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Quality, Durability, and Simplicity 
ma ICe 

"Stanley's" Braces 
the strongest and best made. 

They are made in all sizes and styles and are the most complete line offered to the 
trade by any manufacturer in the world. The line consists of three classes as follows: 

STANLEY 
BOX RATCHET AND 

SLEEVE 

Nos. 913, 923, 914, and 924 

Made in 6, 8, 10, 12, and 
14 inch sweep 

We invite comparison with Braces of other manufacturers. at a like price, and if your 
dealer does not have them, write us direct. 

STANLEY 
CONCEALED 
RATCHET 

Nos. 911 and 921 
Made in 6, 8, 10, 12, and 

14 inch sweep 

VICTOR 
RATCHET AND 

SLEEVE 

Nos. 935. 945, 955, 

965. 936. 946, 

956. and 966. 

Made in 8, 10, and 12 
Inch sweep 

Ube Stanley Rule and Level Co. 
NEW b3R1TAIN, CONN., U. S. A. 
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To Have a Handsome Home—How to Do It 

and How Not to Do It 
EAD this from a recent letter:— 

"I tried all the different kinds of varnish stains, 
and  oil stains with varnish finish, but the effect 
was muddy. 

I tried several wood stains and found that they would 
rub off unless I gave them a wax finish and then they 
would show light and dark spots. 
Then I used your Dye finishing with your Prepared 

Wax and was surprised and delighted with the results. All 
the beauty of the wood was brought out and your Wax 
gave it a beautiful soft tone, so different from the harsh 
effect varnish gives." 
And now read this from a recent number i,f Ow 

American Carpenter and Builder :— 
"Although 'treat claims are made 

by varnish manufacturers for their 
floor varnishes, it may be truthfully 
said that none of them will stand the 
bard usage of walking on them without 
sooner or later marring white. As was 
very pertinently said by a varnish manu-
facturer, speaking on the subject of varnished floors at a 
master painters' convention, 'floor varnishes are not made 
to be walked on.' " 
These matters, are easily expia ined— 
Stain and varnish, shellac, hard oil and similar prep-

arations cannot sink into the grain of wood because 
they are too "thick" to penetrate the pores—so the 
wood is simply stained over or coaled—thus the coating, 
instead of bringing out the beauty of the wood in the 
grain, hides it and makes it look flat and muddy—and, 
as the coating is only on the surface, every scratch 
and scrape and blow makes a light spot—the un-
colored wood shows through the coating. 
Now Johnson's Wood Dyes are dyes —not mere 

s tains. 
Johnson's Wood Dyes do not coat over the wood— 

they color it (to any desired shade) because they are 
so prepared that they penetrate the pores— thus they de-
velop and accentuate the beautiful grain of the wood. 
That is why they give an unequaled richness and 

Fr\ 7,17UMeNf9  
ARTISTIC WOOD FINISHES 

depth of permanent tone and a perfectly even texture 
which will not rub off. 
Any one can secure the best results with Johnson's 

Wood Dyes and you can easily keep all your wood-
work. furniture and floors in perfect condition by ap-
plying Johnson's Prepared Wax with a cloth right over 
the Dye or any other finish. 
Johnson's Prepared Wax gives a rich, subdued, 

lustrous and enduring surface which cannot be pro-
duced by any other finish, and, unlike shellac, hard 
oil or varnish, it does not show heel marks or scratches 

—"it is made to be walked on"—and 
sat on—rubbing only gives it a finer 
polish. 
Johnson's Wood Finishes are not 

new preparations. 
We studied them out years ago in 

order to be able to preserve and 
bring out the natural beauty of the fine hardwood 
flooring which we make and ship all over the world. 
You see we had an object in seeking out the very 

best finish for our wood that could possibly be made. 
Now you can profit by our self-interest. 
For your name and address on a postal we will send 

you, with our compliments, a very handsome and in-
teresting 4S-page illustrated book, "The Proper Treat-
ment for Floors, Woodwork and Furniture." 
This book tells you in detail the easiest and most eco-

nomical way to have a handsome home. You can do all the 
work yourself and the expense is trifling. 
Just send us your name and address on a postal now. 

S. C. JOHNSON & SON, Station EM-5 istacine, Wis. 
The Wood Finishing Authorities." 

Johnson's Wood Dyes for the artistic coloring of wood, (11 shades), half-
pint cans »cents, pint cans 50 cents. 

Johnson's Prepared Wax, 10 and 25-cent packages and large size cans. 
Sold by all dealers in paint. 



iv ELECTRICIAN AND M .1 N C 

PATENTS 
SECURED PROMPTLY 

A oil %vial speeial iteaura to the 
Legal Proteet"  of the Invention 

Handbook for Inventors and Manufacturers Sent Free upon Request 
ll'on•iiitsition Free. Nab cl.:, rge tor Opining, its to the Patentability nod C ..... inertial Val« 

Inventor...J.' lutait. II ighe«t Reference* fr  Pr Meng Mai flirt • 

- F) PP VC ER, Fe ateartt L wfsEtr 
Patents, Caveat., Trade-mark«, ('opyright«, It epos.f a alla to ratentiabilic>, Validity, and Infringe. 

ment. Potent Suits r ... eted in all States. 

REFERENCES: —Globe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Engi-
neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy CO., 
Lippencott Pencil Co., Salisbury Tire Association of America, Inventors' and Investors' Corporation, 
Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., By-Products 
Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Richmond Electric Co., Railway 
Surface Contact Supplies Co., National Electric Works. 

Mr. Parker, on November 1st, 1903. after having been a member of the Examining Corps of the C. S. Patent Office for 
over Ove years, resigned his position as Examiner to take up the practice of patent law. 

Address, S,M =let= Eigs.alldirig, NAIrsisimeingters, Co- C-

PFITENT IllllT 1011 INVENT 
Our Three Kooks Mailed Free. 

"U. S. LETTERS PATENT " gives full in-
formation in patent matters. 

"THOUGHTS THAT PAY " gives list of 
what to invent. 

"THOUGHTS THAT HAVE PAID " gives 
history of successful inventions. 

Write for them. 
No charge for opinion as to patentability : 

send sketch or mmItt. 
Patent obtained or fee returned. 

Patents advertised for sale free. 

WOOD WARD 16 CHANDLEE, Patent Attorneys 
12s2 1` Street. NV %SARI NOTION, 1).C. 

TELEPHONE BRACKET 
FITS ANY 'PHONE 

¡ For Desk, Wall, or Partition Made of one piece heavy steel wire 

I I Nickeled or enameled In colors 
I 

PRICE, 50c. 

I c:ei Postage, 10e. 

PATENTED 3.22-06 

/flee, pricfs in Quantitits st i.e. Wanted 

NEVER-LOSE RULE CLAMP 

Tile NeVer-LeSe e•asdy adjusted td h: any rule 
and is always ready to take or give up your rule instan-
taneously. Every mechanic should have one of these very 
useful articles, which we send to any address on receipt of 

15 cents. MONEY BACK if dissatisfied with it. Write 

READ & WALKER 

903 Lippincott Bldg. Philadeiphia, Pa. 

Fe Jet71" E INIT5 
Send Sketch or Model fur FREE Examination and 

Report as to Patentability. Patents promptly secured. 
ADVICE FREE; Rates Reasonable; highest references 
and best services. WRITE FOR FREE BOOKS. 

WATSON E. COLEMAN, 
Registered Patent Attorney, Washington, D.C. 

PATENTS SECURED 
OR FEE RETURNED. Send Sketch fur FREE RE-
PORT as to Patentability. GUIDE BOOK and WHAT 
TO INVENT, with valuable List of Inventions Wanted. 
SENT FREE. Ouse Million Dollars offered for one 
invention; $16.000 for others. Patents secured by 1113 

advertised free In World's Progress: Sample Free. 
EVANS, WILKENS «An CO. 

100 V' Street Wamhington. I). 4'. 

Val • Book on Patents 

Patents FIE F. L. Tells how to secure 
liwm at low cost. How to Sell 
a Patent and What to invent 
for Profit. Gives Mechanical 

Movements invaluable to Inventors. Full of Money-
king Patent Infor tima. New itook 

FREE to all WhO write. 

O'MEARA 81. BROCK, PATENT ATT'YS 

1103s I' stet et W %sit IN OTON, . 

INVENTORS! 
If you have an "idea" undeveloped, and 

need help, or desire to know its commer-
cial value, or a patented invention you 
wish to successfully promote or develop, 
and are uncertain as to methods that will 
bring best results; upon receipt of $1.00 
cash, with full particulars, I'll help you 
solve these problems. I have had years 
of experience in selling and promoting 
patented inventions to give you the bene-
tits of. No other charge than the above. 
'orrespondencr strictly con fidential. Ex-

I,erience is of salue in any line of endeavor. 

CHAS. A. SCOTT 
Consulting Patent Expert 

1010 GRANITE BLDG. ROCHESTER, N. Y. 
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-FREE 
TWO B001: S 

eft-Page 
" Inventor's Guide •' 

—AND---

" Fortunes in Patents" 
.• What and How to ling.. 

PATENT 
ke...SPECI A I. OFFER : Send sketches or model and 

description of invention for FREE, SEARCH of Patent 
Office Records and Report as to patentability. You will 
save TIME and NI( m NEV. 111:ghest References. 

E. E. VROOIVIAN Regis't'd Patent Attorney 
Box 60, Washington, D.C. 

THAT PAY 
S 44)-Protect Your Dien 

Sant are ovoillegyloot; I NJ ECT R S Lonstruction. Care. 

Useful Information on the principles of theit construc-
tion, use, and practical operation as steam boiler feeder. 
and other purposes intended for the use of engineers, tirm - 
men, and steam users.— By FREDERICK KEPI'S', M. C 
"pp. , exit in. 45 Engravings, 16 Tablas, Prim 214e., pout-paid 
e supply any book by mall. postage prepaid. on receipt 

of the publication price. Send for catalogue. 
The AMERICAN INDUSTRIAL PUBLISHING CO. 

Son E, Bridgeport. Conn., U. S. A. 

REFERENCES: 
American National Bank 

Washington, H. C. 
1.Ittle Giant Ilay Presa Co. 

Dail«, Tee» 
Gray Lithograph Co. 

New link City, N. Y. 
Farincre :Manufacturing Co. 

Norfolk, Va. 

"MOW TO REMEMBER" 
Sent Free to Readers h ' o. t-ie .11 .:01011 

g  
Your are no greater intellectually than 

NETTu e your memory. Remy, inexpensive. Increases 
income: gives ready memory for fares, names, 

suCCEss ‘M e business details. «tidies. conversation: developa will 
noblic sneaking. Deno-maids. Rend for Free Booklet. 

Dickson Memory School, 920 Auditorium Bldg., Chicago 

S.7*-1 . 
4 \ OR „ 

•) Canadian), e 

PATENTS 
$25.00 

We pay all expenses and 

disbursements except 
government fees 

Rejected Cases and Interference 

Proceedings a Specialty 

Trade-marks, Designs, Copyrights, Etc. 

Special Facilities for Foreign Litigation. 

Expert Service Assured. Write us. 

THE INDUSTRIAL LAW LEAGUE, 
170 BROADWAY NEW YORK 

Inc. 

Euene Dietzen Co. 
214=220 East Twenty-third St. 

NEW YORK 

No. 
1189 P 

No, 
1189 P 

On receipt of $5•45 

Bank draft on New York or express or 
postal money order we will send you 

one set of otir German Silver 

Reliance Instruments 
in pocketbook-style case as per 
• the above illustration 

kindly reler to this Ad 

A SAFETY RAZOR SENSATION 

6̀  SHRP SHAVR " 
Price 
2 5 c 
In Cash 

5 
Extra Blades 

25c 

à 
Or 

13-2c 
Stamps 

Shrp Shavr 
Stropper 
10c 

EASY TO SHAVE 1:.,..t.e the Blade is tile heft MO Rey ran buy. The Frame is 
made at the proper shaving angle which gimes the beat result 
and in.ures safety. 

• EASY TO ADJUST 
I iie Wade Older into the right sine of braise. Is held rigid. 
Cannot a ork kg's., or fall out. 

EASY TO CLEAN 
Finnie le made of highly finished niekel alert, in one 

j i•l, Van be readily washed and dried. 

EASY TO BUY 

60 c A LS:eistagloandaels PiCicde;St=rev 60c 
THE COMPLETE OUTFIT 

“The Plume at the Top' 

Ou AAAAAAA EATISrACTION OR MONRY REFUND 

You tan make money as our agent 

Clemens Schroeder Co Dept 320 Broadway, 
•, NEW YORK. 
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The Man Who Owns a Mechanical Cleaning Wagon Makes Money 

$3000.00 CAN BE MADE 
This year. next year. and the years thereafter, cleaning houses by our patented ma,hlflery. by 
energetic, competent men, with a capital of 52000.00 and upwards. Over 400 operators in as many 
towns in the United States. We make the most efficient stationary systems for residences, hotels. 
office buildings, etc. We own the patents and are prosecuting all infringt•rs. Write for catalogue. 

GENERAL COMPRESSED AIR AND VACUUM MACHINERY COMPANY 
4406 Dept. A, Olive Street, St. Louis, Missouri 

The maeltine that make, the 

OLIVEn 

ari7pelArritér 

The Standard 

VISIBLE WRITER 

Universal Keyboard 

The Winner of Awards Every-

where 

.Art Catalogue Free Ask For It 

THE OLIVER TYPEWRITER COMPANY 
69-71 FEDERAL STREET, BOSTON 

TIC AL 

ELECTRIC ITY 

A School Within Itself 

0
/HERE are XX chapters in all. XIX carrying you from the fundamental prin-

ciples of electricity on through the various branches to a point where the 
careful student comprehends the complete designing, care, and operation of a 

dynamo or motor, and I chapter on electric automobiles, outlining their construction, 
care, and operation, and all about storage batteries and how to handle them. Each 
subject is carefully written and to the point. After a student studies a subject, he is 
questioned on that subject in such a manner as to bring clearly to his mind the points 
he needs to know regarding same. A DICTIONARY in back of book will enable 

him to learn the meaning of any electrical word, term, or phrase used in this book, as well as hundreds of 
others in common use. All required tables necessary in the study are in it. 

Chapter 
I. Wiring 

II. Electric Batteries, Elec-
tro Plating 

III. Magnetism 
IV. The Magnetic Circuit 
V. Magnetic Traction 
VI. Magnetic Leakage 
VII. Energy in Electric Circuit 
VIII. Calculation of Size of 

Wire for Magnetizing Coils 

A Dictionary of over 1500 Electrical Words, Terms, and Phrases, giving a brief meaning of all which are in common use 

$2.00 PER COPY— FOURTH EDITION —20,000 COPIES SOLD 

The offer we make of refunding money if book is not satisfactory upon examination is an unusual one in connection with 
the sale of a book. But we have no fear of its return. Your decision will be what thousands of others has been. Money would not 
buy it if it could not be duplicated. We could print testimonials by the hundreds. It is best to order and be your own judge of its merits. 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio 
AMERICA'S GREATEST REPAIR WORKS. Armatures and Fields Wound—Commutators Filled 

TABLE OF SUBJECTS 
Chapter 
IX. Calculation of E.M. F.•s 

in Electric Machines 
X. Counter E. M. F. 
XI. Hysteresis and Eddy 

Currents 
XII.. Armature Reaction 
XIII. Sparking 
XIV. Winding of Dynamos and 

Motors 
XV. Proper Method of Con-

haphr 
necting Dynamos and Motors 

—Self Excitation 
XVI. Diseases of Dynamos 

and Motors. their Symptoms 
and How to Cure 'I'hem 

XVII. Arc and Incandescent 
Lamps 

XVIII. Measuring Instruments 
XIX. Alternating Current 
XX. Automobiles 



--1 Every Tool 

ELECTRICIAN AND MECHANIC vii 

DO YOUR OWN PIPING 
You can very soon save the 

cost of a complete set of tools 
by doing your own work. 

NO. A., SET 
I Set Economy Stocks and Dies, !4. 8 to 18. 

1 1-1 11 Wells Wrench, WI to 1% 8. 

1 No. 1 Wells Pipe Cutter, WI to 1%8. 

1 No. I Wells Hinged Vise, 30 to 2% 8. 

1 Oil Can. 

1 Can Pipe Joint Cement. 

Packed in Handsome Hinged Chest. 

PRICE, $9.00 F. O. B. GREENFIELD 

Other Sets cutting up to 28. Send for 

Catalogue. 

made and duaranteed by - 

F. E. WELLS .Sik SON CO. 
21 RIDELL STREET GREENFIELD, MASSACH t1StTTS 

JUST OUT 

Catalogue "E" 
OF 

ELECTRICAL NOVELTIES 
Write for One 

Maryland Electrical Supply Co. 
Eutaw and Mulberry Sts. BALTIMORE, MD. 

ELECTRIC 
SUPPLIES--TELEPHONES -NOVELTIES 

Catalogu• of 200 Free 

If it's Electric we have it. Big Catalogue 4 cents 

OHIO ELECTRIC WORKS 
CLEVELAND, OHIO 

The World's iivadqual 1,1 1,, ',loos, Motors, 
Fans, Toys, Batteries, Belts, Bells, tamps, Books 

We undersell all Want Agents 

BARGAINS! 
\1c are retiring from business and offer the following:-

1 Storey motor, 1-4 h. p., 110 volts, $8. 1 Riker 
motor, 1-4 h. p., on wall-bracket, 110 volts, $7. 
1 Holtzer-Cabot motor, 1-6 h. p., 110 volts, 
$6.50. 1 Perret motor, 25 volts, 14 h. p., with 
reversing rheostat, $14. 1 C & C motor, 1-6 
h. p., 4 volts, $6. 1 Model Electric Railway 
equipment, $100. 1 Portable Testing Set, with 
Galvanometer, capacity .002 to 1,000,000 ohms, 
$15. 

Also several spools magnet wire, sizes 18 to 32, which 
'till be sold at much less than regular prices. Full list on 
application. This is a very unusual opportunity. 

Also a limited number of battery fans, 4 to 6 volts. Will 
(lose these out very cheap to a dealer. 

BURNAP 129NEte West YO3R1Kst cSitTrveet 

We Want You to Become Familiar With 

The Reece Threading Tools 
Including SCREW PLATES, TAPS, DIES, etc. 

SPECIAL TRIAL OFFER 
" Reece Premier" No. 1 T Tap 
Wrench and one each No. 2-Mi, 
3-48, 4-36, 6-32, 8-32, 10-24, 12-24 
and 14-20 "Hercules" Machine 
Screw Taps. Sent post-paid to 
any address on receipt of $1.25 

P. I- Pa gt. Catalogue Fret. 

E. F. REECE CO. - Greenfield. Mass. 
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"OLIVER" MACHINERY COMPANY 

OLIVER "O' BAND SAW 

MOTOR DRIVEN 

MOTOR HEAD SPEED LATHES 
A SPECIALTY 

MAKERS OF 

Nos. 10 to 20 Clancy Street 

GRAND RAPIDS, MICH., U. S. A. 

Machinery and Small Tools 
FOR 

MANUAL TRAINING 
Special Catalogue in Preparation 

EVERYTHING HIGH GRADE 

Write us for Machinery, Benches, Vises, Clamps, 

Planes, Chisels, Saws, Grinders, etc., etc. 

We have them. 

BRANCH OFFICES 
OLIVER MACHINERY CO.. Hudson Terminal, 

so Church Street, New York 

OLIVER MACIIINERti CO., First Nat'l Bank Bldg., Chicago 
OLIVER MACHINERY CO., Pacific Bldg., Seattle 

,Receivers Sale 
e A $56.00 Library For Only $24.50 

Wonderful opportunity to get these fifteen magnificently 
bound volumes. comprising tho Library of Universal History 
for less than half Value. The publishers have failed. We. 
as receiver, must dispose of enough sets to pay the obligations 
of the publisher. For a limited time we will send a set for 
free examination without asking you to pay one cent down. 

Here i Our Offer: Send us your name and ad-s dress on the coupon or o postal 
telling ue you would like to receive for free examination 
the 15 vole of the Library of Universal History in your home 
and we will send them to you, charges prepaid. Look over 
these books for a week and then it you decide that you do not 
want Ocio send theses bock at our expense. If you wish to 
keep this superb work send only 50c and then $2.00 a month 
for twelve month. — only $R4.50 for this $56.00 library. 
The Lib of Uni I History is a complete history 
of the whole world written by America's greatest historians 
and endorsed by America's greatest scholars. 
Thereare over 5,000 pages. 100 finely engraved 
snaps and 700 large full page illustrations. 

Write to us at once. just put your name 
on the coupon. Without obligation or 
expense we want you to examine 
this grand work in your home 
for a week before deciding. 

15 Massive Vols. 
Each vol.71n. wide: 
RO in. high ; wt.. 
bad.. nearly 
75 

\De , E. 5. 

FREE 
COUPON 

American 
.4. Underwriters 

Corporation. 
Department D.7 

440 Wabash, Chleage 
Without aspe4.• or oblige  

e, Ilan to purchase, I would Ilke to 
reunite, the Library of Um{ 1 

illitary la toy bum., tree far • week. 

/ Name.. •  

/ Addiess  

Gas Review 
A Magazine for the 

Gasoline Engine User 

Gas Review will bring into your home—place 

on your library_ table—the wisdom, the know-

ledge, and the experience of the foremost ex-

perts on gas and gasoline engines. 

A lesson on gas engine operation appears in 

each issue. Compression, ignition, mixture, 

battery trotibles, fuel consumption, the ex-
haust, insulation, lubrication, wiring, electric-
ity, and, in fact, every feature in the construction 
and care of gas and gasoline engines is covered 

fully yet in a simple, easily understood way. 

Think of getting a complete course in gaso-

line engineering—one not only equal to but far 
superior to the average gasoline engine course 

costing front thirty to fifty dollars, all for 

50 CENTS PER YEAR 

Sample Copies on Request 

GAS REVIEW 
14 Cantwell Building 

Madison Wisconsin 
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Disston HALK ON Saws 
NA Ay IL E CD F- FR E E.: 

Contains 208 Pages of Useful and Practical Information 

ARTICLES ON THE MAKING OF DISSTON SAWS, TOOLS, AND FILES, 
GIVING THE PROGRESSIVE STEPS IN THEIR MANUFAC-

TURE, A LARGE NUMBER OF ILLUSTRATIONS OF THE 
WORKS, TOGETHER WITH TREATISES ON THE CARE AND 
USE OF SAWS, ETC. 

HEM DISSTON SONS 
INCORPORATED 

KEYSTONE SAW, TOOL, STEEL, AND FILE WORKS 

PHILADELPHIA, PA. 

o I 

1!e LJ &1_ 

\ 

PERFECTION 

Mitre fox 
cAccuratc, Convenient, Light 

Compact 
Manufactured by 

TOWER & LYON CO. 
95 Chambers Si., 

\ Q45 rewz 
eote:ls 

A MONTHLY 

MAGAZINE 

Devoted exclusively to the gas and gasoline engine. It tells you how to keep your 
engine running and saves you money in expensive rep.dry. Its contents are of a semi. 
technical character that cannot fail to interest people operating or contemplating the 
purchase of a gas engine. 

PRACTICAL GAS AND OIL ENGINE HAND BOOK 
Presenting the primary principles of the Gas Engine in simple language—but sup-
plying enough practical knowledge to successfully operate a gas engine. Regular 
subscription price of GAS POWER. 81.00 a year. 

Practical Gas and Oil Engine Hand Book sells for $1.00 a copy. 
A special limited offer is now open of Gas Power, one year. and one 

copy of Practical Gas and 011 Engine Hand Book for $1.00. 

Mail orders at once. GAS POWER PUBLISHING CO. 
Address . - - 

100 COURT STREET ST. JOSEPH. MICHIGAN 
Free sample copy of GAS Pou i. 
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"Send for MURPHY 
HE Knows" 

Are you the man that is sent for when expert information is wanted ? 
Such a man is always in demand at a big salary, because he knows, because he's TRAINED. 
Training is the one great essential to success. Nowadays, no ambitious man need remain in 

the "dollar a day- ranks. So long as you have the ambition to rise and can read and write, 
there is no limit to the success to which 
you can attain through the help of the 
International Correspondence Schools. 

If you want to be the man " sent for" 
get in touch with the I. C. S. Lack of cap-
ital need not hinder; it doesn't matter how 
little schooling you have had; age is no 
barrier; it is immaterial where you live or 
what you do; you don't have to leave home 
or lose a day's work; there are no books 
to buy. 

The attached coupon will lead the way. 
Cut it out. Mark it—mail it now. There's 
no charge for the advice it will bring. 

DuringJanuary, 607 students voluntarily 
reported salary increases and promotions se-
cured wholly through I. C. S. training 

The Business of This Place 

is to Raise Salaries. 

International Correspondence Schools, 
Box 930 . SCRANTON, l'A. 

I Please explain, w ittiont further obiigation on my part, 
how I can qui,:ify for a larger salary in the Posi-

tion before svi,sh I have marked X 

Hoolaeeper 
Stenographer 
Acicerilnecnent Writer 
Shaw Curd Writer 
lor tattoo. Trincncer 
Coon aterelul Law 
Illtobtrator 
Cis II Sers Ice 
Chemint 
Textile 11111 Sept. 
Electrielan 
Elec., Engineer 

I Name 

Street ,,rd 

i City— 

Mechanical Denfwman 
Telephone Engineer 
Elec. Lighting Supt. 
Meehan. Engineer 
surveyor 
Stati motley Engineer 
Civil Engineer 
linilding Contractor 
Arehlter• I lwarwahn 
Arehitect 
Strut. mural Engineer 
ItunkIng 
MinIng Unglue., 

State 



Eledrician and Mechanic 
Incorporating 

Bubier's Popular Electrician, Established 1890 

Amateur Work, Established 1901 

VOLUME XVIII MAY, 1908 

ELECTRICAL ENGINEERING— Chapter XXIII 

STORAGE BATTERIES. PART II 

Switchboard Arrangements 

A. E. WATSON, E.E., PH.D. 

WITH the positive and negative plates 
duly assembled in order in the jars or tanks, 
—the positive of one set being attached to the 
negative of the next, — the solution may be 
poured in, but not unless it is fully cooled. 
All the cells should be filled without un-
necessary delay, for the act of plates standing 
uncharged in the solution, as already stated, 
tends to the formation of undesired sulphate. 
In consequence of some inevitable action 
of the acid upon the materials, it is likely 
that some sizzling will take place, but this 
is not injurious. 

All connections to the switchboard termi-
nals having also been made, the charging 
should be started immediately after filling 
the last cell. In Fig. 120 is shown a diagram 
that represents the essential connections, 
and while succeeding diagrams illustrate 
further details and additions, it is to be 
inferred that these elements, too, are in-
cluded as a matter of course. In this, a 
shunt-wound dynamo is represented with 
its main terminals attached to the lower 
contacts of a double-pole single-throw switch, 
with a rheostat in the field circuit, whereby, 
within the scope of the machine, the voltage 
may be adjusted to any desired value. 
Between the upper contacts of the switch 
the storage cells are connected, with an am-
meter of the permanent magnet type included 
in any convenient place. A small double-
pole double-throw switch is shown under 
the voltmeter,—also of the permanent 
magnet sort,'— the hinges being connected 
to the instrument, the upper terminals to 
the upper ones of the main switch, the lower 

NUMBER 11 

contacts similarly to the lower ones of 
the larger. By this it is seen that when the 
main switch is open, the act of closing the 
small switch in the under position, as shown, 
will attach the battery to the voltmeter 
and the pressure may be read. By closing 

Fig. 120. Simple Diagram of Connections for 
Storage Battery Charging 

Rheostat 

the switch in its down position the voltage of 
the dynamo may be read. It will be noticed 
that the right hand of the two terminals 
of each instrument is marked +; this is the 
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regular construction of the Weston volt-
meters and ammeters, and in the diagram 
care has been taken to represent consistent 
directions. Since the battery has a definite 
polarity of its own, it is highly important 
to have instruments of the sort that will 
respond to the particular polarity. In 
charging, the positive pole of dynamo must 
be connected to the positive of battery, and 
the voltmeter is relied upon to reveal the 
poles, and the ammeter to indicate whether 
current is going into the battery or coming 
out of it. 

