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Will You TryJohnson's Wood Dye 
and Wax at our Expense? 

We'll gladly send you samples of all of Johnson's Wood 
Finishes—together with copy of our beautifully illustrated 
book by famous experts—printed in five colors—"The Proper Treatment 
for Floors, Woodwork and Furniture"—absolutely free. This Book 
tells you how to finish or refinish all woodwork, floors and furniture. 

Read Free Offer Below. 

Johnson's Prepared Wax 
for all woodwork, floors and 

furniture (including 
pianos). Anyone can 
easily use Johnson's Pre-
pared Wax over any finish 
or on the bare wood for 
that beautiful, artistic, dull 

finish so much in vogue. 
Ask your dealer for 
sample. 

Johnson's Kleen Floor 
for cleaniitg all polished floors, stairs, and . 

finished surfaces, keeping them in perfect condi-
tion. Apply with a 
cloth and rub dry—re-

moves all stains and 
discolorations. 
After using, give 
the surface a coat 
of Johnson's Pre-
pared Wax 
and the wood 
ss ill look just 
like new. 

Free Book and Sample Offer 
We have sent a liberal supply of 

Johnson's Wood Finishes—to-
; gether with a supply of our 

beautiful Instruction Book 
by famous experts—illus-
trated in five colors—to 
all leading dealers who 
handle paints,. for your 
use, flee. IfSrdut 2salet hasn't 
samples and books 1:11j1Ù us his name. 
and melt send you Fice— any two 
of the bove finishes. with copy of 
the (took. All ue ask is that you test the 
samples and,ask your delcr-to supply your 
future Reeds. 

S. C. Johnson & Son, Raeine,Wis. 
"The Wood Finishing Authorities" 

Answer this. 
ad and yet 
this 25e 

book 
free. 

Johnson's Wood Dye 
—not a varnish stain—but a deep-seated 
Dye which penetrates the wood and fixes a 
deep, rich, permanent color. Made 
in 14 artistic shades. 
Johnson's Wood , 
Dye makes inex-
pensive softwoods , 
as beautiful and 
artistic as expen-
sive hard woods. 
Color plates and 
directions for use 

in the booklet. 

Johnson's Under-Lac 
a thin, elastic spirit finish far superior 
varnish or shellac. Not thick or sticky or 
slow-drying like varnish—neither does it 
dry too quickly like shellac. Especially 
good on linoleums and oilcloth, bring-
ing out the pattern and giving a finish 
as glossy as new. Protects from wear 
—makes cleaning 
easy. Dries hard 
in an hour. Gal-
lons $2.50— 
quarts 70c— 
, pints 40e. 

Free Coupon 

to 

For 25e Book,"The Proper Treatment for Floors, 
Woodwork and Furniture" FREE and two samples 

as follows: 
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DISSTON 

TELEGRAPH SCREW DRIVER 
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The Disston Telegraph Screw Driver 
has a round blade of Crucible Steel. 
It is hardened and tempered with the 

greatest of care. Bright finish. 

Handle of Hardwood, stained cherry. 
Like all Disston Tools it is unequaled 
for durability and efficiency. Neat 

and well finished appearance. 

HENRY DISSTON & SONS, 

Keystone 
Incorporated, 

Saw, Tool, Steel and File Works, 
PHILADELPHIA, PA., U.S.A. 

Branches: Chicago, Cincinnati, Boston, New Orleans, Memphis, San Francisco, 
Seattle, Portland, Spokane, Vancouver, Toronto. 

ELECTRICITY 
is a calling from which your earnings will be greater for the same 
amount of effort than from any other industrial work. We are 
living in an electrical age, but electricity is still in its infancy. 
The developments of the future will prove this. 

Get into a line of work that offers you a chance to advance. 

We Are Teaching 
a practical course, not a book course nor a blackboard course, but 
a course requiring the co-operation of brains and hands. The 
conditions actually existing in the outside field and the require-
ments to meet these conditions are energetically followed in our 
course. Write for prospectus or call on us and let us show you 
how we teach. 

NEW YORK ELECTRICAL SCHOOL 
39 1-2 West 17th St., - - NEW YORK 



ELECTRICIAN AND MECHANIC 

YOU'LL WANT MORE 

"Yankee" Tools 
When You See The Line 

3s STYLES 75 

cn  sEzz:f. 
No. 65 

N. 115 

SIZES 

--41,8L- 7—__¡asirobaiwhd 
N. , 14 

No. 640 

Send forour Book of Labor Savers 
Tells all about them 

A postal brings it 
YOUR DEALER SELLS THE "YANKEE" 

NORTH BROS. MFG. CO. 
Dept. E. Philadelphia. Pa. 

75-Watt Armatures 

I have on hand a few Armatures 
for 75-Watt Dynamo described in 
this issue. 

They are wound and finished 
complete with Commutator, ready to 
put in this or any similar machine. 

Price, $2.50 
I have no catalogues, and can furnish 
goods only as described in my ad-

vertisement. 

MY GUARANTER:—If not satisfied, return the goods a/ 
(MCC, and money will be returned without Itiestion 
or argument. 

Reference: Sampson Publishing Co. 

WM. C. HOUGHTON 
40 PLEASANT ST. WALTHAM, MASS. 

WIRELESS TRANSFORMERS 

2 K W "Tam:x.1TH $30.00 — investigate our new method for Improving Spark luallty 
Send for Catalog 

E. S. RITCHIE a SONS 
114 Cypress Street Brookline, Mass. 

E.F. REECE CO. 
VEVY 

We Want You to Become Familiar With 

The Reece Threading Tools 
Including SCREW PLATES, TAPS, DIES, etc. lr Special Trial Offer i  

" Reece Premier" No. 1 T Tap 
Wrench and one each No.2-* 
3-48, 4-38, 6-32, 8-32, 10-24, 12-B 
and 14-20 "Hercules" Machine 
Screw Taps. Sent postpaid to 
any address on receipt of $1.25 

1 16-Page Catalogue Free 

E. F. REECE CO. Greenfield, Mass. 

Young Man 
No matter what your present business is, 
are you ambitious to fill a better position 
and get a better salary? Read the 
following list, check the position you want 
to qualify for, mail it to us TODAY and 
receive by return mail FREE information— 
What to do to GET THERE. 

Cost Accountant 
Cost Clerk 
Office Manager 
Factory Manager 
Foundry Manager 
Expert Foundry Clerk 
Expert Time Clerk 
Mechanical Draftsman 

Factory Systems Expert 
Factory Production Clerk 
Factory Trausfer Clerk 
Supt. of Manufacturing 
Foreman of Manufacturing 
Production Engineer 
Plant Construction Engineer 
Mechanical Engineer 

This is the School that sends a specially 
Prepared criticism of each Lesson Report, 
answers questions and explains all obscure 
points. It is a Real Correspondence School. 

Modern Systems 
Correspondence School 
6 BEACON ST., BOSTON, MASS. 

OSCAR E. PERRIGO, M.E., Director. 
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THE BOYS' BOOK OF 

Model Aeroplanes 
1;1' FRANCIS A RNOLD COLLINS 

a All about how to make aeroplane model, 
and how to fly them, and the story oi 
the evolution of the flying-machine. 
Over fifty pictures and 
diagrams by the author 

12 mo. 30S pages 
Price $1.20 net. Postage 14 cents 

SAMPSON PUBLISHING CO. 
221 Columbus Avenue Boston, Mass. 

ABC 
of the Motorcycle 

By W. J. JACKMAN, M.E. 

Pocket size, 250 pages, fully illustrated, leather and 
cloth, round corners, red edges. A "Show How" 
Book for Owners and Operators of _Motorcycles. 

CONTENTS 

Inception and Evolution of the Motorcycle— 
Modern Machines and their Vital Parts—How to 
Master the Mechanism—Production and Applica-
tion of Motive Power—Construction and Operation 
of the Carburetter—What the Carburetter Does— 
Ignition Systems—Batteries and Magnetos—Prac-
tical Methods of Handling—Various Types of Motors 
—Theory and Effect of Internal Combustion— 
Troubles of all Kinds and How to Avoid or Overcome 
Them—Lubrication Methods—Transmission or Drive 
Systems—How to Compute Horse Power—Relation 
of Power and Speed—Weather Effects on Gasoline 
Engines—Cost of Maintenance on Basis of Mileage— 
Some Don'ts That Will Save Time and Money— 
Selecting a Motorcycle—Hints for the Buyer—What 
an Owner should do on Receiving a New Machine— 
The First Ride. 

PRICE, Flexible Leather, 111.50 
Cloth Binding, 1.00 

SAMPSON PUBLISHING CO. 
221 Columbus Ave., BOSTON, MASS. 

MESCO ElESCP 

ELECTRIC TOASTER 

Price with Cord and Attaching Plugs complete, 85.00 
LOW CURRENT CONSUMPTION 

MECHANICAL HEAT It aGULATOR 
SOLID PORCELAIN BASE 

HIGHLY POLISII ED, NICKEL.PLATED URAS 

Not the cheapest, but the best 

Til E adjustable doors that hold the bread can be 
placed close to the heat unit for making toast 
quick and crisp, or they can be withdrawn to 
the proper distance for making a hard brown 

toast. If doors are pulled out full distance the toast 
remains hot, but will not burn. The only Electric 
Toaster with this essential feature. Can be used on 
either direct or alternating current. Made for 110 to 
120 Volt circuits. Also 220 to 25o volt. 

Ask for Catagog 24 M 

Manhattan Electrical Supply Co. I 
17 Park Place, New York. 

er -LSCo  
186-188 Fifth Ave. 

Chicago. E SC—ED 

HOW TO RUN AN AUTO 

SELF :/". 
ROPELL101 

VEHICLES 

f HOMAN5 

A 
P,94crice 
reuriSe 

litUsreAne 
AND i 

0/AGRANS . 

"Ilomans' S elf Propelled 
Vehicles" gives full details 
on successful care, handling 
and how to locate trouble. 
Beginning at the first prin-

ciples necessary to be known, 
and then forward to the prim 
elides used in every part of a 
Motor Car. 

It is a thorough conhe in 
the Science of Automobiles. 
highly approved by manu-
facturers, owners, operator!, 
and repairmen. Contains 
over «0 illustrationa and dia-
grams, mak:ng every detall 
clear, written in plain lan-
guage Handsomely bound. 

PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practica: 

merit of this MANUAL oar. 
be given is by an examine. 
tion of the book itself, which 
we will submit for examine, 

tion, to be paid for or returned* 
after looking it over. 
Upon receipt of the following agree-

ment, the book will be forwarded. 

No money in advance required, sign and return. 

Theo. Audel & Co., 83 Fifth Ave., New York 
)(Iodic magi roe copy of Homage' Aetemobllee, end, If found eatletas. 

Wry, I trill Immediately remit you $2,00, or return the book to you. 

NA Ms  

A.Duass 
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EDISON: His 
Life and Inventions  

By FRANK LEWIS DYER 
General Counsel for the Edison Laboratory and Allied Interests 

and 
THOMAS COMMERFORD MARTIN 
Ex-President of the American Institute of Electrical Engineers, 

Secretary of the National Electric Light Association 

H
ERE is, indeed, the real Edison book. No single figure 
of our time has influenced more intimately our daily lives. 
Yet the full and authoritative story of Edison's own life has 
never been written until now. In this book one may hear 

and see Edison. One of the authors is his counsel, who practically 
shares Edison's daily life. The entire manuscript has been read 
and revised by Edison himself. This is the persona story of 
Edison—his birth in Ohio, his boyhood in Michigan, his experi- I' r.. , .\ I •' , 

ence as a newsboy, and his work as telegraph operator, winning 
his way upward. Edison's establishment in Newark, the inven- J.,D1uN ‘%1ILN BETWEEN 14 ,1 \ 1) 1, 1 1 AR`, 01.1 

tion of the phonograph, and his removal to Menlo Park in 
1876 lead to one ot the most absorbing stories in the history 

EDISON AFTER FIVE DAYS AND of discovery— the invention of the incandescent lamp. This 
NIGHTS CONTINUOUS LABOR is told for the first time. We see days and nights spent in ON HIS PHONOGRAPH, latut developing storage batteries, the phonograph industry, 

application of Portland 
cement, moving pictures, 

N etc. ot as an abstract 
genius but as a man, Edison 
is made known, and his 
personal, his human side is 
set before us. 

Copyright, 1910. by Harper O Brothers 

Chap. 

There is a long and full 
technical Appendix, 
describing in detail 
the work Edison has 
done. This in itself 
is a long-needed book. 

CONTENTS: 
Chap. Chap. 

Introduction 12 Memories of Menlo Park 23 Miscellaneous Inventions 
1 The Age of Electricity 13 A World-Hunt for Filament 24 Edison's Method of Inventing 
2 Edison's Pedigree Material 25 The Laboratory at Orange and 
3 Boyhood at Port Huron, Michigan 14 Inventing a Complete System of the Staff 
4 The Young Telegraph Operator Lighting 26 Edison in Commerce and 
5 Arduous Years in the Centra I West 15 Introduction of the Edison Manufacture 
6 Work and Invention in Boston Electric Light 27 The Value of Edison's Inventions 
7 The Stock Ticker 16 The First Edison Central Station to the World 
8 Automatic, Duplex, and Quad- 17 Other Early Stations—The Meter 28 The Black Flag 

ruplex Telegraphy 18 The Electric Railway 29 The Social Side of Edison 
9 The Telephone, hlotograph, and 19 Magnetic Ore Milling Work Appendix 

Microphone 20 Edison Portland Cement List of Patents 
10 The Phonograph 21 Motion Pictures Index 
11 The Invention of the Incandescent 22 The Development of the Edison 

Lamp Storage Battery 
With Many Portraits and Illustrations reproducedfrom Photographs. Two Volumes. Crown 8 vo. 

Cloth, Untrimmed Edges, Gilt Tops, Full Gilt Back (in a box) $4.00 net. Postage, 28 cents 

 /9/ 
SAMPSON PUBLISHING CO., 221 Columbus Avenue, Boston, Mass. 

Gent/emen : ¡enclose herewith $.1.28, for which please send me, to the address below, 
prepaid, the two volumes of EDISON: HIS LIFE AND INVENTIONS 

Very truly yours, 
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Will YOU Be Ready 
When YOUR Chance Comes? 

Will YOU be chosen as the right man when the big opportunity comes? Are YOU 
better prepared to rise from the ranks than the men beside you? 

Could you fill satisfactorily a position requiring knowledge of "hows" and "whys"? 
Could you direct the work of others so as to get the best results? Would any employer be 
safe to trust your planning and figuring and doing? 

To make it short, have you any special equipment? Is there anything in you to 
command big pay? 

Through the study of I. C. S. Courses, shop hands have become draftsmen, foremen, and 
superintendents; carpenters and masons have 
made themselves contractors, architects, or 
structural engineers; clerks have advanced to 
high-salaried places as advertising men, window 
trimmers, show-card writers, or chemists; 
farmers' sons have mastered electrical or civil 
engineering; miners have qualified for positions • 
as inspectors, superintendents, or mining engi-
neers; young men have prepared for Civil • 
Service positions, or studied successfully survey-
ing and mapping, illustrating and designing, 
automobile running, sanitary plumbing, textile 
work, navigation, or some other occupation 
covered by one of the 214 Courses of the I. C. S. 

It will cost you nothing but postage to 
learn all about the salary-raising plan of the 
I. C. S. 

• 
. International Correspondence Schools . • 
e Box 030, Scranton, l'a. • 
• Please explain, without further obligation on my part, h,, • 
• can qualify for a larger salary and advancement to It., • 
# position, trade, or profession before which I have marked X # 
• 

• 

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

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contractingand Building 
Architectural Draftsman 
Plumbing dr Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams 

Name  

St. & No  

Mark and Mail the Coupon NOW • • city state 
• 
• l'resent Occupation  

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
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W IRELESS OPERATORS POCKET-BOOK 

of Information and Diagrams." 
Hest book ever offered to the wireless man. 

