarding same. The book contain?» mJ? 
tionary defining 1500 Electrical Words, enabling the reader to ascertain toe màatanz of ?í,v 

| electrical word, term or phrase used in this book, as well as hundreds of oth?M ta rommõn 
■ use. AU required table» necessary in toe study are in it. common 

I $2.00 PER COPY-SIXTH EDITION- 30,000 COPIES SOLD. The offer we make of re-
not satisfactory upon examination is AN UNUSUAL ONE in connection wTththe’L’Ä a 

. . , book. But we have no tear of its return. Your decision will be what thousands rMotherl 
have been. Money would not buy it if it mild not be duplicated .We could print testimenials b^the hundreds 
It is best to order and be your own judge of its merits. J nunareas 
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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 BAKE MONEY by giving entertainments 
or teaching the art to others. A veritable key to health, happi¬ 
ness and success in life. YOU may learn it! Very small 
cost. Success sure. Send for my illustrated FREE BOOK onagra 
Hypnotism, Personal Magnetism, Magnetic 
Healing and other occult sciences. Just send 
your name and address and I will send it by 
return mail, free and postpaid. W rite today. 
M. D. BETTS, Dept. 174, Jackson, Mich. 

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. 

FIRE PREVENTION 
A Treatise and Text Book on Making 
Life and Property Safe Against Fire 

For Inspectors, Fire Marshals, Business Men, 
Building Managers, Shop Foremen, Superin¬ 
tendents of Institutions, Janitors, Engineers. 
Matrons and Housekeepers. 

WRITTEN FOR 

“The Chief” 
By PETER JOSEPH McKEON 

Consulting Expert in Fire Prevention to the 
New York State Factory Investigating Com¬ 
mission and the New York City visiting Com¬ 
mittee of the State Charities Aid Association. 
Formerly Consulting Expert to the Committee 
on Safety of the City ’of New York, the New 
York Fire Department, the Public Welfare 
Committee of Essex County, New Jersey, etc., 
etc. Author of The Fire Prevention Laws of 
the New York and Building Insurance. 

SEND FOR FREE SAMPLE PAGES 

$1.75 Postpaid 

THE GOVERNMENT WEEKLY 
5 Beekman Street, -:- New York 

When writing, please mention “Modern Electrics.” 

2095 
M. E. 

bell. The wires marked A should be all 
of the same length, from 20 to 50 feet long. 
Those on the receiving end being placed 
parallel to those on the sending. 

Q. 2.—Does a galena detector require a 
battery? 

A. 2.—No. This detector works better 
without battery. 

SPARKLESS SYSTEM. 
(2096.) R. M. Lake, Minnesota, asks: 
Q. i.—Would you please explain the 

operation of the new wireless light? 
A. i.—We do not know what you mean 

by this, and in the absence of details can¬ 
not advise you. 

Q. 2.—The principle of the sparkless 
transmitter (Standard Wireless Equipment 
type) operates on either no volts A. C. 
or D. C. with lamp in series, or on 6 dry 
batteries, and sends 5 to 6 miles? 

A. 2.—We have not seen one of these 
sets, but believe it is simply an ordinary set 
using a quenched spark gap in place of the 
ordinary spark. 

Q. 3.—Can you explain this? A Cali¬ 
fornia amateur electrician could draw 
enough power from no volts A. C. wires 
a half block away to light three 16 candle 
power no volt lamps with only a ground 
connection and a wire running to a small 
box on the roof. What did the box con¬ 
tain? A friend of mine told me about this 
and said that the young electrician fetched 
the box to his office and worked it there. 
My friend saw the apparatus, but knowing 
nothing of electricity, could not give me 
the slightest idea or hint as to what did it 
or of the apparatus in the box. Neither 
the house nor the office were wired for 
electric lights. 

A. 3.—Without knowing what was in 
the box, we cannot tell how the lamps were 
lighted. 

USING A MOTOR FOR A DYNAMO. 
(2097.) Henry V. Nesbit, Indiana, asks: 
Q. i.—Can a i/10-h.p. Emerson 220-volt 

0.6 ampere motor be turned into a dynamo? 
If so, how? It is shunt wound. 
A. i.—Yes. All that is necessary is to 

belt it up to an engine or some other 
source of power. . 

Q. 2.—What would be its output in volts 
and amperes? At what speed should it 
be run, and what h.p. would it require to 
run it? 

A. 2.—The output would be about 0.5 
or 0.6 of an ampere at about 120 volts, if it 
is driven at the same speed at which it was 
run as a motor. It would require about 
1/6 h.p. to drive it. 
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lhe 
Little Wonder 

Q 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. 

Q With ordinary use a small pocket 
flashlight—when equipped with an 
Fveready 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 

ELECTRICS 

A Long Life and 
a Strong One 

Famous 

Battery; 

’ RECUPERATIVE pc 

E VOLTAC^ 
AmperaC 

The Eveready is an economical 
battery because of its exceedingly 
long life and the enormous amount 
of energy. 

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. 

ÍJ It is the one battery you can de¬ 
pend upon to be absolutely uniform 
in its performance. It is built for 
the steady service that you want. 
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 

BOSTON 

NEW YORK CITY 
CHICAGO NEW ORLEANS SAN FRANCISCO 

When writing, please mention “Modem Electrics. 
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You unconsciously advertise us while playing, driving 
our CYCLEMOBILE on business errands or touring. 
The CYCLEMOBILE Is a newly perfected machine noton the 

market for sale on account of our large exclusive contract with 
the inventors. It Is built like a real Motor Car with two 
speeds, forward and reverse, besides a neutral coaster speed. 
The Body and Hood are Pressed Steel and second growth ash, 
supported on a Chass's frame of Rolled Steel angle iron, capa¬ 
ble of carrying the weight of five full grown men. The Axles 
are also of Steel and wheels Rubber Tired. The front wheels 
pivot on regulation Motor Car steering knuckles, eliminating 
all danger of upsetting on curves. We simply cannotgiveyou 
one-hundredth part of the real Specifications in this limited 

space, but send in the coupon and we 
will TELL IT ALL. 
‘motor car pub. co., 

KANSAS CITY, MO. 
Dear Sirs: Mod. E 

Kindly wail me full details and 
Specifications of your CYCLEMO-
BILE offering, and oblige. 

Sincerely yours, 

Name . 
Address ........... r. .............. . 

»MODEL ENGINEER 

AND ELECTRICIAN 
Edited by Percival Marshall, A. I. Meeh. E. 

Published weekly at London, Eng. 

The paper which tells you how to make 
model locomotives, steam and gas engines, 
aeroplanes, motor cycles, boats, dynamos, 
motors, colls, batteries, wireless apparatus, 
and everything mechanical and electrical. 
Just the paper for the man or boy with a 
workshop. It is written by experts, and Is 
read by scientific amateurs and profes¬ 
sional mechanics and electricians all over 
the world. It has thirteen years' reputa¬ 
tion for high-grade instruction in the 
theory and practice of small power en¬ 
gineering. 
Every Issue Is fully Illustrated. 
Single copies 8 cents. Annual subscrip¬ 

tion three dollars postpaid. 
Sole Agents for.ü. S. A. and Canada. 

SPON & CHAMBERLAIN 
123G Liberty Street 

NEW YORK 

When writing, please mention “Modern Electrics.’’ 

LIGHTNING GROUND. 
(2098.) Edward E. Lewis, Connecticut, 

would like to know: 
Q. i.—Would a single pole double throw 

200 ampere switch be all right to ground 
the aerial for lightning? If not, what kind 
would you advise me to get? 
A. i.—Yes. This will do very well. It 

is heavier than the underwriters require, 
but that is a good fault. 

Q. 2.—I intend to place it outside the 
house. Should I put a hood over it to keep 
the rain off? 

A. 2.—It is not necessary to place a 
hood over the switch, but it would be better 
to do so. 

Q. 3.—What code do the government 
stations use? 

A. 3.—The government stations use the 
Continental code for official business, but 
use the Morse code when working with 
ships which use Morse code only. 

REWINDING A. C. MOTOR. 
(2099.) Frank Kratky, Jr., Oklahoma, 

writes : 
Q.—I want to know how to wind and 

connect the armature coils on a %-h.p. 
Blatz motor which runs on A. C. The 
number of segments in the commutator is 
24 and the slots in the armature are 24. 
1 know the amount of No. 28 wire it is 
wound with, but I cannot get the connec¬ 
tions right. The field has six field coils 
which are connected by an iron plate which 
makes two poles of three coils each. The 
field winding was connected in parallel or 
multiple with the armature. I enclose sketch 
of motor on a separate sheet. 

A.—The armature of this motor is wound 
in the same way that a D. C. armature hav¬ 
ing the same number of slots and commu¬ 
tator segments would be wound. That is, 
each slot contains one-half of each of two 
coils. The winding may be started at any 
slot. The wires should be carried from the 
commutator end, through the slot, across 
the back of the armature, and back through 
the same slot that the coil occupied origin¬ 
ally. The wire should then be carried round 
and round through these two slots until 
the correct number of turns for one coil 
have been wound on. The slots should 
then be half full. The next coil should 
then be started in the next slot either to 
the right or left of the first coil, leaving a 
loop in the wire between the end of the 
first coil and the beginning of the second 
for connection to the commutator segments. 
The second coil should be wound on as 
was the first, and the operation continued 
until twelve coils have been wound on, 
when the slots will be half full, and you will 
have taps for the commutator segments 
leading out opposite one-half the slots. 
Keep on winding in the same manner, only 
placing the coils in the upper portion of 
the slots and winding them right over the 
coils already in them until you have wound 
on twelve more coils. The winding will 
then be complete and the finishing end of 
the wire should be joined to the beginning 
of the first coil and you will have com-
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New Rapid Tool Grinder 
Great Time and Work Saver 
z 'HIS tool sharpening outfit 

lowers your expense, saves 
tools, time and money, and in¬ 
creases production. You can 
prove it by 30 days’ free trial. 

The Hummer is all metal with bevel gear 
drive like an automobile—the most inde¬ 
structible grinding machine ever built— 
and the fastest. Power can be applied, 
but it runs 4000 revolutions per minute 
by foot power as easy as a bicycle down 
grade. The most difficult job of grinding 
is the work of only a few minutes, and 

j with the tool rests 
and special attach-
ments your appren¬ 
tice can do it as well 
as a master mechanic. 

Luther Hummer Tool Grinder 
The new Luther Hummer is mechanically 
perfect. The angle iron frame is strong 
and rigid ; ball-bearing, shaft and bevel 
gears are enclosed in dust-proof housing 
and run in oil bath. 

The Hummer can be converted into a 
drill, turning lathe, jig or rip-saw, has 
flexible shaft attachments, etc. Saves 
money in more different ways than any 
tool in your shop. Will not draw tem¬ 
per—no water cooling necessary. 

Dimo Grit Wheels—“The 
Wheels for Steel ” 

This wonderful, new artificial diamond ab¬ 
rasive is the most suitable for all steel 
grinding. Cuts hardest steel as emery 
does copper—25 times faster cutting than 
the grindstone—6 times more efficient than 
emery wheels. No need of cooling with 
water—no danger of drawing temper. 
Carborundum wheels furnished if desired. 

30 DAYS’ FREE TRIAL 
Write to-day for our 30 days’ Free Time offer on our big 14 Tool Shop Sharpening Out¬ 
fit and big free illustrated book showing the many uses of the Luther Hummer Outfit 
and how it pays for itself—also McClure’s Magazine story of the discovery of arti¬ 
ficial diamond abrasives. 