If the plates are in such a completely 
discharged condition that when first set up 
they give no deflection at all upon the volt-
meter, the circuit must be traced from the 
set of plates that is properly to be positive 
to the right hand terminal of voltmeter, the 
dynamo set for a low voltage, and the charg-
ing current rather cautiously brought to its 
normal strength. About 20 to 25 square 
inches superficial area of positive plates is 
to be allowed per ampere,—this general 
statement being modified by the directions 
ordinarily sent out with batteries from the 
various manufacturers. Assuming that the 
battery does at first, as certainly it will on 
subsequent use, show a definite potential, 
this particular value is to be noted, and 
then the voltmeter switch is to be turned 
to its lower position, and the field rheostat 
of dynamo adjusted until the voltage from 
this source is equal to that of battery. It 
may happen that with all the connections as 
shown,—except that main switch must of 
course be as yet unclosed,—the dynamo 
polarity may be such as to deflect the volt-
meter needle the wrong way. This shows 
that the polarity of dynamo needs reversal, 
and the truthful prediction of this condition 
is one of the valuable qualifications of this 
type of instrument. 
To remedy such a contingency as the 

wrong polarity of machine, it is not necessary 
to change the wiring or switch connections; 
while such means would be effective, they 
would be, especially in case of large con-
ductors, decidedly inconvenient. The 
magnetism itself can be readily shifted. To 
do this, in case of a bipolar dynamo as shown 
in the diagram, remove the brushes belonging 
to one set, then close the main switch. Cur-
rent will then flow from the batteries around 
the shunt field winding in the direction to 
give the right polarity. If machine is multi-
polar, having several sets of brushes, it may 
be more convenient to remove a main con-

nection from the switch, or from the ter-
minal board on the dynamo itself. After 
thus letting the current flow for a moment, 
open the main switch rather slowly, so as to 
allow the self-inductive electromotive force 
to dissipate itself gradually, then replace the 
brushes or other connection, and the volt-
meter should unfailingly indicate the correct 
polarity. 

Set the dynamo voltage the same or slightly 
higher than that of the battery, close the 
main switch, and then raise the voltage of 
dynamo until the proper current is indicated 
by the ammeter. Say, in a given case, there 
were thirty cells, each consisting of four posi-
tives and five negatives, each 6 x 8 inches. 
The area of one side of a plate will be about 
so square inches, giving, for both sides, roo 
square inches, and consequently 400 for the 
set. Allowing 20 to 25 square inches per 
ampere, the normal charging current can 
economically be between 16 and 20 amperes. 
When the battery is in ordinary good con-
dition, but awaiting charge, the total voltage 
may be slightly below 6o; it should not be 
allowed to get below 55, or 1.8 volts per cell. 
The dynamo should be set for about 6o volts, 
but directly after closing the main switch 
there may flow only a small current. Within 
a short time 2.2 volts per cell will be needed 
to overcome the natural counter electro-
motive force of the cell, and about .3 volt 
more to overcome the ohmic resistance. 
With a new battery the charging is supposed 
to continue with as few interruptions as 
possible, until the voltage, after shutting 
off the charging current, is 2.6 per cell, and 
the gravity of solution is 1.21. Succeeding 
charges may stop with the value of 2.5 per 
cell. This voltage must be read immediately 
after opening the main switch, for after a 
little wait, the excess of hydrogen bubbles 
in the solution pass off, and the potential 
falls to 2.2. After a slight current has been 
drawn off, the voltage still further falls to its 
normal value of 2 per cell. 

In stopping the charge, operations just the 
reverse of those in beginning the charge 
should be taken. The main switch should 
not be abruptly opened, for this unnecessarily 
burns the contacts, and in case of large cur-
rents, may produce a blinding flash. It is 
orderly and simple to turn resistance into 
the field rheostat until the ammeter indicates 
no current, and then open the switch. It 
will be recognized that the operation of 
connecting a dynamo for charging a battery, 
or of, disconnecting it, is exactly like that of 
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Fig. 121. Diagram of Connections for Storage Batteries with End-cell Switch Method oi Control 

operating a dynamo in parallel with other 
dynamos. 
In case the dynamo potential is made lower 

than that of the battery it is normally charg-
ing, current will run backwards into the 
machine; but in case the field has a plain 
shunt winding, as shown in all these dia-
grams, no harm will result, for the armature 
will merely continue to turn in the same 
direction, though now as a motor. For 
this reason it is well to let the ammeter have 
its zero mark in the middle of the scale, then 
plainly, charging currents will deflect the 
needle to the right, and discharging currents 
to the left. Of course this action needlessly 
runs out the battery, so a common device 
to include in the main line is an underload 
circuit breaker. The construction closely 
imitates that of the ordinary overload cir-
cuit breaker,—which may also be included 
in the outfit,—but with the functions re-
versed, so that a current anything below a 
predetermined minimum will release an 
armature and open the line. 
A series dynamo is quite unfitted for charg-

ing a battery. As just explained, the voltage 
of the machine must be adjusted to a par-
ticular value before closing the main switch, 
yet confessedly the series machine must 
have its circuit closed before it can generate 
at all. Of course a temporary artificial 
load could be arranged, until the voltage 
was correct, then the battery connected in 
parallel with this, and then the artificial load 
disconnected. Even then the means for 
further adjusting the voltage would not be 
apparent, and if for an instant did the 
dynamo voltage get below that of battery, 
the current would flow out of battery around 

the field magnet in the direction to reverse 
its polarity, when generator and battery 
would at once be connected in series on a 
ruinous short circuit. 

If a compound-wound dynamo is used 
for such charging,— and occasionally it 
may be possible to find such,—there is the 
ever present danger that the current will 
flow in the wrong direction in the series 
portion, reverse the polarity, and cause se-
rious damage to the armature or the switch-
board apparatus. The experience of cen-
tral stations in this respect is conclusive, 
that shunt-wound generators are alone 
practicable. Though thus compelling hand 
regulation e the field rheostat, the fact that 
a battery load is fairly constant renders the 
actual amount of attention required as in-
frequent. Many stations have changed 
their compound windings to shunt, and 
some of the very largest generators built 
have only these simple field coils,—a nota-
ble resort to the typè first adopted and for 
years tenaciously adhered to by Edison in 
his central station equipments. 

In the diagram and manipulations just 
explained, no mention has been made of the 
uses to which the batteries were to be put. 
The act of charging them is not of course the 
final object, but, at will, to get the current out. 
Without further appliances the installation 
would be quite helpless to maintain the 
particular service desired. For an experi-
mental laboratory, it might be sufficient 
merely to lead wires from the various connec-
tions between the cells, thereby allowing 
any desired number to be connected to the 
apparatus at hand. 

For central and sub stations, and even 
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small plants, the device known as the " end-
cell " method of control is largely used, and 
gives great flexibility to the system to which 
it is connected. A graphical representation 
of its peculiarities is given in Fig. 12 Ir. The 
system is supposed to consist of a load of 
lamps or other devices, operating at a fixed 
normal voltage, yet the battery charging, so 
that for certain hours, later, it may assist 
the generator to carry the maximum load, 
and then at another time, when the load is 
small enough, the engine may be shut down 
altogether, and the battery do the work 
alone. 

All these desirable conditions are readily 
filled by the arrangements shown. Assume 
the practical case of a country residence, a 
hotel, or apartment house desiring an iso-
lated electric lighting plant. The lights 
should be available at any hour of the day or 
night, but for reasons of economy the engine 
should not be run after midnight. If no-
volt lamps are to be used, and the minimum 
voltage of 1.8 per cell is admitted, the number 
of cells required will be sixty-one. To charge 
the battery an allowance of 2.5 volts per cell 
must be provided, or the dynamo must be 
able to generate 155 volts. This is far in 
excess of what the lamps could directly 
stand, yet during the charging, the no 
volts only must be supplied to the lamp 
circuit. Taps must be led from a certain 
number of cells near the end of the series, 
and connected to a double switch, in the 
order shown, and by proper mánipulation 
of the contact arms, the desired regulation 
may be secured. In the case taken, the 
excess voltage would be 45, and at the 
charging value of 2.5 volts per cell, this would 
mean that eighteen cells should be thus con-
nected. The diagram,shows only six, but 
the principle is obvious. As the end cells 
are less in circuit during the discharge than 
the main set, they are more quickly charged, 
and so can soon be removed from circuit, 
and the voltage of generator proportionately 
reduced. The charging of these end cells 
is further accelerated by the necessity, as 
will be noticed, of the current for the entire 
lamp load in addition to the regular charging 
current, passing through whatever cells are 
included between the two movable contact 
arms. 
When the arms rest on similarly numbered 

contacts, the battery may discharge in paral-
lel with the dynamo, and then, when the 
latter is disconnected, the battery alone car-
ries the load, additional cells being occasion-

ally cut into circuit, as a watchman may ›ee 
fit from observation of the voltmeter. 

In making an end cell switch, precaution 
must be taken to have the end of the arm 
narrower than the space between contacts. 
In case considerable current is flowing, this 
necessitates an objectionable flash, but the 
alternative case would be worse, for at the 
instant when the arm simultaneously touched 
two contacts, the cell between them would 
be on a short circuit, with the result that 
the contacts might melt and stick together, 
and also injure the cell. To avoid both 
flashings and short circuits, it is common, 
in case of large installations, to make the 
contact arm double, the two arms insulated 
from each other, and then connected through 
a suitable resistance. During the transition 
from one position to the next this resistance 
momentarily carries the main current and 
also a local current from the cell concerned, 
but the flash is avoided, the lamps experience 
no wink, and the cell is not quite short-
circuited. For very large installations car-
bon blocks serve as excellent resistances for 
this momentary interposition. 
There is another method of arranging 

cells for a private or small installation, some-
what resembling the one just described, 
with which it might readily be confused, 
yet having some essential differences. It 
is called the "counter-cell" arrangement. 
In this there would be a full set of cells, num-
bering, for an analogous case, sixty-one, as 
before, and a second set of eighteen cells, con-
nected in opposition to the main set. A con-
tact switch with eighteen points would be 
connected so as to include more or less of 
these. The dynamo is supposed to be 
directly connected with the main set, while 
the lighting circuit is attached to one end of 
main battery and to the hinge of the con-
tact switch. By this means, whatever cur-
rent is used for the lamps has ordinarily to 
pass through some of the counter cells, 
always in the direction to charge them. This 
represents some expenditure of energy, and 
an original expense for the extra cells. The 
only excuse for prescribing such an instal-
lation would be where the demands were 
small, and the apparatus was intrusted to 
unskilled hands. All the main cells would 
be charged alike and used alike, while the 
other cells, though used variably, would 
always be passing current in the charging 
direction. 
The extension of the end-cell method of 

control for an ordinary two-wire system to 
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Fig. 122. Diagram showing Double Set of Storage Cells for Operating Three-wire Symern 

GI Cells Charging under Pressure of 150 Volts 

the extensively used three-wire system is 
readily accomplished. Indeed, it may be 
said that the storage battery adjunct to a cen-
tral station has really encouraged the devel-
opment of this system. The serious objection 
to the former necessity of always having 
to run the dynamos in pairs is eliminated by 
tapping off the "neutral" from the middle 
point of the battery, and charging the entire 
set with a single generator of double the 
usual potential. Double end-cell switches 
must be used at both ends of the battery. 
Figure 122 clearly shows the arrangement, the 
positions selected for the switches being 
those for allowing all the cells to charge, and 
yet impressing the minimum possible voltage 
on the line. Sometimes additional end-cell 
switches are connected in parallel with the 
others, so that by independent shifting of the 
arms different voltages may be impressed 
upon different feeders. 
A good illustration of this particular 

method of operating a three-wire system is 
that of the Edison Electric Illuminating 
Company, of Boston, in their Atlantic Avenue 
station, where six 3oo-volt generators, of 
1600 k.w. capacity each, are in regular 
operation, connected to local roads and to 
various storage battery sub-stations in differ-
ent places in the city. 
A tolerable, but uneconomical arrangement 

of a battery to be charged from a circuit of 
fixed potential, yet to discharge at that same 
value and supply the lights when the engine 
is not running, is offered by having the cells 
in two equal groups,—say for 1E2 volts, two 
sets of thirty-one cells, and connecting them 
in parallel for charging and in series for dis-
charging. A rheostat would need to be in-

cluded in the circuit under both conditions. 
Such a method of operating has been adopted 
for small apartment houses or for pleasure 
yachts, in which the dynamo ordinarily 
supplies the load, but for a very few lights 
in the latter part of the night the battery can 
be called upon. Occasional adjustment 
of the rheostat by the watchman usually 
suffices to give all the regulation needed.. 
For larger installations, in which the dy-

namo ordinarily carries the day load, and for 
part of the night, and the battery is to finish 
out the service unaided, or the battery is to 
assist in carrying the "peak" of the load, 
the most convenient and economical method 
of control is that by the aid of "boosters." 
A booster is a dynamo of apparently dis-
torted proportions. It is considerably 
smaller than the main generators, but its 
armature windings, or bars, may be equal 
in size to those on the largest machines, and 
the commutator may be designed to pass 
fully as much current. While the booster 
may be directly driven by a steam-engine, as 
are the main machines, it is not common to do 
so, but to drive it by an electric motor. Con-
venience in position and ease of starting and 
stopping are thereby secured, and in ad-
dition allows the engines to be of large size 
only. Central station managers dislike the 
.use of small engines,—ordinarily of low 
economy. Electric motors are of high 
efficiency. 
The main generator, G, in Fig. 123, is 

supposedly operating at the normal voltage 
and supplying the demands of the customers, 
as typified by the no-volt load. A circuit 
tapped from the "bus" bars is led through 
the armature of the booster, B, to the set of 
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jig. 123. Operation of Batteries under " Buo,ter " uf Control 

storage cells to be charged. If, however, the 
booster is not desired, its armature can be 
cut out by use of the short-circuiting switch, 
SS. To put booster into use, this switch 
is opened, and the motor started. The field-
magnet of booster is separately excited from the 
same main circuit. It will be observed that 
in this field circuit a rheostat and reversing 
switch are included. With this switch in 
one position, say the upper, current will 
flow around the field to make the voltage 
generated by the booster added to that of 
the main generator; in the other position, 
the voltage of booster may be reversed. The 
rheostat may be varied to adjust the voltage 
to any desired extent. 
, In case storage batteries are added to an 
existing installation in which dynamos alone 
had previously been used, the booster 
method of control is usually imperative, for 
otherwise the voltage would fall considerably 
short of that required for economical charg-
ing. The scheme is preferable, too, for many 
original plants, for thereby the main gener-
ators are enabled to operate under fixed 
loads and normal voltage, while the variable 
portion of the requirements is entirely trans-
ferred to the booster. 
The ability to reverse the polarity of the 

booster is of value for facilitating the discharge 
of the battery, for in case of an accident to 
the generator, or of sudden overload, when 
time was lacking to start an additional 
machine, the battery could be compelled to 
come to the rescue, and for a short time de-
liver a relatively large share of the current. 
The arrangement shown in Fig, 123 

would be classed under the manually con-
trolled sort. It has valuable and sufficient 
qualifications for following the demands of 
an electric lighting plant, but for classes of 
service in which the fluctuations of load are 
sudden, frequent, and severe, as in railroad 

Ir-

circuits, automatic control of the functions 
of the booster would be desirable. Such 
results have actually been secured and regu-
late the system to a degree almost marvelous. 
For this purpose, the booster is furnished 
with a series winding on its field-magnet, 
through which the entire current to the 
particular circuit to be controlled passes, 
but in the opposite direction to the current 
in the other or separately supplied winding. 
The result is a differential winding. Vhen 
there is no demand at all in the exterior cir-
cuit, this series coil is inert, and the excitation 
derived from the main winding prevails so 
as to give the booster its highest electro-
motive force, and the battery charges at 
the maximum rate. When current is de-
manded, it flows around the field of booster, 
with the result of somewhat reducing the 
strength of field magnetism, whereby less 
current is driven through battery, but allow-
ing proper share to go to line. If a larger 
demand for current exists, the field of booster 
may be entirely annulled, whereby battery 
may be rendered inert, —neither receiving or 
giving. When an extra heavy demand comes, 
the series coil preponderates, reverses the 
polarity of booster, and thereby helps the 
battery to discharge, and to that extent re-
lieves the generator. By proper adjustment 
of the 'series winding and of the field rheo-
stat, the points at which the charge and dis-
charge take place is quite under control, as 
desired; but with the adjustments once 
made, aside from following the degree of 
charge of the battery, no further attention 
need be paid to the apparatus. 
A view of a booster arranged for work of 

this sort was given in Fig. 85, in the chapter 
on " Current Reorganizers," in the December, 
1907, magazine. 
Sometimes other special windings are 

employed on machines of this sort to accom-
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plish particular ends, the 
case being a confirmation 
of the point already empha-
sized, that electrical engi-
neering represents a highly 
specialized collection of 
machinery, each doing a 
certain kind of work, but 
quite unfitted for doing any 
other of equal value. The 
adjustment of means to 
particular ends is one of 
the conspicuous marvels of 
the art. To show in a 
graphical manner what are 
the demands upon an ordinary city electric 
lighting station, and just how a storage bat-
tery assists in preparing for that demand, 
and then in supplying it, a curve of the 
station output for a single day may be given, 
as in Fig. 124. The readings were taken 
from one midnight to the next, in early 
winter. In consequence of the drain on the 
battery from the preceding evening's use, 
and with recognition of the principle that 
it should not, for even an hour, remain empty, 
the charging began at once. In the par-
ticular case illustrated, the current was kept 
at about 2500 amperes until the proper volt-
age and specific gravity was reached, neces-
sitating the continuance until about 5 o'clock 
in the morning. Since the demand for cur-
rent for other purposes was a minimum 
during that time of the night, it represented 
the most favorable opportunity for charging. 
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Fig. 125. View in Battery Room in Large Central Station, 
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From the diagram it appears that from this 
time until nearly 7 o'clock there was only a 
very small output from the station, the time 
being probably improved to shut down most 
of the apparatus for examination and prep-
aration for the day's run. At 7 o'clock the 
starting of motors and lights in shops made 
a sharp rise in the load, continuing to rise 
until 8 o'clock, when the full load was on, 
and this remained fairly constant until noon. 
There was a marked cessation at this hour, 
and the load restored rather tardily, but 
shortly after 3 o'clock the rise was not only 
rapid, but extreme, — quite beyond the 
ability of the generators to supply. The 
battery had been idle until this time, but 
now came to the support of the generators, 
and indeed carried fully as much load. All 
the available generators were probably started, 
supplying in all about s000 amperes, but 
the demand was for a total of nearly ro,000, 
an amount properly designated as the " peak " 
of the load. 

After 6 o'clock in the afternoon the load 
fell off rapidly, and some of the generators 
were shut down, the battery continuing to 
supply some of the demand, until about 
10.3o, when the charging process again began 
at something over z000 amperes. Of course 
rather more energy has had to be put into the 
battery than was returned, for only about 
eighty per cent is recoverable, and the rela-
tive areas of the charge and .the discharge 
portions of the diagram truthfully testify the 
fact. 
Were it not for the storage battery, suf-

ficient power in engines, boilers, and dy-
namos would have to be kept on hand, ready 
for this peak load, then after a short run, 
be shut down again, and remain a source 
of expense without earning revenue until 
the few hours offered on the next day. With 
the added opportunity of having batteries 
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located not alone at the central station, but 
at various sub-stations within well-defined 
centers of distribution, far better regulation 
of voltage can be maintained than when the 
system is supplied directly from the gener-
ators. 

Such cells as are used in large stations are 
heavy and expensive. Glass jars are not 
practicable in these sizes, hence recourse is 
had to wooden tanks, lined with sheet 
lead, with plates of glass standing edgewise 
to support the weight of the lead plates and 

to prevent them from coming in contact 
with the lining. The cells are usually 
located in basements, where sufficient foun-
dation for the great weight is afforded. A 
view of a battery room in a New York 
station is given in Fig. 125. A portion 
of the main body of cells is in the foreground, 
and the numerous vertical copper bars seen 
in the distance are recognized as furnishing 
the double sets of end-cell connections be-
longing to the three-wire system typified 
in Fig. 122. 

MISSION FURNITURE CONSTRUCTION 

IV. —LIBRARY TABLE 

WILL B. HUNT, 2D 

IT is a demonstrated fact that the real 
beauty of a room lies, not in the elegance of 
its appointments, but in its simplicity and 
tasteful arrangement. 
Time was when it was considered the cor-

rect thing to have heavy black walnut fur-
niture, gloomy in appearance, and the bane 
of the housewife's existence, owing to its 
numerous carvings, in which dust and germs 
held high carnival in spite of all efforts to 
keep the crevices free from dirt. 
At another period we were delighted with 

frail white and gold articles, the spindle legs 
of whose chairs defied one to sit down with 
any degree of security, — pretty and dainty 
things, to be sure, but for actual use, of but 
little value. 

In these present days, however, we have 
corne to combine the beautiful with com-
mon sense, and now the straight lines and 
solid appearance of the Mission style is 
recognized as the most artistic and eco-
nomical of all designs. 
A comparatively plain room may be made 

attractive by means of cartridge wall paper, 
a plate rail and the judicious arrangement of 
a few pictures, ornaments, and several pieces 
of Mission furniture rightly placed. 

This type of furniture is invariably stained 
some dark shade, which, if left to itself, 
would be dull and severe, but as nearly 
every piece calls for some ornamentation, 
such as a cushion, or, in case of a table, a 
cover or a fancy lamp, the darkness of the 
woodwork serves as an excellent foil for the 
richness of the coloring in the accessory. 

For instance, on the Mission library table 
here described a book in a bright red bind-
ing will enliven the whole room. This may 

not seem possible, but try it and see the 
result. 
A window seat or a cozy corner pro-

vided with a few cushions of vivid hue 
will give "tone" to an otherwise common-
place room. It must be distinctly under-
stood that this does not mean an indiscrim-
inate jumble of pillows and books and vases, 
— such a medley reminds one of a depart-
ment store. A plate rail overloaded with 
bric-a-brac is not pleasing to the eye, but 
exactly the reverse, and the artistic effect is 
obtained by a few good ornaments placed 
with a thought to symmetry, not only in them-
selves, but with regard to other articles in 
close proximity. 
We are showing this month a substantial 

table suitable for a library, with a broad top 
and a shelf underneath. This table is 
extremely simple, this very simplicity giving 
it distinction. Its greatest beauty, aside 
from the form of its lines, lies in its careful 
planing and finishing. To get the best re-
sults it should be treated after the manner 
described in the April ELECTRICIAN AND 
MECHANIC. 
To make this table requires 21 feet r-

inch oak, and ro feet 3 x3 oak joist for 
legs. 

Nos. I, 2, 3, and 4 are the legs; 5 and 6 the 
upper ends; 9 and ro the sides; 7 and 8 the 
lower ends; r r the top; 12 the shelf. 
The legs are 2 feet 5 inches high and 

3 inches square, or larger if you wish. Cut 
out places i¡ inches deep, thickness of the 
board for 5, 6, 9, and ro to fasten to, making 
sure the legs are all the same length. 

Prepare 5, 6, 9, ro, glue and screw into 
place. 
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Prepare 7 and 8, glue and screw into place. 
Prepare 12, glue and screw into place. 
The table is now ready for the top, which is 

to be fastened by sections of finch dowling 

POLISHING 

IT is probable that many of our readers, 
especially those who are following our serial 
articles upon cabinet making, will desire to be 
able to finish their work by means of French 
polishing, and as an assistance to those inter-
ested in the matter — and what worker in 
wood is not? — we are presenting this brief, 
yet nevertheless practical article, for their 
benefit. 

It is assumed that the surfaces have been 
properly finished by plane and scraper before 
polishing is attempted. 
The process of polishing may be divided 

into three parts, — viz., filling in the grain, 
bodying-in with polish, and finishing the sur-
face. If common wood has to be made to rep-
resent better stuff, staining will have to be 
resorted to, and the worker will find it far 
better to obtain his stains ready made than 
to put himself to the trouble of mixing his 
own. Those stains which have spirit as a 
vehicle are the best, as spirit is very volatile, 
and consequently the surface of the wood 
being treated is the more quickly dried, thus 
rendering the grain less liable to swell. If 
the stains, as purchased, are too deep, they 
can be easily let down by the addition to 
them of water or spirit, according to which 
variety they belong. 

FILLING LN THE GRAIN 

In order that the actual polishing may the 
more quickly be executed and that the quan-
tity of liquid used may be economized, the 
surface of the wood should be treated with 
one or other of the grain-fillers in use. There 
are two or three ready-made fillers to be ob-
tained, and for these is often claimed some 
special advantage, but the filler in most com-
mon use, in the trade, at least, is one made of 
fine plaster of Paris and water. For light-
colored wood the plaster may be used as it 
is, but for dark-colored stuff the filler will 
have to be stained with dry colors, those used 
in connection with the woods named being 
Venetian red for mahogany,, yellow ochre 
for oak, satin walnut, etc., umber for walnut, 
Venetian red and gas-black for rosewood, 
and gas-black alone for ebonized work. The 
pigments are mixed with the plaster of Paris, 
but the powder and water are not mixed to-

inserted to the depth of 2 inches, the sec-
tions to be 8 inches apart. 

Plane and sandpaper, and stain to suit 
taste. 

WOODWORK 

gether, a piece of rag being first dipped in the 
water and then in the plaster, and then ap-
plied to the surface of the wood across the 
grain. After the pores of the wood are 
stopped, the surplus filler is cleaned off, — a 
piece of canvas answers the purpose very 
well,— and when the wood is dry it is lightly 
glass-papered. 

In order to enrich the figure of the wood, 
the surface may be gone over with raw linseed 
oil, the work being then set aside for a time 
to become dry. 

BODYING—IN WITH POLISH 

Amateur workers are rather given to look 
upon French polish as a sort of mystic mix-
ture, but the general basis of this compound 
is shellac dissolved in spirit. The worker can 
make his own polish by adding 5 ounces of 
flake or orange shellac to i pint of methy-
lated spirit. When the shellac has dissolved 
the mixture should be strained through fine 
muslin, when it is ready for use. Far better 
results are obtainable with polish made in 
this way than with stuff of doubtful quality 
purchased from an oil and colorman. 

In bodying-in the work, much will depend 
upon the nature of the wood. An open-
grained material will require more polish than 
a close-grained one, so that hard-and-fast 
rules cannot be laid down in this direction. 
Some polishers body-in with a loosely made 
wadding rubber, which must, of course, have 
a rag covering; others use a brush called a 
gilder's mop; but the writer prefers to use a 
piece of old flannel, without a rag covering. 
Rubbers and brushes may be kept soft when 
not in use by placing them in a tin having a 
tight-fitting lid. A few drops of denatured 
alcohol may be sprinkled on the bottom of the 
tin. 
A little of the polish should be placed in a 

saucer, or rather china receptacle, and into 
this the rubber should be dipped. Then the 
polish is applied across the grain of the wood 
with a quick motion. Care must be taken 
that too much polish is not put on at a time, 
otherwise the film is likely to be picked up. 
At no time during the process of polishing 
should one part of the work be dwelt upon 
too long, as the shellac is certain to become 
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soft and the surface will be injured as a result. 
Quite a number of coats will have to be put 
on, sufficient time being allowed between 
them, to admit of hardening. Working the 
rubber across the grain should be varied with 
strokes taken in its direction, and during the 
bodying-in process oil had better not be used. 
These first applications of polish form a some-
what rough-surfaced film on the wood which, 
when quite dry and hard, should be smoothed 
down with fine glass-paper, upon the surface 
of which a few spots of linseed oil have been 
sprinkled. 