I. THE TRANSMITTING STATION 
The Theory of the Transmitting Circuit 
Experimental or Low-Power Apparatus 
Professional or High-Power Apparatus 

II. THE RECEIVING STATION 
The Theory of the Receiving Circuit 
The Receiving Apparatus 

III. AERIALS AND GROUNDS 
Types and Construction 

IV. INSTALLATION AND PROTECTION OF 11H 
STATION. 

The Fire Underwriters' Rules 
V. OPERATION OF THE STATION 

Transmitting. Receiving 
VI. BREAKING-IN SYSTEMS: METHODS OF SIMUL-

TANEOUS TRANSMITTING AND RECEIVING 
Suitable devices for use with low and high-
power sets 

Protection of the Detector 
VII. CODES 
VIII. ETIQUETTE OF THE WIRELESS STATION 
IX. WIRELESS TELEPHONY,AND RECENTLY DEVI-

OPED SYSTEMS 
X. DIAGRAMS AND CIRCUITS 

Transmitting. Receiving. Aerial 
XI. TABLES 
XII. LATEST TYPES OF WIRELESS APPARATl • 
XIII. INDEX 
XIV. LATEST CALL-BOOK OF AMERICAN STATIONS 

Flexible covers, $1.00. postage Sc. Full Leather bound. $1.:50 
At all leading bookstores, or of the publishers 

(Notice, all advance orders on hand for Mis book, will 
Positively be shiPfted on or before March mt.) 

Send for 1911 Book-List 

BUBIER PUBLISHING COMPANY 
132 Market St., - - Lynn, Mass. 

Important Announcement 

S WING to many improvements in Our 

Ferron Detector 
together with increased costl of [labor and 
material we find it necessary to announce an 
increase in price of this instrument to 

$8.50  
to take effect March 1, 1911. 

All orders mailed on, or before, that date 
will be filled at the old price of $5.00. Orders 
sent later than March 1st will only be accepted 
at the new price of $8.50. 

Order at once from your electrical supply 
house, or from us direct and learn from results 
why this instrument is meeting with such a 
tremendous demand. 

Our new catalog "L" describing equipments 
for both commercial and private use will be 
ready March 1st. Sent for 4c stamps. 

Clapp-Eastham Co. 
140 Main St. Cambridge, Mass. 

"OLIVE R" 
Woodworking 
Machinery .... 

The machine illustrated opposite is a profit 
maker in any shop where hand planing is 
done, as it will do the work faster, better and 
more accurate. It carries a 8" Circular 
Safety Cylinder, has the other features found 
in our larger machines, and does perfect 
work. Floor space 18" x 41" Get our price 

Send for Catalog "H'' 

Wood Working Machinery, Benches, 
Vises, Clamps, Saws, Grinders, etc., etc. 

Oliver Machinery Company 
Branches: 

NEW YORK CHICAGO SEATTLE 
50 Church Street First National Bank Bldg. Pacific Bldg. 

GRAND RAPIDS 

MICH., U.S.A. 

LOS ANGELES 
1125 W . Temple Street 
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MURDOCK 
WIRELESS APPARATUS 

$8.00 

YOUR STATION 
needs instruments which C01111 one accurate, 
substantial construction, with electrical 
fitness. Every Murdock-Made Wireless 
device bears the sterling mark of value—in 
material — in construction — in electrical 
efficiency. 

It Will Pay You 
To get acquainted. Somebody near you uses 
or sells our apparatus. .4th them—or us. 

WM. J. MURDOCii CO. 
30 Carter Street, Chelsea, Mass. 

162 Minna St., 221 So. Clinton St., 
San Francisco Chicago 

Motors for 
Wireless Stations 

i„ and 1,à Direct and Alternating 
Current Motors 

VARIABLE SPEED SINGLE PHASE 

Motors that absolutely will not heat 

These machines 
are the Wireless 
Operator's ideal 
as the most 
practical means 
to operate the 
modern Rotary 
Spark Gap. 

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

Devices, Coffee Mills, Meat Choppers. Printing Presses. etc., et 
I ,entai and Medical work a specialty. Positively the best motor for 

where motor•driven work is necessary—greatest power—highest 
efficiency. 

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

Barnes Mfg. Co. Susquehanna, Pa. 

HOLTZER-CABOT  
RECEIVERS  

For W ireless Operators 
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Hard Rubber Shells 
Aluminum Inner Shells 

Silk Wound Coils 

Steel Head Bands which 
are Leather Covered and 

Padded with Felt 
Pneumatic Ear Cushions 

THEY ARE 

Comfortable to Wear 
Permanent in Adjustment 
Extremely Sensitive 
Fully Guaranteed and 
The Prices are Right, too 

Send for Bulletin 1400 NOW 

THE RITHR-ClIBE EIE. CO. 
BROOKLINE, MASS. 

Western Branch, - Chicago, Ill. 
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LATHE WORK: MILLING ATTACHMENTS 

"SIGMA" 

The present series of articles are in-
tended primarily for the beginner and 
those, who while more advanced, have 
had no previous practical experience 
in the proper use of metal working tools, 
and perhaps not having the ready advice 
and help of a mechanical friend, will 
appreciate any little suggestions and 
"kinks" that will help them through 
their difficulties. With these thoughts 
in mind, the writer has gone into the 
details of many operations concerned 
with the layout and machining of the 
work, in the belief that the class of 
readers referred to may not be entirely 
familiar with them, or that they may 
suggest an easier way of doing the work 
than the reader has been accustomed to. 
I have attempted to submit such de-

signs as have proved strong and prac-
tical, but yet easy of construction, rather 
than the more elaborate and refined 
designs, that might only serve to dis-
courage him from attempting their 
construction, or in any event would 
necessitate a large amount of outside 
work and expense. If any of the designs 
described are new or available to the 
needs of the experienced worker, he 
should have no trouble in elaborating 
them to his particular fancies. 
The fitting of a Milling Attachment 

enhances the value of any lathe beyond 
measure, as it permits of a great variety 
of operations otherwise impossible of 
execution with the lathe alone. Among 
the many possibilities might be men-
tioned the facing of recessed flat surfaces, 
such as the valve seat in the steam chest 
of an engine cylinder; cutting the steam 
ports of same; splining shafts, etc.; 

cutting gear wheels; slotting (commu-
tators for example) ; and a host of opera-
tions incident to the construction of 
models of all kinds. 

There are three general types of mill-
ing attachments as usually fitted to the 
amateur's lathe. The most simple of 
the three is known as the Plain Milling 
Spindle and consists of an elongated 
sleeve or bearing containing the milling 
spindle proper, which has a chuck at 
one end to receive the tools and a driving 
pulley at the opposite end, and the whole 
device is held in the tool post or by the 
tool rest. 

Frequently the spindle is " back-
geared," that is, intermediate gears 
are interposed between the drive wheel 
and the spindle, just as is done on a 
lathe, thus permitting of a higher belt 
speed when taking heavy cuts or using 
large cutters. The sleeve is held direct, 
or by means of a projecting shank in the 
tool post, or may be bolted to the tool 
rest by providing a proper lug on one 
side. 
The second type consists, to all in-

tents, in mounting the above device 
on a slide having a vertical movement, 
and attaching the whole to the tool rest 
slide, thus permitting of three distinct 
motions of the cutting tool and making 
possible the maximum variety of opera-
tions with a single attachment. 
The third type is in all respects similar 

to the above type, except that a small 
"machine" vise takes the place of the 
spindle, and in which the work is held 
while the machining is done by standard 
milling cutters inserted in the lathe 
spindle, or held on arbors between 
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centers. This Elevating Milling Slide 
as it is termed is quite as useful as any 
of the other attachments, and is par-
ticularly useful where light manufac-
turing is done, as the cost of a large, 
expensive machine may often be saved 
by its use. 

TEE PLAIN MILLING SPINDLE 

Fig. 8 represents a Plain Milling 
Spindle of suitable dimensions for a 
lathe of 11 in. to 13 in. swing, and for 
smaller lathes the essential dimensions 
may be reduced in the proportions to be 
stated later. The sleeve bearing is best 
made of cast iron, a simple pattern being 
made in wood, and a casting obtained 
at your nearest foundry. As the sleeve 
will be too large to enter the narrow 
slot found in the tool post of most small 
lathes, a projecting shank can be added, 
and this made to fit the tool post slot, 
or if preferred, for either large or small 
lathes, a lug can be cast on the side of 
the bearing to bolt to the tool rest, dis-
pensing with the tool post, and such an 
attachment is shown in Fig. 19. 
Have the casting a trifle longer than 

necessary, and after filing the ends up as 
nearly square as possible, carefully 
center, and center-drill and ream the 
centres with a combined centre drill 
and .reamer. Note :—If the casting has 
not been " pickled" at the foundry, thus 
softening and partially removing the 
hard outer skin, it should be done before 
any tooling is attempted, by soaking 
the casting for a couple of days, say 
40 hours, in equal parts of sulphuric 
acid and water. Never pour water into 
the acid but pour the acid slowly into 
the water. After taking it out of the 
pickle, scrub with hot, or lye water. 
Put the centred casting in the lathe 

and face off the ends with a side tool 
set square with the work. Leave the 
lathe dog on and put a 8%., in. drill in 
the lathe chuck, place the back centre 
in one centre hole of the casting, and, 
starting the drill in the other, proceed 
to drill out the hole for the spindle, 
feeding the work with the tail spindle 
hand wheel. I should have stated that 
the dog was to be turned around, so that 
by putting a bar between the projection 
and the casting and letting the other 
end slide along the lathe bed, the casting 
would be prevented from turning. Feed 

slowly and evenly and a true hole will 
result. 

Replace the drill with a X in. reamer, 
having a threaded end so as to be self-
feeding (driving it with a dog from the 
face-plate and entering the centre in 
the centre hole of the reamer) and using 
a slow speed, carefully feed the casting 
to the reamer as you did with the drill, 
though very little persuasion will be 
needed; rather watch that you don't 
feed too fast. After reaming, the drill-
ing of a small oil hole at each end com-
pletes the bearing. 
Now, taking up the spindle and chuck, 

it will be noticed that it is made of a 
solid bar e in. diameter, and a piece 
of cold rolled shafting answers nicely. 
It will also be noted that the spindle is 
turned eccentric to the chuck body, 
and this is done for the purpose of 
securing a greater length of thread for 
the setscrew, without unduly increasing 
the diameter of the chuck. Cut off, 
between centres, the exact length from 
a bar of cold rolled shafting, so as to 
insure the ends being square, and centre 
each end carefully (this is best done 
with the "centre head" of the very 
useful and convenient—I might say 
necessary—" combination squares" of 
B. & S. or Starrett make). If a surface 
plate is not available, secure a piece of 
X in. or heavier plate glass about 12 in. 
square, and clamp the centred bar to 
one side of this improvised surface plate, 
so it cannot roll or be accidently moved. 
Now set your surface gauge exactly on 
the centre of the bar and lightly scribe 
a line across the end, and moving the 
gauge to the other end, do likewise. 
Each of these lines are of course parallel 
and pass through the centre of the bar, 
so from the centres previously found 
we measure off %a in. (— X the eccen-
tricity of the spindle—see drawing) 
along these lines and with a small centre 
punch, carefully centre these points 
just found, after which they are drilled 
and reamed for the lathe. 

Put a lathe dog on the chuck end of 
the piece and turn down the portion 
intended for the spindle proper, and 
when ready to take the final cut, set 
the calipers from the cutting edge of 
two opposite "lands" of the reamer, or 
as accurately as possible from a steel 
rule, should your reamer not have an 
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even number of flutes. If you use the 
reamer for a gauge, carefully note the 
"feel" of the calipers, and when testing 
the spindle, start a number of light cuts, 
testing after each until you can repro-
duce the same "feel." Note:—never 
caliper work while revolving, or you may 
have to "scrap" it, when later you 
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come to fit it and find it "way off" in 
size. 

Supposing the turning has been com-
pleted and the shoulder next the chuck 
been squared up nicely with a side tool 
set "square" with the work, you are 
ready to take the grinding and polishing 
of the spindle in hand. If a grinding 
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attachment cannot be had, secure a 
flat piece of steel or hard wood, and glue 
or wrap once around the block a piece 
of emery cloth and apply to the work, 
with a firm, even pressure from end to 
end of the spindle. If the turning has 
been properly done, the tool marks 
merely need be removed, but if it is 
slightly too large, judicious application 
of the emery block will probably make 
a fit. If it has been turned too small— 
well, don't say anything but just "saw 
wood;" also be sure you hold your cali-
pers perfectly square with the work next 
time, and see that your finishing tool 
has a sharply-honed edge. 
The proper finishing tool is the broad 

flat nose tool, or a tool having a broad, 
round nose is perhaps the best for light 
lathes, and either must be used with 
shallow cuts and a fine feed, while the 
work is revolved rapidly. 

If these broad nosed finishing tools 
give trouble through chatter, look the 
lathe over for looseness and failing to 
cure it that way, look to your tool angles, 
as by changing the angle of top rake or 
clearance, or both, you may be able to 
obviate the trouble. 

After the spindle has been properly 
fitted, put a yg in. drill in the chuck 
and centring the spindle between the 
back centre and the point of the drill, 
bore the hole to receive the cutters 
IA6 in. deep. Next locate the hole for 
the set screw, X in. from the front of the 
chuck, and if your setscrew has the sharp 
"V" thread, use a No. 14 Wire Gauge 
Drill, or for United States Std. thread 
use a %6 in. drill. Tap out with a X in.-
20 thread "V," or U.S.S. taper tap and 
follow with a plug tap. The drive 
pulley can be turned from a solid block, 
but a casting from a simple pattern is 
more suitable, and in making the pat-
tern, leave the groove to be turned out. 
This design of face will take all sizes 
of belts from %e in. to 34 in., and the 
groove is roughed out first with a tool 
having its nose ground to a radius of 
%2 in. After roughing out, the tool is 
set central with the work and the curved 
portion of the groove turned out to a 
diameter of 1%6 in., after which the 
sides may be turned up to the proper 
angle. Of course the X in. hole for 
the shaft would be drilled out first, so 
the pulley may be driven on an arbor 

for turning. It will be noticed that the 
boss for the setscrew is set %2 in. off 
centre for reasons previously stated, 
and in attaching the pulley, have its 
setscrew and the one in the chuck come 
on opposite sides of the spindle, so these 
eccentric parts will be in running bal-
ance. 
An alternative method of making the 

sleeve bearing is shown in Fig. 9, making 
use of adjustable, split bushings for the 
bearings. In making a bearing of this 
type it will be advisable to first drill out 
the X in. holes to receive the bushings 
and then run a %6 in. drill right through, 
to provide clearance for the spindle. 
Tap out and fit the small gib screws, 
and from a g in. bar of bronze or hard 
brass, cut off two pieces to make the 
bushings and secure these blanks in 
place with the gib screws. After cen-
tring, drill and ream, as suggested for 
the solid bearing, using a spiral fluted 
reamer instead of one having straight 
flutes and a threaded end as suggested 
for the solid bearing, for these often 
chatter when used on the softer metals. 
Now scribe a light mark across the 

end of the casting and each bushing 
and about in line with the gib screws, 
so that when replacing the bushings 
later, they can be located exactly as 
they were when reamed. Having done 
this take the bushings out and slit them 
with a hack saw on two opposite sides 
and from opposite ends, to within yg in. 
of the ends, as shown in Fig. 10, locating 
the cuts in such a position, that when 
the bushings are replaced, the screws 
will bear midway between the saw-cuts. 
A simple form of arbor for carrying a 
small carborundum wheel, is shown in 
Fig. 11, and should require no further 
description. 

This will prove very useful for grind-
ing cylindrical surfaces between centres 
and in this connection the internal grind-
ing attachment, shown in Fig. 16, will 
also be found useful for internal grinding. 
I append a table, Fig. 17, of such small 
grinding wheels as are standard and can 
be bought in the open market. 
Three of the most useful types of 

cutters are shown in Figs. 12, 13 and 14. 
The end mill, Fig. 12, as well as the 
others, is made from a piece of 34 in. 
drill rod, having one end turned down 
and filed to shape and several sizes of 
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each can be made at once or as they are 
required, if preferred. The end mill 
is made by first making a couple of saw 
cuts across the end as at a, and then 
" backing-off " with a file to form cutting 
edges, as seen in the projection. 

The slotter is used for key-seating 
and similar work, where it is necessary 
to cut into the work and move along 
to form the slot, therefore both the edges 
a and b are cutting edges, the latter 
doing the cutting while drilling into 
the work and the former when cutting 
the slot, so both these edges must be 
backed-off as shown. The gear cutter, 
Fig. 14, is formed with a file to the pro-
file of the tooth space it is desired to 
cut, and backed-off on opposite edges, 
as shown at a and b, and a small groove 
cut at c. To use this form of cutter, it 
is started revolving at one side of the 
gear blank and moved across the face, 
several cuts being necessary on the larger 
cast iron or steel gears, the blank being 
moved one tooth space at a time by 
means of a dividing plate, but of this I 
will have more to say later. 