WRITE t OR 30 DAYS’ FREE TRIAL OFFER TODAY 

LUTHER GRINDER MFG. CO. 

When writing, please mention “Modern Electrics.” 
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DO 
YOU 
PLAY 
BALL? 

DO YOU GO 
TO THE 
GAMES ? 
Ye» ! Do you 
read the 

BASEBALL 
MAGAZINE 

COBB 

No? Why Not? 
You are not a dyed-in-the-wool fan 

if you don’t. It’s the only magazine 
devoted to the GREAT AMERICAN 
GAME. 
Founded four years ago and pub¬ 

lished every month the year round— 
each issue has been better than the pre¬ 
vious one. 
Get it Read what the League Presi¬ 

dents, Team Owners and Star Players 
have to say. 
Think of what you have missed in 

the last four years, and then cut out 
the coupon and send with 25c (coin or 
stamps) for a sample copy and a hand¬ 
some photogravure art poster (size 20 
X 12) of any one of the following play¬ 
ers, Cobb, Chance, Home Run Baker, 
$25,000 Marty O’Toole, Wagner, Ma¬ 
thewson, Evers, Jennings; or a copy of 
Who’s Who in Baseball, a 64-page book. 

BASEBALL MAGAZINE, 
65 Fifth Ave., New York. 

Gentlemen: 
Enclosed find 25c (in 2c stamps or 

coin) for which please send me prepaid 
a sample copy and art poster of 
........................... ; or Who’s 
Who in Baseball. 

Name............... City. 

Street. State. 

When writing, please mention "Modern Electrics.” 

mutator taps leading out opposite each of 
the twenty-four slots. These twenty-four 
leads should be brought straight out to the 
commutator segments and soldered to them. 

HOOK-UP. 
(2100.) Herbert N. Pinkman, Washing¬ 

ton, asks: 
Q. i.—What k.w. would a transformer 

be with the following dimensions: Core 
1)4 inches by 12 inches by 11 inches (out¬ 
side measurements), 5 lbs. No. 12 DCC for 
the primary (wound on one leg and sec¬ 
ondary winding on other leg), 15 lbs. of 
No. 28 SSC for secondary winding in 14 
sections )4-inch thick? 
A. i.—This transformer would be about 

Yi k.w. 
Q. 2.—Please give a diagram of a set 

that receives from one to two thousand 
miles with aerial not over 50 feet high, and 
tell what apparatus, if any, that are de¬ 
scribed in the Modern Electrics as far back 
as March, 1910? 
A. 2.—Diagram herewith. The loose 

coupler and fixed condenser are described 
in our book ''How to Make Wireless In¬ 
struments,” while a variable condenser is 
described in the May issue. 

AERIAL WAVE LENGTHS. 
(2101.) Hammond M. Perkins, Massa¬ 

chusetts, writes: 
Q. i.-=Please give me the best hook-up 

for the'** following instruments : Loose 
coupler, with two sliders on the primary 
and six point switch on the secondary, two 
fixed and one variable condensers, two de¬ 
tectors, silicon, and galena, and 2000 ohm 
phones. Also, a buzzer test and necessary 
switches? 
A. i.—Diagram herewith. 

M.e 

Q. 2.—What is the wave length of each 
of the following aerials, and which would 
work the best with the instruments men¬ 
tioned in No. i? Can you suggest a better 
four-strand aerial of the same length and 
height? 

A. 2.—Both the aerials shown in your 
sketch have the same wave length, which 
is about t8o meters Either of these aerials 
should give good results, and the only 
change we would suggest would be to 
bring down a lead from each aerial wire 
to the station, bunching them just before 
they enter the station. 
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Permanent Alignment 
Visible Writing 

Positive Type Bar Control 
— the “Why” of Perma¬ 
nent Alignment 

Inbuilt Decimal Tabula¬ 
tor and Billing Device 

Ribbon Feeds Only When 
Type Bars Move — A 
Great Saver of Ribbons 

Removable and Reversi¬ 
ble Platen 

Type Protector on Each 
Type Bar 

Complete Keyboard Con¬ 
trol That Makes for 
Speed 

Line Finder at Printing 
Point 

Paragraphing Keys 

Back Space Key 

Automatically Reversed 
Two-Color Ribbon 

Uniform, Light Touch 

Fast Escapement 

Automatically Adjusted 
Gear Driven Carriage 

Removable Escapement 

Independent and Flexible 
Paper Feed 

The Secor Typewriter Company 
General Sales Offices, 302-304 Broadway, New York 
FACTORY AT DERBY, CONNECTICUT, U.S.A. 

When writing, please mention “Modem Electrica.” 



538 MODERN ELECTRICS 

% 

1 MODERN'S 
¡electrics: 

“THE ELECTRICAL MAGAZINE EOR EVERYBODY” 
For the Novice, the Amateur, the Experimenter and 

the Student. 

THE brightest and most interesting "plain English” electrical 
monthly IMgMiM publiahad, nearly five years old. *11210 

144 pages monthly. New departments on aeronautics and ‘‘with 
the inventor.” 
THE AUTHORITY ON WIRELESS 

THE magazine to read if you want to keep up to date on wireless 
and progress in electricity. 

With one year's subscription to Modern Electrics fora limited 
time only you may have your choice of the following 

THREE OFFERS 
MM 1 BLERIOT MODEL MONO-

A PLANE — GUARANTEED 
TO ELY. FREE 

IKS O MARBLE’S POCKET 
__ SCREW DRIVER and 

sg Prest -o-lite Key. Three sizes of 
***®*?*Ä«HSsBs ̂3’1 blad. i b >*ked in nickel plated 

mtvJ handle which closes up like a 
_ knife. C osed 8 1-2 in. Open 

5 1-4 in. Just out and it's a 
A daQdy- FREE 

JCIBS!U J ■ O DOUBLE MAGNETIC RE-
«■MrrAV VERNI BLE ENGINE 

’ X/WwJaF WITH SPEED CONTACT LEVER 
J [BL 1000 to 2300 revolutions per 

minute. FREE 

SEND $1.50 TO-DAY in cash, stamps or M. O and get MODERN ELECTRICS for one vear and your choice of ths above offers 
postpaid ABSOLUTELY FREE. 

Money refunded immediately if not pleased in every way. 

MODERN ELECTRICS “ASW’ 
r ( Act quickly as our supply of X e« rn vpiir

J5c per Copy < the a¿ve is limited J » P" <«F 

A LEADING 

ENGINEER 
Writes the following: 
“I take a number of engineering maga¬ 

zines, but THE ELECTRIC JOURNAL !■ 
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 15c. 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 “Modem Electrics.’ 

Q. 3.—A short while ago I saw on a 
receiving transformer, made by the Long 
Distance Wireless Instrument Co., two 
sliders on one rod on the primary. What 
is the advantage of this, if any, and would 
it be any better to do this tnan to have 
two separate sliders and rods on the pri¬ 
mary of a loose coupler? 
A. 3.—So far as we know, there is no 

advantage in putting two slides on one rod. 
We should think it would be better to 
have the sliders on separate rods. 

HIGH RESISTANCE RECEIVERS. 
TESLA TRANSFORMER. 

(2102.) Floyd F. Whiting, Minnesota, 
wants to know: 

Q. i.—What instruments would I need 
to transmit and receive from here to Du-
luth— Minn., a distance of about 80 or 90 
milt'S) and what size aerial would I need? 

A. i.—You will need a i-kw. A. C. 
transformer with suitable condenser, os¬ 
cillation transformer, and rotary or 
quenched spark gap. Your sending aerial 
should be four wires, 50 feet high, 80 feet 
long. For receiving you had better put up 
a separate aerial, 150 feet to 200 feet long, 
and as high as possible. For a receiving 
set a good combination consists of a three 
slide tuner, fixed condenser, yarjable con¬ 
denser, silicon detector or perikon detector 
and a high-grade telephone head set. The 
small aerial for sending is specified for the 
reason that ’we suppose you intend operat¬ 
ing a private station and will be restricted 
to the use of a 200 meter wave. Of course, 
if you set up a commercial station your 
wave length will not be so restricted. 

Q. 2.—Where can I obtain a pair of 
5000 ohm receivers? 

A. 2.—You can probably obtain a pair 
of 5000 ohm receivers from either W. J. 
Murdock, 40 Carter Street, Chelsea, Mass., 
or the Holtzer-Cabot Electric Co., Brook¬ 
line, Mass. It is possible that C. Brandes, 
in Broadway, New York, will make you 
a pair. In all probability these receivers 
will have to be wound especially for you. 
There is no advantage in using receivers of 
more than 2000 ohms for the pair. 

Q. 3.—Where can I get data for build¬ 
ing a Tesla transformer, stich as was de¬ 
scribed in the photograph of Howard 
Lucas’s wireless outfit? 

A. 2.—Our book “Construction of In¬ 
duction Coils and Transformers” gives de¬ 
tailed instruction for several different kinds 
of Tesla transformer. The price is 25c., 
postpaid. 

MOULDING HARD RUBBER. 
(2103.) E. A. Kuser, Pennsylvania, in¬ 

quires: 
Q. i.—Would like a formula for mak¬ 

ing a composition to be used in place of 
hard rubber on wireless instruments, and 
also the method of heating and moulding 
it into different shapes? 

A. i.—The only substifute we know of 
for hard rubber would be a composition 
made up of ground mica and shellac. 

Q. 2.—Is there any method of melting 
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years, 

S >ÄR 
purchase, 

If your dealer doesn’t sell the STAR, write 

Other Stylet from $1.50 to $20. 

You Can’t Go Wrong When 
You Buy A STAR. There 
Are Five Reasons Why. 

you can send it direct to 
STAR you are not satisfied with 

and have it replaced or your money 
refunded, as you wish. You take no 
risk when you buy. The STAR must 
make good. 

2. STAR Blade Clip is self-adjusting. 
It insures always perfect alignment of 
the blade. No other safety razor has 
this necessary device. 

STAR Blades are forged from the 
finest Sheffield steel. They are hand 
made and individually made through¬ 
out. You can’t get a better blade. 
They take a marvelously keen edge— 
and keep it. Many STAR blades have 
been used constantly for over twenty 

KAMPFE BROTHERS 
8-12 Reade St. 
New York City 

STAR Lather Cup affords ample 
room for the accumulation of lather 
while shaving. If you have ever used 
the ordinary safety razor you know the 
convenience this means. 

STAR Frame Hinges make clean¬ 
ing easy and quick. Fingers are not 
plastered with lather. Razor is always 
clean. Simply turn back the frame and 
run water through it. Then snap into 
place again. 

STAR Guarantee means that if you 

When writing, please mention “Modern Electrics.” 
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This 
Bleriot 
Monoplane 
FREE! 
WITH A YEARS SUBSCRIPTION 10 

t MODERNS 
'ELECTRICS* 

fl The brightest and most in¬ 
teresting Electrical Magazine 
published. 
fl From 112 to 144 pages each 
month on Everything Electri¬ 
cal, Wireless News, Aeronautic 
Achievementsand New Inven¬ 
tions. 
fl Subscription price $1.50 for 
twelve big interesting numbers. 
fl Our supply of the new 
model Bleriot Monoplane is 
limited, make SURE of yours. 
SEND $1.50 TO-DAY 

MODERN ELECTRICS 
231 Fulton Street, New York 

old hard rubber and moulding it for use 
on instruments? 
A. 2.—So far as we know, there is nc 

method of remelting old hard rubber and 
moulding it over again. Hard rubber may 
be softened at a temperature of about 212 
degrees Fahrenheit and then forced into 
moulds under heavy pressure. 