W ORKING UP THE SURFACE 

In this part of the work there are one or 
two details which the would-be polisher will 
do well .to bear in mind. In the first place, if 
the rubber is excessively charged with polish, 
too much will be put upon the work at a time; 
secondly, the pressure exerted on the rubber 
must be a light and even one, and last, but by 
no means least, the use of too much oil must 
be rigidly avoided, as, although some oil is 
necessary in order to prevent the rubber 
sticking, it forms no part of the polish and, 
in fact, has to be worked out before the final 
finish can be got. 
The rubber with which the polish is applied 

in the smoothing stage is made of a piece of 
wadding or cotton-wool which has to be 
formed into a shape resembling half a pear. 
This is covered with a piece of soft rag, the 
ends being twisted round on the top of the 
rubber. The sole of the rubber should be 
quite free from creases, etc., and the charging 
with polish should be done from a bottle hav-
ing a cork with a slit cut on one side, thus 
allowing the liquid to be sprinkled on the sole 
of the rubber. In charging the rubber the rag 
covering should always be removed, and care 
should be taken that at no time is the rag or 
wadding allowed to become hard. Softness 

of the rubber should be maintained by work-
ing it about with the fingers after charging. 
The rubber being ready, and a spot of lin-

seed oil having been put upon the rag covering, 
it is worked in a circular direction over the 
surface of the wood. This operation has to be 
continued, the rubber being recharged as it 
becomes dry, and a spot of linseed oil being 
put upon it from time to time with the tip of 
the finger. The whole surface of the work has 
to be gone over again and again, care being 
taken that the film is not picked up. Rather 
than run the risk of damaging the polish by 
reason of the rubber being worked upon it 
while it is too wet, it is better to let the work 
stand to harden. The common error of using 
oil whenever the rubber inclines to stick on 
the surface should be avoided, otherwise 
failure to bring up a good finish will result. 
As a bright surface is obtained, the polish 
should be thinned down with denatured 
alcohol, as this eases the rubber and assists in 
flattening down and brightening the surface 
of the polish. 
No rubber marks, and only a few oil smears 

being present on the work, the polish rubber 
can be discarded — or rather put away in a 
tin for future use — and a fresh one, made of 
wadding or cotton-wool, upon which a few 
drops of denatured alcohol are sprinkled, the 
whole being covered with three of four thick-
nesses of soft rag, is used to go over the work. 
At first the pressure should be light, but as 
the spirit dries out more energy can be ex-
erted, the rag coverings being removed one 
by one as they become dry. 

If the reader follows the foregoing instruc-
tions carefully, and does not mind exercising 
patience on his task, he should, with quite a 
moderate amount of practice, be able to pro-
duce polishing which will, to say the least, 
do him credit. — Hobbies. 

A COMPACT TESLA COIL 

F. T. WEBB 

I THINK this apparatus will be admitted to 
be as interesting a piece of mechanism as an 
electrical enthusiast can have as an accessory 
to a spark coil. I have made several varieties 
from the excellent instructions given in the 
Model Engineer; but the Leyden jar I found 
very liable to get broken, and the oil had a 
nasty way of leaking out of the wood box, if it 
was not very carefully made, so I substituted 
a condenser of Franklin's panes instead of a 

Leyden jar, a glass jar replaced the wood box, 
and I generally rearranged the construction 
in a more compact manner, as shown in 
photograph and description. This, when 
tested, proved so satisfactory that I give a 
description: - 
THE PRIMARY Con.. — Glue three strips of 

tape on a t-pound thick glass jam jar , and 
wind twelve turns of india-rubber-coated bell 
wire (about No. 22 gauge). Fold the ends of 
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Pto. I.—PLAN OF CONDENSER. 

the tape over the wire and glue down securely, 
as shown in photograph, also cementing the 
jar into the base with thick shellac varnish. 
THE SECONDARY Con.. — Select a suitable 

piece of wood, and, after drying in the oven 
all night, soak immediately in melted paraffin 
wax to exclude moisture, turn to shape, and 
bore a hole in center for wire (india-rubber-
coated bell wire). French-polish and wind 
close with No. 38 s.c.c. wire, which, I think, 

Wooe baked 
and soaked in 
paraf fin wax 

will be better if soaked in melted paraffin 
wax before winding, as it helps to space 
the wire slightly farther apart. Solder the 
ends of the wire to the two screws shown in 
Fig. 2. 
THE CONDENSER. — This consists of a 

series of Franklin's panes (old half-plate 
negative glass cut to size with the sharp point 
of a broken file). The tin-foil is placed on one 
side of the glass only, and is stuck on with 
flour paste, also strips for connection. When 
the condenser is placed in position in base, 
the spirals forming the connections are pressed 
down by the two corks when screwing down 
the baseboard by the three screws (Fig. 3). 
The coil is now finished, except placing the 
secondary coil in jar, and nearly filling with 
boiled linseed oil and cementing up with thick 
shellac varnish or paraffin wax. 
The coil, when completed, and started to 

work, at first was not satisfactory; but the 
next day, when the oil had settled down to 
business, the coil worked splendidly, lighting 

/ 
G/ass -"J 

FIG. 3. 

FIG. 4. 
SPARK 
GAP. 

FIG. 5.—CONDENSER. 
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Fig. 6. The Coil Complete 

up a 6-inch vacuum tube brilliantly with a 
finch spark. If the terminals x or 2 are con-
nected to 3 or 4, a more brilliant effect is ob-
tained, and a 6-volt burnt-out lamp, hanging 
on only one wire, is illuminated with a pale 

blue glow when attached to terminal 3 or 4. 
Sparks can be drawn from the fingers; vac-
uum tubes lighted up by just holding to ter-
minal 3 or 4, and no shock is felt. — The 
Model Engineer. 

HOW TO BUILD A SIXTEEN-FOOT LAUNCH 

VI.—INSTALLING THE ENGINE 

CARL H. CLARK 

IN the choice of an engine there are several 
points to be considered. In the first place 
is the question of the power of the engine; 
for ordinary speed an engine of about r¡ to 2 
h. p. will answer nicely and give good speed 
of about six miles per hour. If more speed 
is desired, a double cylinder engine of 4 to 6 
h. p. may be used. In any case a medium 
or light weight engine should be used, as a 
heavy weight in the bow is not desirable. 
As to quality, it should be the best that 

the means at hand will allow, asa cheap 
engine is quite likely to give some trouble and 
to be short lived. 
Many cheap engines are of such small 

dimensions as to be deficient in power; the 
price also is sometimes quoted for the bare 
engine, and the accessories must be pur-
chased in addition, which brings the price 
nearly up to that of a moderately good engine. 
The entire equipment, with the possible ex-
ception of the piping, should be included. 
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It will, however, be necessary to order an 
extra long shaft, as the shaft usually fur-
nished will not be long enough. This extra 
long shaft will, of course, cost something 
extra over the regular price. 

If the engine bed has not already been 
built, it can be done as soon as the clitnpn-
sions of the engine base are known, follow-
ing the directions given in the fourth chapter. 
The engine is set in place upon the bed 

and the shaft passed through the shaft hole 
and inserted into the engine coupling. The 
stern stuffing-box, which fastens on the 
back of the stern-post, should now be slipped 
on to the shaft and fitted in place. The 
shaft is adjusted so as to be in the center of 
the hole. When this is done the stuffing-box 
may be fastened in place on the stern-post. 
Care must be taken to so adjust the stuffing-
box that it does not cramp the shaft and pre-

Fig. 13. Piping for Engine 

vent its turning. The engine is now adjusted 
on the bed until the shaft fits readily into 
the coupling without any tendency to bend. 
The engine is now fastened in place with the 
lag screws, taking care not to move the 
engine during the work. When all is in 
place, the whole should turn readily, without 
friction. As the propeller is usually fitted 
to the shalt by the engine builder, any excess 
length is cut off the engine end. The amount 
to be cut off can be found by measuring. 
After this is done, the shaft may be put in 
place and the set screws in the coupling 
tightened up. A thread of packing should 
be inserted in the stuffing-box and the latter 
tightened up. There may be a tendency for 
the shaft to sag somewhat, owing to the 
length from the engine to the deadwood; 
this may be remedied by cutting a groove in 

a block of hard wood, to just fit the shaft, 
and fastening it under the shalt in such a 
position as to just take the weight of the 
shaft. This block should be well filled with 
graphite and grease, and will finally wear 
down to make a good bearing. 

While it is not feasible to sketch all pos-
sible arrangements of piping, Fig. 13 may be 
taken as a fairly representative arrangement. 
The exhaust piping E, being the heaviest 

in the outfit, should be fitted first. The muf-
fler M is fitted in a convenient place and the 
exhaust pipe connected to it. The size of 
the pipe should be the same as the threaded 
outlet from the cylinder. From the muffler 
the pipe should lead out through the side of 
the boat a few inches above the water line. 
The muffler should be placed at least as high 
as the outlet, to avoid the possibility of its 
being filled with water which might run in 
through the open pipe. Where the angle 
between the pipes to be joined is not a right 
angle, as where these pipes join the muffler, 
the angle may be made with a pair of 45° or 
oo° ells, as shown. Where the exhaust pipe 
passes through the side of the boat, the pipe 
should be threaded and a lock-nut placed 
both inside and outside. A block should be 
fitted between frames so that the cutting of 
the hole will not weaken the plank. The 
exhaust piping should be as direct and free 
as possible, as bends and turns reduce the 
power of the engine. 
The piping for the cooling water is next 

to be fitted. The suction S passes through 
the bottom of the boat in some convenient 
place. A special fitting is usually provided 
for this purpose; it has a pair of lock-nuts for 
the inside and outside of the plank and a 
strainer outside. It is carefully fitted to make 
the joint water-tight. Piping is then fitted 
between this fitting and the suction of the 
pump. Rubber hose is well suited for this 
purpose, as it is easy to fit and takes up the 
vibration readily. 
The overflow from the cylinder jacket is 

at D, from which point the pipe w is run 
through the side of the boat, with a lock-nut 
each side of the plank. 
The gasoline piping G is of lead about 
inch inside diameter. As far as possible 

all joints in this pipe should be soldered, as 
any leakage of gasoline is extremely danger-
ous. A stop-cock should be fitted at the 
carburettor and also at the tank. 

In setting up the exhaust and water piping 
the threads should be smeared with red lead 
before screwing together, to make the joints 
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tight. The joints in the gasoline pipe which 
cannot be soldered should be made up with 
shellac or soap. 
Every engine will not, of course, have 

exactly the arrangement of piping here shown, 
but all of these pipes will be found in some 
position or other, and must be arranged in 
the most convenient manner according to 
the circumstances. 
The gasoline tank may be usually pur-

chased from the engine builders at a reason-
able figure. The tank is often made tapering 
to fit in the bow of the boat, as shown. It is 
supported on cross braces and should be well 
fastened in place. The cylindrical galvan-
ized iron tanks are very satisfactory and very 
strong. The capacity may be from 8 to io 
gallons. The filling pipe should extend above 
the deck so that any overflow will drain over-
board. 

It must not be forgotten to provide some 
very small air vent to avoid the possibility of 
a partial vacuum being formed in the tank 
by the draining out of the gasoline. 

After the engine is installed and the piping 
fitted, a floor may be laid around the engine, 
preferably somewhat lower than the cockpit 
floor. 
A shelf may be arranged in the extreme 

bow, to support a box, in which the batteries 
may be placed. Two sets of batteries of 
about six cells each should be used, in order 
that one set may be used while the other is 
building up. Great care must be taken that 
the batteries are always kept dry, as any 
moisture rapidly runs them down. The coil 

should be placed near the engine if the jump 
spark is used, in order to have the secondary 
wiring as short as possible. A very good idea 
is to enclose both batteries and coil in a cov-
ered box, which may be placed in a conven-
ient place near the engine and at night may 
be taken ashore and kept in a dry place. If 
this scheme is followed out, little trouble will 
be had with the ignition outfit. Directions 
for the wiring of the engine will vary some-
what, according to the engine, and detailed 
directions can usually be gotten from the 
builder. 

A heavy canvas cover should be made to 
slip over the engine as an additional protec-
tion from the weather. 

In starting the engine, it is well at first to 
secure the help of some one who is used to 
handling them, as there are some small 
points which cannot be covered by written 
directions. After a few trials no difficulty 
should be had in running the engine, and 
good service should be had if the above di-
rections have been followed. 

After the boat has been in the water two 
or three months she should be hauled out 
and sandpapered thoroughly and given a 
coat of paint and varnish. Great care must 
be taken the first season to keep all varnished 
parts well covered while they are "setting" 
into place. This will, to a large degree, avoid 
the checking which is apt to occur. 
With reasonable care this boat should last 

almost indefinitely and be very safe and 
satisfactory. 

A DESIGN FOR A SMALL MODEL UNDERTYPE ENGINE 

VIII.—THE BOILER 

HENRY GREENLY 

ALTHOUGH a reference will have to be 
made to the engine portion again, several 
readers having expressed an opinion that 
they would prefer to build a two-cylinder 
I x If-inch high pressure engine instead 
of the compound arrangement, the last 
chapter completed the description of the 
moving mechanisms, and we can therefore 
now pass on to the boiler. 
As shown in the general arrangement 

drawing included with the first article, 
the generator is of the well-known water 
tube, as brought up to date by the addition 
of the improved design of downcomer. This 
kind of boiler is comparatively easy to make 

(if we leave out the question of silver-solder-
ing), and, once made, gives practically no 
trouble. The strength of a water-tube 
boiler when made out of solid drawn tube, 
properly silver-soldered or brazed, is far 
superior to any other type, and the cy-
lindrical form remains practically undis-
turbed. The ends may be considered the 
weakest part, the bursting pressure, the shell 
of the boiler used in this model being approxi-
mately 1200 pounds per square inch. But 
with thick cast flanged ends, pinned and 
then silver-soldered, the factor of safety is 
still very large, after allowing for any weaken-
ing of the material due to the temperature 
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Fig. 35. Smoke-box Angle-ring and Full-size Section of Front Plate 

Fig. 38. Smoke box Door and Fittings 
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Fig. 36. Smoke-box Front Plate 
(HALF FULL SizE) 

of the metal when the boiler is steaming, 
and for the holes made in the shell for fittings 
and water tubes. 
For the complete boiler the raw materials 

required, not reckoning castings and steel 
plate, include: — 

io inches of solid drawn (seamless) copper 
tube, 2¡ inches diameter outside, and not 
more than 1-16th inch thick, for the inner 
barrel. 

13 inches of common brass tube, 3¡ inches 
diameter outside, Tlic- inch thick for the outer 
shell. 
5 feet of inch outside diameter solid 

drawn copper tube (light) for water tubes 
and blast pipe. 
2 feet of 5-16ths inch outside diameter 

solid drawn copper tube for the superheater. 
2 feet of 3-16ths inch outside diameter 

• 
,t1 •• 

---- IL.. • 

Fig. 37. Sketch of Smoke-box Angle-ring altered for 
Plain Stroke-box 

solid drawn copper tube for steam connec-
tions. If a pump is intended, then sufficient 
tube (say another foot) may be obtained for 
the connection to the check-valve. 

Before describing the construction of the 
inner barrel, the fittings, which involve 
pattern making, may as well be commented 
upon, more especially as the writer under-
stands that the firms who are supplying 
castings are anxious to finish the complete 
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Fig. 39 Chimney Base 

set. Therefore drawings will be found 
herewith of the smoke-box fittings, chimney, 
and safety-valve casing, besides the working 
parts which accompany these fittings. 
The smoke-box is of the ordinary pattern, 

with straight sides, and fits directly on the 
top of the cylinders without the intervention 
of a saddle casting. Instead of making this 
out of the piece of tube used for the outer 
shell, by sawing the tube transversely and 
then splitting it longitudinally for a depth 
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Fig. 40. Safety-valve Casing 

equal to the length of the smoke-box, spreading 
the sides out to fit the cylinders, the outer tube 
of the boiler retains its circular shape right to 
the smoke-box front plate. A wrapper plate 
made of planished steel is then folded round 
the tube, as shown on the general arrange-
ment drawings. This method of making 
the smoke-box, in addition to the better 
appearance provided by the raised wrapper 
plate and the excellent finish afforded by the 
planished steel itself, has the advantage of 
preventing any water (condensed steam and 
other drippings) which may fall from the blast 
pipe from lying in the top of the cylinders and 
absorbing heat from the steam contained 
therein. Then again the cast angle-ring, which 
is used to attach the planished steel front plate, 
provides a very good method of fitting. The 
ring can be turned the correct size to fit the 
boiler tube, the front plate fitting inside the 
smoke-box wrapper plate in such a way 
that the job looks clean and nice, and an 
air-tight smoke-box obtained. At the same 
time, also, the front may be readily remov-
able by taking out the four rounded screws 
at' the bottom (those which screw into the 
flange of the cylinder casting) and, say, a 
couple of small screws at the top of the 
smoke-box (one either side of 'the chimmey 
flange). 
The angle-ring may be of cast iron — gun-

metal, which was originally intended, having 
risen so high in price lately that if used too 
lavishly, soon runs up the cost of a model 
to a prohibitive figure. Therefore, cast 
iron, which can be now obtained in very 
soft qualities, is recommended in the present 
case, as it can be turned quite as easily as 
brass. Should, however, any reader wish 

to dispense with the extra 
wrapper plate, a common 
brass casting may be ob-
tained, and after turning 
and facing the angle, the 
bottom portion may be 
sawn through (on the ver-
tical center line, as indica-
ted at Fig. A), and the 
angle bent to the shape of 
the wrapper, as shown. 
Should any difficulty arise 
in the bending of the ring 
to the profile, saw cuts (B) 
may be made in the ,front 
flange to facilitate the oper-
ation of shaping the angle 
to the wrapper plate. 
When the writer pre-

pared the general arrangement drawing, he 
intended to make the cross-bar separate from 
the angle-ring, but, especially where an iron 
casting is used, there is no reason why it 
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Fig. 41. Details of Safety-valve 



!should not be made solid with the ring, as 
shown in Fig. 35. This method will, of 
course, save the trouble of fitting a separate 
cross plate, and the smoke-box front. being 
so easily removed, no difficulty should arise 
in getting at the pipes and unions. 
The wrapper plate should be t 13-16th 

inch wide, and when it is flat, it will measure 
approximately ro} inches long. The thick-

. ness of this plate should be about 1-20th 
inch (say No. 18 I. s. W. G.), and to secure 
it in place it should be attached to the boiler 
tube with a row of small rivets or small 
round-headed screws, just at the point 
where the wrapper leaves the circular boiler 
shell. The wrapper should extend over 
the boiler barrel to an amount almost equal 
to the thickness of the smoke-box front 
plate. 
In the general arrangement drawing, a 

plain turned smoke-box door, without 
hinges, fitting only with center screw, was 
intended. As many builders like accuracy 
in such details, the writer shows in the de-
tail drawings herewith a more complete 
door with hinges cast on and hinge strips. 
The door may preferably be cast in soft iron, 
so that when the hinge strips are polished 
the effect of steel used for these fitments 
in actual practice is obtained. The hinge 
blocks on the front plate may be filed out 
of the solid, and when drilled, may be 
riveted on. The holes for the hinge-pin 
should be made slightly smaller than the 
correct size at the outset, and be afterwards 
broached out with an "English broach" 
when fixed in place. 
The chimney may be in brass 0r cast iron. 

The top flange should be at least 7-64ths inch 
(finished) if iron is used, and the pattern 
should allow for this. The top flange should 
be drilled for six (or eight) 3-32ds inch bolts, 
which will be used to attach the flanged ex-
tension piece to the chimney, shown in chain 
dotted lines in the drawings. 
The safety-valve casing was originally 

intended to be oval in plan (as at B, Fig. 40), 
but the maker who is building the model 
for the writer has anticipated matters, and 
working from the general arrangement 
drawing, has made the safety-valve casing 
quite circular. This, however, is not a 
matter of great importance, as the circular 
shape renders it possible to finish the casing 
in the lathe, whereas the oval would neces-
sitate handwork entirely. In Fig. 40, A is 
a longitudinal section of the casing (oval 
or circular), B and E are plans of the two 
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Fig. 42. Flanged End for Inner Boiler Tube 

types of casings, and C and D are respec-
tively half end-views of the oval and circular 
pattern casings. The safety-valve is of the 
well-known pillar type, direct spring loaded, 
full details except the spiral being shown 
in the accompanying drawing, Fig. 41. 
The center spring which holds the spring 

and communicates the pressure to the valve 
is best made out of the solid, and if a running 
down cutter is not available, one should be 
made for the job, as it is certain to prove 
useful, sooner or later, for making screws, 
bolts, and similar articles. This "steel 
center pin" may, to employ an Irishism, be 
made of German silver if the builder thinks 
it desirable to eliminate corrosive materials. 
This also applies to the studs, which, by the 
way, should be made 3-32d inch diam-
eter and 13-16ths inch long. The spring 
may be of hard brass or German silver, al-
though a steel spring will generally last a 
considerable time and has more "life." 
The spring should be 3-16ths inch outside 
diameter, and inch long unloaded, the 
diameter of the wire being 21-inch or 
22-inch gauge. The flange of the piece 
forming the valve seating may be oval, 
especially where an oval casing is used, and 
should screw into the boiler pad, which, by 
the way, must be silver-soldered to the bar-
rel, so that the inner barrel may be put into 
place. The flange should be drilled and 
tapped for the pillar studs, and when finally 
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Cross-section at Throat-plate Cross-section at Front of Boiler Cross-section at Downcomer 
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fitted, these studs may be soldered in and 
any projections on the under side filed away, 
so that a steam-tight joint may be obtained 
with the boiler pad. 
To ensure ready action in opening and 

closing, the valve should be made as shown 
in the sectional sketch, with a deep sinking in 
the top. A knife-edge seat, as described 
in a recent issue of the Model Engineer, 
and used in many commercial fittings, may 
be employed in place of the conical seating 
shown. However, in either case the point 
of contact with center spring in must be be-
low the level of the valve seating. The top 
plate may be of brass, the adjustment nuts 
being of the same material. 
The inner barrel, as already mentioned, 

should be made from io inches of solid drawn 
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copper tube. The thickness of the tube 
should not be more than necessary for the 
working pressure. Reckoning loo pounds 
as the working pressure and a factor of 
safety of io, which is amply sufficient to 
cover all contingencies, the plate thickness 
should be:— 

PT D x WP x F — 
S x 2 

Where PT plate thickness. 
'NP working pressure. 
F — factor of safety. 
S — strength of copper plate (say 
25,000 pounds per square inch). 

There is no riveting allowance to make, there-
fore the "R," which is usually employed in 
this formula, is eliminated. 

1 
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Therefore:— 
PT-2i X I00 X 10 -.26 

25,000 X 2 
and the recommendation that tube should 
not be more than 6th inch thick is well 
within safe limits. If the tube is too thick 
the boiler will not steam quite so freely, and 
also it will be needlessly heavy. With mis-
taken ideas of the strength required, the writer 
has seen even finch tube used for such a 
boiler as the one at present being dealt with; 
but this sort of thing is sheer waste of good 
copper. 
The tube should be trued up on a wooden 

mandrel, and the inside of one end and the 
outside of the other cleaned for silver-solder-
ing. The positions of the tubes should also 
be marked, as shown in Fig. 43, and the 
center lines also drawn in for the safety-valve. 
The front end of the inner boiler should be 
a sound brass casting, and if there is any 
tendency in the casting to be porous, it should 
be hammered before turning the flange to fit 
inside the boiler. The thickness of the cast-
ing should not be more than inch all over 
when finished. For those who intend to do 
their own pattern making, Fig. 42 gives the 
proportions of this particular portion, and 
shows the position of the main steam-pipe. 
The downcomer is of the improved pat-

tern, which does away with the separate end 
used in the earlier forms of this type of boiler, 
and is a standard size for model locomotives 
with A- inch and 2f inch tubes. The outer 
face of the downcomer casting should be 
cleaned up on the lathe, and when this is 
done it may be reversed and fixed on the 
face plate eccentrically, and bored to take 
the 2f inch tube. 
Where a standard casting is obtained, no 

provision will be found for the fire-hole (see 
opening marked "air tube" in the general 
arrangement drawing). If this is desired, 
then the downcomer should have a finch 
hole drilled in it as shown. Where new pat-
terns are to be prepared this hole may be 
cored right through, not as at A, Fig. 45, but 
as at B. This will help the molder to pro-
vide a better casting, as the writer under-
stands this particular design of downcomer is 
a little troublesome in the foundry. The 
long, thin core, unsupported at the end, 
causes a considerable number of "wasters" 
to be produced, and although the second 
method of arranging the fire-hole (Fig. 45, 
B) is all right as far as it goes — it saves the 
subsequent fitting of the piece of tube — it 
weakens, rather than strengthens the core. 

The writer, therefore, suggests the method 
A as the better of the two. When the flange 
for the 2f inch tube is being bored, the por-
tion of the downcomer from which the water 
tubes start may also be cleaned up. Of 
course, this is not so essential, as in the case 
of the outer face, to which the boiler fittings 
have to be affixed, but while the casting is on 
the face plate it may as well be done. 

In the matter of silver-soldering the front 
end downcomer, the pad for the safety-valve, 
and the water tubes, little can be said which 
will be of very great value to the build-
ers of the model. It is here that skill and 
experience tells. However, it is impor-
tant that the work should be clean. The 
downcomer and flanged end should be ser-
vice-riveted on to the shell, or screwed with 
two or three brass pins or screws round its 
diameter to prevent the movement of the 
parts. The work should be built round 
with asbestos or broken fire-bricks to retain 
the heat, and the heaviest parts should re-
ceive the greatest attention of flame so that 
the work is thereby evenly heated through-
out. Furthermore, the "slicker" the work 
is done, the better. Several bites at the cherry 
will tend to produce a rough, dirty job. 
Borax should be used as flux, and the silver 
solder may be held in a pair of tweezers or 
an old pin vice and applied to the joint 
when the work reaches the proper tem-
perature. To clean off the borax, dip the 
work in a pickle of diluted sulphuric acid 
(about i to 20) when the boiler is nearly 
cold. — The Model Engineer. 

A LAMP which has burned eight hundred 
hours and not reduced much in candle 
power nor increased much in power require-
ments, has done well enough and is usually 
at the point where it would be economical 
to replace it with a new one, even though it 
will still burn. Though this policy is ex-
pensive, it would be more expensive in most 
cases to burn the old lamps, as the cost of 
the excess power consumed and the inferior 
quality of light because of reduced candle 
power would more than offset the cost of 
new lamps. This argument does not apply 
so forcibly where tenants are paying for 
their light by meter according to the amount 
of current consumed, but where it is being 
supplied at a flat rate or included in the rent, 
it is well worth looking into. There is no 
sure way of telling just when a lamp has 
reach the limit of its usefulness except by 
test. — American Inventor. 
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ELECTRIC HOUSE-CLEANING APPARATUS 

FRANK C. PERKS 

THE accompanying illustration shows a 
most interesting and novel electric apparatus 
for labor saving in housework. The home 
is cleaned by electric power, paper, matches, 
and coarse material being picked up from the 
carpet without having to resort to broom 
and dust-pan, the cleaning being thoroughly 
done by a single passing of the machine over 
the rug. 

It is as easily moved as a carpet sweeper, 
and it becomes an electric household neces-
sity, its uses are so many. For instance, by 
means of this electric renovator, with its sev-
eral attachments, one is not only enabled 
to clean the floor covering, but the cushions, 
mattresses, lounges, and all of the crevices, 
corners, and close places from floor to ceiling. 
By means of one attachment, the walls, 

ceiling, ornaments, and decorations are 
cleaned to perfection without danger of 
damage, and by using this apparatus the lace 
curtains and other hangings do not gather 
the dust as in ordinary sweeping, and these 
delicate fabrics may be cleaned by another 
electric attachment at any time, making 
them look fresh as new without any labor to 
speak of. 
The apparatus consists of a small electric 

motor for driving the renovator, a brush 
revolving with great rapidity, and adjusted 

to suit the carpet or material cleaned. A 
double fan is also provided, which draws the 
dust into the renovator, a great volume of 
air being produced, but no dirt can escape 
from the machine. All of the dust is dis-
charged into the separator, which is easily 
removed and the dirt and dust burned or 
otherwise disposed of. 
No long line of hose is required, a simple 

flexible cord being connected to any elec-
trolier, lamp socket, or chandelier in any part 
of the house. It is maintained that not only 
the mattresses but the bedding can be easily 
cleaned by the electric labor-saving device. 