The collet, Fig. 15, will explain itself, 
and while one of these will be necessary 
for each different size of drill or small 
cutter shank, they are so easily and 
quickly made of yg in. drill rod, and only 
as required at that, that no objection 
will be found against their use. The 
centre finder, Fig. 18, is very necessary 
when it is desired to set the spindle in 
line with the lathe centres and this op-
eration is performed by running the 
back lathe centre into the centre hole 
in the pulley end of the spindle and the 
attachment is then adjusted so that 
the " finder" will coincide with the point 
of the head-stock centre, at which posi-
tion it is clamped. As an illustration 
of its further use, suppose it is desired 
to mill a recess in a piece of work, the 
centre of which would be located with 
a centre punch mark. The work would 
be clamped to the face-plate and by 
revolving the latter and also moving 
the milling attachment by means of 
the feed screw of the tool rest, the work 
and the finder can be brought central, 
at which point the work can be held by 
locking the lathe spindle in some suitable 
manner, as inserting a piece of soft wood 
between the gear wheels, etc. 

The same method is pursued when 
milling flat surfaces, providing a single 
cut across the work will suffice, but 
where several cuts in width is necessary, 
the face-plate is held by the hand or a 
short wooden lever is attached to it, 
and the face-plate pulled around while 
the cutter revolves, the latter being 
moved in toward the centre for each 
successive cut. While this may not 
appear as a very satisfactory method, 
nevertheless it is all right in practice, 
though when using an elevating milling 
spindle, such as will be described later, 
this is unnecessary, as all movements 
are positively controlled by screw feeds. 
In the next issue, and before taking up 
the other two types of milling attach-
ments, I will describe a few good " over-
heads," that is, arrangements for driving 
the milling spindle. 

To Prevent the Steaming of Envelopes 
ROBT. E. BRADLEY 

Steaming of envelopes can be effect-
ively detected by moistening one flap 
with a strong solution of yellow prus-
siate of potash, and then coating with 
mucilage and allowing to dry. The 
other flap is moistened with a solution 
of ferric alum, and dried. If steamed, 
after sealing, the water will saturate 
the paper and bring the two solutions 
into contact, causing a bright stain of 
Prussian blue. 
Another device is that in which alter-

nate lines are ruled on the lower flap 
with solutions of the yellow prussiate 
of potash and with ferric alum. Steam-
ing will moisten the salts on these lines 
causing bright lines of Prussian blue. 
• Steaming may be wholly prevented 
by making the gum of isinglass dissolved 
in acetic acid, and soaking the paper 
against which this presses with a solution 
of bichromate of potash and copper 
sulphate with a few drops of sulphuric 
acid. This soon changes the gum, when 
it comes in contact with it, to a hard, 
insoluble substance, proof against water, 
steam, or alcohol. 
To state the other side of the case, it 

may be mentioned that the contents 
of a letter may often be read by dipping 
it in gasoline, making it transparent. 
When the gasoline has evaporated no 
trace of the treatment will be left. 
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CONSTRUCTION OF A SIX-INCH INDUCTION COIL Part II 

THOS C. STANLEIGH 

The Apparatus described in this series of articles has actually been constructed, 
and is in use at the ELECTRICIAN AND MECHANIC Laboratory. 

The important separating discs which 
insulate each section from its neighbors 
may be made of micanite, ebonite or 
waxed paper. For reasons given in the 
preceding article, ebonite is not much 
better, if any, than suitably prepared 
paper. Micanite is excellent in this 
case, as it is entirely sealed in and is 
protected from the action of ozone. 
However, its cost is likely to prove pro-
hibitive in the case of the average 
builder. Paper, thoroughly dried and 
impregnated with beeswax or even 
paraffin, will stand up splendidly. One 
or two thicknesses of blotting paper 
may be used and it absorbs a large 
quantity of wax. It is doubtful, how-
ever, if the blotting paper possesses any 
advantage over several sheets of the 
manila paper which was used for in-
creasing the insulation of the tube sepa-
rating primary from secondary. 
The paper is cut into 5 in. squares, 

preferably on a "photo trimmer," and 
most carefully dried. This process 
should take several days. If the paper 
is weighed before and after drying, the 
amount of moisture it contained will 
surprise the builder. Emphasis must 
be laid upon the fact that it is absolutely 
useless to wax the paper without thor-
oughly drying it, for the wax in that 
case would merely confine the moisture, 
which would cause a speedy breakdown 
of the insulation. 

It may appear that the author is 
laying too much stress upon the sub-
ject of insulation, but, in nine cases out 
of ten the failure of an amateur-built 
coil is due to lack of care in insulation. 
Nearly every amateur-made coil, if 
properly proportioned, will show excel-
lent results at the start, but after a few 

weeks of operation the good or poor 
workmanship will inevitably show. 
Some 300 squares of the paper, having 

been cut and dried, should be im-
mersed in good hot wax and allowed to 
remain for 4 or 5 hours. By means of 
a pair of tweezers, six sheets may be 
lifted out of the wax at one time and 
laid upon a clean pane of glass, care 
being taken to press them closely to-
gether with the warm spatula before 
the wax is cold. 

.211' gy to 

For cutting out the discs, the author 
uses a Goodell-Pratt "washer cutter," 
a sketch of which is given in Fig. 10. 
This tool may be purchased from any 
hardware dealer for $1.00, and the in-
vestment will prove worth while, even 
though the builder only anticipates 
making one or two coils. The tool is 
supplied with two cutting knives, which 
may be adjusted to any radius from 
X to 3X in. In use it was found easier 
to use only one knife, cutting the out-
side of the disc first, and then the centre 
aperture. By placing the point of the 
cutter in the centre of a pile of 4 or 5 
squares, with the knife set at 234 in. 
radius, a slight and uniform pressure 
on the spindle will suffice to produce a 
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clean cut edge if the paper is turned 
under the knife. Any attempt to cut 
the paper before waxing will result in 
failure but no difficulty will be experi-
enced in getting out the required number 
of discs of perfectly uniform diameter 
if the above method is followed. The 
central aperture of the disc is to be 
2%0 in. in diameter, so that it will slide 
easily over the outside of the insulating 
tube. If 300 squares of paper are pro-
vided and made up into 50 discs of six 
thicknesses each, there will be sufficient 
for extra protection at the ends. • 
The wire sections are to be assembled 

in pairs having the same internal and 
external dimensions. A small, sharp-
pointed jeweler's soldering copper, well 
tinned, is provided, together with wire 
solder, a small bottle of rosin dissolved 
in alcohol, brush to apply rosin, spirit 
lamp, spool of strong silk thread which 
has been soaked in paraffin, a rather 
sharp small-bladed pen-knife, a coarse 
needle, supply of insulating discs and 
a warm smoothing iron should be close 
at hand. A receptacle containing hot 
paraffin and large enough to‘ contain 
several pairs of sections standing up-
right is also to be provided. The entire 
assembling operation should be per-
formed in a warm room andaupon a firm, 
clean table. 
Having arranged the sections in rows 

of pairs, take up a pair of the centre 
ones, i.e., those having an aperture 
2yg in. in diameter, and place them side 
by side, so that the windings run as 
shown in Fig. 12. If correctly placed, 
the outside wires will point in opposite 
directions. If incorrectly placed, they 
will both appear to run in the same 
direction. The idea is to have the cur-
rent flow around the core in the same 
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direction in both coils as in-
dicated by the arrows in 
Fig. 12. 
An insulating disc is placed 

between the two sections and 
a hole punched through the 
paper with a needle. One of 
the ends of wire is passed 
through this hole and drawn 
up tight. 

Before attempting to join 
the wires, the warm iron 
should be pressed down on the 
sections which are then bound 
tightly together with waxed 
silk thread. The insulation 
is now carefully scraped from 
each of the inside wire ends 
down close to the hole in disc. 
These ends are now to be 
twisted together, brushed over 
with alcohol-rosin solution 
and then carefully soldered. 

Fig. 11 shows a full-sized 
cross-sectional view of one 
complete pair of sections. 
The double sections are to be 
immersed in the hot wax 
edgewise and permitted to 
remain therein until no more 
air bubbles rise. A receptacle 
large enough to hold four or 
five pairs will be sufficiently 
large, as the impregnated 
sections may be replaced with 
fresh ones as soon as they 
are connected. A stand, 
similar to the one shown in 

Fig. 13, should be made before attempt-
ing to build up the secondary. The 
drawing is self-explanatory and needs 
very little description. The opening 
in the top is 2 in. in diameter, to allow 
the insulating tube to be slipped through. 
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From the inside of the bottom to the 
outside of the top of stand or box should 
measure 9 in., so that just one half of 
the tube projects. The sketch shows 
two pairs of sections in position. 
While assembling the sections a 

supply of good hot wax (preferably 
beeswax, but paraffin will do) should be 
kept close at hand. 
Having stood the tube upright in its 

holder and arranged the double sections 
in groups according to their size, place 
an insulating disc down over the tube and 
on this place one of the double sections. 
Fold a small piece of waxed silk ribbon 
over the joint between the sections and 
see that this joint is pressed snugly up 
to the inside turns of the winding. By 
means of a spoon or ladle, run the space 
between section and tube full of hot 

wax. As the wax cools and contracts. 
add more until the space is full of soft 
wax. When the wax has cooled, but 
before it is entirely hard, place an in-
sulating disc on top of the first pair of 
sections and on this place the second 
pair. Before sealing this pair, separate 
the layers or sheets of the insulating 
disc near the edge and make small holes 
with the needle. The outside ends of 
the two adjacent sections are passed 
through from either side and the insula-
tion:scraped. The second pair may then 
be run full of wax and a third insulating 
disc be put in place. This order is 
followed out until one-half of the total 
number of sections is in place. A square 
piece of heavy wood, having a 2y in. 
hole in the centre, should be provided to 
slip down over the tube as the building-
up process progresses to press down the 
sections while the wax is soft. The 
warm iron is also useful here, but care 
should be taken to avoid having one 
side pressed down more than another. 
By passing the outside ends of the 

wire through the discs as the building-
up proceeds, the two ends are held in 
place between the layers of each disc and 
are all ready to connect when the build-
ing-up is finished. 

Several extra discs are now to be 
be passed over the tube and pressed into 
contact with the end section and finally 
one of the paraffined wooden ends (see 
Fig. 16) pressed in place. 

Reverse the tube so that the unfinished 
portion is exposed and make sure that 
the supporting stand is fastened down 
to the table or it may tip over. As-
semble the remaining half of the double 
sections on this portion of the tube. 
Make sure that the space between sec-
tion and tube is well filled with wax and 
is free from air bubbles or a breakdown 
is likely to result. 

After completing this end and putting 
the wooden disc in place, support the 
secondary on a rough stand, as shown in 
Fig. 15. Separate the layers of the first 
insulating disc, through which the out-
side ends of the winding project, and 
twist the wires,—which have already 
been bared of their insulation,—together 
and solder. Clip the ends down close 
so that the joint is barely yg in. long 
and be sure to throw the scrap of wire 
away, so that it cannot fall into the 
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secondary. Keep the work table scru-
pulously clean and free from dust or 
scraps of wire, insulation, etc. After 
joining the wire press it down between 
the layers of paper so that it is about 
yg in. below the edge of the disc, and then 
press the layers of disc together after 
placing a drop of melted wax between 
them. The joint is thus effectively 
sealed up in the insulating disc. 

Connect all of the sections together 
in this manner, joining the outside end 
of one to the outside end of its neighbor. 
As each double section is put in place 
on the tube, see that the ends of the 
winding point in opposite directions, as 
they will if the pairs have been properly 
connected. Connect ends of the fine 
wire of the first and last sections to 
pieces of silk-covered incandescent 
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lamp cord. Bring the cord around the 
section in one turn and bind down with 
waxed silk thread. 

Secure a piece of pasteboard tubing, 
such as is used in tuning coils and which 
can be obtained from advertisers in this 
magazine, having an internal diameter 
of 5 in. and a length equal to that of 
the secondary. Describe a centre line 
down the cylinder and cut three open-
ings, as shown in Fig. 15. Cut through 
the centre line with a sharp knife, so that 
the tube may be slipped over the second-
ary with the lamp cords projecting. 
Bind the ends of cylinder firmly to the 
wooden discs with strong cord. Hot 
wax is now poured into the centre open-
ing until the space is full up to the top. 
As this cools and shrinks, pour more in 
until the secondary is entirely sealed in 
with wax. The secondary leads should 
be supported so that they are in an up-
right position when the wax hardens 
around them. 

Details of the containing case are 
given in Fig. 16. This box is con-
structed of dry oak or mahogany, and 
the stock should be soaked in paraffin 
in a large tray, which can also be used 
for impregnating the paper for the con-
denser. This waxing is not absolutely 
necessary, but it materially reduces the 
"brush" leakage from the secondary 

to the case. The case should be put 
together with screws and the holes for 
insulating tube and secondary insulators 
carefully located. 
The general arrangement of the com-

plete coil is shown in Fig. 14. The in-
sulators for the secondary terminals are 
made of fibre or hard rubber rod, X in. 
in diameter and about 4 in. in length. 
A X in. hole is drilled clean through 
the centre of each to within X in. of one 
end, which is drilled and tapped 
for an 8-32 screw. The other end is 
counterbored. 

These insulators are firmly secured in 
the wooden cross pieces which support 
them in the top of the case while cover 
is off. The holes in the cover should 
be made a full X in. in diameter, so 
that the insulators will pass through 
easily. 

Place the finished secondary in posi-
tion in the case, pass the lamp cords 
through the insulating pillars and secure 
their wooden supports by passing slim 
screws through the sides of the case into 
them. The insulation should previ-
ously have been removed from the ends 
of the cords, so that a long brass 8-32 
screw may be screwed down into the 
pillar beside the wire. The ends of 
these screws should be filed to a taper, 
otherwise the wire will be cut. After 
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inserting the screws and making sure 
they are tight, cut off the heads so that 
a knurled nut may be passed over 
the ends to connect discharger wires to 
the secondary. 
The case may now be filled entirely 

with a mixture of two parts vaseline and 
one part paraffin, melted together and 

• poured while hot. Make sure that the 
lower ends of the insulators are well 
covered with the mixture. This com-
pound forms a jelly-like substance on 
cooling and is easy to remove in case 

of a breakdown. Indeed, the only 
reason for sealing up the secondary in a 
removable unit as described is on ac-
count of the ease with which it may be 
removed and a defective section replaced 
after running the wax off. When the 
jelly has cooled the cover may be fas-
tened in position, and we are ready to 
take up the construction of discharging 
stand, condenser, several types of in-
terrupters and other accessories which 
will receive due attention in the next 

(To be continued) 

SOME NOTES ON ELECTRICAL DISTRIBUTION SYSTEMS 
J. A. S. 

It is only by experience that a con-
siderable portion of the "mains" engi-
neer's practical knowledge is developed. 
Although his work is based on the ele-
mentary principles of electrical engi-
neering, its practice includes a large 
amount of trouble of various natures 
which it takes previous experience and 
a certain amount of originality to over-
come. For this reason it may be worth 
while collecting a few notes upbn prac-
tical problems connected with the dis-
tribution of electrical energy and point-
ing out the peculiar lessons which were 
learned from each incident. 

Perhaps one of the commonest 
troubles, in connection with street 
boxes for the junction or inspection of 
cables, is the fact that unless ample 
precautions be taken the connections 
become loosened in course of time owing 
to vibration. In a case of this sort, 
the nuts on the middle wire link in a 
distributing net-work box, which was 
situated at the corner of a busy main 
thoroughfare, had gradually slacked 
back owing to the vibration caused 
by the passing of heavy traffic. The 
result upon the supply given was shown 
by frequent complaints which were 
received from consumers in the area 
affected, who complained of large fluct-
uations in their light, and in several 
cases this was followed by the sudden 
blowing of their circuit fuses. The 
trouble was not located until several of 
these circuits had been overhauled by 
the consumer's department and found 
to be perfectly in order, and this led 
for a search for the fault further back. 

The above defect was then discovered, 
the loose connections being located. 
The nuts were retightened by a special 
insulated box spanner used for this 
purpose, and after this occurrence it 
became part of the regular routine to 
examine frequently the boxes situated 
near heavy traffic, and, indeed, at longer 
intervals, every box upon the system 
was overhauled. 