Q. 3.—Is there any law prohibiting one 
/from collecting a fee for the .transmission 
and receipt of messages from a town fifteen 
miles distance? If so, what must be done 
in order to have several stations listed as 
commercial, the aerial of one to be 350 feet 
long and 100 feet above the top of a moun¬ 
tain, with an output of about 4 kw.? 

A. 3.—So far as we know, there is no 
law prohibiting you from collecting a fee 
for transmitting a wireless message, but if 
you wish your station listed and licensed 
as commercial station you will have to 
show to the satisfaction of the Department 
of Commerce and Labor that you are ac¬ 
tually operating your stations strictly as 
such, and not as amateur stations, \occa¬ 
sionally collecting a fee for transmitting 
a message in order to operate on a higher 
wave length and with a larger amount of 
power than are allowed private stations. 

BATTERY VOLTAGE. 

To Writers : 
THE EDITOR 

The Journal of Information for 
Literary Workers 

published continuously for 18 years 
in your interest, is a monthly stim¬ 
ulus to the production and sale of 
more and better manuscripts. Be¬ 
sides articles of concrete, practical 
worth by editors or by writers suc¬ 
cessful, or about to be successful, 
each number contains in “The Lit-
terary Market,” all the news of all 
the magazines, new and old, that 
pay for manuscripts. Jack Lon¬ 
don says: “I may not tell a hun¬ 
dredth part of what I learned from 
THE EDITOR, but I may say that 
it taught me how to solve the 
stamp and landlord problems.” 
Readers of THE EDITOR are the 
successful writers of the United 
States and Canada. Send 15 cents 
for current number, or $1.00 for 
full year’s subscription. 

THE EDITOR 
Box E 

Ridgewood, New Jersey 

When writing, please mention “Modem Electrics. 

(2104.) Allen A. Ginn, Tennessee, wants 
tc know: 
Q. i.—Can a solution of bichromate of 

potash and sulphuric acid be used in a sal¬ 
ammoniac battery? What voltage will it 
give? What voltage will a sal-ammoniac 
give any way? 

A. i.—Yes. This solution may be used 
and the voltage of the cell will be a frac¬ 
tion over 2. The salammoniac cell gives 
in the neighborhood of i% volts. 
Q. 2.—What is a good electrician sup¬ 

posed to know? What branches of elec¬ 
tricity are needed most? About what pay 
do they get per month? 
A. 2.—A good electrician is supposed to 

thoroughly understand the fundamental 
principles of electricity as applied to wiring 
and the installation bf lighting and power 
apparatus. Good electricians get anywhere 
from $2.00 to $4-50 per day. 

Q. 3.—Where may second hand chem¬ 
ical apparatus be bought? 
A. 3.—You may try G. & H. Berge, 95 

John Street, New York City. 

SAL-AMMONIAC BATTERIES. 
(2105.) Lionce Bonnecaze, Louisiana, 

writes: 
Q. i.—Would you please tell me if 1 

could use sal-ammoniac batteries with two 
%-inch coils? 
A. i.—Sal-ammoniac batteries may be 

used to run spark coils, but as the current 
output of these cells is rather limited and 
they polarize quickly, the service received 
from them would probably be unsatisfac¬ 
tory. , , 

Q. 2.—Please explain how to make these 
batteries, giving quantity of sal-ammoniac 
to be used? 
A. 2—A sal-ammoniac battery consists 
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1912 Automobiles 1912 
“THE HIGHEST GRADE ON THE MARKET” 

French “Darracq-Henriod” 
Fitted with Rotary-Valve Motor, the Acme of Simplicity. 

Scottish “Argyll” 
Fitted with Single-Sleeve Motor, far less complicated than the Knight 

Swiss “S.I.G.M.A.” 
Fitted with Silent Knight Motor 

French “Gregoire” 
The Car of the Flying Man 

Write for free illustrated catalogue and mention type of carin which you are interested. 

CLEMENT TALBOT LTD. 
P. O. BOX 148 WASHINGTON, D. C. 

HIGHEST CLASS OF 
Molded Electrical Insulation 

1 Shellac Composition 
—black—brown—Mica ; substitute for hard rubber. 

2 Sternoid 
We are the PIONEERS in this country of HEATPROOF 
ELECTRICAL MOLDED INSULATION. 

' 500 0 F. without softening. 
A perfect insulator. 

CLAIMS < Non-Hygroscopic 
High mechanical resistance, can be tapped or drilled. 

I Metal parts can be molded in. 

3 Stern BAKELITE 
Heatproof—splendid for high tension, line and overhead 
insulation. 

PRACTICALLY UNBREAKABLE 
We solicit your correspondence blue prints, models 

Dickinson Manufacturing Co. Springfield, Massachusetts 
KURT R. STERNBERG. Treasurer and Manager 

J. H. PARKfR, SALES AGENT, No. 6 HAWLEY ST., BOSTON, MASS. 

Wien writing, pleaae mention “Modern Electrica.” 
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I* *s jmPortant that all XvS****3&\ those interested in wire-
less should join the Wire-

I>A less Association of Amer-
-¿A HI *ca ’ whæh was founded solely to advance wireless. 

This organization is not in 
any sense a money making 
proposition, as we are all 
interested in wireless and 

the strengthening of this association will be 
helpful and beneficial to all. Bills are now 
before Congress and Senate governing wire¬ 
less and in relation to license of wireless 
operators, and this powerful organization can 
do considerable in protesting against unfair 
measures. This Association already has over 
16,000 members, and it is the largest Wireless 
Association in the world. There are no dues 
to De 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 Electrics.“ 

of a rod of zinc and a rod or plate of 
carbon immersed in a solution made up in 
the proportion of 6 ozs. sal-ammoniac to 
about ij4 pints of water. 

WIRELESS TELEGRAPHY. 
(2106.) Shirlig Mutchmor, Canada, asks: 
Q- t* Please state how, or how I can 

not, work the drawing on sheet 2? I do 
not wish to buy a 220-440-volt D. C. 
dynamo, so can I use a spark coil or recti¬ 
fiers as the current in the city is alternating? 

A. i* The apparatus described may be 
used for wireless telegraphy on 500-volt 
A. C. current, but it could not be used for 
wireless telephony, for the reason that the 
set would send out a continual hum that 
would drown out the effect of any voice 
current. This is true of all A. C. trans¬ 
mitting sets whether they employ a recti¬ 
fier or not. 

Q. 2.—What size spark coil should No. 
2, on page 2, be? 
A. 2.—The apparatus mentioned is a 

transformer, not a spark coil, and must 
have a secondary winding heavy enough 
to carry the arc current. 

Q- 3-—Is a Geissler tube necessary to 
tell the oscillations? 
A. 3.—No. 

COHERER SET.—COMPUTING 
RANGES. 

(2107.) Melvin Moffet, Canada, writes: 
Q- I-—Please give me a diagram of 

coherer relay (1000 ohms) bell and 75 ohm 
sounder? 
A. I.—See answer to No. 2095. Connect 

the bell parallel with the sounder or use 
the bell for the tapper. 

Q- 2.—Can two relays be used in co¬ 
herer system? If so, how? 
A. 2.—Yes; connect them in series. 
Q- 3-—Please give me the simplest form 

how to figure the sending and receiving 
radius? 

A. 3—The simplest rule for finding the 
transmitting distance over salt water is to 
multiply the effective height of the aerial 
in feet by the number of amperes of cur¬ 
rent in the aerial. The product of these 
two numbers is roughly the distance in 
miles over which the set will transmit over 
salt water. For more definite information 
see article on determining ranges mathe¬ 
matically in the March issue. 

SPARK COIL. 
(2108.) Alexander Plausics, New York, 

asks : 
Q- I.—Should this coil work all right: 

Core 5^-inch by 8-inch, primary two layers 
No. 16 B. & S. gauge, secondary 2 No. 4 
type Electro secondaries; condenser, Electro 
No. 55 special condenser, home made vi¬ 
brator? 

A. i.—This coil seems to be all right. 
Q- 2.—About what spark should the 

above give? 
A. 2.—About 54-inch. 
Q. 3.—Please give spark coil data suit¬ 

able with three No, 4 electro secondaries? 
A. 3.—The same primary mentioned in 
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$5.00 Per Month 
Buys This 
Visible 

Typewriter 
Here is the offer that astounded the typewriter world: 

. The Famous Model No. 3 Oliver— 
the type bars that strike downward—that makes the “write-in-sight” prin¬ 
ciple mechanically practical. It is so simple children learn to operate it in 
ten minutes— so fast the experts choose it—so strong a shrewd business 
man insists upon it—The World’s Standard. 

You Can Make It Yours So Easy— without? 

Nn Cash Until Ynn See It—until y°u try h in y°ur 1^0 vasn kjnui i ou uee il home or office then you 
make your decision—no salesmen to influence or hurry you—if you keep it 
you pay only $5.00 down—it will earn its own way thereafter. 

Stop Paying in Nine Months, Mi3550— “°re“; 
—no chattel mortgages—no collectors—no publicity—no delay. Posi¬ 
tively the best typewriter value ever given—the best selling plan ever 
devised. 

If You Own a Typewriter Now— 
trade it in to us as first payment—we will be liberal with you-

Send your name and address on coupon and we will tell you more about 

NAME 

ADDRESS. 

CHICAGO No. My old machine is i 

this unusual offer—more about 
this splendid typewriter — it 
won’t cost you anything and 
you will be under no obligation 
—we won’t send a salesman. 

Tear out the coupon now— 
you might forget. 

You may send without placing me under any obligation, 

further information of your typewriter offer. 

Typewriter* Distributing Syndicate 

159 ME N. State St., Chicago 

Typewriters Distributing 
Syndicate 

159 ME N. STATE STREET 

When writing, please mention “Modern Electrics.” 
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INE ONLY BOOK 
COMPIfllLY COVERING 
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ATING CVR-
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cluding a clear 
explanation of 
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ating current« 
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compilation of table«, but a real PRACTICAL 
book, fully explaining the PRINCIPLES of elec¬ 
tric wiring and installation, containing 304 
pages, including 102 illustrations and 21 Tables 
with a complete digest of the Underwriters’ 
Code and a Complete Index. 
This book will be sent you, postpaid, on re¬ 

ceipt of $2.00. Write at once. 

THE JOS. 6. BRANCH PUB. CO. 
^608 S. Dearborn St. Chicago, 111^ 

A HALF DOLLAR 
Puts you in possession of a 
cloth hound volume of the 

1912 

MOTORCYCLE 
MANUAL 

A Motorcyclopaedia of useful Information—Mo¬ 
torcycle Engine and Frame Parts Illustrated and 
Described : Their Functions Set Forth and Trouble 
Remedies Given—How to Tour: State License and 
Other Regulations — Official Racing Records: 
Horsepower and other Mechanical Formulae—A 
Motorcycle Trade Directory, Etc., Etc. 

All you want to know about the Motorcycle, in 
handy reference form. 

The Manual is Magazine size, 7x9 inches, beauti¬ 
fully printed throughout on coated paper. Indis¬ 
pensable to Motorcycle riders and dealers, and 
to those about to buy machines. 

Bound in cloth, 50 cents: paper covers, 25 cents, 
postpaid. Send stamps, money order or cash to 

Motorcycle Illustrated 
51 CHAMBERS ST., NEW YORK 

When writing, please mention “Modem Electrics.” 

question No. i is long enough and may be 
used with the three No. 4 secondaries. 