It is now no longer necessary for outside 
help to be called in with great heavy machin-
ery connected with hose from the street, but 
by this electric device the same cleaning can 
be accomplished by the housewife or maid 
with little effort and the same effectiveness. 

IN Montana there is practically no mer-
chantable native hard wood, unless cotton-
wood and poplar be so classed. Such as is 
used comes from the South or East, and is 
sold by the pound, a practice which would 
seem to discourage thorough drying. 

ICELAND will have a system of land teleg-
raphy this fall. 
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A SMALL SINGLE-PHASE INDUCTION MOTOR 

C. H. BELL (CANADA) 

THE following notes on a small single-
phase induction motor, without auxiliary 
phase, which the writer has just completed, 
may be of interest to some of our readers, 
says the Model Engineer. The problem to be 
solved was the construction of a motor large 
enough to drive a sewing machine or very 
light lathe, to be supplied with io-volt 
alternating current from lighting circuit, 
and to consume, if possible, no more current 
than a 16 c. p. lamp. In designing, it had 
to be borne in mind that, with the exception 
of insulated wire, no special materials could 
be obtained. 
The principle of an induction motor is 

quite different from that of a commutator 
motor. The winding of the armature, or 
"rotor," has no connection with the outside 
circuit, but current is induced in it by the 
action of the alternating current supplied 
to the winding of the field-magnet, or " stator." 
Neither commutator nor slip rings, there-
fore, are required, and all sparking is avoided. 
Unfortunately, this little machine is not self-
starting, but a light pull on the belt just as 
current is turned on is all that is needed. 
and the motor rapidly gathers speed provided 
no load is put on until it is in step with the 
alternations of the supply. It then runs 
at constant speed whether given much 
or little current, but stops if overloaded for 
more than a few seconds. As the pulleys 
on the machinery to be driven, in the writer's 
case, have V grooves, a loose pulley is not 
admissible and recourse must be had to a 
jockey pulley to tighten the belt after the 
motor has run up to speed. 
The stator has four poles and is built up 

of pieces of the sheet iron used in this country 
for stove pipes, running about 35 to the inch 
(see Fig. 1). All the pieces are alike, and 
each layer of four is placed with the pointed 
ends alternately to the right and left so as 
to break joint (see Fig. 2). The laminations 
were carefully built up on a stout board into 
which heavy wires had been driven to keep 
them in place until all were in position and 
the whole could be clamped down. Holes 
were then drilled and the bolts put in and 
tightened up, large holes being cut through 
the wood to enable this to be done. The 
armature tunnel was then carefully filed out 
and all taken apart again so that the rough 
edges could be scraped off and the lami-
nations given a thin coat of shellac varnish on 

one side. After assembling a second time, 
the bolts were coated with shellac and put 
into place for good. The rivets at the corners 
were also varnished before being closed. 
This peculiar construction was adopted 

because proper stampings were not available, 
and as every bit of sheet iron had to be cut 
with a small pair of "tinman's snips," it 
was important to have a very simple outline 
for the pieces. They are not particularly 
accurate as it is, and when some of them got 
out of their proper order while being varnished, 
an awkward "jog" occurred in the magnet 
which was never entirely corrected. No 
doubt, too, some energy, is lost through the 
large number of joints, all representing 
breaks in the magnetic circuit, but as the 
laminations are tightly held together and the 
circuit is about as compact as it could possi-
bly be, probably the loss is not as great as 
would appear at first sight. 
The rotor is made of laminations cut from 

sheet iron (Fig. 3), which were varnished 
lightly on one side and clamped on the shaft 
between two nuts in the usual way. A very 
light cut was taken in the lathe afterwards 
to true the circumference. The shaft was 
turned from i-inch wrought iron, no steel 
being obtainable (see Fig. 4). The bearings 
were cast of Babbitt metal in a wooden 
mold and bored to size with a twist drill in 
the lathe (see Fig. 5). They are fitted with 
ordinary wick lubricators. Figures 6 and 7 
are sections showing general arrangement of 
the machine. 
The stator is wound full with No. 22 re.c.c., 

about 2i pounds being used, and the connec-
tions are such as to produce alternate poles — 
that is, the end of the first coil is joined to 
the end of the second, the beginning of the 
second to the beginning of the third, and the 
end of the third to the end of the fourth, 
while the beginnings of the first and fourth 
coils connect with the supply. 
The rotor is wound with No. 24 D. C. C., 

each limb being filled with about 2oo turns, 
and all wound in the same direction. The 
four commencing ends are connected to-
gether on one side of the rotor, and the 
four finishing ends are soldered together on 
the other. All winding spaces were carefully 
covered with two layers of cambric soaked 
in shellac, and as each layer of wire was 
wound it was well saturated with varnish 
before the next was put on. 
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Fig. 1. Showing Construction of Stator 
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This type of motor has drawbacks, as 
before stated, but if regular stampings were 
obtained for the laminations it would be very 
simple to build, having no commutator or 
brushes, and would not easily get out of 
order. No starting resistance is needed, 
and as the motor runs at constant speed, 
depending on the number of alternations 
per second of the supply, a regulating resist-
ance is unnecessary. Experience, however, 
suggests the following modifications in the 
design. The bed ought to be of metal, as 
wood is liable to shrink and warp; the bear-
ings should be of the self-oiling type, as 
those now used throw the oil about a good 
deal; and eight bolts through the stator 
would keep it in shape better than the four 

shown in the drawings, as the thin lami-
nations tend to spring outwards at the ends 
when tightly clamped in the middle. 
As a meter is not at hand, the consumption 

of current cannot be stated, but the machine 
runs from an ordinary lamp socket and does 
not blow the fuses with which the 16 c. p. 
lamps are fitted, so it must take less than 
ampere. The coils become only comfort-

ably warm to the hand while running. 
Probably by enlarging the spaces for wind-

ings in the stator and adding auxiliary coils, 
with a choking coil in series fixed to the base, 
the motor could be made self-starting, but 
with so small a machine this complication 
would hardly be worth the trouble of going 
about. 

THREE-PHASE TO TWO-PHASE TRANSFORMATION WITH SPECIAL 

REFERENCE TO CORE TYPE TRANSFORMERS 

W. J. WOOLDRIDGE 

ATTEMPTS have at times been made to 
operate regular single-phase core-type trans-
formers on three-phase primary two-phase 
secondary circuits, and as these attempts 
are often not successful, it seems advisable 
to point out as briefly as possible the reasons 
for such failures, with the hope that a clearer 
understanding of the conditions in the wind-
ings may prevent the trouble, sure to result 
from wrong practice in this particular. 

In the transformation of power by means 
of the T connection there arise certain pe-
culiar current and voltage relations which 
at first sight are liable to escape ordinary 
observation, but if disregarded are sure to 
result in serious unbalancing. The relation 
between the currents on the two sides of the 
primary winding of the main transformer 
make it absolutely necessary, if this distor-
tion is to be avoided, to "balance" each 
half of the winding on the legs. 

In the accompanying figure, a, b, A, are 
the primary and secondary of the main 
transformer in the T connection, and c, C, 
corresponding coils of the teazer trans-
former. Considering current I. amperes 
drawn from the secondary A of the main 
transformer, an equivalent current must then 
flow through the primary a, b. With cur-
rent I. taken from the secondary C of the 
teazer transformer, the equivalent primary 
current must be 

which is go° out of phase with the current 
in the main transformer. This teazer cur-
rent divides into two parts; one half, 

• ‘,/ 3 

flowing in main b, and the other half in main 
a. Since this current flows in opposite direc-
tions in the two halves, and, as above stated, 

is go° out of phase with the main current, it 
lags go° behind the main current in one coil 
and leads by go° in the other. 
These extra currents have no equivalent 

secondary current in the main coil, since 
they are equal and flow in opposite directions 
in a and b, and therefore neutralize each 
other as far as magnetizing effect is con-
cerned. 
Hence the coils a and b may be considered, 
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with relation to the teazer current which 
flows in them, as a single-phase transformer, 
one coil being the primary and the other coil 
the secondary. 
In any core-type single-phase transformer, 

the secondary is never wound all on one leg 
and the primary all on the other leg, because 
such an arrangement would introduce a 
large leakage flux, the effect of which is to 
increase the reactance of the transformer. 
The primary and secondary coils are always 
placed as near together as good insulation 
permits, in order to reduce to a minimum 
the flux which does not link both coils. 

If these same precautions are not taken 
in connection with the main coil of the T 
transformer, a large reactance drop will 

result. This reactance drop is go° ahead of 
the teazer current, and since the teazer 
current in the main coils lags go° behind 
the main current in one core, and is go° 
ahead of the main current in the other core, 
with a non-inductive load the reactance drop 
in one coil is in phase with the electromotive 
force across the coil, and opposite in phase 
to the electromotive force across the other 
coil. Therefore the reactance drop increases 
the voltage across one side and decreases 
it across the other side of the main coil. 
The necessity of reducing the reactance 

between the two sides, by balancing each 
side of the main coil on each leg, to prevent 
this distortion, is easily understood with the 
above facts in mind.—Gencral Electric Review. 

DRILLING SQUARE 

" SREGOR " 

To drill a square hole with an ordinary 
drilling machine will at first appear an im-
possible task, but it can be accomplished 
with a very simple arrangement consisting 
of a special form of drill, shown in Fig. I, 
and a guide, or former, shown in Fig. 2. 

The drill is made from a piece of round 
steel and filed to the triangular shape, as 
shown by the section, Fig. 1. The size of 
the triangle is, of course, decided by the 
required size of the square hole to be made. 
That is, the sides of the triangle must equal 
the length of the side of the square holes, 
as shown in Fig. 3, which is a plan of the 
former and tool in position, with the work 
to be operated upon under the former. 
The former is made from a piece of flat 

steel of convenient size, and hardened, 
and secured in position on the piece of work 
to be operated upon by any convenient 
method. To ensure a good result the sides 
of the former must be filed out to a perfectly 
square corner ;better still if the corners are filed 
in slightly, as shown in Fig. 4 exaggerated. 
A little practice will soon show the necessary 
amount to produce the best result. When 
the sides of the tool are shorter than the sides 
of the former a radius is left in the corners 
of the work, as shown in Fig. 5. This is 
convenient on some classes of work, such as 
a box wrench, when the radius left in will 
considerably strengthen the tool. To assist 
the work of the special tool, Fig. I, an 
ordinary drill can be put through the work 
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so as to remove the bulk of the metal, leaving 
only the square outline for the special tool 
to machine. 
The action of this drill will more clearly 
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be understood if the reader will shape a 
piece of metal or wood the shape of drill 
and insert this into a square hole cut in a 
piece of cardboard (or other suitable mate-
rial), and then revolve the piece which repre-
sents the drill; and it will be observed that 
as this revolves, the three edges of the tool 
follow the square outline of the cardboard. 
At the same time the cardboard itself moves, 
and thug allows the edges of the tool to follow 
the square outline of the former. As men-
tioned above, the former is secured to the 
piece of work to be operated upon, and the 
cutting, or lower edge of tool removes the 
metal, and the square hole is attained. The 

length of the triangular portion of the drill 
is determined by the depth of the hole re-
quired. The edges must be parallel, as 
shown in Fig. 1, otherwise the tendency of 
the drill would be to produce a hole of 
varying sizes as it cuts its way through the 
metal. For producing small holes, say up 
to -¡ inch square, the fixed drill which re-
volves on its axis, and the former and work 
moving, is successful providing the piece of 
work is not too heavy; but when it is, 
obviously it is best to provide the drill holder 
with a floating head, which allows the drill 
to conform to the outline of the former. 
— The Model Engineer. 

EARLY HISTORY OF ELECTRICITY 

THE history of electricity reads more like 
a romance than science. The name goes 
back twenty-five centuries and is derived 
from the Greek word "electron," meaning 
amber. This amber was brought by voy-
agers from the north Baltic shores and was 
prized for its color and luster. Thales, one 
of the oldest of the Greek philosophers, one 
day discovered that this amber, when rubbed, 
exhibited the property of attracting light 
bodies. This was the first known discovery 
of electricity; but Thales could not explain 
it, except by ascribing to this yellow jewel a 
soul. He supposed it contained the hidden 
principle of life. 
Rome fell heir to Greek learning, and we 

find Pliny the elder writing of this mysterious 
property of amber. He concludes that this 
animated stone was rubbed into life by his 
fingers. The Romans, however, with all 
their arts and learning, never got any farther 
than this. They could not associate this inex-
plicable phenomenon with the lightning in 
the sky, nor did they know that the secret of 
the rubbed amber was that of Jove's thunder-
bolt. This same energy showed itself as 
-strange lights, flashing along the metal hel-
mets and spears of the Roman legions march-
ing at night, and the great Cœsar records the 
terror and awe that it brought to him. The 
ancient mind did not have a strong scientific 
bent. Nature was little comprehended and 
her manifestations were held as attributes of 
the gods and only brought terror to these 
children in science. 
Roman civilization passed away and the 

Dark Ages succeeded, but this knowledge 
that Thales had given to the world was not 
lost. The seventeenth century saw science 

struggling into life. Gilbert, an English-
man, studied the properties of electron and 
the magnet, and his book, "De Magnete," 
was the beginning of a new science of elec-
tricity. The facts that Gilbert announced 
did not far exceed what Thales had known, 
but they were followed up by the scientific 
spirit of the new age. Soon Guericke, a 
Prussian, invented the electrical machine, 
which consisted of a cylinder of sulphur on 
an axle, and as this turned, a cloth was held 
to it, which produced friction and generated 
electricity. Now experiments began in earn-
est. Many properties of this mysterious 
force were discovered; the weather was found 
to affect it; dampness dissipated it; it devel-
oped strange tricks, attracting and then re-
pelling light bodies. The century passed 
away, however, and not even the mind of a 
Newton had penetrated the secret of this 
new, intangible force. 

In the next century the scientists were 
again working at the problem and discoveries 
soon followed which filled the Europeans 
with astonishment. The glass electrical 
machine was invented, and in France Du 
Faye transmitted a spark through a cord 
thirteen hundred feet long. In conjunction 
with Abbe Nolet, 'Du Faye suspended him-
self by a silken cord and was then charged 
with electricity. When he was approached 
by his fellow-worker a long spark passed 
between them, to their extreme surprise and 
consternation. Shortly after, Musschen-
brock, in trying to store the electric current, 
unknowingly invented the Leyden jar and 
received a shock which so impressed him 
that he declared the whole kingdom of 
France could not induce him to take another. 
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The Leyden jar was now investigated by all 
experimenters, and it brought alarm and terror 
to all who felt its power. Even Louis XV, at 
Versailles, was induced to hold audience 
with this scientific instrument and receive its 
potent message, which alarmed and mystified 
him greatly. 

Electricity at this period owed its greatest 
advancement to our own Franklin. With 
his imported electrical machine he began a 
series of experiments which proclaimed him 
the greatest scientist of the age. He con-
structed a battery of Leyden jars whose ter-
rific shock killed animals and was not unlike 
the thunderbolt itself. From this clew, 
probably, Franklin announced the identity 
of the electricity in the bottle with the elec-
tricity in the sky, and showed how pointed 
iron, by attracting it, might serve as a pro-
tection against lightning. His theories were 
at first received with ridicule by European 
scientists. Franklin then determined to 
prove his assertions and the story of the kite 
is familiar to all. His experiments were re-
peated in Europe, and this provincial phi-
losopher, this Thales of the New World, was 
honored as the greatest scientist of his age. 
Up to this time static electricity alone was 

known. It was generated by friction, which 
is very different from our induction machine 
of to-day, with its numerous plates and 
powerful discharges. We now come to a 
discovery of a new kind of electricity, which 
was very different in its manifestations from 
the electricity which Franklin drew from the 
clouds or generated with his sulphur cylin-
der. Galvani, professor of anatomy at 
Bologna, in 1790, was experimenting with an 
electrical machine. As it happened there 
were lying on the table, near the machine, 
some frog legs ordered by a physician for 
Galvani's sick wife. By chance a spark 
jumped to one of the frog legs and Galvani 
noted with surprise that it contracted and 
showed the appearance of life. He followed 
up the experiment, with the thought that he 
was about to discover the hidden principle of 
life. By another accident he found that the 
frog legs would contract when in contact 
with two different metals, and he thought 
that the electrical action was generated by 
the muscles and nerves. It remained for 
Volta to show that Galvani had created a 
cell with his two metals. So Volta con-
structed his "voltaic pile," composed of 
alternate sheets of zinc and copper separated 
by a cloth moistened with an acetic solution. 
The scientific thought of that time now 

centered upon the voltaic pile, as it had 
upon the frictional electrical machine of the 
previous decade. The body was thought to 
be a voltaic pile, and life a manifestation of 
electrical energy. Personality and human 
power were spoken of in electrical terms and 
for a time became the cult of the scientific 
world. Powerful apparatus was made and it 
was noted that there was not produced the 
sharp spark of the friction machine, but a 
silent, continuous current whose power was 
not less alarming. When its poles were 
grasped it seemed to develop the strength of 
a giant and shook the victim with terrifying 
convulsions. By its action water was de-
composed and the diamond melted; chem-
istry was revolutionized and year by year 
there was added valuable knowledge to the 
arts and sciences. Following Galvani and 
Volta there appeared a coterie of brilliant 
men, and the names of Oersted, Ampère, 
Davy, and Wollaston became known through-
out the world. 

In 1820 Oersted discovered the relation 
between magnetism and electricity. By his 
experiment it was found that the galvanic 
current deflected the magnetic needle. After 
this principle we are able to measure the 
amperage and voltage of the constant cur-
rent. 

In 1831 Faraday discovered the principle 
of voltaic induction, which gave rise to the 
faradic, or alternating current. Then fol-
lowed the dynamo, based upon this same 
principle, and electricity began to assume 
great commercial importance. The tele-
graph, the telephone, electricity as a source 
of power, the arc and incandescent light, 
the electric motor cars, the X-ray and many 
important discoveries have followed. What 
the future of this unique energy is to be is 
difficult to predict; but the possibilities are 
unlimited. — The Industrial Magazine. 

A VERY simple and efficient plate-washer 
can be made of two boards the width of the 
negatives. A ledge inch high is fastened 
along each side of both. One end of one is 
hung just below the tap and the water al-
lowed to -run down it in a gentle stream. 
The upper end of the second is placed just 
below the lower end of the first, so that the 
water which runs away from the sink as it 
descends the first runs back into the sink as it 
descends the second. The arrangement is 
like a V laid on its side with the point sup-
ported. The plates are laid along the 
board. 
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PHOTOGRAPHIC DEPARTMENT 
This des-sentient is conducted for the benefit of our readers. If any reader has a photographic question, it will be 

answered here, and pictures will be criticized in this column. A monthly prize of SI in cash or one year's subscription to 
ELEc-ratetax AND M ECHANIC will be given for the best photograph submitted. The rules are as follows: Any reader 
may compete and send in as many prints as desired, mounted or unmounted, and made by ans' process except blue-prints. 
Prints must be received before the first day of the month to be considered for the number of the following month. Prints 

ill not be returned unless sufficient stamps are enclosed when sent. Prints will be criticized if requested. We prefer prints 
of mechanical subjects. Prizes will be awarded for photographic excellence and interest of subject. 

My Laboratory Frank P. Rohrer 
PRIZE PHOTOGRAPH 

Tut: interest in our photographic depart-
ment seems to be increasing, and we are 
glad to note that while many of our readers 
and subscribers are active electricians or 
mechanics, they are enjoying and using ex-
tensively their cameras as a pastime or hobby. 
The prize picture this month is a flash-

light, taken by Frank P. Rohrer, and was 
the maker's first attempt in this line of 
photographic art. Arthur J. Walton sends 
in an example of good work, and we give 
honorable mention to the same. 
Many of our contributors, failing to re-

ceive a prize or honorable mention, need not 
feel discouraged. Perhaps the next time 
trying will bring the desired reward. There 
is nothing like keeping everlastingly at it to 
bring success in anything. This is especially 
so in photography. 
Good results have been shown us by a be-

ginner after only one week's work, with an 
outfit costing, complete, but $3. 

Picture Criticism 
G. C. W. — "Bashful." A print of a boy 

taken outdoors, in sunlight. Very good 
photographically. The portrait might be 
more interesting if the little fellow could be 
made to look up. Try him again, if possi-
ble, and be sure the background will be in-
teresting. 

A. D. B. — One of our contributors sends 
a little print of a dog with a pipe in its mouth. 
The dog is no doubt a pet, and well trained. 
The photographer speaks very enthusiasti-
cally of his pleasure in taking all kinds of 
photographs, and informs us that he has 
only a dollar Brownie camera, and has de-
rived unlimited pleasure from it. Interest 
in photography would be increased if more 
would avail themselves of such an outfit. 
We hope to see other examples of this young 
man's work. 

C. J. K. — "Around the Camp." This 
print is very good, considering the circum-
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Companions Arthur J. Walton 

stances of grouping and lighting. Possibly 
it would have been better had the exposure 
been longer. Print was taken with a No. 
2 Flexo Eastman Kodak, and is a flash-
light. 

A. E. W. — "A Great Entertainer." A 
very good print, showing a large phonograph 
in the corner of a room. The wall paper, 
which has a flowery design, is perhaps too 
conspicuous, and the instrument, which is the 
subject in question, is less in evidence than 
it should be. 
H. E. Y. — "The Diving Sea Lion" is a 

record photograph, and, considering the 
cost of the camera, is exceptionally well 
done. To stop rapid motion with an 
ordinary shutter is a difficult feat, but you 
have succeeded very well. 

A. E. G. — Three prints are submitted 
for criticism. "The Five O'clock Train" 
is interesting as an instantaneous exposure, 
and, strangely, shows signs of over-exposure. 
Your other prints show correct exposure, 
but are not very interesting as subjects. 

Photographing Machinery 
A. EDWARD RHODES 

IT is generally conceded by photographers 
that one of the most difficult objects to 
make a satisfactory photograph of, is a piece 

of machinery. The reason for this is quite 
evident upon a little consideration, and lies 
in the fact that machinery almost always 
consists of parts which are unfinished, and 
painted a dark color, while other parts are 
brightly finished, and often polished, and 
therefore reflect nearly all the light which 
falls upon them. The result is, that when 
a negative is exposed long enough to bring 
out the dark parts of the machine distinctly, 
the exposure is too long for the finished 
parts; and if, on the other hand, the ex-
posure is timed for the bright parts, the 
darker portions are usually represented by 
black patches which show absolutely noth-
ing of form or construction. 
I have made many experiments to over-

come this difficulty, among others, that of 
using lamps with reflectors placed so as to 
illuminate the dark portions. This makes 
the machine look about right to the eye; but 
since no artificial light, except electric light, 
has any noticeable effect upon a photo-
graphic negative (under these conditions), 
the results were not satisfactory. 
Somewhere I saw a plan which has never 

failed to give good results. It is as follows: 
Paint the machine all over, using for the 
finished parts a paint mixed with any oil 
which will .not readily harden or dry out, so 
that after the exposure is made the paint 
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may readily be wiped off. By this method 
all parts of the machine can be made to 
reflect light equally. 

It is a good idea, also, to have several 
different shades of this paint, and after the 
first exposure, any parts which do not come 
out sufficiently may be painted lighter, while 
those which are too light may be painted 
darker, and thus, by a few experiments, a 
perfectly satisfactory negative may be ob-
tained. 
This is a matter of considerable importance 

to many manufacturers and mechanics, 
whether they take photographs to send to 
prospective customers or whether they are 
taken for engravers to work from. — The 
Industrial Magazine. 

Measuring the Focus of a Lens 
THE problem of measuring the focus of a 

lens is one for which there are innumerable 
solutions, but one of the simplest, which was 
devised by Grubb, is nothing like so well 
known as it deserves to be. It can be done, 
too, with very considerable accuracy, and 
with no calculation whatsoever. To carry it 
out, we take a table and place it preferably 
out of doors in such a position that a camera 
placed on it can be focused on some distant, 
distinct, and small object, such as a chim-
ney or a distant spire. The surface of the 
table is covered with a smooth sheet of paper 
(a newspaper will do very well), and this 
paper should be fastened to the table with 
drawing pins, as neither table nor paper must 
be moved during the operation. On the 
ground glass of the camera two marks are 
made, about half an inch from the two ver-
tical sides of the ground glass. Sharply 
focusing the distant object, the camera, 
placed flat on the table, is twisted round 
until its image comes exactly on one of the 
marks of the ground glass. Then holding 
the camera firmly, and using one side of its 
baseboard as a ruler, a line is drawn on the 
newspaper to show the position of that edge 
of the baseboard. The camera is then 
twisted until the image of the selected object 
comes exactly on the second mark. Then, 
holding the camera steady again, and using 
the same side of the baseboard as a guide, a 
second line is drawn. It is quite easy to 
arrange that these two lines shall meet at 
one end, giving us a V-shaped mark on the 
paper. We now have to find the position 
in this V where we can draw a cross-bar to 
it, so as to make it the shape of the letter A, 
the two ends of the cross-bar of the A falling 

on the two legs of the V equidistant from 
the point, and the cross-bar itself exactly the 
same length as the distance between the  two 
marks of the ground glass. When we have 
done this, the distance from the center of the 
cross-bar to the point of the A is the focus 
of the lens. This may seem complicated if 
read over hurriedly, but• any one who sits 
down to do it will be surprised at the ease 
and quickness with which it can be done. — 
Photography. 

Lenses Stuck Fast 
A FEW months ago we were using a par-

ticularly fine whole-plate anastigmat, of the 
type which allows one of its combinations to 
be employed by itself, and wished to use the 
back lens, but found it immovably fast in 
the mount. All the devices which have 
been recommended for dealing with such 
things were tried, but all were without avail, 
and after having taken the skin off our 
hands in futile efforts, it was given up in 
despair. At that very moment a friend ap-
peared whose professional pursuits have 
rendered him an adept at extractions (gen-
erally of a painful kind). We entrusted the 
stubborn tool to him, and apparently with-
out effort, he did what was required. The 
whole secret of unscrewing a thing of that 
sort which was stuck fast, he explained, was 
to press it in at the same time as the attempt 
to turn it was made. It seemed too simple 
to be true, but a few days ago we were with 
a photographer to whom precisely the same 
thing occurred. Taking the lens from him, 
we pressed as suggested, that is to say, the 
lens we were trying to unscrew was pressed 
towards the diaphragm, and then trying to 
turn it, it yielded at once. We should ad-
vise any one in a similar difficulty to deal 
with it in the same way. — Photography. 