Another difficulty, which is incidental 
to street boxes, is the accumulation of 
water, particularly in marshy or low-
lying districts. In some instances it 
may also be due to the fact that, owing 
to heavy rain, the flush of water becomes 
too great for the sewers to cope with 
and neighboring channels become af-
fected. A case occurred of a fault due 
to water in a straight-through link box, 
which, although provided with the ordi-
nary "diving bell" lid, was situated 
in a low-lying district draining adjacent 
fields. During very heavy wet weather 
water got in between the cover and the 
turret and partly filled the box, with 
the result that electrical troubles en-
sued. In attempting to render the box 
immune from further trouble of this 
nature, it was dried out and resin oil 
was poured in on the top of the com-
pound to the level of the top of the box. 
It was, however, found that this was 
not entirely effective, as further trouble 
ensued when another series of heavy 
rains was experienced. Moreover, the 
presence of the resin oil made it incon-
venient to disconnect links and this 
method was, therefore, abandoned. 
The box was taken out altogether and 
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replaced by the type of junction box 
which would be ordinarily used in a 
mine or other place where gas was 
likely to accumulate, in which the joint 
between the lid and the box was made 
by screwing down the lid on to a rubber 
band or grummet. This was found to 
give perfectly satisfactory results over 
a long period. 
A very common cause of trouble on 

a net work of the three-wire distribu-
tion, is the local out-of-balance of an 
interconnected system, and it has fre-
quently been advised that such a system 
should be highly sectionized, and if 
interconnected at all, this should be 
done through fuses. Whether or not 
this is the correct practice will not be 
discussed in this article. The point 
that should be borne in mind is that too 
much attention cannot be paid by the 
mains superintendent to the proper 
balancing of the net work. Each ser-
vice as it is put on to the system should 
be checked to see that it has been put 
on to the proper side. This is especially 
the case where metallic filament lamps 
are being used by the consumers, and, 
at the present time when such lamps 
are practically universal, the point 
needs special attention. In one case 
of this nature bad light or over brilliance, 
and consequent injury to the metallic 
filament lamps, was experienced at one 
particular area of the net work, although 
the volt meters in the station showed 
perfect balance. It was therefore de-
cided to take voltage and load tests on 
the terminals of various consumers in 
the area affected, and these showed 
considerable out-of-balance currents. 
It was therefore decided, as a temporary 
measure, to run the station voltages 
out-of-balance, as the area affected was 
a particularly important one. The 
effect of this was an improvement in 
the faulty area but slight unbalancing 
in the remainder of the supply. In 
order, therefore, to effect a permanent 
change for the better, a considerable 
number of link box connections were 
changed over to the opposite polarity, 
where this was possible, and in other 
cases the services were dug up and 
changed in polarity. This involved 
considerable expense, as these services 
were buried and laid solid in bitumen, 
but the trouble was sufficient to teach 

the lesson that in future all services 
connected should be noted in a log book, 
giving the particular side of the system 
to which they were connected, and 
efforts were made to balance as far as 
possible the probable loads between 
the two sides of the system. 

Occasionally the fluctuation in voltage 
on a section of net work is due to an 
entirely special cause, such as the switch-
ing on and off of an electric sign or the 
operation of a piece of heavy machinery, 
and in such cases special means have to 
be adopted to get rid of the trouble. 
For example, in a particular case, a 
laundry was equipped electrically, two 
of the motors being each of 30 h.p. and 
running at 200 volts pressure. When 
these two machines were switched on 
during heavy load hours, it was found 
that the voltage of supply on the area 
immediately surrounding the laundry 
dropped very badly, in one or two in-
stances dropping as much as 8.12 volts. 
The consequence was that all the lamps 
in the area were badly affected and many 
complaints were received from con-
sumers. The trouble was so bad that 
it was found necessary to lay a special 
cable from the supply sub-station in the 
immediate vicinity to the laundry, and 
later on to increase the transformer 
capacity of the sub-station in order to 
diminish such voltage drop. Another 
alternative which in this case was also 
tried was to obtain from the consumer 
an understanding that he would not 
switch on the two motors simultaneously 
and would as far as possible keep off 
the heavy peak load. The latter stipu-
lation cannot as a rule be arranged 
unless the supply company is willing 
to make a certain concession as regards 
price of current supplied. 
Some of the troubles which afflict 

the mind of the mains engineer are not 
due to plant but to the human element; 
the "navvy" with a pick is of course 
a well-known character and one more 
feared than beloved by the mains en-
gineer. When, however, the navvy is 
in the employment of a Water Board 
which opens up the road without noti-
fying the electrical authority, inter-
esting developments may be expected, 
and in one such instance one of these 
men put his pick right through the 
earthenware duct in which lead-covered 



Length over all  
Breadth over all 
Breadth over boat deck  94 
Height from bottom of keel to boat 

deck  97 
Height from bottom of keel to top 

of Captain's house. 10534 
Height of funnels above casing 72 
Height of funnels above boat deck.  8134 

• Distance from top of funnel to keel 175 
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cables carried current at a high pressure. 
Fortunately for the navvy and also for 
the Water Board the cable was only 
dented rather badly, and no rupture 
was caused. A new duct had, however, 
to be put in and in order to reduce any 
danger to a minimum the cable was cut 
and repaired at this point. In order 

• that electrical engineers may not think 
that all the blame as regards emergencies 
should be placed upon other shoulders 
than those of the electric light concern, 
it may be well to balance this last inci-
dent by another in wt.' ch the electric 
light authority showed up to some dis-
advantage. In one system it had been 
found necessary occasionally to inter-

rupt the supply in certain areas during 
the day time when the jointers were at 
work. It is, of course, advisable to 
notify consumers when such an inter-
ruption is to take place, but in the lapse 
of time it had become the custom to 
regard this precaution rather carelessly 
in the case of very short periods of 
interruption, and perhaps this is not 
to be wondered at, when having regard 
to the trouble which is involved. The 
rule of notifying consumers has, how-
ever, been strictly observed since the 
supply authority was compelled to pay 
a large sum in damages to a book binder 
for the alleged spoiling of material due 
to the stoppage of his motor. 

THE WORLD'S LARGEST STEAMER 

Launch of the White Star Line's Triple Screw S.S. Olympic at Belfast, Ireland 

The White Star Line's triple-screw 
steamer Olympic exceeds by nearly 
100 ft. in length and 13,000 tons any 
other ship afloat. Her principal dimen-
sions are: 

Ft. 
88234 
 9234 

Number of steel decks  11 
Number of watertight bulkheads 15 

The gigantic measurements of this 
vessel are best appreciated when it is 
known that in length the Olympic over-
tops the height of the Metropolitan 
Tower in New York by 182 ft., is twice 
as long as the height of the dome of 
St. Peter's at Rome, and equals in length 
the total drop of the famous Bridal Veil 
Fall in the Yosemite Valley. Indeed, 
if the Olympic and her sister-vessel 
Titanic (soon to be launched) were 
placed end to end under the Brooklyn 
Bridge, they would completely block 
the East River, and extend over the 

shore 100 ft. on each side. It is also 
interesting to note that the length of 
each of these ships is four times the 
height of Bunker Hill Monument. 

In each ship 3,000,000 steel rivets, 
weighing in all 1,200 tons, have been 
employed to bind the massive steel 
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plates, insuring the greatest stability; 
and the rudder of each vessel weighs 100 
tons, yet will be moved by electricity 
almost as lightly as a feather. 

These monsters of the deep will each 
accommodate 2,500 passengers, carrying 
a crew of 860, and because of the enor-
mous size of the ships the accommoda-
tions, both as regards the several public 
apartments and the passenger state-
rooms, will be exceptionally spacious, 
while the beauty and luxury of the 
appointments will surpass anything 
hitherto attempted. Special attractions, 
such as Turkish and electric bath es-
tablishments, swimming pools, tennis 
courts, sun parlors, sports decks and 
palm courts, will be provided in addition 
to restaurants, dining saloons, lounges, 
smoking apartments, elevators, etc., all 
of which will add much to the pleasure 
of a voyage on these marvels of marine 
achievement. 
The Olympic and Titanic will be 

propelled by a unique combination of 
reciprocating engines with a low-pres-
sure turbine, such as the White Star 
Line has employed so successfully on 
its Canadian Service steamer Laurentic. 
By this ingenious system vibration is 
eliminated and mal-de-mer conquered. 
A speed of 22 knots per hour will be 
maintained. 

Since the advent of the Great Eastern 
in 1858 no steamer has created such 
general interest as the Olympic, not 
only on account of her surpassing size, 
but also because of the immense for-
ward steps thus marked in other lines 
of marine accomplishment, the outcome 
of many centuries of conflict with the sea. 
The Olympic will join the White 

Star Line's mail service between New 
York, Plymouth, Cherbourg and South-
ampton next summer, followed by the 
Titanic in the early fall. 

Advantages of Electric Heat 
Few housewives know that even with 

the very best cook stoves more than 
90% of the heat energy of the coal 
either escapes up the chimney or makes 
the kitchen insufferably hot; only from 
4 to 7% of the heat is actually used in 
cooking. When Edison's dream of 
electricity direct from coal is realized, 
if ever, then will this extravagant waste 
of heat energy cease. 

Electricity, except for its present 
cost, is an ideal source of heat, as there 
is absolutely no loss in the change from 
electricity to heat. But to change the 
coal energy to electricity is a laborious 
process, as 50% of the coal energy is 
wasted in changing it to steam, while 
nearly 90% of the steam energy is lost 
in securing mechanical energy, of which 
10% is lost in changing to electricity,— 
to say nothing about the enormous cost 
of furnaces, boilers, steam turbines, 
electric generators and other machinery 
used in the process. 

It seems practically certain that new 
and better ways of obtaining the heat 
so necessary for our lives and comfort 
will be found in the years yet to come, 
but certain it is that unless some such 
discovery is made before many years 
the water powers will have to be har-
nessed to secure electrical energy, and 
this energy transmitted to various 
points and turned into heat. 

Electric heat can be had on the in-
stant, for electricity travels at the rate 
of 186,000 miles a second, and in any 
degree desired, from a warmth that is 
barely perceptible to the touch to the 
carbon-melting heat of the electric 
furnace in which tungsten, platinum, 
diamonds and firebrick itself melt and 
run like water. Electric heat can be 
carried anywhere about a building and 
applied just where wanted without 
serious loss through radiation. Con-
sequently the electric kitchen and the 
"wooden range" can be operated all 
day long to cook and bake without 
raising the temperature of the kitchen 
to any considerable degree.—American 
Review of Reviews. 

Heating Power of Wood 
Contrary to a widespread belief that 

hard woods give more heat in burning 
than soft varieties, the scientists at 
Washington are contending that the 
greatest heating power is possessed by 
the wood of the linden tree, which is 
very soft. Fir stands next to linden 
and almost equal to it. Then comes 
pine, hardly inferior to fir and linden, 
while hard oak possesses eight per cent. 
less heating capacity than linden, and 
red beech ten per cent. less.—Domestic 
Engineering. 
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EXPERIENCES IN A SUBMARINE 

D. R. BATTLES 

Assistant Naval Constructor U.S. Navy 

There seems to be a general impression 
• that going down in a submarine is some-

thing spectacular, perhaps like going 
up in an aeroplane. It is not, at least 
to the persons on board. Imagine 
yourself on a small deck, about 6 ft. wide 
and 75 ft. long, only 2 or 3 ft. above the 
water. In front of you is a small round 
hole, some 2 ft. in diameter, with a metal 
ladder leading down to the interior of 
the boat. You climb down the ladder 
and find yourself in a compartment 
just high enough for a person to stand 
erect in the centre, the shell plating 
above rounding down at the sides. For-
ward, if the submarine is one of the 
later types, are two more compartments, 
and aft is a fourth, in which is the pro-
pelling machinery. All along the sides 
of the compartments are msyterious 
looking machinery and pipes, large ones 
for water and smaller ones for air. If 
you are not familiar with submarine 
boats it would be of little use to try to 
explain the use of all this machinery, 
even if it were permitted. 
A man climbs up into the conning 

tower. Others begin to pass down the 
life lines and stanchions through the 
hatch through which you entered. 
When all is below, the men close the 
hatches and the ventilators; the boat 

Ili is sealed up and no air enters or escapes. 
Except for the small amount of light 
that comes through the lenses in the 

t conning tower, the light of day is ex-
cluded. The boat is lighted by elec-
tricity and the crew breathes the air 
in the boat. All is very quiet, as no 
sounds from the outside can be heard, 
except perhaps the gurgling of the water 
about the boat's sides. 
The man in the conning tower gives 

an order. All the men are at their 
stations. The men at the valves open 
the vents through which the air from the 
ballast tanks escapes, and other men 
open the sea valves. Water enters 
the tanks, but there is no sound. If 
you watch the depth gauge, you may 
see the hand very slowly travel around, 
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1 ft., 2 ft., and so on, up to 8 or 10 ft. 
The ballast tanks are full, and water 
runs from the try cocks. The sound 
of water splashing over the decks can 
be heard, as the waves pass by. Other 
men open other valves, and water is 
admitted to bring the boat to just the 
depth desired, and to give it the proper 
trim. Then the man in the conning 
tower signals to the engine room, and 

Bridge of U.S.S. Salmon 
at Bermuda 

the motors are started. The boat is 
now under way under the water with 
only part of the conning tower ex-
posed, in the awash condition, it is 
called. The man at the diving rudder, 
at a signal, gives the wheel a few 
turns, and the boat inclines down a 
little by the bow. The gurgling sound, 
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U.S.S. Salmon 
Stern from bridge 

which was more noticeable as the boat 
gathered way, ceases, and we are fully 
submerged. But the only way you 
can tell it is by the depth gauges, which 
register 15 or 20 ft., showing that only the 
tops of the periscopes are out of water. 
You can hear nothing except the hum 
of the motors; you can see nothing, ex-
cept through the periscope a much 
reduced picture of the sea, which seems 
strangely far away. The crew sit still 
at their stations. It is not very exciting. 
Presently the man at the diving rudder 
again spins his wheel around; the boat 
inclines up a little by the bow, and soon 
there is the gurgle again. That is all 
the change, but we are back on the 
surface. 
That is all there is to going down in a 

submarine if everything goes all right, 
and fortunately everything almost al-
ways does go all right, as we have been 
very free from accidents in our service. 
One day while the boat was at rest in 
the water submerged, from a mistake 

in operating the valves, the stern sank, 
until the boat had an inclination of 
12 degrees by the stern. Probably she 
would have gone farther, if the water had 
not been shallow. It was rather start-
ling, but it did no harm. 
A submarine does not, however, 

always operate submerged. More often 
she proceeds on the surface, and then, 
unless the sea is very rough, she is oper-
ated from the bridge. This is a tiny 
portable structure about 12 ft. above 
the water. The buoyancy of a sub-
marine is not great, and the form of the 
boat is not very suitable for surface 
work. Consequently, if there is any sea 
running, she sticks her nose under the 
waves pretty badly. She also rolls, 
and is not a comfortable boat for a 
voyage. But she is safe enough. When 
the sea becomes too rough for the use 
of the bridge, the boat is sealed up as 
for submerging, and is navigated from 
the interior. This is even more uncom-
fortable than navigation from the bridge, 
but it is safe, for the boat bobs around 
like a bottle with a cork in it. When 

U.S.S. Salmon 
Bow from bridge 
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United States Submarine Salmon 

From top to bottom—Running light ; Awash; Diving; 
Rising to surface. 
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the Salmon made her trip to the Ber-
mudas, it was necessary to navigate in 
this fashion one afternoon in the 
Gulf Stream, while the sea was quite 
high. 

This voyage of the Salmon, under-
taken prior to her delivery to the United 
States by her builders, the Electric 
Boat Co., was at the time the longest 
trip that had been made by a submarine 
under her own power, and it still remains 
the longest sea voyage that has been so 
made, as most of the long trips of sub-
marines have been made along the 
coast, where harbors were available in 
case of breakdown. For that reason 

AND MECHANIC 

the voyage remains probably the best 
example of the powers of endurance of 
this class of boats. An account of the 
trip appeared in the September number 
of the Rudder, and with it were shown 
some interesting pictures of the sea con-
ditions encountered on the way. 

Pictures of the Salmon have been 
chosen to illustrate this article, as she 
is the most recent type of submarine 
in our Navy. Most of them were taken 
during her official trials at Province-
town, Mass., during May and June of 
last year. They may give a good idea 
of the appearance of the boat at different 
stages in her manoeuvres. 