SENDING CONDENSER. 
(2109.) Robert F. Adams, Texas, in¬ 

quires: 
Q- i.—How many plates, size 12 x 16, 

with tinfoil, 8 x 10, should be used for a 
sending condenser for a spark coil to give 
a 2-inch spark? 

A. i.—Seven. 
Q. 2,—lWill a rotary spark gap increase 

the sending efficiency of a spark coil run 
by batteries? Will same give a high pitch 
note in the receivers? 

A. 2.—Yes. No. See answer to No 
2092. 
Q. 3—When a 2-inch coil, condenser 

and helix are connected up for sending, 
what should be the greatest length of spark 
that can be obtained at spark gap before 
the aerial and ground are connected? 

A. 3.—About 3/16-inch. 

VARIOMETER. 
(2110.) J. Edgar Finn, New York, asks: 
Q. i.—What are the materials needed 

for making a variometer, and how is it 
made? (Receiving variometer.) 

A. i.—See page 20 in the July, 1910, is¬ 
sue Modern Electrics. 

Q. 2.—I have a receiving transformer 
and want to put in a loading coil for longer 
wave length. Will it increase my receiv¬ 
ing distance or decrease it? My aerial is 
112 feet long, 30 feet one end and 25 feet 
other, loop aerial aluminum wire? 
A. 2.—The addition of a loading coil will 

decrease your receiving distance, but will 
enable you to tune to longer wave lengths. 

Q. 3.—Would an audion improve my 
set? If so. please show connections. 
A. 3.—Yes. See No. 2100. 

ELEMENTARY ELECTRICITY. 
(2111.) J. C. Speed, Louisiana, writes: 
Q. i.—Please name some good book on 

electricity. I have only such knowledge as 
I have obtained through Modern Electrics. 

A. i.—“Practical Applied Electricity," 
by Moreton. We can furnish this book 
for $2.00, postpaid. 

Q. 2.—Please explain the difference be¬ 
tween volt, ampere, watt and ohm? Which 
is most essential in lighting and which in 
power ? 

A. 2.—The volt is the unit of electrical 
pressure; the ampere, the unit of current 
flow; the ohm is the unit of electrical re¬ 
sistance, and the watt is the unit of electrical 
power. These units are so related to each 
other that none can be said to be more essen¬ 
tial than the others. 

Q. 3.—Please give the names of in¬ 
struments necessary for a receiving set to 
work several hundred miles, and can I 
make all of them at home; at about what 
cost? What tools would be needed? 
A. 3.—A good receiving set comprises 

a three-slide tuner, a variable condenser, a 
fixed condenser, silicon or perikon detector, 
and a good pair of high grade telephones. 
The phones may Be purchased at from 
to $13 a pair, complete with head band and 
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r MAGAZINES 
AT 

CUT PRICES 
** * ■ 

For the benefit and convenience of our readers, we have prepared a number of 
attractive offers in combination magazine subscriptions. The offerings cover a selection 
of the leading publications in electricity, mechanics, aeronautics, photography, fiction and 
all topics which would be of general or particular interest to our readers. While our 
list is compiled to meet the general demand, any publications not listed can be quoted 
on by us, on request. 

The prices given below are for American subscribers only. Periodicals sent to 
Canada and foreign countries are subject to the additional postage charges, which may 
be quoted on application. The individual publications incorporated in one offer may be 
sent to separate addresses if so desired. 

Aside from the GREAT SAVING IN PRICES on the publications listed 
below, the advantage in sending subscriptions to us and receiving the magazines regu¬ 
larly is a point not to be overlooked. We adjust complaints and changes of address 
promptly, inasmuch as we are in direct communication with the various publishers. 
Subscriptions sent through agents or agencies often prove a source of dissatisfaction, 
the transaction being handled through a number of different concerns who do not hold 
themselves responsible directly to the subscriber. 

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 MACHINIST . 
Modern Electrics. 
American Machinist. 
Machinery. 
Regular Price. $4.50 
Our Price .   $3.95 

FOR THE FICTION READER. 
/lodern Electrics. 
Cosmopolitan. 
Everybody’s. 
Regular Price. $4.50 
Our Price . $2.95 

FOR THE AERO ENTHUSIAST. 
Modern Electrics. 
Aircraft. 
Fly. 
Regular Price. $4.00 
Our Price. $2.95 

FOR THE HOHE. 
/lodern Electrics. 
Woman’s Home Companion. 
Cosmopolitan. 
Regular Price. $4.50 
Our Price. $2-95 

FOR THE FARMER. 
/lodern Electrics. 
Farmer. 
Farmer’s Home Journal. 
Regular Price. $3.25 
Our Price . $2.60 

Send today 2c. stamp for our 32 page Ilagazine 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., New York, N. Y. 

Wien writing, please mention "Modem Electrica.” 
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AERONAUTICS 

When writing, please mention "Modem Electrics. 

cord. It is better to buy them than to at¬ 
tempt to make them. The rest of the 
apparatus can be constructed by you at a 
cost of something less than $5 for materia.. 
The work can be done with ordinary wood 
working tools, a few drills, files and hack¬ 
saw and screw-driver. 

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 01 

the pads before you. 
PRICE PER PAD PREPAID, 25c. 

MODERN PUBLISHING CO. 
231 Fulton Street New York CUT 

AERONAUTICS 
250 West 54th St.. New York 

INSTRUMENT TRANSFORMER. 
(2114.) Charles Gardner, California, 

S!1 q. i._I have a General Electric Co.'s 

We Buy, Sell \ Quote 
Marconi Wireless Stocks 

American Marconi 
English Marconi 
Canadian Marconi 

We will buy these stocks for you on margin or 
our Monthly Payment Plan. 

Write for Our Marconi Circular 

George W. Salinger 
Stock Broker 

44 Broad St. New York 

;O OD FOR 25c. 
It’s the magazine you need. A single issue may be worth 
$25 <10 to you. It’s for the fellow that wants to get ahead. 
Every Issue has 100 money making Ideas, hints, formulas, 
gasoline engine, mot, rcycle. electrical, engineering, n,a 
chinery and mechanical kinks, photographic, how to make 
articles, question and trouble department, etc . oto- AU 
boiled down to hard data. No other magazine like it. 
Subscribers say a single Issue Is worth the yearly snb-
scrlntlon SSU% of our subscribers renew. 

SPECIAL TRIAL SUBSCRIPTION OFFER 
For 25c. we will send The Digest one year and give you 

choice of one copy of the following books: How to Make 
Dynamo." "How to Make Storage Battery. How to 
Make Telephone," "How to Make Jump Spark Coll, 
"Hew to Make Electric Soldering Iron / "How to Make a 
Rheostat." "200 Selected Formulas, How to Sliver 
Mirrors." "Methods for Tempering Steel. How to 
Run a Gasoline Engine." ..„m 

Send in your order NOW 
THE MECHANICAL DIGEST 

Dept. M. E. 20.26 Livingston St., Grand Rapids, Mich. 

Oldest Aero Journal. American authority. 
Purely practical. Subscription $3.00. 
Compare a free sample copy with any 
other magazine. 
SPECIAL TO M. E. SUBSCRIBERS 

Yearly subscription $2.00—or $1.50 book 
free with subscription at $3.00. Send for 
sample and mention M. E 

AERIAL INSULATOR. — SPREADER. 
(2112.) I. Cecil Hebb, Canada, writes: 
Q. i.—Do you think an aerial insulator 

made like the enclosed drawing would be 
all right? It is made out of a colored 
bottle. Do you think the color would con¬ 
duct electricity too much? If so, would a 
white bottle be all right? 

A. i.—This insulator should give satis¬ 
factory service, and it makes no difference 
whether the bottle is clear glass or colored. 

Q. 2.—Do you think a spreader like the 
enclosed drawing would be all right? I 
am thinking of putting up four wires ioo 
feet long. Is this big enough to receive 
’ ooo miles with the right instruments. 
’’A. 2.—Your spreader is all right, except 
that it would have to be permanently at¬ 
tached to the mast, which would be ob¬ 
jectionable. 

DUPLEX AERIAL. 
(2113.) Rolland Maxson, Wisconsin, 

writes: , . , 
O !,—I want to make wireless connec¬ 

tions between Milto- and Cudahy, Wis„ a 
d:stance of about 56 miles. I am thinking 
of using an E. I. Co. %-kw. transformer 
coil with interrupter on a no-volt D. C. 
supply, A. C. not available. 
A i —Use %-kw. open core transformer 

with an electrolytic or a mercury turbine 
interrupter. , . , <• 
q 2._Please give height, dimensions 

and diagram of connections of a duplex 
aerial mentioned in the editorial column ot 
Modern Electrics for May, WO, to sen<1 
this distance, the sending aerial not ex¬ 
ceeding 200 meters wave length and receiv¬ 
ing capacity large enough to receive long 
distances with suitable instruments and a 
good ground connection? 

A. 2.—Your sending aerial should con¬ 
sist of four wires 80 feet long, 50 fe,et high, 
and your receiving aerial four or six wires 
150 feet to 200 feet long and as high as pos¬ 
sible. . . 
q 3 —Will the SO-watt step-down trans¬ 

former described in the January, 1911, is¬ 
sue of M. E. Work satisfactorily when the 
primary current is supplied by D. C., 
changed to A. C„ by a mechanmal con¬ 
verter such as the one described in himple 
Experiments in A. C.” in the . May, 1912 
issue, the converter to be driven by an 
electric motor? If not, why? 
A 3— It will work, but not so well as 

on À. C., on account of the peculiar wave 
form of the current supplied by the me¬ 
chanical converter. 
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Electric Thriller Majçneto-
1 his 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 he 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 ». c®sts nothing to run, can be 
induction coils and medical batteries applied without aid and supersedes 

-»I electrodes, crank, multiply «ear. 

15cperCoDv c'^ 
1 rJ above is limited 

Clx electrical magazine for everybody 
FOR THE NOVICE, THE AMATEUR THE 
EXPERIMENTER AND THE STUDENT 

partnients on aeronautics and “with the inventor.” THE AUTHORITY ON WIRELESS 
one year’s subscription to ModeÄciics “ 
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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 5% in., closed 3^ in., 50c. 
Sent prepaid on receipt of ptice. 

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. Money 
refunded if not satisfied. 

MODERN ELECTRICS 
231 Fulton Street. N«w Yo,k

ARE YOU INTERESTED ? 

THE OBJECT OF 

The Science and Art of Mining 
is essentially educational, and therefore it is 
of value the world over to all whose work is 
centred in and about coal mines. Issued 
fortnightly, and profusely illustrated. Annual 
subscription for U.S A. and Canada, 2 dollars 
15 cents. Specimen copy sent free on appli¬ 
cation. 

Our Courses of Instruction by Mail 
will suit you ! 

20 Lessons in Coal Mining for Under¬ 
Officials. 

20 Lessons inCoal Mining for Managers. 
20 Lessons in Electrical Engineering 

for all workers in Electricity. 
Each course of 20 Lessons with Examination mailed to 
U.S.A, and Canada for 6 dollars, and no further charge. 

Write direct tous for information, stating your personal 
requirements. Address 

THOS. WALL C& SONS LTD., 
The Science and Art of Mining, 

WIGAN, ENGLAND. 
When writing, please mention “Modem Electrics.” 

potential transformer, the name-plate of 
which reads as follows: Type H, form 
P. A.; watts 10 cycles 60/125; volts, 1100-
no. What is this used for? 
A. i.—This transformer is used with a 
110-volt switchboard voltmeter to measure 
voltages up to 1100 on an A. C. circuit. 
Q. 2.—Is this transformer anything sim¬ 

ilar to the one required by the fire under¬ 
writers to be used on the no-volt mains? 