The Accuracy of the View Finder 
No view finder can be always accurate, 

and a rough approximation to the view on 
the screen is all the photographer is likely to 
get in his finder. But this is not to suggest 
that there is any excuse for the finder not 
being as accurate as it can. The center of 
the subject on the plate, with objects more 
than five or six feet away, for example, should 
appear in the center of the view finder. If 
this is so, and if the finder includes at least as 
wide an angle as the camera itself, it is not 
hard to adjust the latter to give a reasonably 
accurate view of what is to be got on the plate. 
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Vol,. XVIII. MAY, 1908 No. 11 

EDITORIALS 

IN our April issue we published a short 
paragraph, requesting our readers to send 
in suggestions as to the bettering of our 
magazine, and announced that we would 
give five subscriptions as prizes for the best 
letters or the most helpful suggestions. We 
have received a number of communications 
on this subject, but not as many as we de-
sired, and therefore will hold this offer open 
for another month, doubling the number 
of prizes if a sufficient number of letters to 
justify it is received. From a study of the 
letters which have already come in, we have 
not been led to discover anything in our 
policy which appeals to many of our readers 
as a very weak point; in other words, what 
one man dislikes, several others like, and 
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there is no point on which more than one or 
two readers seem to have the same idea. In 
a general way, each one of the readers who 
has sent us a letter has some particular 
interest which is uppermost in his mind and 
on which he would like to see more informa-
tion, and we have received several sugges-
tions which will be turned into helpful articles 
as soon as we are able to get satisfactory 
experts to write upon the subjects. 
Some of these suggestions have been under 

advisement and some of them present new 
ideas to us, but all will receive consideration 
and will be met as soon as it is possible to 
do so. On many of the points, however, 
on which information is sought, the statement 
is made that nothing can be found in other 
magazines or in books on the subject. This 
should lead the inquirer to reflect that at the 
present day when no satisfactory informa-
tion on a subject can be found in print, it 
is going to be rather difficult for any maga-
zine to give satisfactory articles on the sub-
ject. In some cases the state of the art is 
such that no definite information can be 
had. In wireless telephony, for instance, 
the whole subject is in an evolutionary state 
and those who are working at the subject 
are breaking new ground. Under these 
circumstances, it is not to be supposed that 
they will put the results of their work into 
print until they have protected it by patent 
or brought it to such a state of perfection 
that it becomes feasible to give definite 
information to the world. If it is not patent-
able, naturally information of commercial 
value will not be given away. 
Some of the other subjects suggested to 

us are of very limited interest; for instance, 
one reader desires a series of articles on all 
the various possibilities in the way of wiring 
for electric bells, alarms, and annunciators, 
and a comprehensive series of articles on the 
various forms of primary batteries. We 
published not long since an article on bell 
wiring, the second which we have published 
on this subject within two years. Either 
of these articles gives all of the general in-
formation necessary to successfully wire 
any sort of a bell system. The other details 
must be planned for each installation sepa-
rately, and any standard book on wiring 
diagrams will give enough examples to enable 
the architect or constructor to plan out his 
installation for himself. No general article 
can cover this field properly; and if it did, 
it would be of interest to but a compara-
tively few readers. 
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In regard to primary batteries, there is 
nothing new to be said on this subject. The 
various forms of primary batteries have been 
described so many times and full information 
about them can be found in so many books, 
that it seems hardly worth while to publish 
a new series of articles on this subject. Prac-
tically all the necessary information about 
primary batteries can be found in the twenty-
five-cent book retailed by our publishers, 
entitled "Modern Primary Batteries." 
Readers who desire this particular in-

formation may say that they do not want 
to buy the book. They want to get in the 
magazine the information on the subjects 
they desire. We can only answer that our 
policy is to work for the greatest good of 
the greatest number, and it does not seem 
advisable to give too much information which 
is already public property, in the form of 
magazine articles. There are many sub-
jects which are treated in books only in a 
disjointed and unconnected way and have 
not received a large amount of publicity, 
and such subjects we feel come within our 
scope; but we feel that there must be some 
originality in the articles which we publish, 
and therefore cannot consider a series of 
articles on as worn out subjects as primary 
batteries. 

* * * 

The suggestion is made that we publish 
more articles on how to make various pieces 
of machinery. We are always glad to con-
sider these articles and continually try to 
get them. If some of our readers who have 
made practical pieces of apparatus would 
write to us on the subject, they might find 
a market for their articles. As a general 
rule, however, we find that the man who 
knows a mechanical subject thoroughly and 
is competent to write upon it for the instruc-
tion of beginners, is too busy to give his time 
to it or is not sufficiently trained in literary 
work to be willing to attempt it. We can 
supply the literary training. In other words, 
we can polish up any practical article, no 
matter how badly it may be expressed, but 
we cannot furnish time to the practical 
expert. We have, however, a number of 
practical constructive articles in considera-
tion and will take pleasure in printing them 
as fast as they are ready for us. 

* * * 

Considerable interest is expressed in wire-
less telegraphy and we shall continue to 
have practical articles on this subject, ex-

pounding some of the newer systems. We 
shall also give considerably mere attention 
to tool work, both in wood and metal, in 
the future than we have in the past, and 
expect to develop our magazine as strongly 
as possible along these lines. 
The suggestion is made that we increase 

the size of the magazine. This we shall be 
very glad to do as soon as financial considera-
tions warrant it. With the present high 
prices of white paper, any increase in the 
size of the magazine means a very material 
increase in the cost. If each one of our 
present subscribers would obtain a new 
subscriber for us, we could soon enlarge the 
magazine, and we extend a cordial invitation 
to every present subscriber to consider him-
self a committee of one for the purpose of 
increasing our subscription list. We do not 
ask you to do this out of gratitude, as we 
are prepared to pay a liberal commission on 
every subscription which you can obtain 
for us. * * * 

We again call the attention of our readers 
to the fact that we offer at least five annual 
subscriptions to ELECTRICIAN AND M E-
CHANIC, and if the number of letters received 
warrants it, ten subscriptions, as prizes for 
the best letters sent in, giving hints or sug-
gestions for the improvement or betterment 
of this magazine in any way. Do not hesi-
tate to write. The simplest thing which you 
want may be something which is wanted by 
hundreds of others and may win you the 
prize. \Ve want every reader of ELECTRI-
CIAN AND M ECHANIC, without an exception, 
to write us on this subject, telling what he 
would like to have in the magazine if it were 
written entirely to suit him. Only by find-
ing out what the majority of our readers 
want, can we satisfy them, and only by 
satisfying our readers can we hope to grow. 

* * * 
The suggestion is made that a club or 

society of readers interested in wireless 
telegraphy be formed for the purpose of 
exchanging information and of bringing 
together readers who are interested in this 
subject. If a sufficient number of readers 
approve of this idea, we shall be very glad 
to assist in the organization of such a so-
ciety and give it space in our columns for 
the exchange of ideas. All readers, there-
fore, who are interested in wireless telegraphy 
and would like to join such a society, if 
formed, are requested to communicate with 
us to this effect. 
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QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in 

this department free of charge. The writer must give his name and address, and the answer will be published 
under his initials and town; but if he so requests, anything which may identify him will be withheld. Ques-
tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of letter, 
and only three questions may be sent in at one time. No attention will be given to questions which do not 
follow these rules. 

Owing to the large number of questions received, it is rarely that a reply can be given in the first issue 
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount is not to be considered as payment for the reply, but is simply to cover clerical expenses, postage, 
and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot 
guarantee to answer within a definite time. Neither do we guarantee that the answers will be satisfactory for 
any special use or purpose required. 

If a question entails an inordinate amount of research or calculation, a special charge of one dollar or 
more will be made, depending on the amount of labor required. Readers will in every case be notified if such 
a charge must be made, and the work will not be done unless desired and paid for. 

580. Motor. R. B. P., Cooperstown, Ill., has 
tried to make a motor, but has failed. The field 
magnet has two limbs, 1 inch thick, 2 inches 
wide, and 2/ inches long, wound with No. 16 
wire. Armature is 11 inches in diameter and 
2i inches long, has 12 slots, each containing 
twenty-four No. 18 wires. What is the trouble? 
Ans. — We have inquiries of this sort so often 
that a perusal of these columns ought to show 
what sort of investigations might be made. Re-
move the armature, and send a good battery 
current through the field winding. This will 
show whether the spools are connected properly, 
and if there are any grounds. If unlike poles 
are produced at the extremities, insert the arma-
ture, but do not put on the brushes. Excite the 
field with the batteries, and drive the armature 
at as high a speed as possible. If much power 
is required, or if much heat is produced, you can 
suspect some error in the armature winding or 
connections. If everything is cool, place on the 
brushes, and with the batteries still connected, 
move the brushes to the most effective position, 
— if indeed there is any such. When you find 
it, connect the armature in the battery' circuit 
too, and see if the machine will run as a motor; 
if it will not do that, it is no use to try to make it 
generate a current. Nos. 18 and 21 wires would 
have been rather better sizes of wire to use for 
such a small machine. 

581. Medical Coil. C. S. J., Monroeville, 
Intl., asks if there is any substitute for the induc-
tion coil, as used for medical purposes, and if so, 
is it patented? Ans. — A telephone magneto 
generator may be utilized to produce most of the 
effects. In this case you would have to provide 
mechanical means for driving the armature. 
For occasional use this machine would answer, 
but since the bearings are too small and lack 
means for proper lubrication, you will find a 
generator of the igniter type for gas engines more 
durable. There are no patents involved, but for 
some purposes you might find the two devices 
operating somewhat differently; the induction 
coil supplies a much stronger electromotive force 
in one direction than in the other, while the 
dynamo has both alternations of equal strength. 

582. Telephone Condenser. C. C. B., Sharon, 
Ohio, asks how to make one. Ans. — Two 
pounds of the thinnest tin foil, i pound for 
each strip, about 7/ inches wide, and thin par-
affined bond paper, 8k inches wide, and in about 
the same length are to be procured. A piece of 
copper wire is attached crèsswise the end of each 

strip, and the three strips then wound closely 
around a central piece of cardboard, until the 
finished structure is a flat coil, with the two wires 
extending out from the vicinity of the two opposite 
edges of the center. The overall dimensions may 
then be 4¡ x 8k x î inches. The condenser should 
be enclosed between sheets of cardboard and 
sealed in a tin case, the wires protruding through 
holes well protected from entrance of moisture 
by use of paraffin. 

583. Small Dynamo. R. W., Roswell, New 
Mexico, proposes to make a dynamo, using for 
the exterior of the field frame a piece of xo-inch 
pipe coupling, measuring xo/ inches inside 
diameter, 4 inches long, and inch thick. He 
asks some general directions so as to allow for a 
300-watt machine, speed to be 1500 revolutions 
per minute. Ans. — You can get a good-look-
ing and well-operating machine by use of four 
poles, and a toothed drum armature. Let the 
cores of the field be of wrought iron, 2/ inches in 
diameter, fitted with cast iron pole faces large 
enough to embrace three-fourths of the armature. 
Latter can have a core 5 inches in diameter and 
21 inches long, with 32 slots x inch, or 7-32 x 
inch. With multiple wound coils, requiring 
brushes at all four places on the commutator, 
you will need about 64 wires per slot; insulation 
need not be over .03 inch, and with use of oiled 
muslin it can be considerably less, — and you 
should be able to use not smaller than No. 19 
wire, thus allowing an output of about 5 or 6 
amperes at ¡so volts. Field wire can be of No. 
23 wire, somewhat over 3 pounds per spool. Air 
gap between armature core and polar faces, 
1-16 inch. . 

584. Dynamo Troubles —Storage Battery Con-
struction. F. P. H., Baltimore, Md., asks (i) What 
is the matter with his it-h. p. dynamo? It 
will not generate, although it has a plenty of 
residual magnetism, and will run at a terrific 
speed as a motor. (2) If battery plates are 
made by burning together at the edges two sheets 
of perforated lead, with paste filling between, 
will it be a good construction, and if so, how 
many ampere hours capacity will a cell have with 
two positives and three negatives, 3k x 4¡ inches? 
Ans. — (i) It looks as if you had the two field 
coils connected in opposition to each other, with 
the result that both extremities are of the same 
polarity, while the base is of the other. If both 
spools are wound alike, both inside ends should 
be connected together, and the outer ends be 
led to the connection board. You can easily 
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prove the connections by testing the poles with a 
compass. The high speed as a motor is sug-
gestive of a weak field, — that is, if connected as 
a shunt. (2) This is a good construction, being 
practically that now adopted by one of the largest 
manufacturers, and known as the "box" form 
of plate. You will not need the third plate in 
the interior, but it will be an advantage if you 
suspend the plates from the upper edges of jars 
rather than let them stand on the bottom. About 
12 ampere hours. 

585. Electrolytic Rectifiers. O. J. H., Fer-
gus Falls, Minn., asks (1) for directions for mak-
ing the electrolytic rectifier mentioned in the 
May, 1907, magazine. (2) How is an electro-
lytic interrupter made? (3) What should be 
the construction of a transformer to change no 
volts to to volts? Ans. — (I) As this is a very 
inefficient device, it has never been reduced to 
practical shape. The mercury arc rectifier, 
though poor, is much better. (2) A tip of plat-
inum faces a sheet of lead immersed in dilute 
sulphuric acid. By varying the separation. ad-
justment may be given to the frequency of the 
interruptions. About Ito volts are necessary, 
and the device is objectionable from the rapidity 
with which it fouls the liquid and the danger it 
introduces of breaking down the insulation of 
the induction coil. (3) See answer No. 543 in 
the March, 1908, issue. You did not state how 
many amperes the secondary should supply. 

586. Alternating Current Phraseology. A. G., 
Telluride, Col., asks what is meant by "fre-
quency," "cycles," etc. ? Ans. — See Chapter 
XIII, of the Electrical Engineering series, in 
the July, t9o7,- issue. 

587. Dynamo and Transformer. A. E. N., 
Butte, Iowa, sends sketches and data for a small 
dynamo of the bipolar enclosed type, with 12-

slot armature. He asks (t) What will be the 
voltage at 40 cycles. (2) If the current be led 
to the coarser winding of a 2 to t transformer, 
what voltage will be generated in the other wind-
ing? Ans. — (s) Your description is that of a 
direct current dynamo, but your expectations 
seem to be based on the operation of an alter-
nator. For alternating currents at 40 cycles, 
you should have a 4-pole field magnet, a single 
circuit armature winding, terminating in two 
collector rings. (2) If you apply direct current 
to a transformer, you will either burn out its 
primary winding or the armature of the genera-
tor, — the secondary will yield nothing. 

588. Armature Winding. G. O., New York, 
N. Y., (1) has an it-slot armature core and a 
commutator to fit; he asks directions for winding 
and connecting. (2) Why will a •2-ampere cur-
rent fail to magnetize an iron core wound with 
No. 18 wire? Ans. — (t) Start the winding in 
slot i, and put on sufficient turns to occupy one-
half the space in it and slot 5; twist a loop in the 
wire, to be connected later to segment 2; wind 
the same number of turns in slots 2 and 6; leave 
a loop beside slot 3 for the third segment; wind 
slots 3 and 7, and then bring out a third loop; 
similarly, slots 4 and 8, and then 5 and 9; since 
slot 5 Was already half filled, these additional 
turns will completely fill it. Thus the winding 
is to proceed on top the existing wire, as if it was 
not there, the pairs of slots being respectively, 
6-to, 7-II, 8-1, 9-2, 10-3, and 11-4; the very end 
of the wire:is then to be twisted to the beginning 

and thus provide the double connection for the 
first segment, similar to those for the others. 
(2) If you are sure that the current is really 
there, and that the winding is not short-circuited, 
or the several coils not connected in wrong order, 
the iron must be magnetized. 

589. Incandescent Circuit. F. C., Helena, 
Mont., asks (1) What current flows through a cir-
cuit of five incandescent lamps in series, as on a 
streetcar? (2) What will be the electromotive force 
between the terminals of any one of the five 
lamps? (3) Why are wires of a telephone or 
power transmission line transposed? Ans. — 
ti) About ampere. (2) With no other wires 
attached, the voltage will be about Ito, but if 
you attach other wires to draw off some current, 
even though the circuit be only a high resistance 
voltmeter, the additional path lowers the re-
sistance, and more current will flow. The maxi-
mum will be that resulting when you short-cir-
cuit the lamp, perhaps î ampere, but this cur-
rent is ruinous to the remaining lamps. (3) To 
lessen or eliminate the troublesome effects of in-
duction between the different currents. 

59o. Rectifier. G. B. M., Nashville, Tenn., 
asks (r) Where he can get a mercury arc rectifier, 
and at what price? (2) What is the size and 
material of the sample of wire sent? (3) Can 
Nos. 34 and 40, and some intermediate sizes of 
wire be connected to be suitable for winding the 
secondary of an induction coil ? Ans. — 
(I) From the General Electric Company, Schenec-
tady, N. Y., or the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa., but 
we do not know the price. There is an unex-
pected lot of auxiliary apparatus in connection 
with one of these devices, and we think you 
would find a motor-generator set of greater value 
and flexibility. (2) Without making a chemical 
analysis, we should say that it was platinoid 
wire; it has certain dissimilarities from constan-
tan, manganin, and German silver. The size is 
No. 16. (3) Yes, but joints are objectionable, 
they are likely to make bunches in the winding. 
If you use acid for a soldering flux, be sure to 
wash it off thoroughly, and to smear the joint 
with shellac. The different sections may readily 
be of different sizes of wire, using the coarser 
ones for the central sections. 

591. Storage Battery Operation. C. W. A., 
Buffalo, N. Y., says (1) that he is trying to charge 
a 15-ampere-hour storage cell from a 6-volt, 
6-ampere dynamo, without use of regulating 
rheostat or measuring devices, but the charging 
seems to be very slow. Should a rheostat be 
used? (2) Can a small heating pad be ener-
gized from four storage cells, and what size and 
quantity of wire to use? (3) What are the ad-
dresses of firms making small dynamos? Ans. 
— (1) We think you are bordering on disaster 
when you try to operate storage cells without 
adequate appliances. For all you know, you 
may be running your machine as a motor, ex-
hausting the battery, instead of charging it. 
(2) Your specifications are too indefinite, but you 
may be sure that storage cells would be insuffi-
cient and expensive. (3) See our advertising 
columns. 

592. Magneto Dynamo. D. D. D., Vaca-
ville, Cal., has made the small dynamo described 
in the March, 1907, issue, and finds that while 
the machine will generate a good voltage on open 
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circuit, the greatest current is only a fraction of 
an ampere. What is the reason? Ans. — You 
did not state what size of wire was put upon the 
armature, but if it is very fine, the reason is clear. 
The resistance is too high, and it is quite likely 
that a fraction of an ampere is all the wire can 
safely carry. If you use coarser wire you can get 
more current, but the voltage will be correspond-
ingly reduced. 

593. Electric Heater. F. P. P., Westmin-
ster, Md., asks (z) How much and what size of 
nickel wire will suffice for making a flat top 
heater about 6 inches in diameter and suitable 
for use on a to-volt circuit? (2) What size of 
German silver wire will carry 1.7 amperes with-
out overheating? (3) Why will not a 6-volt 
1.7 ampere "Midget" motor run on a to-
volt circuit, in series with a 16-c .p . lamp? 
Ans. — ( t) It is quite impossible for a person to 
foretell by this data. The shape and weight of 
the containing structure need to be considered, 
and the operation is quite different when some-
thing is being heated from the case when it would 
be clear. The only way is to try various sizes 
and see what the results are. Experiment has 
been the only guide in electric heating devices. 
(2) If wound in open coils, with plenty of oppor-
tunity for circulation of air, No. 20 will suffice. 
(3) The lamp passes only about .5 ampere and 
you will need to bave about three lamps in par-
allel to give the desired working current. 

594. Calibrating Instruments. J. M. asks 
(1) How to determine the graduations of an am-
meter and voltmeter? (2) Where can he ob-
tain an "H" armature for a 3-bar telephone 
magneto? (3) It is proposed to make an in-
duction coil having a bundle of wires î inch 
diameter and 7¡ inches long, wound with two layers 
of No. 12 wire and 24 pounds of No. 36 wire. 
Are these proportions good ? Ans. —(1) See 
Chapter XIX of the electrical engineering series 
in the January, 1908, issue. (2) Some of our ad-
vertisers deal in such goods, or you might address 
one of the manufacturing companies, say the 
Dean Electric Co., Elyria, Ohio. You ought to be 
able to purchase a second-hand generator com-
plete cheaper than any one part. (3) Yes. 

595. 75-watt Dynamo. J. S., Merrick, Okla., 
asks (1) What size of field magnet, and what 
quantity of No. 23 wire for winding it, would be 
adapted for a 12-slot 3-inch armature wound with 
No. 20 wire ? Voltage is to be 40 to 50. (2) Can 
gravity cells be used for charging a few small 
storage cells ? Ans. — (I) You do not state what 
the axial length of armature core is. If it is also 
3 inches, the air gap can be 1-16 inch or less, the 
polar arc sufficient to cover about t of the arma-
ture, and the cross-section of iron of field 2 
square inches, or a little over. About 6 pounds 
of field wire will be needed. 

596. Spark Coil. Q. E. C., Chicago, Ill., 
asks (1) What size of spark is used for ignition 
in a gasoline engine? (2) What would be good 
dimensions for coil? (3) What would be dia-
gram of connections ? (4) What is the size of 
wire sent ? Ans. —(i) For ordinary stationary 
engines the flash resulting from a single break 
in the electric circuit is sufficient. For higher 
speeds, such as are common on automobiles, the 
jump spark is more reliable, and draws less heav-
ily on the batteries. (2) A bundle of iron 
wires, 7 inches long and î inch in diameter, 

wound with 6 layers of No. 14 wire. A good 
method is to make a thin wooden spool, wind the 
copper wire on it, and thrust the iron wires into 
it. (3) These columns do admit making dia-
grams, and for such an extremely simple device 
as a make-and-break contact a printed diagram 
is hardly necessary. (4) No. 31. 

597. Plumbing. F. D. J., Stoneham, Mass., asks 
(t) How to "tin" a soldering copper? (2) How 
to solder two lead pipes together? (3) How 
to " wipe" a lead joint ? Ans. —( t) A small cavity 
excavated in a brick makes a good preparation, 
and then with the copper suitably heated, file the 
surfaces of the tip until all oxide is removed; 
then melt some ordinary solder into the cavity 
in the brick; pour in a few drops of soldering acid, 
and rub vigorously. Repeat the filing and rub-
bing, with addition of solder and acid, if neces-
sary, until the entire end of copper is tinned, and 
the melted metal will hang on in drops. In use, 
do not let the copper get red hot, for that temper-
ature burns off all the tinning. (2) Enlarge the 
hole in one piece, and whittle down the end of 
other, until one will enter the other a short dis-
tance. Stand pipes in a vertical position, so that 
the larger end is at the bottom. With solder 
and resin you ought to be able to make a good 
joint. (3) To do this is quite an art, and only 
watching others and personally trying it will give 
the necessary instruction. A special grade of 
solder is needed, one that melts rather more 
easily than the ordinary quality, and plumber's 
" candle" for a flux. In melting the lead, caution 
must be used not to get it too hot, for it is impor-
tant to have the solder midway between the liquid 
and the solidifying state. Before the wiping 
begins, considerable solder is poured over the 
parts to be joined, apparently to waste, but 
really to warm the lead ends to the point at which 
adhésion takes place. 

598. Voltmeter and Ammeter Scales. H. G. D., 
Brooklyn, N.Y., ask (z) What resistance can 
be put in series with a to-volt instrument to allow 
its scale to read to 5o volts? What shunt to use 
with a 25-ampere instrument to bring it down 
to 5 amperes? (2) A fan motor is wound for 
115 volts; what sizes of wire to use for changing 
it into a is-volt 6-ampere generator? Ans. — 
( z) You need to know the present resistance, and 
then add enough more resistance wire to make 
the total just five times as much. If your am-
meter is an electromagnetic instrument, wound 
with coarse wire, the shunt will be inappropriate, 
and you will have to rewind with smaller wire to 
get five times as many turns in the space as at 
present. The divisions should then be checked 
in comparison with some known standard. (2) 
Ascertain what the present sizes of wire are, then 
rewind armature with wire nine sizes larger, and 
for shunt field 12 sizes larger than that now on 
armature. Possibly the present field winding.which 
is of the series sort as far as the fan motor is 
concerned, may be right to be taken as a shunt 
for your new purposes. At any rate, try it. 

599. Telephone Repeating Coil. H. N. J, 
Havelock, Neb., sends a diagram consisting of 
a metallic telephone circuit connected to a 
grounded uñe through the medium of a repeating 
coil, and asks (I) if diagram is correct, (2) what 
size of coil to use, and where can it be bought? 
Ans.—( z)No, for one end of coil should be attached 
to ground, other to line. The telephone, too, 
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has one terminal grounded, as specified, thereby 
completing the circuit. (2) A common size has 
a bundle of No. 24 iron wires about f inch in 
diameter, enclosing two coils of No. 32 wire, 
each of about zoo ohms resistance. The word 
"enclosed" is used advisedly, for the iron wires 
are made long enough to be bent back over the 
winding, thereby improving the magnetic circuit. 
The Dean Electric Co., Elyria, Ohio, make them. 

600. Ohm's Law. S. C. W., Chicago, Ill., 
asks how this law fits the case of a welding cir-
cuit, in which the generator may supply energy 
at 300 volts, while the welder may pass 25,000 
amperes? Ans.—In order that this voltage may 
send so large a current, the resistance outside 
the dynamo would have to be as low as .022 ohm; 
for then, since C=E R, R=E 4- C. But this 
amount of current could not readily be trans-
mitted from the generator to the welder, so use 
is made of alternating currents, and the welder 
itself is really the secondary, consisting of only one 
turn. This is a copper casting, of large section, 
and with the bars to be welded jammed tightly 
together, the entire resistance of this second-
ary circuit is very low, for the difference 
of potential across the clamps is not over half 
a volt, and vet the enormous current flows. 
The actual resistance must be .5 -:- 25,000, or 
.00002 ohm. 

6o2. Small Engine and Boiler. J. C., 
Louisville, Ky., has an engine with cylinder 

7-16 inches diameter and stroke 2 2-26 inches 
long, made from a piece of brass pipe with steam 
chest of Babbitt metal. He asks (2) What power 
will the engine develop, and will it be of any 
actual use for running a dynamo? (2) Can 
a suitable boiler be made from a galvanized iron 
water tank, such as is used in kitchens? 
(3)Would pole pieces for a dynamo 3 3-26 inches 
diameter and 2i inches long, axially, be right for 
a dynamo to be driven by the engine? Ans. — 
(i) We do not think the engine good for else 
than instruction in valve motion; the soft metal 
could not be sufficiently well lubricated to with-
stand much wear. Anything more than a small 
pressure might spring the walls of the chest. 
You might rate the engine at h. p., but even 
if well made, you would lack sufficient means 
for closely regulating the speed to allow for 
practical operation of a dynamo. (2) Such 
would be unsafe, and its operation in violation 
of municipal ordinances. While you personally 
might be able to manage it safely, some day, 
in your absence, a bad accident might happen. 
Experimental boilers made of mercury flasks, 
joined together at top and bottom with piping, 
make strong and servicable structures. 
(3) This is altogether too meager data. Castings 
for excellent designs of dynamos can be pur— 
chased for less than for what you can make pat-
terns, and you ought to make only good machines. 

602. Dynamo Construction. G.McK., Belle 
Valley, Ohio, sends a sketch of a small dynamo 
with iron-clad type of field magnet. Armature 
is 2 inches diameter and 2 inches long, field cores 
i¡ inches in diameter and length. Outer frame 
is 2 inches wide and f inch thick, with in-
ternal spaces of 3 inches and 5¡ inches. He 
asks if these proportions are good, and what 
should be winding for ten volts? Ans. --With 
the exception that the 3-inch dimension should 
be increased to about 3¡ inches, it is in good 

shape. Use a 22-slot .armature, with No. 20 
wire, and all you can get on of No. 22 on the field. 

603. Rheostat H. C. McE., Ada, Ohio, 
asks (2) What would be a good motor voltage 
for the experimental machine described in the 
March, 2907, issue? (2) How can a 20-point 
rheostat be constructed having 25 feet of No. 29 
German silver wire per step ? Ans. —(2) The 
20-volt, 4-ampere winding would be as good as any 
for operation from batteries. Of course you 
must use large batteries to get that current. 
(2) Your data seems to answer the question. 
If it is the arrangement about which you are in 
doubt, we would suggest that you use strips of 
slate, such as might be cut from roofing material, 
or from school slates; make saw cuts close to-
gether in two opposite edges, and wind the bare 
wire in flat coils. These slabs can then be slipped 
into grooves in the iron box, and the terminals 
led through holes in the slate front to the ten 
contacts. Let No j coil connect to contacts 
and 2, No. 2 Coil to 2 and 3, No. 3 to 3 and 41 

etc., the final end of No. 2o leading to a binding 
post, while the hinge of the arm connects to 
the other post. Round buttons + inch in 
diameter make sufficient size of contacts. 