WOODWORKER 
HOW TO BUILD A CAMERA OBSCURA 

Camera obscura is a familiar object 
at every seaside resort, and is still con-
sidered as a more or less mysterious 
object by the younger population. 
The apparatus is very simple and a 

glance at Fig. 2 will lay bare the mystery 
to those who do not understand its 
action. At the top of the wooden 
building, there is a moveable cowl which 
has an opening in one side. Behind the 
opening is a mirror, set at an angle of 45 
degrees, which deflects everything within 
range onto a lens fixed directly below, and 
set also at an angle of 45 degrees to the 
mirror. The lens, which has a focus of 
6 ft., is that distance from a horizontal 
table, on which, when the room is in 
darkness, the view is projected. The 
action is similar to that of the view 
finder fitted to every hand camera. 

THE CONSTRUCTION OP THE DARK 

CHAMBER 

The most conveneint shape for the 
chamber is circular, but octagonal or 
hexagonal shapes are equally suitable; 
the latter probably will be the best, as 
it means only six sides. The room when 
finished may be taken apart, for it is 
built in sections and bolted together. 

We shall first require six sides each 
4 ft. wide and 6 ft. 6 in. high; these are 
made of 3≤ in. match-boarding, nailed 
on to a framing of 2 in. by 2 in. quarter-
ing. Two uprights, each 6 ft. 6 in. long, 
are planed on one side to a bevel of 60 
degrees, as shown at Fig. 4. The rails, 
top and bottom, and in the centre, are 
tenoned in, glued and screwed up. In 
one section allowance must be made for 
a door, two upright posts being tenoned 
into the top and bottom rails and the 
middle rails tenoned on each side. The 
door should be 2 ft. 6 in. wide, framed 
up with 2 in. by 2 in. stuff with a diago-
nal piece running from the top outside 
corner to the bottom inside corner. 
Each section should be bolted to-

gether as shown at Fig. 5, the holes for 
the bolts being bored before the match-
ing is nailed on the framework. The 
roof should be framed up in sections, as 
shown at Fig. 3; each side of the frame 
should be 4 ft. 3 in. long, the lower rail, 
3 ft. 9 in., and the top rail, 9 in. long. 
The rail is shaped inside to a curve of 
6 in. radius. The outside edges of the 
long rails are planed down to a slight 
bevel; this may be easily marked off by 
placing one section on the ground pro-
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FIG. 10. 
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ducing the end to the apex of the triangle 
and raising it 3 ft. 5 in. above the ground. 
By placing a plumb line, as shown at 
Fig. 6, the angle may be marked directly 
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on the wood. The roof timbers should 
be shaped, as shown at Fig. 7, to rest on 
the sides. 

In the top of three sections, a ball 
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caster should be let in so that the top 
projects about X in. above the surface, 
as shown at Fig. 8. This is to allow the 
cowl at the top to run easily. 
The floor is made in two sections; 

the frame is shown in dotted lines at 
Fig. 3. Each half is covered with 9 in. 
by 1 in. floor boards. 
The sides may now be put together, 

the roof put on, and the whole bolted 
together, painted a dark color inside, 
and any suitable color outside. The 
roof may be covered with felt or the 
corners covered with strips of wood as 
suggested in the plan, Fig. 3. 

HOW TO MAKE THE COWL—Fig. 9 

This is the most important part of 
the camera obscura. It is made so that 
it may easily revolve on the ball casters 
already fixed in the top of the roof; it 
contains the lens and mirror, which 
have to be fitted in very accurately. A 
fairly stout piece of sheet zinc or copper 
should be bent to form a round tube of 
12 in. outside diameter and 15 in. long. 
Allowing for an overlap of 1 in. for solder-
ing, a piece of metal, 3 ft. 1>i in. long 
and 1 ft. 3 in. wide, will be required; 
this should be most carefully bent, so 
that an even cylinder is produced. The 
edges to be joined should be tinned, and 
the joint very carefully soldered. As 
this is rather a big job for an amateur 
to tackle, it may be advisable to get a 
tinsmith to join up the metal. Inside 
the tube, with the lower side 5 in. above 
the lower edge, fit in a round piece of 
wood 1 in. thick, having a hole 5 in. 
diameter in the middle. This should 
be attached later on to the sides by 
screws driven in at intervals. On the 
outside of the tube, 6 in. up, a flange 
4 in. wide is soldered on. The flange 
should be of stout metal, as the weight 
of the tube is carried on it. Take a 
piece of metal 1 ft. 8 in. in diameter, and 
cut out a circular hole in the middle, 
10 in. diameter. Snip a series of 1 in. 
cuts all around the inside, and then bend 
up these pieces so that they form a good 
surface, by which the flange may be 
soldered to the tube. The inside of the 
projections should be tinned, and in 
soldering care should be taken that the 
joints are all tight. 
The top of the tube should be turned 

in 1 in. at the top to the same slope as 

the roof. It will be necessary to cut out 
some triangular snips to get an even bend. 

Cut out a piece of metal for the top, 
allowing for an overlap of X in. or so. 
Fig. 10 shows the best way of setting 
out the cone-shaped top. This piece 
is bent, soldered up and then soldered 
to the tube, but it will be more con-
veniently done when the opening has 
been cut out; this is 7 in. each way, com-
mencing IX in. up from the flange. We 
may now fit up the mirror. This is a 
piece of ordinary silvered plate glass 
10 in. by 8 in., fitted in a zinc case, made 
as shown at Fig. 11. The metal should 
be cut out, and the corners cut to an 
angle of 45 degrees, so that they may 
be evenly folded over the edge of mirror 
and hold it tightly. On the sides of the 
frame solder on two bolts, long enough 
to go through the outside of cowl and be 
screwed up as shown. Care must be 
taken that the soldering is well done, 
for although there is no particular strain 
on the bolts, they should not be weak. 
When the mirror is fixed up, place inside 
the cowl, and screw the nuts over suit-
able washers on the outside, and tighten 
up when set at an exact angle of 45 de-
grees with the horizontal. The piece 
of wood previously prepared may now 
be screwed in, and the lens fitted in so 
that it is adjustable up or down. About 
3 in. up on the outside of tube, solder on 
a loop of wire so that a cord may be 
fixed to it, and then when the lens is 
properly adjusted to a distance of 6 in. 
from the mirror, the cowl may be fitted 
in the space and should, on being turned 
round, move easily. A length of cord 
should now be fastened in the middle to 
the loop on the lower end of cowl and 
the ends passed over two pulley wheels 
screwed in the roof; another pair of 
pulleys should be fixed on the sides, and 
then on pulling the strings, the cowl 
may be turned in any desired direction. 

HOW TO MAKE THE TABLE 

Another very important part of the 
work is the table on which the picture 
is projected. It should be 2 ft. 6 in. 
diameter, and painted a flat white, that 
is, a white without a brilliant surface. 
The top, which should be of match-
boarding, is nailed to three battens, one 
in the middle and two towards the out-
side of the circle. In the middle fix_on 
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an ordinary piano stool screw. The 
support is made of 1 in. strips of wood 
nailed together to form a hollow of 
1 in. square between them and should 
be 2 ft. 2 in. high. Screw to the top 

• the plate belonging to the screw, and 
then secure the support by struts screwed 
to the floor and upright. The top of 

• the table should be covered with card-
board, or it may be formed of plaster 

of Paris, carefully shaped to the same 
curvature as the lens. 
When the door is closed, the surround-

ing scenery will be seen on the table top, 
and a few turns one way or another will 
bring the picture into sharp focus. The 
distance of the lens from the table should 
be exactly 6 ft., but a little adjustment 
is necessary to get a sharply-defined 
projection. 

HOW TO MAKE A SIMPLE PORTIERE ROD 

The time is at hand when curtains 
over the door will be appreciated, and 
the portiere rod shown fixed in Fig. 1 
will be found to be perfectly satisfactory. 
The rod itself may be made of soft or 

hard wood, or a good straight broom 
handle may be used, cutting it to the 
length required, which is about 9 in. long-

FIG. . 

FIG 4 

FIG. 8. 

er than the width of the door to which 
it has to be fixed. 
Two brackets will be wanted, one 

shaped as Fig. 2, to screw to the archi-
trave at the hinged side of the door, on 
which that end of the rod is pivoted 
with a screw, as shown. The other 

bracket is shaped as Fig. 3, and is 
screwed on to the front stile of the door, 
the rod passing through it. The hole 
must be of such a size that the rod will 
slide freely, and should be made smooth, 
so that there is no friction. 
The brackets must be of such a width 

in relation to each other that when the 
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flu. 14. 

door is closed, the rod will be parallel 
with it (as in Fig. 4) ; and it must be far 
enough away from the architrave at the 
top of the door as to allow the rings on 
which the curtain is suspended to slide 
freely, without coming into contact with 
anything. 
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The rod may or may not be fitted with 
an ornamental end (as shown in Figs. 1 
and 4), as preferred. If so fitted the end 
must be removable, so that the rings 
can be taken off when required. 
The brackets must be fixed well up 

(as in Fig. 1), so that what draught 
comes in over the curtains is turned 
towards the ceiling. 
Wooden rings (as in Figs. 5 and 6) 

should be used, and though they may 
be purchased cheaply, our readers may 
prefer to make their own, either by 
cutting them out of fretword (as in Fig. 
7), or by turning them in a lathe (as in 
Figs. 8 and 9). By the former method 
they simply require cutting out and the 
corners glass-papered off to be passable, 
though with a file and a chisel they may 
be made much better. 

The rings may be turned in the lathe, 
by first turning the mandril A (Fig. 8), 
then boring a hole to fit this through the 
piece of wood B, and driving it on, as 
shown. This can now be mounted in 

the lathe and turned first as on the left 
in Fig. 9, then the corners taken off, as 
on the right, finally cutting each through 
into the wood mandril. 

It is not necessary for the rings:to be 
round in section; they may be square 
(as Fig. 10), or octagon outside and 
square inside (as Fig. 11), though they 
can easily be turned to the round section 
on the outside, and worked by hand 
on the inside. 
A stronger rod is formed if the pivoted 

end is shod with brass or iron (as Fig. 12), 
or failing this, the screw hole may be 
brought further from the end to gain 
strength (as Fig. 13), and the bracket 
screwed to the outside of the architrave 
instead of on the face (as Fig. 14), this 
giving the end of the rod room to swing 
round. 

Small screw eyes fixed in the rings 
form the means of attachment for the 
curtain, and to get the most strength 
these should be screwed into the side 
grain of the wood. 

DESIGN FOR AN UMBRELLA STAND 

This piece of furniture is of simple 
construction, suitable for making in al-
most any wood, and will be found con-
venient in most homes. The sizes given 
could be reduced a little if desired. 

No more seasonable piece of furniture 
could be started at the present time and 

in style it is thoroughly up-to-date and 
effective. One of its chief characteris-
tics is its sloping front rail, which gives 
it considerable distinction. 

DETAILS 

It consists of a rectangular base of 
2 in. by 2 in. stuff, halved and mitered 
together, and having a hollow chamfer 
along the upper edges, all as shown by 
the enlarged details at A and B. Into 
the back corners of this base are tenoned 
a couple of 2 in. by 134 in. uprights, 
having neat moulded caps as a finish to 
their tops. The back consists of two 9 
in. by in. boards (the top one cut to 
the pattern shown) either dowelled or 
simply glued to each other, and fixed 
into rebates at the backs of the upright. 
The six piercings should go right through 
the board. 

FRETTED FRONT ORNAMENT 

The remaining portion of the stand 
comprises two in. shaped ends, 
housed into the uprights and dove-
tailed to a 7 in. by in. inclined front, 
having some simple circular ornament 
3 in. in diameter cut through the centre. 
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Under the end pieces are fixed thin up-
rights, say 134 in. by in., and light 
strips are fixed where dotted on the 
drawing of front, in order to form three 
compartments. The fretworker can, if 
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he chooses, introduce a more elaborately 
fretted panel in the front with ad-
vantage. 
A zinc tray with wire handles should 

be obtained to fit loosely into the base. 



170 ELECTRICIAN AND MECHANIC 

A WOOD FINISHING KINK 

The following short article describes 
a method used by the writer in finishing 
a large amount of Georgia pine, hem-
lock and cypress, which, for simplicity, 
cheapness and excellence of results, is 
hard to beat. 
The stain is composed of burnt umber, 

preferably the dry color, although the 
color as sold in cans, ground in oil, may 
be used; this is mixed with turpentine, 
using enough burnt umber to make a 
heavy stain, in fact, heavy enough so 
that when put on the wood with a brush, 
it will cover the grain entirely, much the 
same as a dark brown paint. 

In using the stain, apply with a paint 
brush in any manner to cover the sur-
face, as it will make no difference with 
the result whether it laps or not; as 
soon as the surface looks dull in spots, 
rub hard with a piece of burlap, rubbing 
with the grain where possible, and re-
moving all the surplus powder; this 
will bring out the grain of the wood in a 
most gratifying manner. If the grain 
does not show up with good contrast, 
continue the rubbing until the desired 
effect is obtained. 

When the stain has thoroughly dried, 
apply a coat of shellac; when dry, 
rub lightly with very fine sandpaper, 
and finish with a thin coat of good 
varnish. 
A word of caution may not be out of 

place in regard to putting stain on more 
surface than can be rubbed before dry-
ing; this, of course, will depend upon 
the temperature of the workroom and 
character of the work; also bear in mind 
that there is more danger of getting 
the stain too thin, than too thick; be 
sure it is thick enough before com-
mencing. 

It is understood that this article may 
not be of value to the professional wood 
finisher, but is intended for the every-day 
handy-man, who has no special knowl-
edge of wood finishing, and perhaps 
cannot afford the high-priced prepara-
tions which are upon the market. 

It can be used successfully by: anyone 
capable of using a brush, bringing out;the 
natural beauty of the above-mentioned 
woods, which, when finished, will closely 
resemble black walnut. 

DEVICE FOR HOLDING POLISHED FIXTURE PIPE TO PREVENT MARRING 
W. M. KISHPAUGH 

A very useful device for holding pol-
ished fixture pipe of different sizes while 
threading, cutting off, etc., is shown in 
the accompanying illustration. 

It is quite important that the polished 
pipe used in ornamental gas and electric 
fixtures should not be marred while 
working on it. . 
The device consists of pieces of oak, 

1X in. x 2 in. by 12 in. long. These 
are placed in a vise with the broad faces 
together, and holes from Y$ in. to 1 in. 
bored in them, using the line between the 
two pieces as the centre line for the holes 
as shown. Half of each hole will be in 
each piece. 
A hinge consisting of a piece of leather 

is placed at one end joining the two 
pieces together, and soft felt is glued 
tightly on the inside of the strips. The 
pipe is placed in the hole in the block 

best suited to its size, and the block 
placed in a vise and the latter tightened 
down. 

Any amount of work may be done on 
the pipe without danger of marring it. 

This little wrinkle is used by one of 
the largest electrical contracting firms 
in this city. 
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THE MOTION PICTURE —Part V 
STANLEY CURTIS 

The Use of Electricity in Projection Work (Continued) 

An inexpensive and thoroughly reli-
able rheostat for use on 550-volt circuits 
may be constructed by almost any op-
erator, providing the work is carefully 
done. Particular attention must be 
given to the insulation of such a rheostat, 
however, or trouble may be expected. 
The rheostat to be described will carry 

a current of 25 amperes for over an hour 
without overheating, and for short runs 
of twenty minutes or so it will pass 
35 amperes without danger of burning 
out. 

In calculating the amount and size 
of wire necessary to give us the proper 
resistance for any circuit we make use 
of Ohm's law, which reads as follows: 
"The strength of a continuous current 
in a circuit is directly proportional to 
the electromotive force acting on that 
circuit, and inversely proportional to 
the resistance of the circuit." That is, 
the current is equal to the volts divided 
by the ohms; or, as it is expressed, 
1.4 For instance, an ordinary 110 
volt, 15 c.p. carbon filament incandes-
cent lamp has an approximate resistance 
of 220 ohms. If this lamp is connected 
to a circuit, having a pressure of 110 
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volts, the current passing through the 
lamp would be 110 divided by 220 or 
.5 of an ampere. 
From the formula I— e, we may 

take two others: r— R, or the volts 
divided by the amperes equals the ohms, 
and I x R= E, or the amperes multiplied 
by the ohms equals the volts. 