A. 2.—It is similar, but its capacity is 
very small. The transformer required by 
the underwriters would have to be equal in 
capacity to the transformer used in the send¬ 
ing set, 

Q. 3.—Does a step-down transformer 
change the cycles? 

A, 3.—No. It simply changes the volt¬ 
age. 

RECEIVING TROUBLES. 
(2115.) Charles H. Dudley, New Hamp¬ 

shire, writes; 
Q. i.—My brother has an aerial of three 

No. 14 aluminum wires, 100 feet lopg, and 
spaced about three or four feet apart. The 
connections of the aerial are not soldered; 
the wires were merely scraped and wound 
tightly together and the joints taped. The 
high end of the aerial is supported about 
30 feet from the ground by a steel wind-
mill tower. ihe tower, oí course, is 
grounded. The lower end is supported by 
a pole on the summer-house about 20 feet 
high. A tap from each of the aerial wires 
is brought down, and all the taps bundled 
together before being connected to the in¬ 
struments, which in turn are loose-coupler, 
primary 8 inches long, 5 inches diameter, 
wound with 22 B. & b. enameled wire, sec-
ondary 4 inches in diameter 3-
enameled wire; silicon detector, fixed con¬ 
denser, 2800 ohm phones. The ground wire 
is small, about No. 16 B. & S. The ground 
itself is made of about 12 square leet 01 
hen-wire and 10 feet of i-inch iron pipe 
buried from two to three feet deep, ihe 
aerial is well insulated from all its supports. 
In your opinion, would it be possible to 
hear Wellsfleet with this outfit; and « not 
(.which, as a matter of fact, is the case), 
wherein are the troubles? 
A i._With the aerial and instruments 

mentioned you should be able to hear the 
station at Wellsfleet, Mass., if you are re¬ 
ferring to the high power station MCC, 
which is only about 150 miles away from 
you The trouble is probably with your 
ground. If you cannot ground your aerial 
on the pipes, of a town water supply sys¬ 
tem, you had better secure several sheets 
of heavy copper or zinc which have an 
area of about 10 square feet each, and bury 
them in permanently damp earth from 10 
to 20 feet apart. Connect them together 
and to your instruments with a wire equiva¬ 
lent to No. 4 B. & S. gauge copper. 
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Zinc Spark 
Gap mounted 
on hard rub¬ 
ber base- El¬ 
ectrodes fit-

eed with rubber handles- Pure zinc 
rods. Used in all of the best sta¬ 
tions- Spark gap sells for 60 cents* 

(Add 7 cents for postage.) 
Given free for 2 subscriptions. 

Junior Fixed Con¬ 
denser. 

Used in all modern 
receiving sets- Spe¬ 

cial dielectric giving 
extra high capacity. 

Sealed in hard rubber base with 
binding posts, as shown- Sells for 
JO ÕO- (Add 6 cents for postage). 
Given free for 1 subscription. 

“Electro” Amateur 
Phones, 2000 ohms re¬ 
sistance. Wound with 
No- 50 copper wire- Thin 
diaphragms- Leather 
covered adj ustable 
headband. Weight 15 oz-
80 per cent, better than 
75 ohm phones. Phones 

sell for $4.50. (Add 25 cents for post¬ 
age ) 
Given free for 10 subscriptions. 

One Inch Bull 
Dog Spark 

Coil. 
This is the coil 
that has sent 
a message 90 
miles with a 
suitable aeri¬ 
al- None bet¬ 
ter made. 
None better 

looking. Has French vibrator and 
fibre casing- Sells for $1-50. Can go 
by express only. 
Given free for 12 subscriptions. 

“Electro” 
Medical 
Coil. Al 
quality. No 
end of fun 
with one of 
these coils, 

besides its therapeutic properties 
Complete with cords and handles 
Medical Coil sells for 70 cents- (Add 
12 cents for postage.) 
Given free for 3 subscriptions. 

Six Inch Geissler Tube With Liquid. 
A fine tube ; works on any spark coil-

Gives the most beautiful, astounding 
colors. Tube sells for 50 cents. (By 
mail extra ten cents ) 
Given free for 1 subscription. 

Areo-
Flying 

Machine 
A practical 
min i a ture 
aeroplane; 
by plane 

Flying Machine àmeed““^ 
fly 100 feet. 

A well constructed machine- Alumi¬ 
num propeller; rubber motor Sells for 
75 cents. (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

Wireless 
Engine. 
The 

Slickest 
little 
engine 
ever 
placed 
on the 

market. You cannot see a piece of 
wire. Has two fly-wheels and beauti¬ 
ful balancer- Cast iron base; works 
on one dry cell- The engine sells for 
45 cents. (Add 14c- for postage) 
Given free for 1 subscription. 

Pony Telephone 
Receiver. 

This is the receiver 
you have long want¬ 
ed- The best one on 
the market. Hard 
rubber case. Single 
pole, powerful mag¬ 
net. Hook can be 
screwed off. Stand¬ 
ard resistance of 75 
ohms- Receiver sells 

for 40 cents. (Add 7 cents postage ) 
Given free for 1 subscription. 

“Electro” Lytic Bare 
Point Detector. 
Holds the world’s 
record for long dis¬ 
tance receiving 
Mounted o n hard 
rubber base Finest 
adjustment. Increase 
your receiving range 
30 to 40 per cent. 

“Electro” Lytic Detector sells for 
11.25 (Add 12 cents for postage ) 
Given free for 3 subscriptions^ 

‘Electro’ 
Rheostat 
Rotary 
adjust¬ 
ment. 
Air cool¬ 
ed. Very 
useful to 
vary the 
speed 
of mo¬ 
tors and 

small lamps- Wound with non-
rusting wire-
Given free for 1 subscription. 
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■’ Electro ” Junior Tuning Coil. 
Slickest tuning coil on the market. 

Has solid hard rubber ends, bare 
copper winding, hard rubber sliders. 
Size. 8x3« x 3« in. Weight, lbs-
The most beautiful and most practi¬ 
cal coil made- "Electro” Tuner 
sells for $2-00. Sent by express only. 
Given free for 5 subscriptions. 
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THEY HAVE THEM OVER ON 
THE OTHER SIDE, TOO. 

We have always been under the im¬ 
pression that the Unted States was the 
land of easy marks, where anybody with 
a quack contrivance to sell would reap a 
rich harvest. 
The following clipping from our Brit¬ 

ish contemporary, Electricity would seem 
to indicate that there is a large field for 
the quack over on the other side of the 
pond as well as here. 

Quack! Quack! 
So long as there exists a gullible pub¬ 

lic, I take it that the purveyors of so-
called electric belts, magnetic corsets, gal¬ 
vanic rings, and numerous other cure-
all devices, in which the fascination of 
electricity is called in to assist a “faith” 
cure fraud, will continue to make a very 
presentable living. One would have 
thought the Harness Electropathic Belt 
exposure, some few years back, would 
have served to educate the lay mind up 
to an appreciation of the real character 
of these alleged healing appliances, but 
presumably time and subtly-worded ad¬ 
vertisements have revived the trade, for 
I have recently noticed several specious 
advertisements of this nature in weekly 
periodicals which do not exercise a very 
strict censorship over their advertising 
clientele. One of them depicts a very 
muscular and well-developed individual, 
apparently exuding superfluous electricity 
at every joint, where the conductors 
(sic) of his electric belt encircle the 
limbs. 

Another equally attractive advertise¬ 
ment, intended to appeal to the fair sex, 
sets out with excess of verbiage to ac¬ 
claim the manvels of a so-called Magneto 
Corset. This marks a departure from 
the usual methods of the fraternity, in¬ 
asmuch as magnetism is boldly claimed 
as the healing force. “My magneto 
corset,” says this pseudo-specialist—“is 
charged from end to end, right through, 
with magnetism—that wondrous health¬ 
giving power that is the mainstay of life 
itself. From the hour when you clasp 
them around your body, a ceaseless flow 
of magnetism pervades you from head 
to heel, and just as long as you wear 
them, so long will you benefit by Nature’s 
greatest healing force — magnetism.” 
Then follow the usual unsolicited testi¬ 
monials from dupes, couched in well-

known terms—“Since wearing your cor¬ 
sets I have lost all trace of ear-ache, 
whilst my hay fever has entirely left me,” 
etc., etc. Bluff, every word of it; yet 
the British public roll up with their 
cheques and postal orders by every post, 
and I guess that specialist is netting a 
four-figure income by selling an article 
whose real healing qualities are about 
on a par with those of a sheet of brown 
paper. 

THE OLD SCHOOL. 

The old “ ’fore de wah” darky had 
asked a young attorney to write him 
a letter on his typewriter. 
“And is that all you want to say, 

Rastus?” queried the man of law at 
the close of the epistle. 

“Yes, sah, ’ceptin’ you might say, 
‘Flease ’scuse pooh spellin’ an’ a bad 
pen.’”—July Woman’s Home Com¬ 
panion. 

HOW LONG CAN HE STAND IT? 

This is Mrs. Forbes-Robertson Hale’s 
latest suffrage story: 
“A negro woman was arguing and 

arguing with her husband, and when 
she had finished he said, ‘Dinah, yo’ 
talk don’ affect me no mo’ than a flea-
bite.’ 

“‘Well, niggah,’ she answered, Tse 
gawna keep yo’ scratchin.’ ” — July 
Woman’s Home Companion. 

WHAT EXCUSE. 

Jones: “Do you carry life insur¬ 
ance?” 
Brown: “Yes; I have $10,000.” 
Jones: “Made payable to your 

wife ?” 
Brown: “Yes.” 
Jones: “Well, what kind of an ex¬ 

cuse do you put up to your wife for 
living?”1—U. S. Review. 

HELLO ! 

Irritable Man (at other end of tele¬ 
phone line)—Hello, hello! What’s the 
matter with you? Are you forty¬ 
seven? 
Angry Spinster (at this end)—No ; 

I’m not. Who said I was? I’m only 
thirty-three. 

Irritable Man—Oh, ring off! 
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WIRELESS OPERATORS WANTED! 
TO JOIN 

WIRELESS DIVISION NO. 37 
OF THE 

Commercial Telegraphers’ Union of America 
The C. T. U. A. was organized in 1902. Its jurisdiction includes all. branches of 

telegraphy except the railroad. It is affiliated with the American Federation of Labor 
and the Trades and Labor Congress of Canada. It is the strongest union of commercial 
telegraphers ever organized. Lach member receives monthly, without cost 

THE COMMERCIAL TELEGRAPHERS’ JOURNAL 
Established in 1903 and issued the 15th of each month. Owned and published by the union. 

FEES AND DUES 
Dues are $8.00 per year or $4.00 semi-annually in advance 

RATES ON NEW MEMBERS 
ADMITTED 
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AMOUNT 

January $6.00 July $6.00 

February 5.34 August 5.34 

March 4.67 September 4.67 

April 4.00 October 4.00 

May 3.34 November 3.34 

June 2.67 December 2.67 

Application blanks and further information can bo had by addressing The Commercial Telegrapher» 
Union of America. $ 

Rooms 922-930 Monon Building, 440 South Dearborn Street, CHICAGO, ILLINOIS. 