604. Range of Wireless Telegraph. R. M., 
Hooperston, Ill., asks (2) How far will a 2 roo-ohm 
relay catch a message sent from a 4-inch spark 
coil from a 4o-foot aerial ? (2) What is the nearest 
wireless station to Danville, Ill.? (3) Can a 
2-inch spark coil be made from cotton-covered 
wire if well paraffined paper is placed between 
the layers? Ans. — (I) This is outside our in-
formation, for the factors concerned in such a 
prediction are numerous. The real range is 
not so much the length of spark and height of 
aerial, as how much energy you can dissipate 
at the spark gap. Perhaps some of our readers 
can speak from personal experience. (2) \Ve 
shall be glad if any resident in that vicinity will 
let us know. (3) Yes, and even bare wire is 
very successfully used for this purpose, notably 
by the Varley Duplex Magnet Co. 

605. Lightning and Aerials. E. W. C., Brooklyn, 
N. Y., asks if the pole supporting an aerial 
is in danger of being struck by lightning, and also 
what is the best way to string the wire ? Ans. — 
Yes, all projecting metallic bodies afford extra 
opportunity for the pranks of lightning. How-
ever, for Cities the presence of numerous wires 
on poles, and the use of iron columns in tall 
buildings so dissipates atmospheric charges as 
to make the actual risk very small. Lone objects 
far out in the country make a much more obvious 
mark. A double wire of copper, attached to a 
cross arm on the top of the pole, makes a simple 
and effective arrangement. 

606. Foundry Supplies. G. C. W., Boston, 
Mass., asks (2) Where can such be obtained? 
(2) Can an electric motor be made by casting lead 
or Babbitt metal around an iron core? Ans.— 
(2) For small parts, such as you seem to desire, 
Chandler and Farquhar. 34 Federal Street, in 
your city. (2) No. 

6427. Telephones. A. C. H., Seymour, Mo., 
asks (2) What causes the whistling sound when 
a telephone receiver is placed close to the trans-
mitter? (2) What resistance induction coil is 
best adapted for rural telephone lines, and why? 
(3) Where can static electric apparatus be ob-
tained? (4) What is the formula for making 

• 
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artificial ivory from potatoes, as was mentioned in 
the Technical World ? Ans. — ( r) Sometimes this 
whistling almost amounts to a screech, and its oc-
currence must be ascribed to the fact that a tele-
phone is an extremely sensitive device, receiving 
not alone whispers of the voice, but sounds 
proceeding from any other source. When the 
space is wholly or partly enclosed in the manner 
you state, there exists a chamber of air that can 
reverberate with a frequency consonant with 
some audible sounds, and by a cumulative pro-
cess reach the stage you mention. In some cases 
you might find considerable variation in the 
sound, dependent upon the size of the air space 
enclosed. (2) High resistance, for these run 
down the batteries less rapidly; while three or 
four dry cells may be needed to operate them 
as compared with the two only as required for 
the ordinary transmitters, the first cost of the 
batteries is small as compared with that of re-
newing them over widely scattered areas. 
(3) The Central Scientific Co., 14 Michigan Ave., 
Chicago, Ill. (4) This is of course secret, but 
we assume that the substance is essentially 
celluloid, such as is used for piano keys. 

6o8. Coherer, Electrolytic Detector. A. K. A., 
Orange, N. J., asks (1) What is the con-
struction of the self-restoring coherer ? 
(2) What proportion of acid to use in an electrolytic 
detector? (3) What length of spark will a 
coil give if made like that described in the July, 
1907, paper, if wound with No. 32 instead of 
No. 36 wire? (4) Will glass serve as well as 
hard rubber for the tube that covers the primary? 
Ans. —(x) The tube contains three plugs, the 
central one being of iron while the others are 
of carbon. Globules of mercury are placed in 
the two intervening spaces. (2) No exact 
strength of solution is required, it merely being 
necessary to polarize the solution by action 
of the local battery. Experiment alone will 
bring out the most sensitive conditions. 
(3) This will depend largely upon the battery. 
It ought to operate Finch sparks of considerable 
power. (4) As far as insulating qualities are 
concerned, yes, but danger of breakage is not to 
be ignored. 

609. Radium. R. B., Spokane, Wash., asks 
(r) Does radium evaporate? (2) In making 
photographs will it take the place of a Nernst 
lamp? (3) What does B. ez S. and B. W. G. 
mean? (4) A certain telephone magneto does 
not generate. What is the reason ? Ans. —(x) It 
undergoes gradual change, forming various sub-
stances called rays and emanations. All these 
changes will not be effected in case of a given 
sample until the lapse of perhaps two thousand 
years, so if you have some of the element on 
hand, you need not worry about its disappearing 
before you are through with it. (2) Its photo-
graphic qualities are limited to scientific curios-
ity rather than adapted to practical work. 
(3) Brown & Sharpe (American) gauge, and Bir-
mingham Wire Gauge (British). (4) The wire 
must be broken or short-circuited. 

61o. Transformer. S. H. B., Huntington, 
Ind., asks (r) What should be the size of the 
ground plate for a 300-foot transmission of wireless 
messages? (2) Where can battery carbons be 
obtained? (3) Where can a ro-inch or I 2-
inch metal turning lathe be obtained? Ans. — 
(r) For such a short distance, almost any 

connection will do. Attaching to the lightning 
rods or to a pipe in a well would be good. 
(2) The National Carbon Co., Cleveland, Ohio. 
(3) Consult our advertising and exchange 
colu mns. 

611. Transformers. J. M., Denver, Col., 
asks (r) If the voltage in an electric circuit can 
be changed by anything except a transformer? 
(2) What book can be procured that treats on 
transformer designs? (3) How many ohms must 
be inserted in a direct current circuit of zro 
volts and 46 amperes that will reduce the cur-
rent to 3 amperes? Ans. — (1) See the article 
on "Current Reorganizers" in the December, 
1907, magazine. (2) Perhaps the best books 
for your purposes would be some of the 
publications by the correspondence schools. 
See our advertising columns. (3) Applying 
Ohm's law, if there is a current of 46 amperes 
established by a pressure of zro volts, the resist-
ance must be 2.4 ohms; for a current of 3 amperes, 
the resistance must be 36.7 ohms, therefore you 
must have 34.3 ohms more. We should hardly 
think you were mature enough to consider the 
design of transformers if such a simple problem 
as this stalls you. 
6 / 2. 'Magneto. C. H. B., Colora, Md., asks 

if a magneto generator that will ring a bell through 
roo,000 ohms resistance would be suitable for 
exploding dynamite? Ans. —No, the fine wire 
with which such a machine is wound is so fine 
as to allow only a shadow of a current to flow, and 
would be quite insufficient to heat the detonator. 
You should use a relatively low resistance ma-
chine. A Siemen's shuttle- armature, made of 
cast iron, 2 inches in diameter and 4 inches long, 
wound with No. 18 wire, and a series field mag-
net wound with No. ¡ 4 wire ought to do the work. 

613. Fan Motor for a Generator. A. S. O., 
Louisville, Ky., asks if the armature of a xio-
volt fan motor can be used for a gas engine ig-
niter? Ans. —The armature as now wound 
has altogether too fine wire, and you will have 
to rewind it. Examine the size employed on the 
present series field, and use three sizes larger 
than that for the new armature winding. Con-
nect the present field as a shunt, and you may 
be able to avoid the necessity of making per-
manent magnets. You can use batteries for 
starting, and when full speed has been reached, 
and the field magnet has become excited, switch 
the sparker to the dynamo. 

614. "Kid" Dynamo. E. M. H., Independ-
ence, Mo., sends a sketch of a small dynamo with 
Edison form of field magnet, cores being 9-16 inch 
diameter and r inches long; pole pieces are bored 
r¡ inches in diameter and r¡ inches in length. 
Armature has six round slots, each 5-16 inch in 
diameter. He asks what should be the winding 
for 6 volts, and what will the output be in am-
peres? Ans. —The pole pieces are rather over-
grown to 5t the rest of the dimensions, for they 
could well have been bored out to 2 inches in 
diameter. The output will be too small to 
calculate with any exactness. If you put No. 
27 wire on armature, and No. 24 on series field, 
and drive machine at a lively speed, you might 
get the desired voltage and about an ampere. 
Better make a larger machine. 

615. Induction Coil. C. U., New Albany, 
Ind., asks (r) If it would be proper to 
finish out with No.34 wire in making an induc-
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tion coil, if there was an insufficient quantity of 
the desired No. 36? Of what does the electro-
lyte consist in an electrolytic detector of wireless 
messages? (3) What is the resistance of a tog-
volt t6-c.p. incandescent lamp, and can one be 
used in circuit with a low-range voltmeter to in-
crease the scope? Ans.—(i) Yes, put the 
coarse wire in the inner sections, for the less 
turns will reduce the disruptive force, leaving 
the end sections with their larger number of turns 
and accumulated insulation to withstand the 
greater electromotive force. (2) Dilute nitric 
acid. (3) About 400 ohms when cold, and 
nearly 250 when hot. For this very reason that 
carbon largely reduces its resistance with in-
crease of current, it is quite inappropriate for 
such purposes as you propose. You must use 
alloys that have a "zero" temperature coefficient. 
See the article on " Measuring Instruments" in 
the January, 1908, magazine. 

616. Subterranean Battery. H. D. B., Oak-
lawn, R. I., says that he has read of an electric 
battery, used in England, made by burying a 
zinc and copper plate, separated with coke, 
in a hole 9 feet deep. Such a device is supposed 
to operate an electric clock for several years. 
He asks if a battery made in this manner would 
be suitable for operating small electric lamps or 
motors? Ans. —The only use of burying the 
elements is to get them into something perma-
nently moist. It would seem easier to put them in 
a jar of water, and pour on a layer of paraffin 
oil than to dig a hole 9 feet deep. One dry cell 
ought to run a clock, but it would be quite in-
sufficient for more serious work. 

617. Spot Lights. E. P., Somerset, Pa., asks 
(1) Where a resistance coil can be obtained to 
burn carbons on a 52-volt alternating current, 
and what size carbons are to be used ? (2) What 
kind of a lens is used in a theatrical spot light, 
and where can one be obtained about i inch in 
diameter? Ans.— (1) German silver and various 
other metals are used to make resistances, the 
makers usually keeping their methods to them-
selves. Resistances can be obtained from any 
dealer in moving picture supplies. Carbons 
from any electrical house. If your local current 
is 52 volts, you can get the carbons from the 
electric company. (2) Spot lights have 5-inch 
or 6-inch condensers. One i inch in diameter 
would be of no value. 

618. Induction Coil Construction. M. H. T., 
Dowagiac, Mich., wishes to build a spark coil 
on plan published last month, for wireless teleg-
raphy. He is going to use No. 33 s.c.c. wire for 
secondary. (1) Would there be any changes 
needed in rest of coil? (2) Using No. 33, is it 
not true that the spark would not be as long, but 
would be fatter and good for a longer distance 
in wireless telegraphy? (3) Could an electro-
lytic interrupter be used? Ans. — (t) No. 33 
wire has approximately half the diameter and 
half the resistance of No. 36. A secondary built 
of the same weight of No. 33 instead of No. 36 
would give only about half the spark discharge. 
(2) The spark would be better for wireless work 
because of its thickness and life. (3) An elec-
trolytic interrupter may be used with such a 
coil in connection with a source of house cur-
rent, 104 or z to volts, alternating or direct. 

619. Silicon Detector. S. K. B., Arlington, 
Mass., asks (a) Where can I buy some silicon 

crystals for a wireless receiver? (2) Where can 
I 'find the best way to make a silicon detector? 
(3) Is it best to have the wires of an antenna 
separated and insulated at the top? Ans. — (a) 
The Carborundum Co., Niagara Falls, N. Y., 
manufacture carborundum and silicon crystals. 
(2) A description of a silicon detector is in prep-
aration and will shortly be published. (3) It is 
not necessary. Spread the receiving wires out 
in a fan or cage shape to cover as much area as 
possible. 

620. Series and Bridging Ringers. E. T., 
Troupsburg, N. Y., asks (1) How to finish mis-
sion furniture? (2) What is the difference be-
tween a series ringer and a bridging ringer for 
a telephone, and could both be used on one line? 
Ans.— (a) An article on the subject is published in 
this issue. (2) A series ringer is connected in 
series with the line. Users of the telephone talk 
through the bell coils as well as ring through 
them. The resistance is usually 8o ohms. 
Bridging ringers are bridged across the line, like 
the rungs of a ladder. The resistance is usu-
ally z000 ohms, though they are made 500, 
2000, and higher. The resistance offered by the 
bell coils to the transmitted current sends it 
practically all through the line, and the ringers 
are not in the talking circuit. It is not advisable 
to combine series and bridging instruments on 
one line, except for experimental purposes. The 
transmission would be imperfect and ringing 
unreliable. 

621. Wireless Telegraphy. R. F., Natick, 
Mass., asks (1) How may I protect my wireless 
telegraph station from electrical storms? (2) 
What is the use of a choking coil? (3) Would a 
magneto when changed into a direct current 
dynamo give sufficient current to operate a 
I-inch induction coil for wireless telegraphy 
for a distance of about 5 to 8 miles? Ans. — 
(1) The easiest way to protect wireless apparatus 
from an electrical storm is to arrange a simple 
but substantial throw-switch by which your 
aerial wires may be connected with the earth, 
OUTSIDE of the premises, as soon as a storm 
approaches. Any arrester or device for auto-
matically directing atmospheric discharges from 
the aerial into the earth without affecting the 
apparatus would be rendered constantly inop-
erative by the high potential discharges upon 
which the successful operation of all wireless 
sending stations is dependent. In the way sug-
gested, the aerial wires would be grounded, 
except when the outfit was in use, and it is not 
advisable to operate in a violent storm, except in 
case of emergency. (2) Choking coils were used 
in series with the relay and coherer and battery 
of the earlier coherer systems, for the purpose 
of diverting any atmospheric impulses which 
might pass through the sensitive relay, were they 
not used. It was desired that the full vigor of 
the Hertzian waves should operate on the filings 
of the coherer, and not enter such by-paths as 
a bridged relay and battery circuit offered. (3) 
The ordinary telephone magneto when rewound 
with coarser wire on the armature will give from 
6 to to volts, but the current output is very 
small, and not sufficient to operate a standard 
a-inch coil suitable for wireless telegraphy. By 
winding the armature full of No. 24 or 26, suffi-
cient current could be generated to operate a 
gas-ignition coil of about i-inch discharge. 

••• à 
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BOOK REVIEWS 

STORAGE BATTERIES, — THEIR THEORY, CON-
STRUCTION, AND USE. By A. E. Watson, E.E., 
Ph.D. Lynn, Mass., Bubier Publishing Co., 
1928. Price, $1.5o. 
To those who are interested in storage batteries, 

and desire a more complete account of them than 
is given in the two articles on the subject appear-
ing in this and the previous number of ELECTRICIAN 
AND MECHANIC, we would commend the new book 
on the subject, by A. E. Watson, one of the editors 
of this magazine. The book is a thorough and 
up-to-date discussion of all modern types of the 
lead storage battery, and gives all the information 
necessary for a thorough understanding of its 
principles, construction, and uses. As the lead 
battery is at present the only one which is com-
mercially practicable, but little attention has been 
given to other types. The book is a valuable addi-
tion to the literature of the subject. 
TELEPHONE CONSTRUCTION, INSTALLATION, WIRING, 

OPERATION, AND MAINTENANCE. By W. H. 
Radcliffe, E.E., and H. C. Cushing, Jr., E.E. 
Contains one hundred and twenty-five illustra-
tions, showing apparatus, circuits, and systems. 
New York, The Norman W. Henley Publishing 
Co., 1908. Price, EL. 
This book in no way conflicts with the purposes 

of other publications on telephony, either of ency-
clopedic character or of less pretentious scope. It 
is intended for the amateur, the wireman, or the 
engineer who desires to establish a means of tele-
phonic communication between the rooms of his 
home, office, or shop; between his house and shop; 
between his home and the homes of his friends; or 
between his shop and some distant building. It 
is also for the contractor who desires to do this 
work for others, or who wishes to build small ex-
changes in factories, mills, or small towns. 
The reader is assumed to know absolutely noth-

ing of telephony, and no intricate mathematics 'are 
used, nor is mention made of any apparatus, cir-
cuits, or systems which are not thoroughly illus-
trated and described with respect to their construc-
tion, installation, wiring, operation, and mainte-
nance. 
The equipments and the methods of wiring 

presented have been selected with great care from 
those which have been in use for a sufficient length 
of time by the Bell and independent companies, to 
have proved their practical value and become 
thoroughly standardized. No partiality is shown 
the equipments and methods of either organization, 
except in so far as they are superior electrically, 
magnetically, or mechanically, or in illustrating the 
points to be impressed upon the reader. 
TINPLATE WORK. With numerous engravings and 

diagrams. Edited by Paul N. Hasluck. Phila-
delphia, David McKay, 1908. Price, 5o cents. 
This handbook is the latest issue in the well-

known Handicraft Series. It is a very practical 
treatise on the manufacture of all kinds of articles 
from tin plate, and gives not only general instruction 
as to the use of various tools required, but a very 
large number of patterns for almost every possible 
article which can be made of this material, from 
the simplest to the most complex. 
How TO USE SLIDE RULES. By D. Petri-Palmedo. 

Kolesch and Co., New York, 1908. Price, 5o cents. 
Everybody who has any great amount of calcu-

ation to do and who does not use a slide rule is 

giving himself a large amount of labor which is 
absolutely unnecessary. For multiplication, division, 
involution, and evolution, and all trigonometrical 
calculations, the slide rule enables one to get instan-
taneous results instead of laborious calculations. 
For all practical engineering purposes, it is fully 
accurate enough. The very name of slide rule, 
however, often deters students, as an impression 
exists that it is used with great difficulty. This is 
not the case, and this little booklet gives' the neces-
sary instructions for its use in the most simple 
manner. 
THE MECHANICAL WORLD ELECTRICAL POCKET 
BooK FOR 1908. Containing a collection of elec-
trical engineering notes, rules, tables, and data. 
Manchester, Emmott and Company, Ltd. Price, 
25 cents. 

THE MECHANICAL WORLD POCKET DIARY AND 
YEAR BOOK FOR 1908. Containing a collection 
of useful engineering notes, rules, tables, and 
data. Manchester, Emmott and Company, Ltd. 
Price, 25 cents. 
These two pocket books, although they are pub-

lished at such an amazingly low price, contain an 
enormous amount of the most valuable information 
in the way of formulas and tables for the use of 
electrical and mechanical readers. They are es-
pecially designed for the use of steam engineers and 
power station attendants, and are thoroughly prac-
tical. Some of the data are of course based on 
English requirements, but most of the information 
is just as valuable in this country as in England. 
PRACTICAL HINTS ON JOINT WIPING FOR BEGINNERS 

IN PLUMBING. With an appendix giving a selec-
tion of practical letters and articles compiled 
from The Metal Worker, Plumber, and Steam 
Fitter. Enlarged edition. New York, David 
Williams Co. Price, 25 cents. 
Joint wiping is one of the essentials of the plumb-

er's trade, and while it is an art which must be 
learned by experience, as far as it is possible to 
give instruction by a book, it is to be found in this 
manual. The written description is helped out by 
a large number of valuable photographs, and the 
book gives all the information on the subject which 
can be obtained from a printed record. 
HOUSE CHIMNEYS. A series of articles and letters 
on chimney troubles' and their remedies. Re-
printed from The Metal Worker, Plumber, and 
Steam Fitter. Third Edition. New York, David 
Williams Co., 1908. Price, 25 cents. 
This little book contains a large number of prac-

tical drawings and instructions on the construction 
of good chimneys and the bettering of imperfect 
ones. It is thoroughly practical and contains many 
useful hints. 
DOMESTIC ELECTRICAL WORK. Illustrated with 

twenty-two diagrams. By William A. Witt-
becker. New York, David Williams Co., 1906. 
Price, 25 cents. 
This book is designed to give sufficient instruc-

tions to enable any one who knows nothing of elec-
tricity to do any kind of wiring anywhere around 
the house, excepting the wiring for incandescent 
lights. It treats of various simple and complex 
wirings for bells, fire and burglar alarms, and elec-
tric gas lighting. 
AMATEUR MECHANICS. A book for old and young 
who like to make things. Written so you can 
understand it. Reprinted from Popular Mechan-
ics. Chicago, Popular Mechanics. Price, 25 cents. 
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This interesting booklet consists of pages reprinted 
from Popular Mechanics, and contains a very large 
number of practical directions for making all sorts 
of useful articles from telescopes to telephones. 
MEN WHO SELL THINGS. Observations and expe-

riences of over twenty years as traveling salesman, 
European buyer, sales manager, employer. By 
Walter D. Moody. Chicago, A. C. McClurg and 
Co., z907. Price, Sr. 
This is a book for those who are, or want to be, 

salesmen. It is written by a man who has spent 
his life in this profession, and contains a very large 
amount of very practical advice, given in short, 
pithy sentences and chapters. 

TRADE LITERATURE 

YANKEE TOOL Boox, 1908. Describing, with 
illustrations, some up-to-date labor-saving tools, 
more especially: Ratchet Screw Drivers, Spiral 
Screw Drivers, Automatic or Hand Drills, etc., 
made by North Bros. Mfg. Co., Philadelphia, Pa. 
This is one of the handsomest catalogues of small 
tools which has come to our desk for some time, 
and by far the most attractive catalogue ever gotten 
out by its makers. It fully describes their line, and 
is illustrated with numerous photographs. After 
reading it, any man who loves tools will certainly 
feel obliged to buy some Yankee tools at once. It 
is free for the asking. 
STOCK SIZES HYATT STANDARD BUSHINGS. 

This is Bulletin No. 31 of the Hyatt Roller 
Bearing Co., Newark, N. J. This firm now an-
nounces that it has standardized its line of roller 
bearings in such a way that it can furnish bearings 
of any size and nature in small quantities at ex-
tremely low prices. These bearings are now obtain-
able for all conditions of speed and load, and are 
well worth investigation by every user of machinery. 
SHORT STORIES ABOUT STEEL. — 1. Early His-

tory of Iron Making in England; Kinds of Steel 
used in Modern Drop Forgings. 2. Dud Dudley 
and the Invention of Smelting with Coal; Common 
Elements found in Steel. These two interesting 
pamphlets are published for free distribution by 
the Park Drop Forge Co., Cleveland, Ohio. 
THE YACHT MODEL EMPORIUM ALBUM OF DE-

SIGNS. Catalogue of designs and working specifi-
cations for boats of every kind, size, and descrip-
tion, all for sale at very low prices by Yacht Model 
Emporium, Liverpool Road, Syracuse, N. Y. 
NOMENCLATURE OF MURRAY CORLISS ENGINES. 

— This valuable book, published for free distribu-
tion by the Murray Iron Works Co., Burlington, 
Iowa, contains a large number of outline drawings 
of steam engines, with every part named. 
CATALOGUE OF ELECTRICAL NOVELTIES, EXPERI-

MENTAL APPARATUS, DYNAMOS, MOTORS, AND GAS 
ENGINES. The Carlisle and Finch Co., Cincin-
nati, Ohio. 
AUTOMOBILING AS A PROFESSION. Catalogue of 

the New York School of Automobile Engineers, 146 
W. 56th Street, New York City. 
CRESCENT COMBINATION AND LINEMAN'S PLIERS. 

— Catalogue of a very complete line. Crescent 
Tool Co., Jamestown, N. Y. 
IN looking over the literature which the various 

manufacturers and dealers supplying photographic 
goods have prepared for free distribution, we have 
been strongly impressed by the enormous amount 
of valuable information which is to be had for the 

asking. There is hardly a question which per-
plexes the amateur which does not find an answer 
in one or another of these books and catalogues. 
\Ve have prepared a partial list of the literature 
now ready for this season's distribution, which we 
print below. Every firm mentioned will be very 
glad to furnish any of its literature on request, if 
you cannot obtain it from your dealer. In writing 
for these booklets, kindly say that you saw them 
mentioned in ELECTRICIAN AND MECHANIC. 
EASTMAN KODAK CO., Rochester, N. Y. 
Kodaks and Kodak Supplies. 
The Kodak Baby Book. 
The Kodak Box. 
The Kodak Tank Developer. 
J908 Kodak Advertising Contest. $1600 in Cash 

Prizes. 
Portfolio of the 1907 Kodak Advertising Com-

petition. 
Bromide Enlarging with a Kodak. 
The Triumph of Film Photography. 
Amateur Portraiture by Flash-light. 
The Velox Book. 
The Art of Negative Making. 
900 without Frilling. 
Seed from which Good Pictures Grow. 

CENTURY CAMERA CO., Rochester, N. Y. 
Century Camera Catalogue. 
Photographic Apparatus for the Professional. 
Cirkut Apparatus. 

POLMER AND SCHWING Co., Rochester, N. Y. 
Graflex and Graphic Cameras. 
Catalogue of Photographic Apparatus and Spe-

cialties. 
BLAIR CAMERA DIVISION, Rochester, N. Y. 
Hawkeye Cameras. 

ROCHESTER OPTICAL DIVISION, Rochester, N. Y. 
Premo Cameras. 

AMERICAN ARISTOTYPE CO., Jamestown, N. Y. 
Aristo Manual. 

A-Nisco COMPANY, Binghamton, N. Y. 
Ansco Catalogue. 
Professional Catalogue. 
Cyko Manual. 
Color Values with Ansco Films. 

LUMItRE NORTH AMERICAN CO., LTD., West 27th 
Street, New York. 
Autochrome Instructions. 
Price Lists of Plates and Chemicals. 

SENECA CAMERA MFG. CO., Rochester, N. Y. 
Seneca General Catalogue. 
Seneca View Camera Catalogue. 
Seneca Clippings from the Mail. 

HAMMER DRY PLATE CO., St. Louis, Mo. 
Hammer's Little Book, a Short Talk on Negative 

Making. 
G. CRAMER DRY PLATE CO., St. Louis, Mo. 
Cramer Manual. 

GUNDLACH-MANHATTAN OPTICAL CO., Rochester, 
N. Y. 
Korona Catalogue of Cameras, Lenses, Pris-

matic Binoculars, and Microscopes. 
THE VOIGTLAENDER AND SON OPTICAL CO., 22$ 
Fifth Avenue, New York. 
Lens Catalogue. 
Camera Catalogue 
What Taylor taught Me (Collinear Lenses). 
Talking with Taylor (Dynar Lenses). 

C. P. GOERZ AMERICAN OPTICAL CO., 52 Union 
Sq. E., New York. 
The Goerz Catalogue (postage nine cents). 
Goerz Lenses. 
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Up-to-date Boats 
FOR UP-TO-DATE PEOPLE 

Now building Light-ship No. 89 for 

U. S. Government. 

We are putting on the market the product of the 
largest and most modern plant t,f our lt Ind In the 
world, and putting it within the reach uf every lover 
of boating. 
Every size and style of boat from a faner to a 

250-ft. Ocean Going Steasn-yacht Our Power Boat. 
c blue every desirable quality P bond in all others 
without any of the disagreeable features found in 
any of the others. 
Twenty-flee years of actual experience in the 

building id Boats and Motors combined with the 
advantages of an up-be-date plant equipped with all 
modern machinery, enables tia to !OMNI the Per-
feet Racine hulls fitted with the Noiseless and Odor-
less Racine Engines, making the most ideal Launch 
afloat. 
We are proud of our Boats and Motors and want 

an opportunity to demonstrate their worth. 
We are offering the •bove outfits for the same 

price you would have to pay for an ordinary 
Latina. 
Ask un for full particulars. 
Catalog No. 1 describes Motor Boats, Auto Boats, 

Cabin Launches, Cruisers, Sh D allow raft runnel 
Boats for river use, etc. Send 4 cents for pistage. 
Catalog No. 2 describes Row Boats, Blunting 

Boats, Canoes, Dingheys, Barges, Combination 
Row and Sail Boats, etc. Seed 1 cents for postage. 

RACINE BOAT MFG. CO. 
Box 651 MUSKEGON. MICH. 
Complete stock for inspection, trial, and immediate 

delivery at our branch stores. 
1626 BROADWAY, NEW YottE. 

182 MILK STREET, B081, At, 
38 DELAWARE AVE., CAMDEN, N. J. 

182 .1i EFERSON AVE., DETROIT. 
1610 MICIIIOAN AVE., ClIblAGO. 