In designing the rheostat for use in 
series with a single arc on a 550-volt 
circuit, we must first determine the 
amount of current we shall have to use 
in order to produce a sufficiently power-
ful light. As 25 amperes will, in most 
cases, give the desired result, we will use 
that as the minimum amount oficurrent 
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the resistance in question will pass. By 
applying the formula r_R and dividing 
550 by 25, we find that we shall have to 
have a total resistance of 22 ohms in the 
circuit. Now, the resistance of the arc, 
when the carbons are separated 'he in., 
is about 1.6 ohms; and the resistance 
of carbons, connections and wire may 
be put at .4 of an ohm. Therefore we 
must have about 20 ohms' resistance in 
the rheostat in order to pass the desired 
amount of current. 
German silver wire may be used for 

the resistance coils. This wire, in a 
30 per cent. alloy, has twenty-eight times 
the resistance of copper, and has a resist-
ance of 17.95 ohms per 1,000 ft. in the 
No. 8 size. The safe carrying capacity 
of No. 8 German silver wire for continu-
ous duty is 17 amperes, but for inter-
mittent duty the capacity is doubled. 
For grojection work we may safely 
"split the difference" and figure on 
this size as the one to use, as the machine 
will seldom be used for any great length 
of time on the 550 volt circuit with a 
rheostat, owing to the enormous waste 
of current and resultant expense. 
As this size of wire has a resistance of 
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17 .95, or practically 18 ohms per 1,000 
ft., we shall have to use about 1,110 ft. 
of wire to give the desired 20 ohms re-
sistance. The wire may be wound in 
coils over a wooden mandrel 134 in. in 
diameter. If eighty turns are put on 
for each coil, the turns will be somewhat 
less than X in. apart when the coil is 
pulled out to 28 in. in length and fast-
ened in the frame, as shown in Plate 5, 
Figs. 1 and 2. There will be about 
31 ft. of wire to each coil, and in 36 coils, 
therefore, we shall have 1,116 ft. of wire. 
The frame or support for the coils is 

best made of Y$ in. strip and angle iron, 
as shown in the cut. The rods from 
which the coils are supported are pieces 
of e$ in. gas pipe. Fig. 4 in Plate 5 
shows the method of clamping the ends 
of the coils. A strip of X in. brass is 
bent as shown, and is insulated from the 
gas pipe by sheet asbestos. After as-
sembling the spirals, they are all con-
nected in series. The controller shown 
in Fig. 3, Plate 5, enables the operator 
to cut out from one to six of the coils, 
thereby increasing the current when 
necessary. This will be found very 
convenient, if the current is taken from 
the railway feeders, as the voltage lowers 
when a car passes. 
As mentioned above, a rheostat is very 

wasteful of current, especially on circuits 
of from 220 volts upward. For example 
the arc requires about 25 amperes at 
45 volts, or 1,125 watts to furnish light. 
Therefore we use up 25 amperes at 505 
volts on a 550-volt circuit in the rheostat. 
It will be seen at a glance that 13,750 
watts are wasted in the resistance, and 
only 1,125 watts are actually used to 
produce the light. Practically the only 
means of avoiding this enormous waste 
of current is to use a motor-generator set, 
a diagram of which is given in Plate 2. 
Here we have a motor, wound for the 
line voltage, direct-connected to a low-
voltage dynamo. The dynamo is usu-
ally shunt wound and the voltage may 
be varied by turning the handle of the 
field rheostat. The dynamo terminals 
are connected directly to the arc lamp, 
with little or no resistance in the circuit. 
A voltmeter is generally used across 
the generator terminals to show when 
the proper voltage is obtained before 
striking the arc. 

Such a set requires practically no 
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attention, except cleaning and oiling, 
and will soon pay for itself in the amount 
of current saved, if the arc lamp is re-
quired to burn for any great length of 
time. 

Direct current has been almost en-
tirely replaced with alternating current 
in the outskirts of nearly every city and 
town; in fact, in some of the more recent 
central station installations, alternating 
current is the only kind generated for 
use on power and lighting circuits. The 
principal reason for this is the fact that 
alternating current may be generated 
at a comparatively high voltage at the 
plant, then " stepped up" to a far greater 
voltage by means of "transformers," 
and finally sent out over a transmission 
line of comparatively small copper wire to 
the centre of distribution, perhaps many 
miles away, where it is " stepped down" 
to the usual 110 or 220 volts for use in 
the stores, residences, factories, etc. 
A high tension current may be sent 

over a comparatively small wire without 
undue loss or heating, whereas the same 
amount of energy, at a pressure of 110 
volts, for instance, would require many 
times the cross-section of conductor to 
carry it to the consumers. Therefore, 
the alternating current system means a 
great saving of copper in long trans-
mission lines. 
On an alternating current circuit we 

may make use of a type of the "trans-
former" above mentioned, to cut down 
the usual 110 or 220 volts to the 40 or 
50 required for the motion-picture arc, 
and at the same time save the extra 
current that would be wasted in a rheo-
stat, if one were used. 

Before taking up the use and connec-
tions of the transformer, let us under-
stand the principle on which it operates. 
This principle is based upon a property 
of electricity known as "induction." 
If two wires are laid side by side, but 
insulated from each other, and at alter-
nating current is passed through one, 
a similar current will be "induced" in 
the other wire, even though they are not 
connected in any way. Now let us wind, 
say, five turns of rather heavy insulated 
copper wire around one end of a bundle 
of soft iron wires, perhaps X in. in 
diameter by 6 in. long. Then, on the 
remaining space on the iron "core" we 
wind, say, fifty turns of somewhat finer 
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insulated wire. The two ends of the 
fine wire may then be connected to the 
terminals of an 8 c.p., 110-volt lamp. If 
we connect the ends of the heavy wire 
to the terminals of a rather powerful 
battery having a pressure of about 
6 volts, the lamp will flash up brightly 
every time the connection to the battery 
is broken. This is due to the higher 

,e+ voltage induced in the fine wire, the 
inductive effect being greatly enhanced 
by the presence of the iron core. While, 
in the above example, an "interrupted 
direct current" was used for sake of 
convenience, the effect would be the 
same with alternating current. The 
reversals of current would come so 

rapidly, however, that there would be 
no " flashing" of the lamp and it would 
burn steadily. 
The current induced in the fine wire 

will be greater in potential and less in 
amperes than that cf the heavy wire. 
This ratio is almost entirely dependent 
upon the relative number of turns exist-
ing between the large and the small 
wires. Thus, if we connect the ends of 
the fine wire coil to a 110-volt circuit, 
an electromotive force of 10 volts will 
be induced in the coarse wire coil. It is 

upon this principle that the "econo-
mizers" for motion-picture arcs are 
constructed. A glance at Fig. 2, Plate 
3, will make this clear. The current 
passes through the primary coils P, 
around the core C, at a voltage of 110 
or 220. This induces a current of twice 
the amperes but only about half the vol-
tage, in the secondary coilsS. The second-
ary terminals are connected to the arciL. 

If an alternating current is passed 
through a solenoid or hollow coil of 
wire, secondary currents will be in-
duced in each neighboring turn. These 
currents tend to oppose the flow of the 
main current, and constitute what is 
known as an "inductive resistance." 

If a mass of laminated iron is placed 
inside the solenoid, this retarding effect 
is greatly increased and we have what 
is called a "choke coil." Choke coils 
are often used on motion-picture arcs, 
and the connections are shown in Plate 3, 
Fig. 1. A small choke coil is introduced 
into the primary circuit of the trans-
former in Plate 3, Fig. 2, at R. By 
means of this coil the voltage and result-
ant current in both primary and second-
ary may be increased or diminished as 
required. 
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Thinking that perhaps some reader 
of an experimental turn of mind might 
like to try his hand at the construction 
of an inductive resistance to replace a 
rheostat on an alternating current cir-
cuit, the writer will describe a choke 
coil, built by him several years ago and 
which gave excellent service on a 60-
cycle, 110-volt circuit. The coil con-
sists essentially of a solenoid of insulated 
copper magnet wire A, Fig. 10; the 
fibre support or bobbin, B; the lami-
nated iron core, C, which can be par-
tially withdrawn from the solenoid by 
means of the rod, D; the whole mounted 
upon a slate baseboard, F. Figs. 11 

F.r 11 F:c.10 

Fi& 12 

and 12 give the end elevation and plan, 
respectively; in Fig. 12 the core is 
shown drawn out to the fullest extent. 
We will first take up the construction 

of the core, which consists of a pile of 
very thin sheet-iron plates cut 8 in. long 
by 3 in. in width. There must be enough 
pieces cut to make a pile 2"he in. high 
when tightly clamped together. We 
shall also need two pieces of XI in. iron 
plate cut to the same size, and a piece 
of 1/46 in. sheet-iron cut to this size, but 
having a projecting tongue, C2, Figs. 10 
and 12, on which to fasten the rod, D. 

After cutting the laminations of thin 
sheet-iron (the writer used "stove-pipe 
iron"), each piece should be coated with 

shellac varnish. A quick and effective 
method of doing this is to dip the sheets 
in a shallow tray containing the shellac, 
holding the sheets of iron by the edges 
and afterward standing them on edge to 
dry. The insulation of one piece from 
another in this manner materially re-
duces the quantity of heat which 
develops in the core, after long use. 
When the iron is dry, divide the mass 
into two piles and place the 1/46 in. plate 
with projecting tongue between the 
piles. (See Fig. 10.) The Yé in. plates 
are then placed on top and bottom and 
the whole bundle squared up. Clamp 
the bundle firmly together with a hand-
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clamp and drill a lie in. hole down 
through the pile, in each corner of the 
plate, to take the clamping screws, C4, 
Fig. 12. These holes should be drilled 
down to the bottom plate, but not 
through it. In this plate holes should 
be drilled and tapped for the long 8-32 
screws, one of which is shown in Fig. 10. 
The heads of these screws must be 
countersunk in the top plate and the 
body of the screws insulated from the 
core by wrapping paper around them, 
before inserting in the holes. If the 
work has been carefully done, we now 
have a compact mass of laminated iron 
3 x 3 x 8 in. with a projection, to which 
we secure the yg in. brass or iron rod, D. 
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A wooden handle, D2, is drilled to slip 
over the end of the rod and fastened by 
means of a screw in the end. 
The winding of the solenoid or coil is 

best done in a lathe, as the heavy copper 
wire is most difficult to handle. The 
"former," on which the coil is wound, 
is made as shown in Fig. 13. It consists 
of three oblong blocks of wood, each 
having surface dimensions of 3 x 8 in., 
and tapering in thickness, so that when 
the three are placed together the total 
depth is 3yi in. A glance at Fig. 13 
will make this clear. The tapering 
construction is used so that the centre 
piece, B, may be driven out after the 
coil is wound, thus collapsing the form. 
A 12-in, length of soft steel or 
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iron rod is centered in the block, B, and 
prevented from turning therein by the 
insertion of a 3/46 in. pin into a hole 
drilled through block and rod. Small 
blocks of wood, F, may be fastened by 
screws to the body of former and spaced 
6 in. apart. These will prevent the 
turns of wire from separating when the 
second and third layers are put on. 
The former may then be placed be-

tween the lathe centers and secured to 
the face plate by means of a dog, as 
shown in Fig. 14. A piece of friction 
tape about 16 in. long should be placed 
on each of the four sides of the former, so 
that the coil may be held together while 
being removed from former. The tape 
will readily adhere to the wood while the 



176 ELECTRICIAN 

winding is being done. About 8 lbs. 
of No. 6 double cotton-covered magnet 
wire will be required. If carefully 
wound, 32 turns may be put on in each 
layer, and the winding is three layers 
deep. The starting end of the coil 
should be securely fastened, as shown in 
Fig. 14, by passing it through a notch 
in one of the retaining blocks, when by 
tightening the screws, the wire will be 
firmly clamped. The lathe should be 
turned in the direction of the arrow and 
at the slowest speed. The spool of wire 
is placed on a spindle to the left of the 
operator, who should wear an old pair 
of heavy gloves, as otherwise his hands 
will be burned by the friction of the 
wire as he guides it onto the former. 
A small wooden mallet will assist in 
flattening the turns, especially on the 
first layer. In winding the second and 
third layers the operator will have no 
difficulty in guiding each successive 
turn into the channel formed by the 
turns beneath it. This is clearly shown 
in Fig. 10. 

After the winding is finished, the ends 
of the tape previously mentioned must 
be brought up tightly over the coil and 
stuck together. After removing the 
former from lathe, the center block may 
be driven out, the former collapsed, 
and the wire, now in a solid coil, removed 
ready for taping. 
The ordinary cotton tape sold in rolls 

is most suitable for our purpose. The 
insulating tape known as " friction tape" 

should not be used, as it will emit a most 
disagreeable odor if the coil becomes 
warm in use. After selecting a width 
of cotton tape,—the g in. width is just 
about right,—the end is secured to the 
coil with shellac varnish, as at A, Fig. 15, 
and the roll passed through the center 
of the solenoid, first removing the piece 
of friction tape at this point. The 
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cotton tape is wound tightly over and 
through the coil, each turn of tape over-
lapping its neighbor for about half the 
width, until the entire mass of wire is 
neatly covered from end to end, with 
the starting and finishing ends of wire 
projecting from their respective corners. 
The starting and finishing point of the 
tape will be at the bottom of the coil, 
when it is in position. The whole layer 
of tape should be given two coats of 
thin shellac, the first coat being thor-
oughly dried before the second is put 
on. A final baking for two hours in an 
oven is desirable but not absolutely 
necessary. 

F16. 16 s c. 
While the shellac is drying, the fiber 

tube which supports the solenoid may 
be made. Four pieces, each 8 x 3 yg in., 
are cut from a sheet of 5 in. fiber and 
the edges beveled, as shown in Fig. 16, 
so that when assembled the pieces will 
form a tube 8 in. long and 3yi in. square 
on the ends. 

Before forcing this tube into the sole-
noid, thick shellac should be applied 
to the beveled edges of the sheet fiber. 
When this is dry, the sides of the tube 
will be firmly cemented together. 
The baseboard should be of slate, cut 

to 8 x 20 in., and about g in. in thick-
ness. The solenoid is secured to it by 
means of x g in. soft iron strip, bent 
to the shape shown in Figs. 10 and 11. 
The method of fastening the supports 
to the slate is shown in Fig. 10 at G'. 
Further description is unnecessary. 
The starting and finishing ends of wire 

are soldered into copper lugs, which are 
clamped to the copper or brass plates, J, 
on the base. 
The regulating rod, D, passed through 

a rigid support, E, and may be held at 
a given position by setscrew, E. The 
support must be good and stiff, as the 
current has a tendency to pull the iron 
core into the solenoid, while coil is in 
operation. This pull is surprisingly 
powerful, too. 
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The coil is connected in the circuit in 
the same manner as a rheostat, and the 
current is increased by withdrawing 
the iron core from the solenoid. The 
core should be in when arc is started 
and gradually drawn out until enough 
light is obtained. 
The above coil will carry 50 amperes 

safely and give results far superior to 
rhepstats on an alternating current 
circuit. On a current of high frequency, 
such as 125 or 133, it will be necessary 
to pull the core out farther than on a 
60-cycle current, for the retarding effect 
is greater as the frequency increases. 
Needless to say that this coil will not 
operate on direct current. 
The operator who uses a choke coil 

or transformer on his lamp will often 
be annoyed by having the lugs or termi-
nals of the asbestos-covered cable burn 
off, perhaps in the middle of a reel. 
This is _due to the heating effect of the 
heavy current, combined with the in-
tense heat of the arc. On nearly all of 
the new models of arc lamps this mishap 
is prevented by a solid bronze arm ex-
tending back and well away from the 
arc. To this arm the terminals are 
fastened. The operator who uses one 
of the old lamps may improvise an arm 
of X in. copper rod, flattened at either 
end, as shown in Fig. 17. One end of 

:  

Extension for 1U5S 

Fig. 17 

thiswis clamped to the lamp terminal 
and the other extends back for connec-
tion to the cable. 

Another annoyance to be found on 
the old lamps is that of having the bronze 

arm, under which the carbon is clamped, 
break, thereby dropping the carbon 
out of the lamp. This may be prevented 
by using an arm of cold-rolled steel 
forged to the shape shown in Fig. 18. 