A $1.00 
Safety Razor 

MODERN ELECTRICS, two years . 3.00 

FREE! 
RAZOR which This RANDALL SAFETY 

RANDAL razor 

15c 
per Copy 

$1.50 
per Year 
SOLD OX 

NEWSSTANDS 

retails regularly at $1.00, consists of:— 
The Randall Razor Frame which is made of 

brass, heavily nickel-plated. 
Twelve Blades given FREE with each set, repre¬ 

sent the highest perfection in manufacturing, being made of 
the highest tempered steel, skillfully ground and honed to 
the keenest edge. 
The Case is almost identical to those supplied with 

the standard safety razors sold at higher prices. It 3 of 
chase leather, with a special fastening device to lock it, and 
is lined with a rich plush. 
This Combination has created what is to-day 

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

This Razor Given Absolutely FREE 
with Two Years' Subscription to 

MODERN ELECTRICS 

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

With New Departments on ‘‘Aeronautics” and " With the lè^entor,” 
NEARLY EIVE TEARS OLD. Containing V6 to 128 pages monthly, 

written in a popular style to interest and to be understood by everybody. 
The Magazine to Read if you want to keep up to date on Wireless and 

progress in electricity. ACCEPT NOW this unusual offer and mall conpon 
TO-DAY. Add 16c. for mailing and packing razor, 

WITH TWO YEARS’ SUBSCRIPTION 
TO MODERN ELECTRICS 

-I 00% 
RANDALL SAfHY RAZOR and 12 blades, $1.00 

Total . $4.00 
Our “GH ACQUAINTED” Offer, both for 2.00 

SAVING $2.00 

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

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

If ame....—.   — 
Street.  —- — 

City and State- - —. 
Mote—For N. Y. City or Canada add 86e,i Foioign, 60c. 

When writing, please mention “Modern Electrics.” 
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MODERN WIRELESS INSTRU¬ 
MENTS. 

(Continued from page 504.) 
Nextly, the usual practice is to use a 

number of gaps in series, usually eight in 
number, and to have these so that they 
are readily dismounted for cleaning. We 
shall consider the design of these a lit¬ 
tle later. 
As regards the inductance spiral, I 

think this can be left to the amateur to 
use the material at hand, as he probably 
has a helix that will do. (Heavy wire 
wound on a board having ten turns 
spaced say, half inch apart, is con¬ 
venient.) Any type of condenser suit¬ 
able to size coil is to be used. 
Then we shall consider the apparatus 

whereby the radiator circuit is brought 
into accord with the closed circuit of the 
secondary of coil and of condensers. 

It is to be supposed here that the ama¬ 
teur has an induction coil which he is go¬ 
ing to utilize, or a transformer with an 
iron core, for we have not the high fre¬ 
quency of 500 V to start with ; and that 
we wish to produce at a distant station a 
loud and high pitched note with only a 
small consumption of energy. 

If the operator is using batteries or ac¬ 
cumulators we know it is usual to place a 
small resistance in the primary circuit 
to cut down the arc at the contact break¬ 
er, also to economize on the power. I 
have found that a choke coil made as the 
following one, is most serviceable, allow¬ 
ing us to dispense with resistances and 
also making the signals higher pitched 
and more distinct. The same thing ap¬ 
plies when working with A. C. say, 50 or 
60 cycles. 

The Adjustable Choke Coil. 
A bundle of iron wires, 7 inches long 

and 2)4 inches diameter, or a number of 
plates of transformer iron cut so as to 
make a bundle of same size will serve as 
the core. Remember to have the wire 
or the sheets run from end to end in the 
core. 
Thoroughly insulate this core with 

several layers of Press Pan and shellac 
varnish, or cardboard and shellac var¬ 
nish. Seven layers, about 38 turns each 
of No. 12 D.C.C., either square section 
or round wire are carefully and evenly 
wound on the core, taps being taken out 
at end of first layer, third layer, and at 
end of coil. Hence there are four wires 

from the coil. Mount the coil on a well 
seasoned piece of board with four ter¬ 
minals in a row about 1)4 inches apart, 
and in order in which they come from 
coil. It might be well to paint the whole 
with some good insulating compound, be¬ 
ing careful to have a good finish. Now 
mark the number of turns between each 
pair of terminals. They will be approx¬ 
imately A 38 B 78 C 152 D. By this 
method of winding we see any combina¬ 
tion can be had. By utilizing A and D, 
we have 7x38 turns, A and C we have 
3x38 turns, B and D 6x38 turns, etc. By 
this method a very neat adjustment can 
be made for any coil of medium size. 
My personal experience has been to 

bring the voltage of supply down to just 
a little greater than normal pressure to 
be supplied to the coil. This is best done 
where A.C. is used with a step down 
transformer such as described in a pre¬ 
vious issue. By this means we see no 
power is wasted in heat in resistance 
wires or in lamps used as resistances. 

Resistance 
(Continued from page 496.) 

In other words, we cannot take out 
more current from a transformer than 
we put into that transformer, although 
the current taken out may differ widely 
from that delivered to the primary. 
Therefore we could, in this case, 
step up the voltage in the secondary 
to such a point that the amperage of 
the current would be practically NIL. 
It would be impossible, however, to 
reach a point where there would be 
absolutely no amperage present, ex¬ 
actly in the same manner as it would 
be absolutely impossible to reach in¬ 
finity in mathematics. We can, how¬ 
ever, raise the voltage to such a point 
as to so decrease the amperage as to 
have no appreciable effect on the hu¬ 
man sense of touch. 

It is amperes that produce a sensa¬ 
tion, amperes that kill and amperes 
that cure. In other words, Amperes do 
the work, after Voltage has forced 
them through the Resistance of the cir¬ 
cuit, to the place where that work is 
to be done. 

It is readily conceded that it takes 
approximately 250 Milli-amperes to 
produce death in the average human 
being, and it takes from 1200 to 2200 
Volts to overcome the resistance of the 
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The Greatest Electrical Handbooks 
$1.00 to $4.00 Ever Published 

$1.00 

E. 

$1.00 

NEW YORK CITY 231 FULTON STREET 

POWER STATIONS AND TRANS¬ 
MISSION. By George C. Shaad, 

in general. Price 

Engineering, University of Kan¬ 
sas. 176 pp., 100 illus. Cloth 
binding. A manual for Electrical 
Engineers and Electrical Workers 

less systems. Price. 

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. 

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

MODERN ELECTRICS—Book Dept. 

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., 128 
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 . $1.50 

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

E., Professor of Electrical 

ELECTRIC RAILWAYS. By 
James R. Cravath, Western 
Editor, Street Railway Journal. 
176 pp., 125 illus. Cloth binding. 
It covers every detail of the trol¬ 
ley and third-rail systems, their 
construction and operation, power 
generation and distribution, the 
electric locomotive, etc. Price, 
. $1.00 

THE ELECTRIC TELEGRAPH. 
By Chas. Thom, Chief, Quadru-
Çlex Department, Western Union 
elegraph Co., and A. Frederick 

Collins, Author of “Wireless Tel¬ 
egraphy, Its History, Theory, and 
Practice.” 160 pp., 81 illus. Cloth 
binding. Simple apparatus; codes; 
the Morse code; messages; press 
service; cipher messages, etc.; 
abbreviated telegraphy; railway 
telegraphy; forms; junction sta¬ 
tions; switchboard; batteries; sys¬ 
tems; single-line repeaters; multi¬ 
plex telegraphy; duplex; the quad; 
phonoplex; wireless telegraphy; 
construction of apparatus; wire-

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 manv of 
whom use MODERN ELECTRICS ex¬ 
clusively. 

'Advertising Department “ 

MODERN ELECTRICS 
231 FULTON ST. New York City 

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. OR 
HOW TO CONSTRUCT A FIFTY-WATT 
DYNAMO. By Arthur J. Weed, Member of 
N. Y. Electrical Society. 
A practical treatise snowing in detail the 
construction of a small dynamo or motor, 
the entire machine work of which can be 
done on a small foot lathe. Dimensioned 
working drawings are given for each piece 
of machine work and each operation is clear¬ 
ly described. This machine, when used as a 
dynamo, has an output of fifty watts; when 
used as a motor it will drive a small drill 
press or lathe. It can be used to drive a 
sewing machine on any and all ordinary 
work. The book is illustrated with more than 
sixty original engravings showing the actual 
construction of the different parts. Price, 
paper. 50 cents. Cloth . $1.00 

WIRELESS TELEGRAPHY AND TELE¬ 
PHONY SIMPLY EXPLAINED. By Alfred 
P. Morgan. To be ready soon. 
This is undoubtedly one of the most com¬ 
plete and comprehensible treatises on the 
subject ever published, and a close study of 
its pages will enable one to master all the 
details of the wireless transmission of mes¬ 
sages. The author has filled a long felt 
want and has succeeded In furnishing a 
lucid, comprehensible explanation in simple 
language of the theory and practice of wire¬ 
less telegraphy and telephony. 
200 pages. 150 engravings. Price. $1.00 
Any or all of the above books sent prepaid 

on receipt of price. 
We can supply any mechanical bookin print. 

MODERN ELECTRICS 
BOOK DEPT. 

231 Fulton St. New York 

When writing, please mention “Modern Electrics.” 

body. Cases are known where a very 
much lower voltage has caused fatal 
results. In these cases conditions were 
favorable in every way, such as a per¬ 
son being in a tub of water, or thor¬ 
oughly drenched by acidulated water, 
which lowered the normal resistance 
very materially. 

METALIZING 
(Continued from page 471.) 

trate in one gallon of water, precipitate 
with potassium cyanide, using about 2 
ounces, taking care not to use an ex¬ 
cess. Filter the precipitate out, wash 
and redissolve in a fresh cyanide solu¬ 
tion using double the amount necessary 
to precipitate the silver. 
For a gold bath that works by single 

immersion, without heat, may be made 
by dissolving 150 grains of gold in 
aqua-regia, boil down to a paste, dis¬ 
solve in 40 ounces of pure water, add 
i lb. of baking soda, and boil 2 hours, 
when the solution will be ready for 
use. 
The above green color and the gold 

solution must be used in a glass dish. 

THE VIBROPLEX. 
This little machine is used by many 

telegraph operators to take the place 
of the familiar Morse key. It is espe¬ 
cially useful on fast press wires where 
the operator has to hustle all the time 
to keep cleared up. With a little prac¬ 
tice almost any one can send perfect 
Morse with very little effort. Take 
the letter P or the figure 6 for in¬ 
stance. The first requires five up and 
five down movements of the ordinary 
key while the second requires six. 
With the Vibroplex only one move¬ 
ment is required for either. The key 
handle is simply pushed to the right, 
and when the requisite number of dots 
have been made automatically the han¬ 
dle is released. The machine will au¬ 
tomatically make any number of dots, 
from one up to fifteen or twenty, de¬ 
pendent on how long the handle is 
held over. To make a dash the handle 
is pressed to the left and held there 
the proper length of time to make a 
long or short dash. Through recent 
improvements in construction, it is 
now impossible to jam the dots and 
dashes together ,and for this reason the 
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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, stamp», or money order, and in return, we 

will send you ; 
1--Modern Electrles for one year (next issue free) . . . 11.50 
2--Book, How to Make Wireless Instruments, cost . 25 
8—Book, The Wireless Telephone, by H. Gernsback. cost . . .25 
¿--Book, Construction of Induction Coils and Transformers, 

by H. W, Secor, cost .   .25 

Total . . .12.25 
(If books arc to be mailed add 6c. postage) 

Total Net Saving, $ .75 

OFFER No. 3. 
Send us $1.50 cash, stamps, or money order, and in return, we 

will send you : 
1—Modern Electrics for one year (next issue free) .... $1.50 
2—Linen Binder laut »matic) holds 12 issues M. E., gold stamped .50 
8—Any one of the three books shown in offer No. 1 . . . . .25 

Total . . . $2,25 
(Mail charges for items 2 and 3. 15c. extra) 

Total Net Saving, $ .75 

GREAT WIRELESS OFFER No. 2. 
Send us $1.50 cash, stamps, or money order, and in return, we 

will send you ; 
1 —Modern Electrics for one year (next issue free) .... $1,50 
2—Wireless Code Chart, cardboard, size 9x12 in., Morse, Navy 

and Continental codes . .   .10 
3-Wireless Chartwith 20 Wireless Standard “Hook-Ups” . .10 
4—Join the Wireless Association of America, and Wireless Pin. 

including Official Wireless Blue Book, 32 pages, and 13x10 
in. chart of U. S, stations .   30 

5—Any one of the thre* books shown in offer No. 1 . 25 
Total . . . $2.25 

(Mail charges for Items 2, 8, 4, 5, 6, 8c. extra) 
Total Net Saving, $ .75 

OFFER No. 4. 
Send us $1.50 cash,, stamps, or money order and in return we 

will send you ; 
1 — Modern Electrics for one year (next issue free) .... $1,50 
2--Twelve Back Numbers af Modern Electrics, all consecutive 

numbers, all in good condition, each 6 1 /4c.   ,75 
Total . . . $2.25 

(No mail charges necessary) 
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 New York Electrical School 
26 West 17th Street, New York 

Please send me full Information about 
your course in ELECTRICITY. 