321 Fitter AvE. S., SEATTLE. 

vcNcencln 
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BUILD FURNITURE 

$1.00 Will bring you Monthly for 

One Year, Complete plans 

for Construction of Mission Furniture. 
SINGLE COPIES, 10c. EACH 

1.1. IL II N'I' - I ILTON. NI Asst. 

Teachers and Professors of Engineering 
and Ma mal Training wanted for Colleges and Tech-

nical Scilools. 'Salaries, $900 to $4000. No nil-
Vallee fee required. Address 

THE ALBERT TEACHERS' AGENCY 
378 Wabash Ave. Established 23 year , Chicago, Ill. 

THE WHITE EAGLE 
ELECTRIC MOTOR 
Post-paid, The. 

We make working models of In-
ventions. Send for Illustrated 

catalogue of Model Supplies. 

THE PIERCE MODEL WORKS 
134 Pierce Ave. C`iicego, Ill 

BEWARE OF IMITATIONS 
For the prodeu•tion of tbur 4.11>torlive. u lid, i..• !i¡It Pliers 

are being imitated, to look like Klein host es , does mit 
make them Klein's. 

CAUTION— Look for 
this stamp, 31. KLEIN 
k SONS, on the inside 
if handles— none • re 
genuine without this 
stamp. Use only genuine Klein's. They are tlw product of years 
of experience and have stood the test of time. 

NI A 'Jr it TA "KLEIN «IV SONS 
97 W. VAN BUREN STREET CHICAGO, ILL. 

rend k um, tar 
6Upà‘e 

NOW IS THE TIME TELEGRAPHY TO STUDY 

The new law will require many new operators. 
GET BUSY — Manual of Telegraphy, 25 cents. 

We have the only standard adjustment instrument 
for beginners on the market. Send stamp for our 
atalogue. 

The Bridmar Co., Dept. A., Chicago, III. 

For Sale at a Great Sacrifice ,NUrr„er„ 
A two-....ated Surrey t ype steam Automobile having a 

nearly ne, IM-inch Boller a 10 horse-power Mason En-
gine, run less than 200 miles. Stanley firing system com-
plete. nearly new Boston Gear Works Wheel Steer. Titis 
machine will be sold complete at a very low price, or the 
Boiler, Engine. Burner. and Wheel Steer will be sold to-
gether. makInsr a splendid outfit for any amateur who 
wishes to build his own car. For further particulars, 
prices. etc., address 
Prof. Putnam, New Hampshire College, Durham, N.H. 

FOR SALE tie‘eral 16-inch Locomobile Copper 
rube Boilers, Al condition. price, 

$45.00 eai h ; 16-inch Locomobile Steel Tube Burners, 
$7.00 each; several 4% h. p. Locomobile Steam Engines, 
$20.00 each; several 4% h. p. Mason Steam Engines, 
$20.00; Rachet Feed Lubricators, $6.00 each •. Safety 
Valves, $1.00 each; Klenger Water Gauges. $6.00; several 
34x4 Goodrich Shoes or Castings. $18.00 each; 32x3 ,4. 
Shoes. $15.00 each; 32x4 Single Tube Tires. 88.00 each. 

R. ROTH, 1423 North Avenue, Bridgeport, Conn. 

Electric Power Motor 
Sample prepaid Agents VI:Anted 

35 Cent.: 
Empire Elee.Works, 730 Bridgeport, Ct. 

AUTOMOBILES $100 UP 
FREE, our large Illustrated Bar-

gain Sheet of slightly used Auto-
mobiles, showing accurate photo-
graphs of nearly sixty different 
makes of Automobiles offered as 
low as $100.00. Send name and 
address only. Write plainly to 

N. GRAHAM AUTOMOBILE CO. 
Estslili,hed 17'street. Chicago, Ill 

Are You Building a Boat? 
You will need fastenings, tools, anchors, rope, rxtint, 

deck fittings and a hundred other things. Write for our 
illustrated catalogue of marine hardware. Sent free on re-
ceipt of Sc. for postage. 

A. S. MORSS CO., 5 Lewis St., Boston 

SPANUNBERG S 
PRACTICAL 
ARITHMETIC 
Self Taught 

Self-l'a ug lit 
A plain, ensily-understood volume for ALI. 

whO have Ilot had the opportunity of learning 
titis nubjeet ti ttttt »ughly, or Nt hob hase fOrgOnell 
what they have once lettrhed. 257 pages. 
REQUIRRS NO TEACHER. This great intle 
book sent port-paid for 60 (' N S 
(stamps accepted), leuther binding, BIM, 

GEO. A. ZELLER BOOK CO. 
No. 4496 3, Belle Place et. 1.0111s. 

The Simplest Motor on Earth 
One long bearing, no 

Commutator, no Bolts, no 

wire on Armature, will 

run 40 hours on one good 

dry Battery. '15 cents post. 

paid' PAUL M. JANIE, 
rot. Corm& Illinois, 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Ilorologival 
Institute 

PEORIA. ILLINOIS 
LARGEST and BEST WATCH 

SCHOOL IN AMERICA 
We teach Watch Work, Jewelry, 
Engraving, Clods Won, Optics. 
Tuition reasonable. Hoard anti 
rooms near school at moderate rates. 
Send for entalocue of information. 

The wonderful new Electrical magazine. "An Elec-
trical Monthly for Everybody." You cannot afford to be 
without It. Only Electrical matter. Best articles On 
Wireless Telegraphy and Wireless Telephony. The April 
issue among others contained:—Wireless Telegraphy. by 
Wm. %laver, Jr. Experiments in Static Electricity. Ilow 
to make a Dry Storage-battery from a Wet One. The 
Speaking Gloves, Recharging Oil' Cells. How to make 
an Electric Whistle. How to make a Mercury Inter-
rupter. Wireless Denartment. The Oracle. All Electrical 
Patents of the Month. Technical Notes, etc.. etc. Order 
to-day. $1.00 a year. Ill cents a sample copy. 

Modern Electrics Publication 
84 West Broadway New York City 
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No. 602 "ULM" 
Pocket-104fe Tool Kit 
-- Made in America - 

Every one has use for a 
Knife, Reamer, File, Saw, 
Chisel or Screw-driver. 
This outfit is practical, yet so 
small, being contained in a 
Leather Pocketbook, 
4l‘x314 inches, is, by carrying 
it in your pocket, always at 
bond for immediate use, 
whether Camping, Boating, 
Teaming, Driving, in the 
Shop, Factory, Office, 
Store, Warehouse, Auto-
mobile, on the Farm, Bi-
cycle, or around the Home. 
Any Tool firmly attached 

or detached to the Pocket-
Knife in a second. 

Sent Post-paid on 
receipt of price,S2.25. 

Use it five days and if not satisfactory re-

turn it, and I will refund your moneY 

U. J. ULERY CO. 
lI 7 1-2 Warren St. NEW YORK, N. Y. 

Water is in every home 
Pat..hisie 25, 1858 
Pat. Sept. In, 1857 

(ash discount to 
Ian Department. 

The A. Rosenberg 

Motor & Mfg. Co. 

Baltimore, Md. 
U.S.A. 

Manufacturers of Water 
Motors and Fans 

adjustable every way 

while running 
Aciiurtahle every way while running 

By attaching an 
adjustable Water 
Motor and Water 
Fan to your water 
pipes, you can make 
your life more com-
fortable without ex-
pense. 
Send 10c. for 

copyrighted Book-
let and write for 

 4 

Don't work in the dark. Don't let opportunities 
for advancement slip by you just because you can't 
see them. Turn the searchlight of knowledge upon 
your everyday work; learn all there is to know about 
your own trade, and get an insight into the trade, 
related to it. You can't know too much when you 
look for a different place or a better one. 
The American School of Correspondence has 

brought the light of special knowledge into the 
homes of thousands of young wage-earners and 
shown them the way to a better position with a better 
future. It has lightened the gloom -if thousands of 
discouraged older men, who thought themselves 
hopelessly handicapped by lack of special training. 
Whatever your present education and circumstances 
are, it can help you by home study, without inter-
rupting your work, to get easier work, shorter hours, 
and better pay. Learn more and you will earn more. 

ELECTRICIANS 
AND MECHANICS 
who wisl to fit themselves for better positions can 
find no better way than by takings course of instruc-
tion in our School. 
The electrical courses of the American School are 

complete, practical, and thoroughly up to date; 
they are so simple that the man with a common 
school educaticn can easily understand them, so 
authoritative that the most experienced electrical 
worker can profit by them. 
We employ no agents to annoy you. We carry on 

our work by correspondence only, and pas' your 
tuition money to expert teachers for instructing you, 
not to high-priced agents for enrolling you. 

Mark on the coupon the subject that interests you 
most, sign your name and address plainly, and niait 
at once. Turn the light of knowledge on your 
future. 

American School of Correspondence 
CHICAGO 

 COUPON. Clip and mail to-day  

Elect. and Mech. 5.438 
American School of Correspondence. 
Please send me free illustrated 200-page handbook 

of engineering information. I am interested in the 
course marked " X." 
..Electrical Engineering 
.. Alternating Current Work 
..Central Station Work 
..Electric Lighting 
..Electric Railways 
.. The Electric Telegraph 
.. Telephone Practice 
. Civil Engineering 
. Mechanical Engineering 

..Stationary Engineering 

..Municipal Engineering 

.. Architectural Engineer-
in4 

..Heating, ventilating, 
and Plumbing 

..College Preparatory 
Course 

. Mathematical Course 

.Va me .  

.-Iddreus . . ......... . . . . . . . . . ............ . . . . . 

( recs./ration 
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PRACTICAL and EFFICIENT 
THE K. 6, D. 

GENERATOR No. 9 
This machine is shunt wound ; it is 

particularly suitable for experimental 
purposes, requiring a small amount of 
current. It will light to full candle-
power, 12 6-volt, 3 candle-power lamps. 
It may also be used successfully as a 
plating dynamo. 
The armature is laminated; slot 

wound. Brushes of woven wire; the 
holders being of the radial type on 
adjustable yoke. 
The field is of the ring ty pe, cast solid 

with the frame. Coils are form wound. 
In short: This machine is constructed 
for real service and is not a toy. 

R. P. M., 2200. Volts, 6. Amperes, 6. 
Weighs 9 lbs. Length of shaft, 6 in. 
Diameter of pulley. t 1-2 in.. width 
3-4 in. Space occupied, 6x4 3-43c6 in. 
Finely finished in black enamel. . . 

Price, $8.00 

MANUFACTURED BY 

We also wind this machine as a Bat-
tery Motor for o volts, 2 amperes. 
Known as Motor No. 5. And as a 
special Plating Dynamo, 2 volts, o 
amperes. Same price. Special 
windings to order. . ...... 

KENDRICK & DAVIS Lebanon, New Hampshire 

Make your Bicycle 
 INTO A  

Motorcycle 
that will climb steep hills and travel at 
your will, from 4 to 30 miles per hour at 
less than a quarter of a cent per mile for 
fuel. Any one can attach it, as parts bolt 

to the frame. No alteration of the frame is necessary, and the first cost is the entire 
cost of converting your bicycle into an up-to-date Motorcycle by using 

The Erie Valveless Attachment 
The new ERIE Motor has no troublesome valve-. gear,. cams. or parts to cause 

trouble. It always goes and rides smoother than any other Motorcycle. Our new V 
Belt Transmission is the greatest drive ever invented. Sample sold at cost to intro-
duce the ERIE where we have no agent. For those who have no bicycle, we have 
complete Motorcycles. 

Send 4 cents in stamps for our new ATTACHMENT Catalogue E, or the Motor-
cycle Catalogue L. 

MOTORCYCLISTS, send for our latest Accessory Catalogue and name make of 
Motorcycle for our low bargain prices on supplies. 

MOTORCYCLE EQUIPMENT CO. IIAMMONDSPORT, N. Y. 
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" YanKee" TOOLS 
WORK EASY 

Mere pressure on the handle 
drives the screw or drills 
the hole. The satisfac-
tion of doing your 
work quickly with 
ease removes the 
drudgery and 
makes life 
worth living 

e 

e >bw 
fre 

GET OUR 
NEW 

TOOL BOOK 

We make IS 
styles of down-

to-date 
Labor Saving Tools 

Ask your dealer for 
them 

There's nothing just as good 

North Bros. Nif. Co.2d Lehigh Ave. Philadelphia, Pa. 

XV 

Gas Engine Manual 

Li 

AUDELS 
GAS 

ENGINE 

11,1! TICAL 
TREAT/St 

'LL.I .A;;;170,0. 

j L4 A? AM 

This volume just publi•hed 
gives the latest and most helpful 
information respecting the con-
struction, care and management 
of Gas. Gasoline and Oil 
Engines, Marine Motors 
and Automobile Engines, 
including chapters on Producer 
Gas Plants and the Alcohol 
Motor. 
The book is a practical educa-

tor from cover to cover, and is 
worth many times the price to 
any one using a gas engine of any 
type or size. Contains 512 pace-
27 chapters. 156 diagrams, 
5l et al inches. weighs 2 pound, 
handsomely bound, and in every 
way a fine volume. 
SPECIAL OFFER 
The only way tlàe practical 

merit of this MANUAL can be 
given is by an e inane.. of 
the hook itself', which we will 
submit to the readers of ELEC-
TRICIAN A NO MECHANIC, 
free for examination, to be paid 
for or returned, after looking it 
over. 
Upon receipt of the following 

agreement (which can be either 
cut out or copied), the book will 
be immediately forwarded. 

a ret..c 
a. esie orle 

e regere ik se•• 11/4;ionlee: ,.) 

s so e /̀Ise--,a Fee' te— V.eeee tee  I° 
«ewe co, tees Greitete 

% % ode% ot 1‘,L ,g0 C ou, • • • 
.rpeo• ioe tv e letorlr• •••‘,. to , • • • • • ' 

tirtnittid Seen tno 1)0" 
,n6• 00, e _ • • 

Nev.. Nad. 

Steady Work and Good Pay for Young Men 
In the U. S. Navy 

The Navy offers to the young man of good habits an excellent opportunity. He is assured of permanent 

employment so long as he renders faithful service: if he is sick, or injured, he is cared for in a Naval Hos-

pital ; and if permanently disabled, he is entitled to a pension. If he remains in the service for thirty years, he 

can RETIRE on three- fourths of the pay he is drawing, plus allowances for 
(De rations, quarters, fuel, light, etc. 

If you have a trade such as electrician, carpenter, machinist, stenographer, 

° typewriter, drug clerk, cook, baker, coppersmith, or fireman, you can enlist for 

0° that duty at $3o.00 to $65 co a month at the 

start. You will be given a course of instruc-

tion in one of the Navy Trade Schools, be-

fore assignment to a sea-going vessel. If 

you have no trade, and are under twenty - five years 

of age, you can enlist as Apprentice Seaman, at $16.00 

a month, and receive the instruction at a Training 

Station for the seaman branch. Pay of Chief Petty 

Officer is $70.00 a month and allowances, free of 

living expenses, with material increase on re-

enlistment. 

ONLY AMERICAN CITIZENS OF GOOD CHAR-

ACTER ARE ACCEPTED 

An Illustrated Booklet will he furnished free tip.. 

request. Write at once to 

• 

BUREAU OF NAVIGATION, Box 38 
NAVY DEPT., WASHINGTON, D. C. 
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THE BEST 

Moving Picture Machine 

• 
The machine is made of Russian metal, black japan; eight-wheel mechanism which 

drives the moving pictures; excelsior diaphragm lens, triple polished, standard double 
extra reflector, throwing ray of light 20 feet, enlarging the picture up to about 4 feet in 
diameter; lamp is fitted with great safety carbide generator, and produces the highest 
light power. Has far greater light power than the ordinary electric light, producing 
500 candle-power on the screen, and bringing out every detail of the picture with pro-
nounced distinctness. The carbide is absolutely safe, much safer than a kerosene lamp. 
We guarantee its absolute safety. 

With the outfit we send book with instructions, telling how to operate this marvel-
ous machine. Any child can learn in five minutes how to run this marvelous machine. 

This is absolutely the Best Machine for producing Moving Pictures that has 
so far been made. It is not manufactured by the trust, and can, therefore, be sold at a 
lower price than any other machine on the market. With the machine we furnish one 
film of three hundred moving pictures. It reproduces exactly the same as the large 
machines in use in the theatres, and is absolutely safe. If your dealer hasn't this 
machine, write us direct, sending ten dollars, and we will ship you the machine, com-
plete, by return express. 

Adents, Write for Special Terms 
WE HAVE STILL SOME OPEN TERRITORY FOR LIVE AGENTS 

C. G. MAHONY COMPANY 
DEPT. 125 Franklin Street, New York 
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SALE AND EXCIL1NGE 
Advertisements under this heading, without dis-

play, 2 cents per word, cash with order, minimum, 
50 cents. Black-faced type, 4 cents a word, mini-
mum, SI. Exchange advertisements will be inserted 
for subscribers once in twelve months without 
charge, subsequent insertions of same copy, 1 cent 
a word. 

ELECTRICAL MATERIAL 

SALE OR EXCHANGE. — Dynamo. 12 volt, 2 ampere; 
and g h. p. water motor, practically new. Both for 
87.50, or exchange for 1-inch spark coil. TRAVIS 
BEAL, Ann Arbor, Mich. 

FOR SALE. — 4 pounds No. 36 s.c.c. magnet wire, at 
$1.75 per pound. Two 75-ohm telephone receivers at 
25 cents each. MF:RRILL BOOTH, 124 E. 16th 
Street, Minneapolis, Minn. 

FOR SALE. — Magneto thriller changed into a direct 
current motor, 75 cents. An old tripolar armature 
motor, 30 cents. Book, "Easy Electrical Experiments," 
by L. P. Dickinson, $1. "Small Dynamos and Motors," 
25 cents. "How to make a Storage Battery," 10 cents. 
OWEN GISH, 303 N. E. 7th and Olive Streets, 
Abilene, Kan. 

FOR SALE OR EXCHANGE. — One 14 c. p. electric 
lamp outfit, complete with 8-cell plunge battery, price, 
$2.50. Nlaterials for making cost 85. Will exchange 
for good printing-press. JESSE FISHER, R. 2, B. 65, 
Muncie, Ind. 

WANTED. — Storage-battery and charger, 6 to 15 
volts. CHAS. H. MANN, Delta, Ohio. 

FOR SALE. — Wonder dynamo in good condition , 
prepaid. 84.50. Output of dynamo, 12 watts. CLAUDE 
BEARDSLEY, De Funiak Springs, Fla. 

WILL EXCHANGE National 6-volt, 60-a m pere 
storage-battery for camera, spark coil, or what you have 
electrical. H. D. HARKINS, 312A N. Euclid Avenue, 
St. Louis, Mo. 

TO EXCHANGE.— X h. p. motor. 1500 rev., 220-volt 
d. c., for 38 cal. Winchester rifle or shotgun. Also in-
duction coil and telephone magneto for what have you? 
All letters answered. AL. CESAL, 643 W. 18th Street, 
Chicago, III. 

WILL EXCHANGE. — Student s Electric Engine, 
kodak 31 x 3 ¡. a lot of good stamps and two good albums, 
and several volumes of "American Boy"- and "Star 
Monthly." for pocket voltmeter, pocket flash lamp or 
other electrical goods, old coins, "Henty" or " Rover 
Boys" books or offer. F. B. HANSON, Inwood, la. 

DYNAMO BARGAIN. — Elbridge 100-watt dynamo, 
never unpacked, great bargain, cost $22.50. Price $12.50. 
First check takes it. J. G. BAILEY, 20 Union Street, 
So. Braintree, Mass, 

WIRELESS TELEGRAPHY 

AUTOMATIC WIRELESS TELEGRAPH SET. 
Guaranteed range. 150 miles. Built by an expert for 
personal use. Will sell transmitter separately, if de-
sired. Address, NEWELL A. THOMPSON, 31 Brook 
Street, Brookline, Mass. 

INDUCTION COILS. — Specially designed for tuned 
circuit wireless telegraphy. Set of twelve blue-prints, 
giving full data for construction of four different sizes. 
Price, 81. %V. C. GETZ, 645 N. Fulton Avenue, Bal-
timore, Md. 

HIGH FREQUENCY OSCILLATOR. — Poulsen type, 
50,000 cycles per second. Suitable for a De Forest type 
wireless telephone transmitter. Address, NEWELL A. 
THOMPSON, 31 Brook Street, Brookline, Mass. 

WIRELESS TELEGRAPH. — 3-inch spark coil, com-
plete with coherer. Will exchange for 5x 7 kodak, 
repeating rifle, bicycle, typewriter, tools, small lathe, or 
field-glasses. O. 14., Care of ELECTRICIAN AND ME-
CHANIC. 
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WIRELESS TELEGRAPHY. —How to make a prac-
tical outfit cheaply. Complete details and diagrams, 25 
cents, post-paid. EDWIN AR/SOLD, 102 Gelston Street, 
Buffalo, N. Y. 

WIRELESS TELEGRAPHY. — Send 10 cents for spe-
cial number of ELECTRICIAN AND MECHANIC. devoted to 
tbis subject. Articles on how to make a 4-inch induction 
coil, magnetic detector, independent interrupter, indoor 
wireless, adjustment of detectors on tuned circuits, 
wireless telephony, storage batteries. Also hall seat, 
16-foot launch, model engine, telephone installation, me-
chanical dran ing, etc. List of electrical and mechanical 
books free. SAMPSON PUBLISHING COMPANY, 
6 Beacon Street, Boston, Mass. 

FORMULAS AND INSTRUCTIONS 

BLACKSMITHS. — Young men who wish to become 
master mechanics and expert tool workers may do so in 
a very short time by using Toy's treatise on new steels, 
explaining how to work them, with seventy-five new 
methods for working ail difficult jobs. Ten receipts for 
making your own compounds for welding different kinds 
of steel solid. Thermite welding fully explained; also 
two colored tool tempering charts; chart A explains all 
annealing and hardening; chart B explains both scientific 
and plain tempering to a standard. Neatly arranged in 
pamphlet form for the small price of El. Valuable sam-
ples free. W. M. TOY, Sidney. Ohio. P. S. — Get in 
line for big salaries later; good blacksmiths are scarce. 

MAKE YOUR OWN FURNITURE from our full-size 
patterns. New plan. Simple and easy. Send 10 cents 
for sample pattern of book-rack or candlestick, and illus-
trated catalogue showing other pieces. THE HOME 
FURNITURE PATTERN CO., 2017 First National 
Bank Building, Birmingham, Ala. 

FORMULAS AND INSTRUCTIONS for writing on steel, 
iron, and glass, and for silvering mirrors, 25 cents. 
Formulas for making invisible and luminous ink, and 
how to make paper adhere to metal, 25 cents. All for 
40 cents. Send silver, money order, or stamps. W. M. 
DUCHATEAU, East Chicago, Ind. 

RECHARGING DRY CELLS. — The only book ever 
published giving complete directions on how to prepare 
chemicals for renewing dry batteries. If you are not 
more than pleased with this book, your money back. 
Large electrical catalogue and book, post-paid, 10 cents. 
ADAMS ELECTRIC CO., Department M. E., Ke-
wanee, Ill. (tf.) 

RECTIFIERS. — How to make a chemical rectifier to 
run d. c. motors, charge batteries, etc., from alternating 
current. 25 cents, silver. TAYLOR ELECTRIC AN!) 
MANUFACTURING CO., 207 Jay Street, Albany, 
N. Y. 

HARDENING TOOL STEEL to diamond cutting edge, 
but tough inside, is an art. Endorsed by world's fore-
most experts. Write A. W. ,Endorsed M. E., Rogers l'ark, 
Chicago, Ill. (8) 

GOLD PLATING! SILVER PLATING! COPPER 
PLATING! — Without battery. Guaranteed no fake. 
All three formulas for 25 cents, silver. GEORGE L. 
COOK. The Mail Order Man, Department T., Mil-
ford, Mass. 

LET THE ENGINE do the work. Our new book tells 
how to convert your buggy or road wagon into a motor 
car, or your bike into a motorcycle, at moderate cost. 
Many mechanics build their own motor. Price per copy, 
postpaid, 25 cents in coin. STANLEY SHAW, Galesburg, 
Kan. 

MEN, make money resilvering damaged mirrors. New 
process, never spots or clouds. For particulars, address, 
C. S. MINTER, Expert Mirror Maker, Little Rock, 
Ark. 

PHOTOGRAPHY 

DEVELOPING AND PRINTING for the amateurs. It 
takes time and skill to properly finish developing and 
printing. Price list for the asking. PHOTO-CHEM-
ICAL CO., 17 Kinsley Street, Hartford, Conn. 
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EXCHANGE. — 4 x 5 film box camera in strictly first. 
class condition. Will exchange for small generator of 
equal value. K. and D. type preferred. ROMEO W. 
HORNUNG. Lavelle. Pa. 

FOR SALE OR EXCHANGE. — One No. 2 box Brownie 
Camera, also one Pony Premo D 4 x 5 plate camera. 
Both good and have outfits. Will sell or exchange fat 
something electrical. Write what you have or for prices. 
Will sell cheap. HUGH BROWN, 713 W. 7th Street, 
Bloomington, Ind. 

AMERICAN PHOTOGRAPHY succeeds " American 
Amateur Photographer,"" Camera and Dark Room "and 
"Photo Beacon." The editors of each now join in making 
a magazine which should be in the hands of every pho-
tographer, profesaional or amateur. 15 cents monthly, 
$1.50 per year. Three specimen copies for a quarter. 
AMERICAN PHOTOGRAPHY, 6 Beacon Street, 
Boston, Mass. 

• POST-CARDS 

DO YOU COLLECT POST-CARDS or photographs? 
Would you like to join a club of collectors which has 
2615 members living in 1093 different cities and 118 dif-
ferent countries in every continent? Would you like to 
have correspondents in Cairo, Khartoum, Cape Town, 
Mexico, Havana, Rio de Janeiro, Valparaiso, Bangkok, 
Jerusalem, Tokio, Calcutta, Sydney. the Tonga Islands, 
Samoa, Berlin. Athens, Budapest. Iceland, Venice, 
Malta, Nijni Novgorod, Constantinople, and hundreds 
of smaller places in almost every country in the world? 
Then send your name to C. C. C., 1121 Beacon Building, 
Boston, Mass., and receive full particulars as to member-
ship. 

POST-CARDS. — Fifteen views of Fairmount Park and 
Philadelphia, post-paid, 10 cents. CLYDE AND BIG-
GERSTAFF, 2309 Frankford Avenue, Philadelphia, l'a. 

POST-CARD COLLECTORS, ATTENTION I — Send 
20 cents coin and join our big club and receive cards from 
all over the world. ECLIPSE NOVELTY CO., De-
partment BA, Rochester, N. Y. 

BUSINESS OPPORTUNITIES 

AGENTS CAN MAKE 810 PER DAY selling our bur-
nished gold and silver letters for office windows, store 
fronts, and glass signs. Any one can apply these letters 
by following directions sent with each order. Write for 
our eight-page illustrated circular. S. H. PARRISH 8t 
CO., Clark and Adams Streets, Chicago, Ill. 

WATCH FOB FOR MECHANICS. — Leather strap, 
with a fine solid nickeloid emblem of your trade attached. 
Emblem is a miniature tool and may be used as a chain 
charm. Price, 25 cents, post-paid. Agents wanted in 
every factory. Ask for catalogue EM. L. F. 
GRAMMES 8t SONS, Allentown, Pa. 

KEYLESS DOOR LOCKS placed on any door without 
tools. Carry in the pocket; nickel-plated sample, 25 
cents, postage paid. HOOSIER NO VELTI CO., 
Indianapolis, Ind. 

BE YOUR OWN BOSS. — Start mail order business 
at home; devote whole or spare time; no canvassing. 
We tell how; very good profits. Money coming in daily 
after well started. Everything furnished. No cata-
logue outfit proposition. For "starter" and free par-
ticulars, address, T. H. KRUEGER CO., 155 Washing-
ton Street, Chicago, Ill. 