Co CD lII I I 

Carbon-holder arm 
StanIej 
Fig. 18 

This will stand the heat and expand 
without cracking. 
As already mentioned, direct current 

gives the ideal light for projection work, 
but on account of the cheapness of trans-
mission, alternating current is the only 
kind used in many places. The " happy 
medium," and, in the hands of an intelli-
gent operator, the ideal system, is found 
by the use of a " Mercury Arc Rectifier," 
a very simple diagram of which is given 
in Plate 3, Fig. 3. For sake of simplicity 
the starting coils, magnets, cut-outs, etc., 
have been omitted, as space would 
hardly permit of a just description. 
The instrument is supplied with alter-

nating current through the switch, S, 
from which it goes to the step-down or 
auto-transformer, T; the alternating 
current then passes to the rectifier, B, 
which changes it into direct current for 
use at the arc. By simply closing the 
switch and touching the carbons of the 
lamp together the rectifier is started 
and the lamp supplied with a steady 
direct current of just the proper voltage 
without the use of rheostats. 

These rectifiers are very economical 
in operation and, with proper use, will 
not get out of order. 

(To be continued) 

THE FUTURE OF ELECTROPLATING FROM THE 
ELECTROCHEMIST'S VIEW 

Address by Percy S. Brown before the National Electroplaters' Association. 

There seems to be a general impression tude is an unadvised one, as the modern 
among platers that the chemist is merely chemist is, as a rule, a specialist and 
a theorist and they are inclined to smile when he becomes interested in plating 
whenever he attempts to show them it is only a matter of a short time before 
some points jabout plating. This atti- he learns the practical points and be-
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comes equipped to more than compete 
with the experienced plater. 

ELECTROPLATING AND CHEMISTRY 

Electroplating is essentially a chemi-
cal,—or, more correctly, an electro-
chemical process, and, therefore, it is far 
easier for a chemist who knows the 
theory of electrolytic action to learn the 
practice of plating than for the practical 
plater to learn the theoretical. Event-
ually the plater will also be a chemist 
as a matter of self-protection, as other-
wise he will find himself being replaced 
by the younger generation. If you 
make inquiries among foremen platers, 
you will find that they are awakening 
to this fact and are looking into the 
question of taking up the study of chem-
istry either in night schools or by cor-
respondence. 

If we give credit where credit is due, 
we will find that the greatest advances 
in electroplating have been made through 
the published researches of chemists 
and metallurgists or platers well versed 
in chemistry. Such names as Classen, 
Sang, Cowper-Coles, Watts, Langbein 
and others should be well known by 
every plater through their researches 
in electroplating and similar lines. The 
improvements in the art of electrodepo-
sition have been so gradual that we are 
inclined to feel that it is but the natural 
outcome of a progressive age and not 
due to the careful work of a few able 
men. Unquestionably our progressive 
platers' supply houses have been instru-
mental in bringing about improvements; 
but many of these improvements are 
the result of years of work by chemists 
and metallurgists either directly in their 
employ or whose patents and investiga-
tions have been considered of sufficient 
monetary value to receive their financial 
backing. In the same way the compe-
tition between the various supply houses 
has been a direct means of benefiting 
the plater, as this competition has caused 
great improvement in the quality and 
variety of the various materials used in 
plating and has aided in the develop-
ment of new methods and processes. 
In all of these improvements you will 
find that the chemists had an active 
part, and it is certain that the more 
closely the chemist becomes associated 
with the supply houses the more im-
provements will be made. 

A KNOWLEDGE OF CHEMISTRY 

As an example of how a knowledge 
of chemistry will benefit the plater, I 
know of cases where materials are sold 
under fancy names and when analyzed 
are found to be commercial material that 
can be purchased on the open market 
100 per cent. cheaper than they can be 
purchased from the supply houses. 
This is no exaggeration but an absolute 
fact, although fortunately it is a severe 
case and one not occurring very com-
monly. The fact that platers' supply 
houses are not immune from taking 
large profits for commercial material 
sold under fancy names makes it all the 
more necessary that the plater should 
be able to determine the quality of the 
material that he is buying. The plater 
who can demonstrate to his employers 
how he can save them money by his 
knowledge of chemistry will soon be 
pushing the so-called practical old-time 
plater to the wall. 

THE OLD METHOD 

The old method of mixing solutions 
by adding a little of everything at hand 
until the solution works satisfactorily 
is gradually disappearing, as the plater 
begins to realize that possibly some of 
the ingredients are unnecessary. We 
are all aware that many of the common 
formulas used today are the outcome 
of haphazard experiments and that 
many so-called "trade secrets" are 
compounded in this manner and are for 
the most part useless. There are but 
few of the "trade secrets" that would 
stand the light of day and many owners 
of such "secrets" would wonder how 
they ever had faith in them should they 
once be submitted for unbiased com-
ment. The chemist is in reality an 
enemy to trade secrets. He is in a way 
a detective and on analyzing a secret 
solution discovers that the secret so 
jealously guarded is merely some com-
monly used solution with some inert 
material added which is useless except 
so far as it gives the owner of the secret 
a good excuse for secrecy and an excel-
lent chance to hoodwink others. 
The chemist figures theoretically the 

quantity of different materials, knows 
their properties and action, whether 
they will mix without a chemical change 
taking place, whether they will have a 
poisonous effect and all the large and 
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small things necessary to the successful 
outcome of his work. He is like the 
engineer and other professionals who 
have a definite object in mind and work 

• on scientific principles to obtain results. 
PROGRESS IN ELECTROPLATING 

There are many platers today who 
follow the chemist's line of work and a 
number of these are well versed in chem-
istry; but there are also many who are 
neither the one nor the other and they 
are the ones who ten years from now 
will be just where they are today, if 
not further down the scale. The day 
of the old-time plater and his secret 
formulas and methods is passing, and 
passing rapidly, and modern methods 
and modern platers are coming rapidly 
to the fore, and before long chemistry 
will be the open sesame to the best posi-
tions offered. 
The thing to remember, however, is 

that success will not come to even the 
chemist plater unless he realizes that 
to attain success he must put behind 
him all the old ideas and distribute his 
knowledge freely to others. Our valu-
able trade papers have done much to 
advance the plater by publicity and if 
the new plater, benefiting by the knowl-
edge he has gained by reading these 
papers, will write of his experiments 
and observations instead of hiding them 
away in the back of his head, as has been 
the custom, he will be doing himself 
and the members of his profession untold 
good and will gain far more than he 
would under the old régime. 

OPPORTUNITIES FOR PLATERS 

• The opportunity for the new plater 
was never so great as it is now that we 
have an association for the purpose of 
disseminating knowledge of the pro-
fession to the profession. Those who 
believe in the idea of the new plater 
should not hesitate to come forward 
voluntarily and contribute their sup-
port to the association. Time will show 
that those who do this will be the ones 
who believe in the wonderful oppor-
tunities open to the plater who has a 
knowledge of chemistry and they will 
be the ones who will contribute their 
knowledge and state the results of their 
experiments and investigations the most 
readily. The main fault with the papers 
prepared by the old-time plater lies in 
the fact that his arguments are seldom 
convincing; he lacks the necessary 

knowledge of chemistry that would not 
only clinch his arguments, but would 
also give him the feeling of confidence 
in his results only obtained by those 
who have accomplished their end by 
careful scientific investigation and not 
by hearsay or by careless methods. 

STUDY CHEMISTRY 

There is no doubt that the plater is 
beginning to realize the advantages that 
chemistry holds for him, and there are 
many today who are spending their days 
hard at work and their evenings poring 
over chemical text-books or in classes 
at night school. Many of these men are 
middle-aged and have families and they 
realize that their earning capacity will 
be increased by a knowledge of chem-
istry, and therefore do not hesitate to 
sacrifice their evenings to study in order 
better to provide for the future. These 
men and the younger generation who are 
studying chemistry while they are learn-
ing the practical part of plating are the 
ones to whom the greatest credit is due, 
and their success is certain. The future 
will see the electroplater a chemist with 
absolute certainty, unless he be so short-
sighted as to neglect the psychological 
moment that opportunity offers. 

—The Keystone. 

Ferro-Silicon 
This material, now largely used to 

improve the physical qualities of steel, 
possesses peculiarities which render it, 
in some conditions, dangerous. Atten-
tion was first drawn to this fact in 1907, 
when it was discovered that ferro-
silicon gave off poisonous emanations 
and was liable at times to cause explo-
sions. In 1908 the death of five persons 
on a ship carrying a cargo of ferro-silicon 
was ascribed to its action. Investiga-
tions were then set on foot, and the 
report of the local government board 
in England on the subject has just been 
published. The material is an alloy 
of iron and silicon, but there appears 
to be no chemical union. Singularly 
enough, the dangerous gases are pro-
duced most abundantly when the per-
centage of silicon is about 50, but if 
the percentage is above 70 there appears 
to be no danger. The investigators 
recommend that the transport and 
storage of ferro-silicon be confined to 
grades in which the percentage is below 
30 or above 70. 
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PmGieT 
THE "GNOME" AVIATION ENGINE 

AUSTIN C. LESCARBOURA 

In cross-country, altitude, endurance, 
distance and every incident connected 
with successful aeroplane flights, we 
find the "Gnome" motor was used by 
the victorious aeroplane driver in most 
instances. It is a recognized and proven 
statement that the "Gnome" motor 
is the leader of all other aeronautic 
engines. At the Harvard and Belmont 
Park meets in this country, especially 
at the latter meet, this engine held its 
usual prestige over the other entrants. 
Practically all the world's records are 
held by this engine today, and even 
yesterday, for the combination is either 
the Farman Biplane or the Bleriot Mono-
plane using the "Gnome" engine. 
Therefore, in view of the importance 
of this engine, the writer will endeavor 
in the succeeding pages to give a descrip-
tion of this wonderful product of French 
engineering and science. 
The "Gnome" engine for aeronautic 

purposes is known as the " Omega type" 
by the manufacturers. It is built by 
the "Societe des Moteurs Gnome," 
Paris, France. It has been constructed, 
not with the idea of having the parts as 
light in material as possible, but an 
engine which is light in design. For 
this reason, nickel steel is used wherever 
possible, and aluminun parts are en-
tirely unknown to the construction, 
for it has been found through actual 
experience that this metal is unreliable 
for appliances where life is at stake. 
This is quite a novel departure from 
the standard aviation motors which 
use aluminum in their construction. 
Furthermore, none of the parts are 
cast, but each is individually machined 
into shape. 
The engine consists of seven cylinders 

branching from a common centre which 
is the shaft. The shaft is hollow, and 

through this, the cylinders are fed the 
explosive mixture and the lubricating 
oil. For lubricating, castor oil is used 
at the rate of 2 liters an hour. This is 
also one of the characteristics of the 
motor, and the burning oil always leaves 
a long trail of smoke in the wake of the 
flying aeroplane. Owing to the fact 
that the shaft is stationary and bolted 
solidly to the aeroplane framework, 
the revolving cylinders form a perfect 
fly-wheel, which causes the motor to 
work very steadily, and in general prin-
ciple, not unlike that of the steam 
turbine as compared with the steam 
engine. For this reason, the motor 
will work with good efficiency with one 
or more cylinders missing, owing to the 
momentum of this fly-wheel inertia. 
Through this feature, alone, the motor 
has advanced to the front rank of avia-
tion, and obtained its renown for smooth 
running qualities. Another point: the 
cooling, is accomplished by the cylinders 
themselves. As each is supplied with 
cooling flanges, the engine is cooled to 
perfection by its own movements. It 
might be interesting to remember that 
M. Henri Farman, after remaining in 
his aeroplane four hours and a half, 
while flying for the Michelin Duration 
prize, in November, 1909, at Mour-
melon, France, on landing, discovered 
that his "Gnome" motor was perfectly 
cool, which proves its effectual cooling 
properties. 
The cylinders are turned at present 

from solid steel bars about 5 in. in 
diameter, until a tube is obtained with 
walls of 1.2 m.m. thickness. The won-
derful feature of possibly the entire 
construction is in the thickness and 
strength of this wall of the cylinders, 
which withstands the tremendous in-
ternal and centrifugal strains. The 
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consumption of petrol is 300 grammes 
per h.p. per hour. The speed of the 
motor can be readily throttled from 
200 to 1,300 revolutions per minute. 
The inlet valves are arranged in the 

centre of the pistons, and while they 
are automatic in action, they are of a 
very delicate nature, in the arrange-
ment of the valves. The piston has a 
single iron piston ring. Surrounding 
this piston ring is a brass strip which 
is bent over. This brass strip is kept 
expanded by the pressure of the piston 
ring, and the explosion pressure still 
further tends to expand it and keep it 
tight. The piston like the cylinder is 
of steel. The inlet valves are of the 
ordinary type, but their stems are 
engaged by a pair of levers terminating 
in counterweights. These counter-
weights are acted on by a flat spring 
which constitutes the valve closing 
spring as the engine rotates; the valves 
tend to fly radially outwards and con-
sequently to open under the centrifugal 
action. The counterweights exert a 
centrifugal force in the opposite direc-
tion, tending to keep the valves closed, 
so the effect of rotation neither tends 
to open or close the valves. The only 
active effect to which they are subject 
is that of the spring holding the valves 
closed and that of the suction opening 
the valve on the suction stroke. For 
this complicated description of the 
intricate inside working of the engine, 
the writer is indebted to the "Automo-
bile Dealer & Repairer," of England, 
where the " Gnome" engine has caused 
quite an interest among the automobile 
trade. 
The magneto is of the well-known 

"Bosch" type. This is driven by gears 
of a ration of 4 to 7, and the current is 
distributed to the seven spark plugs 
of the cylinders through an ebonite 
distributor with seven brushes, and 
from these brushes the current is con-
veyed to the spark plugs by bare wire. 
The oil pump is placed on the opposite 
side of the magneto and is a perfect 
mechanical pump with two cylinders 
and two distributors. The reader will 
note that the magneto, oil pump, car-
buretor, and the other necessary acces-
tories are at the extreme end of the 
ssationary shaft of the engine where 
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same is rigidly bolted to the aeroplane 
frame-work. At the other end of this 
shaft is the revolving member and the 
propeller directly bolted to same. The 
carburetor, as before stated, is placed 
at the end of the hollow shaft. It has 
an automatic air valve, and will work 
satisfactorily under almost any condi-
tion found in the art. The spark plugs 
of the engine cylinders likewise are 
specially designed to resist the con-
ditions to which they may be subjected, 
as, for instance, the lubricating oil 
which forces its way to them. The 
motor may either be used with the 
shaft rotating and the cylinders station-
ary, or vice-versa. Of course, the 

most widely used method is as a 
rotary motor, i.e., with the rotating 
cylinders and fixed shaft. In the former 
case it would be practically the same 
operation as the "Anzani" 5-cylinder 
motor, and would lose its claim to the 
class of rotary engines. 
Coming to the question of weight it 

might be interesting, and a marked 
contrast to compare the "Gnome" 
engine with an ordinary automobile 
engine. The 50 h.p. " Gnome" weighs 
167 lbs. An automobile engine com-
plete with radiator, fly-wheel and neces-
sary accessories would mean for the 
same weight, an installation of a 6 h.p. 
engine. 
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The 100 h.p. " Gnome " motor which 
was used by M. Alfred LeBlanc and Mr. 
Grahame-White in the International 
Cup Race at Belmont Park, proved to 
the defenders what a remarkable, un-
excelled speed could be derived from 
the Bleriot-" Gnome" combination. On 
the straight-away flights M. LeBlanc 
made speeds in excess of 70 miles an 
hour and nearer to. the 80-mile an hour 
mark, thereby becoming the speed 
champion of the world's aviators. A 
well-known American in aviation circles 
predicted the victory of these machines 
in the month preceding the meet, and, 
furthermore, claims that this type will 
hold its own for time to come, excepting 
possibly the " Baby Wright." This 
machine came within the shadow of 
Mr. Grahame-White's speed during the 
contests, but far from equalling that 
of the little Frenchman. 
The 100 h.p. " Gnome, " roughly 

speaking, consists of two 7-cylinder 
50 h.p. units connected on the same 
shaft and bolted together. The cylin-
ders are so irranged that looking from 
the front, the cylinder of the rear engine 
will be half-way between the cylinders 
of the front unit, therefore allowing 
every cylinder to be seen from the front, 
the reason being to allow each cylinder 
to receive the full effect of the inrushing 
air and thus get the maximum cooling 
effect. The pessimists who predicted 
that the 100 h.p. would not remain 
cool during the one-hour flight required 
to cover the 65 odd miles of the race 
were keenly disappointed in their proph-
ecy, for the engine of Mr. Grahame-
White was sufficiently cool at the finish 
to very probably go quite a little distance 
beycnd that required. He readily 
finished, and barring the unfortunate 
accident of M. LeBlanc, he would also 
have finished the single mile that barred 
him frcm the victory. 
As to the size of the 50 h.p. " Gnome," 

the writer will tell of a little incident at 
Minecla Aviation Field, while recently 
watching Mr. Clifford B. Harmon pre-
paring for a flight. The "Gncme" on 
the "Henri Farman" biplane was still 
at rest. One of the spectators turned 
to the writer and asked if Harmon was 
going to fly. On being answered that 
he was, the spectator asked where was 
Harmon going to get power. 1 pointed 

to the " Gnome," much to the surprise 
of the man, for, he told me, he had taken 
that for another "monkey-business," 
but never would call that a motor. 
Compared, to the 7-ft. propeller which is 
connected onto it, it is difficult to see 
where such a small machine can do the 
work, so I fully assured the man in a 
serious manner. 
As a final word, not only is the 

" Gnome " motor a wonderful machine as 
a piece of machinist's work, and also in 
regard to the design and science which 
brought it to a commercial success, but 
its name, the " Gnome," has been well 
chosen, for in its use aviation has become 
a more substantial sport. A reliable 
motor was the missing "link" in the 
aeroplane flights of the early pioneers, 
and today this problem has been well 
overcome. The next problems to be 
solved will be those of better construc-
tion and better designs in the aeroplane 
proper. As to the American and Euro-
pean engine manufacturers, who are at 
present embarking new rotary engines on 
the market for aviators, let us close with 
the old proverb, "Imitation is the sin-
cerest flattery." 