NAME_ 

ADDRESS_ 

Learn by Doing 
HERE 

School 

NOT A CORRESPONDENCE SCHOOL 

26 West 17th Street 
OPEN FROM 9 A. M. TO 9 P. M, 

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 Electrical 

When writing, please mention “Modern Electrics.” 
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231 Fulton Street NEW YORK 

47 PERFECT-PRACTICAL Ç 10(1 
SPLENDID TOOLS Jl~ 

Ç In handsome nickled case, 
a pocket sfze, for pocket, desk, 
J home, automobile or shop. All 
m of fine steel. A 20th Century 
r marvel. 

> Some of the 47 Tools 
I Hammer, Screw Driver, Chisel 
I Corn Knife, Dividers, Twee¬ 

zers, Compass, Saw, Protrac¬ 
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Guage, Slide Calipers, 
Reamer, Countersink, Brad 
Awl, Harness Awl, Scratch 
Awl,Straight Edge, Ink Eraser, 
Tack Claw, Nail Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
Stllleto, and ten others. 
Made on honor. Sold on guar¬ 

antee, postpaid. Money back if 
not satisfied. Remit $1 TO-DAY. 

ü SPECIAL OFFER 
For a short time only we will give this val¬ 

uable fol kit free with a 15 months subscrip¬ 
tion to Modern Electrics-
SEND $1.85 TODAY and get the next fif¬ 

teen big numbers of this magazine and a 
Pocket Tool Kit postpaid ABSOLUTELY 
FREE. 
MODERN ELECTRICS 

Three important don’ts 
Don’t fail to read 
Water Power Development 

in the Switzerland of America 
By B. N. BUCKNER 

fully illustrated 

Cassier’s Magazine for July 
Don’t fail to read 
Safety in Ocean Transportation 

By THEODORE C. DEITRICH 
fully illustrated 

Cassier’s Magazine for August 
Don’t fail to read 

CASSIER’S MAGAZINE 
For July and Auguit 

CASSIER’S MAGAZINE 
The IIIu.tr.ted Monthly of the World'« Progreas 
$3.00 a Year; 25 et», a Number 

THE SPECIAL, OFFER 
Six Numbers, July to December, for 

One Dollar 
THE CASSIER MAGAZINE CO. 
12 West 31st Street, New York 

When writing, please mention “Modern Electrics.” 

machine will work any wire that can 
be worked by hand with the old key. 

It is also capable of successful op¬ 
eration with wireless sets. It will 
work directly any set that may be op¬ 
erated by an ordinary Morse key, and, 
in connection with a relay having suf¬ 
ficiently heavy contacts, will handle 
almost any set. 
To show the popularity of the ma¬ 

chine amongst telegraph operators it 
is said that at one time when the man¬ 
ufacturer temporarily discontinued 
making them, operators were offering 
each other from five to fifteen dollars 
premium in order to get one. 
This machine has saved the job of 

many a good operator who developed 

a “glass arm” or “lost his grip,” and 
who, having lost his ability to send 
correctly with the ordinary key, would 
have been obliged to seek some other 
form of employment or starve. 

PATENT NO. 1,0382,360. 
(Continued from page 516.) 

two receivers. We should think our telephone 
companies should wake up to this fact, as 
they could do no greater favor to the public 
at large. 
From the present invention it will be seen 

that the communication ordinarily is open, 
as the contacts, 27 and 28, are open. As soon 
as the forehead presses against the cushion, 
21, supported by the circular piece, 20, the 
contact is pressed and the receivers are con¬ 
nected in circuit, and the conversation may 
Jegin. When the conversation is over, the 
pressure of the head releases the contacts, and 
at the same time the two receivers swing up¬ 
ward, disengaging the ear. This idea is a 
very good one and is highly recommended. 
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Hasi has 
pau 
«ASl 

kindly send me carriage pre¬ 
paid, for free examination, one 

complete set of Cassell's Cyclopaedia 

Send this coupon or copy of it 

/ M. E. 
_8 12 1 

23 i f niton St. 
N.Y.C 

Gentlemen .— I enclose 
herewith Si. 00 for which 

•- - — .-'-’I'.., j vjvpccuia 
of Mechanics, in five volumes. It is 

understood that I may examine the work 
five days, and if I do not wish to keep it, 

I agree to notify you and hold subject to your 
order. If I keep it, I agree to pay you $1.00 within 

five days and the balance of $16.00 in instalments of $2.00 
per month until paid. It is further understood that you 

will refund the dollar paid if I decide not to keep the books. 

EVERY Mechanic, Engineer. Scientist Farmer. Handyman and Man with a Hobby should own a set ot these books. The work Is not only oí 
priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house farm and 
shop; for anyone who likes to make things, from amatch-holder to a suite of furniture-from a wheelbarrow to a carriage or motor ¿dr The 

boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below ; then let us 
•end you the set for examination before you purchase. ’ • 

This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 
°„ approval. Il you do.', keep the books, the 

Cassell’s fvdonaedia of Mechanics Is•"authoriutivevcrk. well printed and handsomely bound In five volumes. Written 
. 7, 7? ¿7,^7 lily VllalllVo by a staff of skilful and talented mechanical and technical writers, under the d reel 

,ditorship of Paul N. HMluck, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6S00 illustrations and 30,000 separately indexed articles ; over 2.500.000 words. The five volumes number 1760 pages in all • each 
volume measuring JHxloW nches : strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed bvthe 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out ofier to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 
ror the Practical Mechanic ¿he practical mechanic will find In this work thousands of articles such as : Spindle molder for > 
1VI IUC IiaVUUU HlVVlIdlllV treadle power; cramps used in drilling holes; chucks for holding small tools In lathe; electric S 
motor connections: boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for wood-workers 
bench ; truing emery wheels : regulating speed of electric motors; tool for cutting round holes in sheet metal ; tube ignition for small 
oil engine ; oxy-acetylene blow pipe or torch for welding and cutting metals ; rustless coating for Iron patterns ; uses of shunt coils 
spacing dynamo brushes ; heat gauge for use in hardening steel; fitting electro ignition to gas engine: grinding and polishing . 
metals for a high finish; calculating weight of rolled metal, etc., etc. 
Some Gcnpral SllbiPCt-HPAdinnS whifh. the exceptional range and comprehensiveness of the 
„ „ pvv n ! *0«* include: Acetylene - Acids—Alabaster-Alloys-Barometers 

—Boat Building—Bookbinding—Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach-
building—Concrete—Cycles— Drawing Instruments— Dyeing— Electricity—Embossing— Enameling—Engineering 
—Engraving—Entomology—Etching — Explosives — Filters and Filtering— Fireproofing— Floors — Furnaces— 
Ges—Gauges —Gilding —Glass —Granite — Guns and Firearms—Heating-Apparatus—Illuminating—Inlaying 
—Ivory—Jewelers’ Work — Lamps — Lantern Slides— Leather Working — Lenses—Lithography— I ubri-
eating—Machinery— Marble— Metal Working—Metals and Metallurgy—Modelling — Motors—Moulding 
Machines — Paints— Paper— Paving —Photography — Pipes— Plaster—Plumbing—Pottery—Poultry 
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— 
Sanitation — Saws — Screws — Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—Stoves—Tanning—Taxidermy—Terracotta—Tiling—Timber—Tools — Upholstery — Valves 
— Veneering—Water—Wireworking-—Woodworking. 
Examine This Great Set Ot ,We want you to MO this famous five, volume work, for we 

* o li o kn°w that y ou will be pleased with its binding, paper and 
Books at OUR Expense printing, and the wonderful fund of informaron it con-
tains. Ws want you to examine it thoroughly % for we know you will be quickly im-
pressed with its practical value. The price of this complete work in five volumes as 
above described, is $18.00. Just mail us the coupon opposite with $1.00 and you 
will receive the set, carriage paid. Examine it five days. If at the end of that .. 
Him you do not want it. notify us and hold subject to our order, and we agree NAME. 
to return the dollar you have sent us. If you Keep the books, pay us $100 
within five days, and the balance $2.00 a month until paid. ADDRESS. 

MODERN PUBLISHING CO. ^/occupation or Employer. 
281 Fulton Street, New York 

6.500Illustrations 30.000 Indexed Articles 
Edited by 

PAUL N. HASLUCK 
Assisted by 

100 Practical Experts 

If You Want to Make Anything 
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The “Electro” Commercial Oscillation Transformer 

The adjustment of this apparatus Is the most com¬ 
plete that could be thought uf. There are two spirals 
of solid No. 6 Aluminum Wire, each spiral having 
eight turns. The two spirals can be separated by 
moving the spiral on the right back and forward the 
maximum separation being 10 inches. 
Ws use no helix clips of any kind, but the adjustment 

is made by means of a slider mounted 
directly on the back of each spiral. By 
means of these sliders, adjustments which 
vary the inductance to a half turn, are 
readily accomplished. This feature cannot 
but recommend itself and has never been 
attempted before in any other similar in¬ 
strument. By means of the handle 4. the 
movable spiral can be adjusted back and 
forth, which assures practically any ad¬ 
justment that may be wanted. 

No. 9609 

parts are brass nickel plated, 

fastened by a unique process, 
wireless station. 

The construction and general execution of the apparatus is of the highest order and stands distinctly by Itself. 
The wood is cherry throughout, mahogany finish, hand nibbed P llsh. % inch thick. 
The Oscillation Transformer is shipped flat and takes up but little space when shipping. 

We positively guarantee the working efficiency and wave length of this instrument, and will cheerfully refund the 
purchase price if not entirely satisfactory and equal to our description. 

Hie full size of the instrument is 16" x 14" x 12"; weight 8% lbs. All metal 
except the Aluminum Wire. 

There are six generous nickel binding posts. The Aluminum wire spirals are 
never attempted before. The whole instrument will make a valuable addition to any 

This apparatus Is especially recommended 
for close tuning and is Invaluable for 
Wireless Telephony work, where It posi¬ 
tively stands unequalled. 