MISCELLANEOUS 

WANTED. — Why pay big prices to have mur machine 
work done? \Ve will do it for 35 cents per hour. NEW 
PHILADELPHIA MACHINE CO., New Philadelphia, 
Ohio. (tf.) 

FOR SALE OR EXCHANGE. — One H. and R. double 
action, seven-shot revolver. H. H. VAN KEUSEN, 
Box 95, Baldwin, Kan. 

PHOTO BEACON DIME SERIES 
No. 1 Development 

Photographic Printing Processes 
Beginner's Troubles 

" 4 The Elements of Pictorial Com-
position 

Isochromatic Photography 
Any of the above, post-paid, 10 cents each 

DARK ROOM DIME SERIES 
No. 1 Retouching for Amateurs 
" 2 Exposure Tables and Note Book 

How to Take Portraits 
" 4 Bromide Enlargements 

Manual of Photography 
" 6 Practical Development 

Popular Printing Processes 
Hints on Composition 

46 7 
6i 8 

66 2 
64 3 

ig 5 

FOR SALE. — Two Indian motor cycles, with new 
G. and J. tires; late models and in fine condition. Write 
for particulars. RENNER REPAIR CO., New Mid-
way. Ind. 

WILL EXCHANGE good violin or good bass fiddle 
for foot power lathe or small engine lathe, or will pay 
cash for same. J. W. G REGo RV. Bellows Falls, Vt. 

ONE TROMBONE. — Triple silver-plated bell and tips 
gold plated, tenor, Bi. $20. Address, FRANK C. KEL-
LER, R. F. D. No. 2, Lake Geneva, Wis. 

WILL EXCHANGE a small stamp dealer's stock, 
catalogue value over $15, for printing-press 4 x 7 inches, 
or larger. Write, giving full particulars, to OLIVER S. 
EVERETT. Danvers. Mass. 

WILL EXCHANGE anything which can be procured in 
the Philippine Islands, including unused postage stamps, 
for anything electrical. or small steam or gasoline engine. 
DR. É. ALTMAN, Mauban, Tayabas, Luzon, Philip-
pines. 

SALE OR EXCHANGE. — I can interest you if you 
have anything to buy, sell, or exchange. Write for 
descriptive circular. BOX 780. Trenton, N. J. 

NEW IDEAS DEVELOPED to their patentable form. 
Expert examinations, reports, estimates, and advice. Mechan-
ical drafting and Machine Design a specialty. Address 
Engineering Dept. Industrial News Bureau, Ithaca, N. Y. 

FOR EXCHANGE. — An Edison Home Phonograph 
and records, for an iron working lathe, bike motor, alter-
nating current motor, or induction coil. Also a Brownie 
No. 2 Camera Outfit for anything electrical. Write for 
information to EARL T. SCHMUCKER, Hawarden, Ia. 

BUSINESS CARDS, 250 for 75 cents with case; 100 
white envelopes printed for 45 cents; 100 note heads 
for 50 cents; 100 letterheads for 65 cents; postpaid. 
RICHARD D. ELLIOTT, Box 1376, St. Louis, Mo. 

Practical Photographic Books 

64 3 

64 5 

PHOTO BEACON EXPOSURE CARD. By 
F. Dundas Todd $0.25 

FIRST STEPS IN PHOTOGRAPHY. By F. 
Dundas Todd . . ........ .25 

SECOND STEPS IN PHOTOGRAPHY. By 
F. Dundas Todd . .... ...... .50 

ARTISTIC LIGHTING. By James Inglis.. .50 
PICTORIAL LANDSCAPE PHOTOGRAPHY. 

By John A. Hodges. .. .75 

American Photography 6 Beacon Street BOSTON, MASS. 
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The Mystic Reflector 
THE ORIGINAL POST-CARD PROJECTOR" 

This remarkable machine 
projects Souvenir Post-cards 

Photographs, Etc., in original colors 

T
HE MYSTIC REFLECTOR is constructed on the order of the magic 
lantern, except that instead of using glass slides the machine is so constructed 
that any photograph, souvenir post-card, letter, or any other article can be re-

produced directly upon a sheet or white wall. It is the greatest invention of modern 
times. It can be also used for illustrating phonograph songs and will be found 
very delightful as a means of entertainment. This machine can be purchased at 
any phonograph dealer's in the United States. If your dealer hasn't one, send us 
his name and we will send you by return mail five beautifully colored picture post-
cards. Price of the machine, complete, $5.00. 

AGENTS, WRITE FOR SPECIAL TERMS 

THIS IS THE BIGGEST SELLER THIS YEAR HAS PRODUCED 

New York aSik Lima Tradina Co. 
Department B 203 West Broadway, New York 
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MELLO -TONE Attachments 
are the most widely used 
modifiers forTalkIngMachines 
and Phonographs in the world. 
Produce tones natural. 
Eliminate all metallic sounds 
or blasts. Regulate and 
mellow the tone. Go in the 
horn. Open and shut. 
Can he adjusted while 
machine is playing. Price, 
$1. Each. 

MELLO-TONE CO., Springfield, Mass. 

$4 

o 

A 

sbc:t practical amateur VI IreWm. elegraph Re-
ceiving Met ever designed. A wonderful instrument; 
nindreds in use in Colleges. lligh Schools and by students 
n Wireless Telegraphy. 
N. E. COIL WINDING CO. ATLANTIC, MASS. 

INVINCIBLE 
MARINE MOTORS 
Are the latest and most 
approved type, 2-cycle 
engines for practical use. 
They are simple, sensible, 
strong, and serviceable, 
made in three sizes. 2 h. 
p. and 34 h. p. single 

cylinder, and 7 h. p. double cylinder. 
Our engines are sold with complete Boat 

outfit under Factory guarantee, at net factory 
prices, which are very reasonable. Descrip-
tive catalogue free. Send to-day. 

THE INVINCIBLE MOTOR CO. 
557 Unity Building - CHICAGO, ILL. 

1905 

BARCLAY DRAWING SET 
11 pieces in neat pocket case sent upon receipt of $7.00 

KOLESCH & CO., 138 Fulton St., New York 

BUY IN NEW YORK 

Let us know what you want. We can give it to 
you cheaper and better than any house on earth 

NO SALESMEN NO AGENTS 

MAIL ORDER ONLY 

(,Everything sold by the producer direct to the home. There-

fore only one profit and that we share with you. 

4aWrite for our large Catalogue containing the latest New York 

Fashions in jewelry, shoes, women's and children's clothing. 

AMERICAN SUPPLY COMPANY 
Dept. E., West Broadway, Leonard and Franklin Sts., New York City 
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fiere They Are! 
WIRELESS TELEGRAPHY 

A handbook on the principles of Radiotelegraphy art 

the Construction and Making of Apparatus for Sb'  • 
Distance Transmission. 

By R. P. HOWGRAVE-GRAHAM. 160 
paies. 51 illustrations. 12mo.. cloth. 
Price. $1.00 net. 

FLYING MACHINES 
A popular account of Flying Machines, Dirigible It 

loons and Aeroplanes. 

By A. W. MARSHALL and HENRI 
GREENLY.1 28 paies.24 illustrations. 
and 23 paie plates, 12mo.. 50c. net. 

EDUCATIONAL WOOD WORK 
By A. C. HORTII. A complete manual for teachers and 

organizers of wood-working classes. Contents of Chapters: 
I. First Year Course. 2. Second Year Course. 3. 
Third Year Course. 4. Fittings and Furniture. 5. 
Discipline. Ii. Organization and Method. 7. The In-
struction of the Physically and Mentally Deficient and 
Blind. 8. Object Lessons. Fully illustrated with repro-
ductions from photographs, drawings, and facsimile black-
board lessons. 

1 S8 pades. 12mo., cloth. $1.00 net. 

SPON & CHAMBERLAIN 
Publishers of Technical Books 

123 EM. LIBERTY ST. • NEW YORK 

WHEN YOU WANT TO BUY 

ANN( 13 Co I< 
ORDER IT OF VS 

Write for our New Book last— - 
SAMPSON PUBLISHING CO. 

6 Beacon Street Boston. 

TEN CENT BOOKLETS 
Each one is well written, and gives full directions 

for doing what the title indicates. They are well 
worth the price, which is very low, and most of 
them give fully as much information as some 
iflore pretentious books. 

1. A Small Motor to be Built without Castings. 
2. How to Make an Annunciator. 
3. How to Grind and Set Edge Tools. 
4. Making and Fixing Electric Bells and Batteries. 
5. Tempering Steel, Annealing and Case-harden-

ing Iron. 
Others to follow. 

SENT POST-PAID ON RECEIPT OF PRICE 

SAMPSON PUBLISHING COMPANY 
6 Beacon Street 

Massachusetts Boston 

Start a Concrete 'factory 
ONCRETE Cue Investment zertuafisieS (el ry aannd-

MACHINERY teach you the entire business. No experi-
ence required. Big demand for the product. roe 

BRICK 6c. in Material sel:s for I5c. AND 
BLocs Send 4e. postage for particulars, or 25e. 
LASTS for 24 sample plans of concrete houses. 

QUEEN CITY BRICK MCH. CO. 
522 Bank Building, Traverse City, Mich, 

WIRELESS APPARATUS 
We are designers and manufacturers of higli-grade appa-

ratus, Including tuning coils. transformers_ eondete.. , - 
..park gaps, detectors, etc., for cominerelat and experm 
Lit use. Our 200-watt transformer is far more elli,,,,, 
t han an induction roll costing several times Its priee, and 
ean be used up to fifty miles. Let us know what you are 
lib need .of and we u-III gladly furnish full Information and 

CLAPP-EASTHAM CO. 
729 Boylston St BOSTON 

NEWELL A. THOMPSON, JR. 
Consulting. it ireles.s Telegraph.% 

Engineer 

Telephone, Brookline 1098-3 

31 BROOK STREET BROOKLINE, MASS. 

ELDREDGE BATTERY VOLTMETER 
0 TO 3 VOLTS DEAD BEAT 

A very practical instrument for all usero 
of batteries, either primary or storage. 

WRITE FOR CIRCULAR 

ELDREDGE ELECTRIC MM. CO. 
12 Poet Office Square - Springfield Mama 

Ten Days' Free Trial 
gees allowed on every bicycle we sell. 
• We Ship on Approval and trial 

to anyone In U. S. and prepay the freight. 
If you are not satisfied with bicycle after 
using it ten days don't pay a vent. 

Factory Prices ei 4 »ce be ' 

pair of tires from anyone at any price until 
you receive our latest Art Catalog* of high 
grade bicycles and sundries and learn our un-
heard of Priees and marvelous new offers. 
It Only Oeste a cent to write a postal 
and everything will be sent you FREE 
by return mail. You will get much valuable 
inf 'emotion. DO Not Walt; write it Now I 
Tim, Co  Brakes single wheels, 

parts, repairs and sundries at half usual prin.,. 
MEAD CYCLE CO., Dept.S•247, Chicago 

PERFECT TOOLS 

SELF-EDUCATION 
TEACH YOURSELF AND INCREASE YOUR WAGES 

ONLY DRAKES PLAINLY WRITTEN 
PRACTICAL BOOKS 

CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 

Every volume positively UP-TO-DATE and written 
in a language so plain that even a child can under-
stand. DRAKE Is the largest publisher of Modern 
Mechanical Books for home and shop study in the 
world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now ready. 
Sent free. 
FREDERICK J. DRAKE & COMPANY 

350 Wabash A  CHICAGO. U. S. A. 
In ordering our catalog please mention this paper. 
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PHONOGRAPH 
Our 1908 
Model 

Which We 

Po.sievely 
Guarantee 

FREE TRIAL 
et<HIS "Dandy " Talking Machine 

is absolutely the best value ever 
offered and the only really high-priced 
machine ever given on free trial. It is 
self-running with automatic screw feed, 
which plays two Standard, Columbia, or 
Edison records with one winding, and is 
superior to many high-priced machines, 
both in appearance and reproduction of toue. 
All mechanical parts are incased in metal, mak-
ing them absolutely free from dust, and it is 
mounted on a beautiful reversible cabinet. 

FREIGHT PREPAID 
SEVEN DAYS' FREE TRIAL 

We allow sr-vs-11 days free trial in vi ,ur own home 
in which to decide whether vou to keep it. 
If the machine does not make timid., r everyclaim 

— volume, quality, saving, satisfac-
tion—just send it back. We'll pay 
all freight charges both ways. 

$eib a month buys 
41 this TALKING 

MACHINE 

We guarantee this machine in edery bvc.ty 

OUR OFFER 

elljE will ship this beautiful Phonograph to any address on seven 
days' free trial if you will send us your name and three references. 

You will understand by this that we will not write these people you 

refer to, but it is merely a form to show your good faith in the dealing. 

At the end of seven days, if the machine is not exactly as represented, 

you can return same to is at our expense. 

IllOrder this Phonograph to-day, and have the greatest entertainer 

that has yet been produced, in your own home. 

JOSEPH EWING, Preeident 
125 FRANKLIN STREET NEW YORK 
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Two Splendid Articles 
Our Wonderful 

GAS LAMP 
We want to show you how you can have this 

brilliant light in your own home. The ASCO GAS 
LAMP is simply a generator made in the form of a 
table lamp. It is so constructed that it will last a 
lifetime, as it is made entirely of metal, not even 
glass chimneys being used. With each lamp is 
supplied a quantity of calcium carbide, which can 
be bought afterwards at very low cost. 

In operating lamp you simply place a portion of 
carbide in lamp and fill jacket with water, and acety-
lene gas is instantly generated, giving the most 
brilliant white light ever discovered. 

The ASCO GAS LAMP is absolutely safe and 
can be upset and rolled on the floor without any 
danger whatever. 

To be brief, the ASCO GAS LAMP is cheaper 
than Kerosene, safer than Kerosene, gives many 
times more light, and is much less trouble to use. 

Price, $3.50 

The "Surety Door Catch 
and Burglar Alarm" 

This is the biggest selling article on 
the market this year. It is a wedge-
shaped alarm which is simply slipped 
beneath the door; and if any attempt is 
made to open the door, the wedge tight-
ens and prevents it. At the sanie time 
the bell will ring, which would instantly 
arouse the house and frighten off the 
intruder. It sells everywhere for one 
dollar. 

Write for Circulars 
\\ e Want Agents Write for Special Ternis 

NEW YORK & LIMA TRADING CO. 
DEPT. E. 203 WEST BROADWAY, N. Y. 
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This Marvelous Health Vibrator 
FOR MAN, WOMAN, AND CHILD 

Relieves All Suffering Cures Disease 

IT IS THE LAMBERT SNYDER VIBRATOR 
When you hurt yourself, you instinctively rub the spot.. When your head aches, you rub your temples. Why ? Because 

vibration is Nature's own remedy, and rubbing is Nature'!; crude way of creating vibration and starting the blood to going. 
Disease is only another name for congestion. ‘'here there is disease or pain, there you is ill find the blood congested and 
stagnant. There can la. no ¡min or ilkease where the rod 1.40 tittas in a rich and steady -trearn. Good circulation means 
good health. ulation mean,  

STOP THAT P 
The Lambert Snyder Vibrator 

is the greatest medical discovery of the Twentieth Century, 
is a light compact instrument, weighs twenty ounces, can 
be operated by yourself with one hand by moving the steel 
head over the rigid steel rod, and can be placed in contact 
with any part of the body, and is capable of giving from 
9,000 to 15,000 vibrations per minute-100 times more 
than is possible with the most expert master of massage. 
It is Nature's own remedy developed and concentrated, 
and with one minute's use sends the red blood rushing into 
the congested parts, removing all disease and pain. 

Endorsed by Physicians 
The Lambert Snyder Vibrator is used and endorsed by 

noted physicians because it is based on scientific principles 
of health. It cures by removing the cause, forcing the red 
blood through the congested parts at once. Don't pour 

drugs into your stomach for a pain in the knee or back; the trouble is not there. 

What it Does to Disease and Pain 
RHEUMATISM, SCIATICA. LUMBAGO, GOUT, ETC., are caused by uric acid in the blood in the form of urate of soda. 

This acid, through poor circulation at some particular part, gets stopped on jits way through the system and, congregating, 
causesciAnF.N.AsppillyEAthoe 1.Ç,ibisraLstareINGthieNGspC TainicIE LuRswililnrml." ve st ctahsee sc,cianrgeesctatuonser eygttreteiecikaentionngce 

of the inner membrane 
through catarrh or colds. To cure this vibration is the only thing, as it is the only way to reach the inner ear drum and 
loosen up the hard wax or foreign matter so sound may penetrate to the drum. 

STOMACH TROUBLE. INDIGESTION, CONSTIPATION, ETC., are caused by the food not properly digesting, it lacks necessary 
saliva and gastric juices, thus creating congestion in the stomach, forming gases causing pains, bad breath, etc. Apply the 
Vibrator to the stomach; it settles the food down, releases the gases, regulates the action, and brings about relief instantly. 
THE LAMBERT SNYDER VIBRATOR will give marvelous results in the following cases:— 

Goitre. Bronchitis, Hay Fever, 
Locomotor Ataxia, Neurasthenia, Toothache, Spra ins. 
Paralysis, Catarrh. Lameness, 
Writer's Cramp, Weak Eyes, Headaches, Pleurisy, Piles. 
Nervous Debility, Asthma, Insomnia, Varicose Veins, Anemia, 
Neuralgia. Earache, Weak Heart, Varicocele, 

and early stages of Bright's Disease, and a large number too numerous to mention. 
Development of the Bust 

An undeveloped bust is brought about by poor nourishment, tight lacing, or run down health. Apply the Vibrator a 
few minutes each day, and your breast, neck, and arms soon till out and become firm. round, and healthy. It forces the blood 
through the famished parts. 

A Few of Our Many Testimonials 
No matter what town or city in the United States you live in, we can send you the names of satisfied customers who 

are using the Vibrator. 
I suffered from severe Rheumatism which made my hands and arms swell and caused me pain be-

yond description. 1 bought your Vibrator, and the first application of it reduced the swelling and conquered 
the pain so much that I was able to get a good night's sleep. Since then I have stopped all medicines and 
use only the %Ibrator. C. C. WARREN, 68 Virginia Avenue, Jersey City, N. J. 
Lambert Snyder Co. October 20, 1906 

Gentlemen—I received your Vibrator and my hearing was so bad I could not hear a watch tick. 
I can now hear a watch tick holding it at a distance from the ear and can hear sounds that I have not heard 
in years. I have spent a good deal of money for ear drums and other things, but your Vibrator has done 
me more good than them all. ROBERT IRVING, 122 Gooding Street, Lockport, N. Y. 

Read Our Generous Offer 
We, the makers and owners of the Lambert Snyder Health Vibrator, assure you that it has cured tens of thousands 

'if people in the United States and in many foreign countries.. We tell you that it has given relief and eventual cures in 
cases where the patient has suffered for years and had been unable to obtain even temporary relief by other means. We are 
so absolutely certain that our Health Vibrator can help and heal you that we say to you to-day:— Try our Vibrator for seven 
days—if if brings relief, i/il cures you, if il does who! we claim for il —keep it. If not, send it back and we will refund your 
money. 

FOR A LIMITED TIME. By mentionini ** Electrician and Mechanic" in 
sendind CIJ your order bee Mill jell our ,f 5.00 Vibrator at e2.00. deliaered at 
our Jtore. or mailed on receipt of 4'2.35, podt-paid. 

To readers of ELECTRICIAN AND MECHANIC magazine. Our new book on Vibration; fully illustrated. 
It tells you what has and is being done by vibration. Our book is a plain, common-sense argument. Send 
for it to-day; it costs you nothing. 

Electric Vibrators—All Kinds Don't Wait Don't Suffer 

FREE 

LAMBERT SNYDER CO., - - Dept. E, 41 West 24th Street, NEW YORK 
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Handicraft Books, 25 Cents Each 
Soldering, Brazing, and the Joining of Metals. By 

Thos. Bolas, F.C.S., F. I. C. Full instructions for 
making and using soft and hard solders, andsfor join-
ing many kinds of metal under varying conditions. 
With illustrations of the tools, various methods of 
soldering, brazing, etc. 

Pattern Making. By Joseph E. Dangerfield. Meth-
ods explained step by step in connection with the actual 
liai tenis. 

Brass and Iron Founding, By Joseph E. Danger. 
field. The leading operations are described step by 
step in connection with casting froto patterns made 
as in "Pattern Making," for the construction of 
lathe as in "Building a Lathe," with a few other 
examples. 

Building a Lathe. By A. W. Burford, A.M. I. C. E. 
The minutia, of preparing, assembling, and finishing 
the casting as per "Brass and Iron Founding," from 
patterns built as per " Pattern Making," to form a 
workmanlike lathe for a mechanic. 
How to Build a Gasolene Motor. By james F. 

Gill. B. Sc. Mechanical and electrical details made 
clear, and the steps in building a motor cycle fully 
given. 
How to Build a Bicycle. By H. R. S. Williams. 

Step by step in the building of a machine for foot 
p,,wer, and of one for use with a petrol motor as de-
scribed in "How to Build a Gasolene lotiir." 
How a Steam Engine Works. By W. E. M. Cur-
k. The principles, terms, and calculations that 

underlie the designing and working of steam engines 
are dead y ex plained, with diagrams. 
How to Read a Workshop Drawing, By W. Long-

land. The methods and conventions of mechanical 
drawings explained and illustrated for students, 
young draughtsmen, and machinists. • 

Dyes, Stains, Inks, Lacquers, Varnishes, and Pol-
ishes. Showing absolute beginners how to prepare 
and apply successfully dyes, stains, inks, lacquers, 
varnishes, and polishes, especially for decorative work. 
With many practical illustrations in the text, and 
six plates. 

Painting and Graining. By S. Walter Newcomb. 
Deals with preparation of wood and metal work, 
preparation, application, and finishing of paint, dis-
temper tv, trk. et,. 

Designing and Drawing for Beginners. Showing 
absolute 4ginners in iv,,,,, Is a, ing. fretwork, re-

risas., iling. ..r r ',alive work, how to 
ir .1,11. and easily. With 

many pr..gressi,e examples sss t I.. text, and six plates. 
Wood-Carving for Beginners. Copiously illus-

trated with drawings to sh..v. how- the tools should 
be handled. and containing a large ,ariety of beauti-
ful aud 1., c i. al designs. 
Gouge-Work and Indented Woodwork. The very 

n wood carving, with complete instructions 
f si t s, 's ,, easiest sections of that art. Many 

in !he text, and six full pages of designs for 
t It, w 

Bent Iron or Stripwork. By Geo. Day and C.G.Le-
lciol. Clearly giving the first stei s in Venetian Rent-
sr' 'is Work, but also suggesting and illustrating ways 
iu si hich the results may be made more varied and 
artistic. 
Pyrography or Burnt Wood Etching. By Bolas and 

Leland. Revised by Ball and Fowler. Full direc-
tions for the successful practice of this most fas-
cinating home art, with numerous full page designs 
and tcst ill list ns. Twenty-eighth thousand, 

.t ,idi ,, rl.lations. 
Stained and Leaded Glass. The first book ever 

pitlsiss d ' fully described this useful craft 
as an .inc.t, nr Instructions for making win-
dow screens, tire vs reens, fancy windows and tran-
som lights, hall lamps, glass doors for china closets, 
etc. So simple that any deft !tngered person may learn. 

Repousse and Metal-Chasing. Easy lessons, step 
by step, in the two saisj, .1 beginner can learn 
the work without otlicr teat her than this little book. 
M'ith many diagrams and six full page designs, fur 
useful articles. 

Tools and Their Uses. Describes the more com-
mon tools for wood and metal working, with instruc-

tions how to keep in order, to sharpen, and to to,. 
them, with a number of hints on home-made to. I--
Illustrated. 
Wood-Turning for Beginners. Intended for s' 

use of absolute novices in lathe work. Explc 
speeds, cutting angles, forms of tools, etc., with n 
less than forty-one diagrams. 

Etching on Metals, Mello, and Metal-Inlaying. 
Instructions for all the simpler methods of engrasing 
metals, by graving, etching, punching, etc., also for 
filling the hollows thus produced with niello, etc. 

Stencil Cutting and Stencilling. By Jack Plane. 
Shows how to design and cut stencil plates in metal, 
paper, celluloid, etc.. and how to use them on paper, 
fabrics, etc., with a section giving all details of sten-
ciling in house decoration, preparation of clear-eole, 
distemper colors. etc. 

Stone Cutting and Polishing. Br George Day. In-
structions whereby an amateur, with very little out-
lay. may cut and polish pebbles, shells, etc., and 
mount them as geolcgical specimens or as simple 
jewelry and small useful articles, with hints as to 
where and how to find the decorative stones of the 
seashore — agate, chalcedony, cornelian, etc. 
Home-Made Jewelry and Trinkets. Full, simple 

instructions for making effective and beautiful articles 
of personal adornment, with the minimum of labor, 
and with very few and cheap tools. With six full 
plates of designs and details, and many diagrams in 
the text. 
China Decoration and Repair. Simple ....Unc-

tions for painting, engraving, and otherwise decorating 
china, porcelain, earthenware and glass. Also re-
pair, by cementing or riveting, with recipes or the 
best cements for all kinds of pottery ware. With-
dia_grams in text and six full pages of designs. 

Glue, Gum, Paste, and Other Adhesives. Giving 
full directions how to make and use ,arious glues. 
gums, pastes. and mixed mucilages; fusion cements, 
lutes. etc. Invaluable in every home and every 
workshop, if only because it omits the many faulty 
recipes which have in some cases been copied and 
republished for hundreds of years. 
Bamboo Working. Full instructions for cutting, 

shaping, fitting and joining bamboo and other canes. 
The construction of several typical articles of fur-
niture described step by step, in plain, simple lan-
guage, and illustrated by many diagrams. With 
six plates of designs for a great variety of bamboo 
articles, from the simplest to those which are fairly 
elaborate. 
Home Bookbinding. Gives understandable direc-

tions for collating, refolding, sawing, sewing, and all 
the other operations necessary for the binding of 
books in cloth, with more than a score of working 
drawings and diagrams of details in the process, on 
six full page plates. 

Leather Work. By Hallton East. Simple instruc-
tions for blind and color tooling; gold blocking. 
leather, mosaic. applique, and patchwork, pressed. 
modeled and molded leather; leather-covered re 
lief, cuir bouilli, carton cuir, and cut leather or scroll 
work. 
Fancy Basket-Making. Giving all the elementary 

principles of basket-weaving in plain, simple words; 
every step being illustrated by a diagram, so the 
basket making may be learned by any one, without 
a teacher. About three dozen diagrams in the text 
and six full page plates giving designs and details 
for many fancy patterns of baskets. 
Whilow Ticket Writing. Giving instructions for 

wording, sketching, height-lining, outlining, and in-
lining' window tickets and similar cards. Hints as 
to suitable cards, inks, paints, and tools. with para 
graphs on stencil and rubber-stamp methods. gilding, 
etc. Many diagrams, including six full page plates 
of alphabets, index hands, etc. 

Modelling in Clay, Wax, Etc. A guide to model-
ing in plastic substances, whereby the beginner i an 
dispense with a teacher. The author's sketch models 
of every elementary objects are photographically 
illustrated, so as to show the touch and handling 
necessary; the few 'requisite tools are illustrated 
diagrams. Six full page plates. 

SAMPSON PUBLISHING COMPANY, 6 Beacon Street, Boston, Mass. 
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Oilstones 
How to Select 
A valuable booklet giving 
on the selection, use, and 

adoi 
— 

MECHANIC 

and Use Them 
a few excellent suggestions 
care of OILSTONES 

A PRACTICAL BOOK- for PRACTICAL MEN 

11 It is bound to interest you. Written in the briefest and plainest manner possible, so that the 
most inexperienced person may be enabled to buy and use an oilstone. 

Sent to any Address upon receipt of a two-cent stamp 

PIKE MFG. CO. - PIKE, N. H. 
r 
trk 

Manufacturers of 

Oilstones, Razor Hones, Scythe-
stones, Corundum Wheels, Emery 

v, Wheels, and Abrasives 
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