Tills Instrument fills a long felt want among am a-
teurs and has been designed to be used with power 
up to % K. W 
New that the Wireless situation la clear and 

we know that the amateur may use a wave length up 
to 200 meters, we thought we could do no greater 
favor to the American amateur than build an appa¬ 
ratus which would confine the wave length to 200 
meters, and at the same time obtain high efficiency. 
This we have accomplished In our Oscillation Trans¬ 
former introduced herewith, and it presents a radical 
departure fr- m other similar Oscillation Trans-
f. oners. In connection with a four wire aerial, 
btal length of fifty feet with any transformer up to 

K. W„ a wave length of not more than 200 meters 
will be sent out. 

No. 9600 ELECTRO COMMERCIAL OSCILLATION TRANSFORMER as described S10 00 
CAN ONLY GO BY EXPRESS OR 

FREIGHT. 

Size over all 4^" x 3" x 5". Weight 1 lb. 

No. 9500 ELECTRO COMMERCIAL DETECTOR STAND is disc il 

THE ELECTRO COMMERCIAL DETECTOR STAND 
This instrument lately perfected by us stands in a 

class all by Itself. It Is the highest grade Detector 
Stand ever Introduced in the United State«. It will 
appeal t<> all who wish a high grade Instrument at a 
reasonable price. 

Specification: Heavy marble base %" thick, size 
4% x 3". Hard Rubber Pillar, on which is sup¬ 
ported a nickel plated casting, which holds the ball¬ 
swivel 2. As will be noted, the handle. 1, may be moved 
sideways in any direction on account of the swivel-ball 
arrangement: a feature not found in any other detector. 
This is quite an important feature, as it is often neces¬ 
sary with certain substances to "feel" over the surface 
In order to find the most sensitive spot. 
The handle. 1. can also be pulled up vertically, as it 

is held back by a spring inside of the ball. Any amount 
of tension of the spring may be had by adjusting knurl, 3. 
This gives to the contact point on the de’ector substance 
any required tension. Therefore this detector is capable 
of the greatest variations, not alone in its free move¬ 
ment, but it can be adjusted from the lightest contact to 
the heaviest. 
Only th* beet materials are used In the construction of 

this detector, all metal parts being finely nickel plated 
and highly polished. 
There are twn heavy nickel binding posts and there is u 

FELT COVERING ON THE BOTTOM OF THE MARBLE 
BASE. 

I, piice$3.75 BY mail extra 25 cents. 

When writing, please mention “Modern Electrics.** 
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“Electro” Ball Antenna Insulator 
We are pleased to present to our friends herewith the 

latest addition to the "Electro” family. 
We have had an urgent demand for a lower price Ball 

Antenna Insulator and the one we are presenting herewith 
solves the problem. 

The size of this Insu¬ 
lator over all is 3% x 2% 
inches, weight 7% ounces. 
The Insulator Is made 

entirely of porcelain in 
one piece and has a 
triple coating of brown 
glaze. The insulating 
value of thia Insulator Is 
of the highest order and 
greater than similar In¬ 
sulators. 

All the grooves are 
undershot and this feat¬ 
ure Is responsible for the 

fact that the new Insulator "sheds the water like a 
duck.” 

Storage Battery Plates 
We have recently adopted new sized plates for our 

type R. EL and H. O. Storage Battery and have on hand 
a number of the old style plates formerly used. These 
plates are absolutely new and ready for use and we will 
dispose of them while they last at 50 per cent, below cost. 

IF YOU EVER WANTED TO MAKE YOUR OWN 
8TDRAGK BATTERY, NOW IS THE; TIME. TAKE 
ADVANTAGE OF THIS EXCEPTIONAL OPPORTUNITY 
BEFORE THESE PLATES ARE ALL GONE. 

Type R. E. positive or negative plate, size 4^x5’4f on 
inch, each. 4Ü 

Type H. O. positive or negative plate, sire 2% x 4% 1 Q 
inch, each. • I « 

ALL PLATES ARE 3-16 INCH THICK. 

“Electro” Name Plates 

e
 The Electro Importing Company ‘ / * — 
233z Fulton St, New York City, nuu ston it 69 w. Broad*. y / atv. 

We guarantee that you will bo pleased with this Insu¬ 
lator. It <s the cheapest high-grade Insulator ever placed 
upon the American market and stands in a class by 
itself. 
We recommend one Insulator on each end of an aerial 

strand for receiving. For sending there should always be 
two of the Insulators in tandem; tills will afford suffi¬ 
cient insulati' n up to 1 K. W. transformer. 
NO. 10007 "ELECTRO” BALL INSULATOR, AS DE-
SCRIBED. EACH |6 CENTS: IN LOTS OF EIGHT 
(ENOUGH FOR A 4 WIRE AERIAL) $|,25 

The “Electro” 8 Inch Fan 
HO V. DIRECT OR ALTERNATING CURRENT. 

Our fan» brin« to tour 
office or home the c <41 g 

br- eze »ought 
the hmm « 

m»nti s in the 
mountains or 
at thr «-a-
shore With 
IIO to t cir 
cult avaiUM* 
who wnul 
n->t spend 
ot>e - quarter 
of a cent p*r 
hour t• be 
comforts l ie 
during the 
excessive 
heat? 

If yur office 
i« hot and 
stuffy, ne «-f 
our ’ Elect* o" 
f a • s will 
change t mi¬ 
me liateh a 
co"l and «•nin-
fortable tern-

In Desk 

Position 

he I-
imuic 

I?” e S much ‘ liiey are portable, adjustable, and easy to operate, cir¬ 
culating sufficient breeze to be refreshing but not objec¬ 
tionable, as is the case with larger types. 

They are convertible and readily adjusted to the wall 
or desk; a special feature not found In the regular on. 
position fan. 
Motor finished in black enamel has wick feed oil cups 

and is fitted with a two speed starting switch. By ad¬ 
justing the swivel and trunnion the breeze may be thrown 
in any direction. The guard is exceptionally strong and 

IN'RODU CRY PRICE $6.8 

^GROUND^ 

•> SHUNT <• 

•>PHONES^ 

Nam«. 

22 B 
Will 

Not À 

55c. 
3e. 

f 1 I encl ote herewith 
4c «tamp for which 

196 pa a« Electrical Cy¬ 
clopedia No. 10 at one«. 

Large size lists at. 
Small size at. 
Complete set, all the seven 

plates . 
By mail extra. 

almost UNHEARD OF PRICES. 
SPECIFICATIONS: 7 strands No. 
& S. gauze Phosphor Bronze Wire, 
stand a rupture test of over 800 Ihs. 
less than 100 feet sold SPECIAL 

Pursuant to many requesta from 
our customers we have placed on 
the market a line of name platee 
which will make a handsome ad¬ 
ditif n to any instrument table. 
Our plates are made in two 
stlyes. German Silver and Brass 
finish, 1-64 inch thick. The letter¬ 
ing is CHEMICALLY ETCHED, 
lettering in relief. There are 
two holes to fasten the platea to 
the table or instrument box. 
Die larce size platee measure 

114 x %. The small onee measure 
%x %. 

Prices the same for either Brass 
or German Silver finish. 

PRICE 90c PER 100 FEET. THIS 
MONTH ONLY. 
Order at once, prompt shipment 4 

guaranteed during the month of J * 
July. The regular price of 
this quality Pliosphor Bn nze * 
Wire is l%c. per foot. -7 * 

Phosphor Bronze /erial Wire 
Every ne interested in Wireless realizes the wonderful 

conductivity and extreme tensile strength of Ph- -ephor 
Bronze Aerial Wire used in connection with Wireless 
Aerials. 
Commercial and Government Wireless Stations use no 

other wire for the construction of their aerials. They 
understand the importance of using a wire giving the 
greatest amount of active surface for the reception or 
transmission of Wire’rss signals. J 
We have just taken In an enormous stock of 200,non W 

feet Phosphor Bronze Aerial Wire from one of the > 
largest factories in the business whose output we 
c< nt rol. 
As an introductory offer we are going to dispose E- 8-12 

of some of this wire during this month only at 

When writing, please ment.on “Modern Electrics.” 
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THE GREATEST WIRELESS 
BOOK VALUES EVER OFFERED 

PRICE 25 CENTS 

$1.00 
for the Four 

teur. 

Best Books 

of their kind 

published. 

fflotrm Çubliahing Co 
231 JultM »Irr»! 

Nr» fork 

Sum tn fflahe 

10irrleBB SJttBtrumrnta 
...bg... 

20 VtrrlfBS Experts 

HOW TO MAKE WIRELESS INSTRUMENTS, by 
Twenty Wireless Experts, 96 Pages, 75 Illustrations, 
Third Edition. 
This book is chock full of information and shows how 

to make different instruments and wireless appliances 
and information not usuallv found in other books. You 
will be surprised how carefully this book is gotten up 
and ho w easy it is to make your own instruments. Price 
by mail, 25c. 

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 transformer 
we unhesitantly say that this book 
will give you more information on 
the subject than any other one 
irrespective of price. Important 
tables for spark coils from 1 inch 
to 20 inch and for transformers 
from % K. W. to 3K. 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 

WIRELESS HOOK UPS, 100 Pages, 
171 Illustrations, with a chapter by 
H. Gernsback. This book fills a dis¬ 
tinct want and is the most valuable 
aijunct to a wireless station. 171 
different hook-ups receiving and 
transmitting, and giving incidentally 
a lot of information about other things 
in the wireless station and about con¬ 
nections. Once you have this book 
you wonder how you could be without 
it before. Price by mail, 25 Cents. 

$1.00 
for the Four 
Best Wire¬ 
less Books 
for the Wire-

THE WIRELESS TELEPHONE, by H. Gernsback, second 
edition, 86 Pages, 57 Illustrations. A unique book giv-

; the student a good insight of the wireless tele, 
phone as it is today. In the next five years wire¬ 

less telephony will play a tremendous role in 
the progress of the World, and the wireless 

student who has given the subject any 
thought at all will do well to obtain this 

book as it will give him a close in¬ 
sight of the intricate problems as 

yet to be solved. The book is 
written non-technically and 
even the layman will have 
no trouble to thoroughly 
understand it. 

Price by mail, 25 Cents 

When writing, please mention “Modem Electrics. 
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3 54x8 % 

Variable Condenser 

o. 440. Fixed Rece 
Condenser . 

No. 454. Detector Stand. $1.SO 

'• 478. Headband, with 2 
5-ohm Receivers ...$3.00 

465. High Efficiency Spark 
lP . . No. 416. Antenna Switch. 

$2.00 

Red Seal Dry Battery 
3 Sizes 

Hound or Square Carton. 
A 2^x654-in. Price ... $0.25 

I El hom every 
™ Ë I reader for a copy 

of our Pocket Edition 212-page Catalog C*26. 
It contains everything necessary for wireless installations and the Prices are 
Kight. Don t wait. Send for it Now and have it to refer to. 

Manhattan Electrical Supply Co. 
NEW YORK; ,7 Park .^CgCtCO, ST. L0UB! „06 P,„ St

\\ hen writing, please mention “Modern Electrics.” 



Sebeo Screw Anchors 

STAR EXPANSION BOLT COMPANY 
NEW YORK CITY 148 CEDAR STREET 

Sebeo Screw Anchors are carried in stock 

by all the large hardware and electrical supply 

concerns throughout the country. 

Write for FREE SAMPLES and catalogue. 

are the only recognized and dependable means 

approved by modern mechanics throughout the 

country, for fastening Electric Switches, Push 

Buttons, Sockets, Bells and etc., to walls that 

won’t hold ordinary bolts or screws. 

No lead—no plugs. They are easy to use 

and absolutely reliable. 

Here’s a secure way of attaching electric 

fixtures : 

When writing, please mention “Modern Electrics.’’ 