M. Lepine, the prefect of police in 
Paris, has had the question of regulating 
aerial circulation under consideration 
for some time, and has now drawn up a 
code which will be put into force at an 
early date. The chief provisions are: 

1. The new regulations will apply 
to the three following classes of machines 
for aerial locomotion: aeroplanes, dirig-
ible balloons and free balloons; all three 
classes will be included under the general 
denomination of aeronefs. 

2. Landing at any point within the 
city of Paris or the communes of the 
Seine Department is forbidden. 

3. Apparatus circulating above Paris 
and the chief towns of the department 
must keep at such a height that a land-
ing can be made at a point free from 
collections of buildings. 

4. Pilots of dirigible or free balloons 
may not throw overboard any form of 
ballast but fine sand. 

5. No aeronefs, if compelled to land 
unexpectedly, may make a new start 
from the place of landing. All appara-
tus must be taken to pieces and removed 
to the nearest fixed starting grounds. 
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75-WATT BIPOLAR DYNAMO WITH WROUGHT IRON FIELD MAGNET 

WNI. C. HOUGHTON 

Part II.—Winding and Assembling 

The armature may be first taken in 
hand. The core slots, heads and shaft 
for e$ in. at each head should be thor-
oughly insulated. The writer has found 
that a special grade of tough cotton 
paper about .008 thick, put on with 
shellac, is best for this purpose. It 
should be obtained with the other ma-
terials for the machine. Micanite, 
Empire cloth, thin muslin, etc., may be 
used if the cotton paper cannot be had. 
Thin press-board will do for the slots, 
but takes up rather more room than is 
desirable. 

If the cotton paper is used, proceed 
as follows: Cut one strip 2 in. wide and 
about 16 in. long, two strips g in. wide, 
234 in. long, and four discs 134 in. diame-
ter with X in. hole. Each disc should 
have one radial slit. 

Prepare twelve soft pine strips 742 in. 
thick, 34 in. wide and 2 in. long. These 
should be carefully planed out to accu-
rate dimensions, particularly the thick-
ness. It is best to plane out in one or • 
more long strips and then cut to length. 
Shellac the armature core, heads and 
shaft for e$ in. nearest each head. 
Rather thick shellac is best for this 
purpose. When dry enough to be 
tacky, mount between lathe centres or 
otherwise hold it conveniently. Shellac 
2 or 3 in. at one end of the 2 in. strip of 
paper, on one side only. Fold the end 
around three sides of one of the pine 
strips. Push firmly into one of the 
armature slots. The shellac side should 
of course be toward the armature, not 
the strip. Indeed, great care should 
be used to keep the strip and the outside 
of the paper clean, otherwise it will be 
very hard to take out the wood for 
winding the coil. The wood should 
go in hard enough to hold the paper 

securely in place, but not hard enough 
to cut it or break it at the corners. 
Care must be taken to put the paper 
in the first slot squarely, so that it will 
go straight around the armature. Do 
not cut the paper, but fold down into 
the next slot and secure with another 
strip. The paper should not only lie 
smoothly in the slots, both bottom and 
sides, but on the tops of the teeth. Be 
sure to push sufficient slack into the 
slot so that the strip will not break the 
paper as it goes in. Shellac more of 
the paper from time to time, and proceed 
in the same way until all slots are filled. 
The paper is left in a continuous strip, 
not cut off until all the coils are wound, 
shellacked and baked. 

Next, put one of the slotted discs on 
each head, over the conical nut. The 
slit will allow the ends to be lapped, 
making the paper fit the surface closely. 
Both the head and paper are shellacked 
to make them stick. Put one of the 
g in. strips around each end of the shaft, 
securing it in the same way, and then 
the other two discs on the heads. 

If the above directions have been 
carefully followed, every part of the 
armature that the winding will touch, 
will be insulated. 
To those who are inexperienced in 

the art, armature winding is rather a 
difficult matter. If, however, the prin-
ciple of the thing is once understood, 
success is only a matter of care and neat-
ness. A careful study of directions 
before beginning will help the amateur. 
The winding here described will give 

10 volts at 3,500 revolutions per minute. 
It consists of 12 coils, 10 turns per coil, 
of No. 18 (B. & S.) double cotton-covered 
wire. A little less than one pound is 
required. The spool should be so 
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mounted that the wire may be wound 
direct from spool to armature, cutting 
only as each coil is finished. 
Mount the armature in the lathe be-

tween centres, or with one end held in 
a chuck, and with the commutator end 
at the tail-stock. Number the wooden 
strips in the slots 1 to 12 consecutively. 
The writer usually numbers them clock-
wise, looking at the commutator end. 
Remove strips 1 and 8 but no others. 

The first coil will half fill both of these 
slots; that is, there will be ten turns, 
making two full layers and half of the 
third layer. Take the end of the wire, 
mark it with black shellac, ink or other-
wise, so that it may be identified as 
the beginning of a coil. Fasten the end 
temporarily to a tack driven in the com-
mutator end of strip No. 9 or 10. Lay 
the wire in slot 1 from right to left, 
placing it in the corner nearest slot 12. 
It will tend to bend up more or less, and 
must be pushed down to lie snugly in 
the corner. For this purpose a pusher 
made of an old tooth-brush handle filed 
to an edge about as thick as the wire 
is necessary. Hard wood may be used, 
but soon batters out of shape and has 
to be repaired. Metal should not be 
used as it is likely to cut insulation. 
The wire is next led across the head of 
armature (pulley end), keeping a little 
way from the shaft. Thence it is laid 
along the corner of slot 8, and across 
the other head to the point of starting. 
Three more turns wound in the same 
way complete the first layer of four 
turns. Wind the other layer and half 
layer in the same way, making the ten 
turns of the first coil. Great care must 
be taken to make the wire lie flat and 
closely, both in the slots and on the 
heads. Bring the wire at the end of 
the coil to the point where it started 
in slot 1, cut off, and twist beginning 
and end of coil together for about 1 in. 
Do not twist too tightly and do not 

twist one wire around the other. Twist 
the two together and bend back a little 
in space between slot 1 and slot 12. 
Note that this first coil is all on one side 
of the shaft. The second coil is exactly 
like it but is wound in slots 7 and 2, be-
ginning in 7. The beginning of every 
coil should be distinctly marked as 
noted in directions for first coil. This 
is important. A mistake in connecting 

the coils will cause the machine to fail 
altogether. When two coils are wound, 
compare with drawing to see that all is 
correct. The third coil is wound in slots 
3 and 10 with terminals in 3. The 
fourth in 9 and 4 with terminals in 9. 
Observe that the coils come in pairs, 
one on each side of the shaft with ter-
minals in opposite slots. 
The fifth coil is in slots 5 and 12, termi-

nals in 5. Sixth coil, 11 a,nd 6, terminals 
in 11. At this stage all the slots will be 
half filled. There will be six terminals 
in alternate slots beginning with 1. 
That is, every odd numbered slot will 
have terminals. The even numbers 
will not. At this stage the winding 
should be tested for grounds or shorts. 
A magneto is best, but an electric bell 
and three or four batteries will do. A 
low-reading voltmeter or ammeter with 
batteries is also good, and rather more 
sensitive than a bell. Fasten one wire 
to the shaft and touch the other to the 
bared end of each coil in succession. If 
there are no grounds, test for shorts 
from each coil to the others. If either 
grounds or shorts appear, of course, the 
defective coil should be rewound. This 
should not occur, however, if due care 
has been used. 

If there is any difficulty in remem-
bering the number of each slot, the 
wooden strips should be replaced as 
each coil is wound. 
The seventh coil is wound in slots 2 

and 9 with terminals in 2. Eighth coil, 
8 and 3, terminals in 3. Ninth, 4 and 11, 
terminals 11. Tenth, 10 and 5, ter-
minals 10. Eleventh, 6 and 1, terminals 
6. Twelfth, 12 and 7, terminals 12. 
When the winding is complete, all 

the slots will be full, and there will be 
terminals, a beginning and an end, in 
each one. These terminals will be ends 
of the same coil. A thorough test should 
again be made for grounds, etc. See 
that all coils lie flush with tops of arma-
ture teeth or below them, and wind a 
dozen or more turns of strong cord or 
fine wire around armature to keep them 
down. 
Thoroughly saturate the windings, 

slots, heads and all with shellac, which 
should not be too thick. Bake the whole 
for two or three hours in a very slow 
oven. Care must be taken not to burn 
it or even slightly clear the insulation. 
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A good way is to place armature in the 
range oven after the fire has nearly gone 
and leave it over night. 
When thoroughly baked and cooled 

remove the binding cord, and with a 
sharp knife, cut away the insulating 
paper on the armature teeth. Untwist 
the terminals, at slots 1 and 2, scrape off 
insulation, and twist the end of coil 1 
with the beginning of coil 1 in slot 2. 
In the same way go around the armature, 
connecting the end of each coil to the 
beginning of the next in order. This 
is just like connecting batteries in 
series, carbon to zinc, carbon-zinc, etc. 

ereYeruee- /insr "win& 
/ignire Six Coils lief TH/S 

with the fibre disc. A sharp tool must 
be used, with a fine feed, and high cut-
ting speed. Lubricate the tool with 
beeswax, or turpentine and beeswax, and 
a smooth surface will be the result. 

FIELD MAGNET WINDING 

Make two washers 1A6 in. thick, 2 el in. 
diameter, with 134 in. hole. Cut two 
strips of cotton paper 13/4e in. wide and 
8 in. long. Slip one washer on each 
magnet core, and wrap the barrel of 
each with a strip of the paper secured 
with shellac. If necessary wind with 
thread to keep paper in place until 
shellac is dry. 
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Cut the twisted terminals to even length 
of about 1 in. The commutator may 
now be forced on the shaft and the termi-
nals soldered to the rivets where they 
come through the back. Care should be 
taken to lay the terminals "straight out," 
that is, each is to be soldered to the rivet 
(commutator segment) directly opposite. 
The whole armature should now be 

wound with a layer of white linen thread 
covering the wires in the slots, to keep 
them from flying out by centrifugal force 
when machine is in use. Bands of fine 
brass wire secured by solder are used 
for the same purpose in larger machines, 
but the thread is much better for small 
armatures. Secure the ends neatly, 
and give the whole a coat of shellac but 
do not saturate it. 
The commutator face should now be 

trued up and the rivets turned off flush 

/CIF» f 1 Teri - SiX7/1 J0f10/P/6 - 

Mount a 34 in. bolt in the lathe chuck 
and screw on one of the fields. Begin 
to wind at the left-hand end of core. 
The wire should be No. 20 single cotton-
covered. Lay a piece of narrow tape 
along each side of the core with the end 
sticking out at the chuck (left) end. 
After winding a few turns, double back 
the loose ends and wind over them a few 
more turns of wire. Then pull the ends 
up tightly, thus securing the wire in 
place, to prevent slipping when the other 
layers are wound on over it. Wind 
the wire in even layers back and forth, 
stopping each layer one turn short at 
the left end. This will "stack" the 
coil and prevent the outer layers from 
slipping down. In this way wind on 
ten layers, securing the last with tape, the 
same as the first. One or two layers more 
or less will not make much difference, 
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but there should be the same number 
on each coil. Test for grounds with 
magneto, etc., same as armature coils. 
When complete the coils should be given 
two or more coats of shellac. 

Bolt the field magnets in place, taking 
care that no shellac or dirt gets in the 
joint between core and ring. Connect 
the inner end of one coil with the outer 
end of the other, putting the two in 
series. The other two ends are to be 
connected to the binding posts on 
the field ring. It is best to make 
temporary connections at first and after 
testing the machine they may be taped, 
or flexible cords may be soldered to coils 
and binding posts and the joints taped. 

BRUSH HOLDERS 

Hold a piece of 3/4  in. brass rod in the 
lathe chuck with 134 in. projecting. 
Turn down to 'The in. diameter for a 
length of 1 in. from the end. At 134 in. 
from the end cut in with a parting tool 
34 in. deep. Knurl the yg in. edge of 
the head and trim off the rough corners 
left by the knurling wheel. Spot the 
centre and drill a little more than 1 in. 
deep with a 5A6 in. drill. With a No. 15 
drill go in X in. deeper, and then cut off. 
Make two holders thus. Insert a 

3/4  in. flat head brass screw, 10-24, from 
the inside and sweat in place with soft 
solder. Make two knurled nuts X 
thick from X brass rod in a similar 
manner. The nuts for the field magnet 
binding post, which are just like them, 
should be made at the same time. The 
nuts for both brush holders and field 
binding posts may be made of X in. 
hexagon rod if no knurling wheel is at 
hand. Turn the part that touches the 
wire and leaves the "grip" hexagonal. 
The screws for the binding posts are 
1 in. long and should be round head 
brass 10-24. Insulate each post with 
two fiber washers 3/4  in. diameter, X in. 
hole, and a fiber or paper bushing. 
Brushes may be made of wire gauze or 
of graphite. If gauze is used cut a strip 
about 4 in. long and X in. wide. It 
should be cut "on the bias," that is, 
diagonally from the strip. Roll up 
very tightly to a diameter of 3/46 in. or a 
trifle less, making an easy fit in the holder 
tubes. Secure with a little solder, but 
take care that the solder does not run 
in and fill up the gauze. If they are a 

bit tight they may be eased off with a 
file. The ends of the rolls should be 
square and smooth. If graphite is 
used, saw a piece about 3/4  in. x 3/4  in. x 
134 in. from a larger motor or dynamo 
brush. Hold in lathe chuck and care-
fully turn to proper diameter and length 
as above. The graphite brushes work 
with less friction than the gauze, but 
the machine is more likely to bother 
about " picking up." 
The brush holder holes in the bearing 

bracket may now be laid out and drilled 
X in. diameter. This was not done 
when the frame was machined, because 
the holes should be laid out equidistant 
from the centre of the armature shaft 
and on a level with it. This cannot be 
done until the shaft is babbited in 
place. Make two washers of thin hard 
fiber, 3/4  in. and Me in. hole, and slip one 
on each brush holder tube next the head. 
Cut strips of cotton paper 1 in. wide and 
shellac around the tubes, winding on 
enough to make them fit tightly in the 
holes. Shellac the outside of paper and 
push them in hard, taking care not to 
wrinkle up the insulation. Wind two 
open spiral springs of music wire about 
.020 diameter, on an arbor X in. diame-
ter or a little less. They should be of 
the right size to slip freely in the brush 
tubes, and about X in. long when not 
compressed. Slip them in the tubes and 
the brushes after them. Make two 
flexible cord conductors with copper 
terminals long enough to reach from the 
brush holders to the field binding posts, 
putting them under the heads of the 
screws on the inside of the ring. 
The armature may then be put in 

place, the bearings screwed on and the 
pulley put on the shaft. See that the 
shaft revolves very freely. Put a wick 
of thick and coarse felt in the hole below 
each bearing, and fit and drive in place 
a short brass plug in the bottom of each. 
Drill a small hole through the babbit 
in the top hole, and fill the bearings with 
oil. The wicks will keep the shaft oiled 
for a long time. 

It is best to test the machine as a 
motor first. From three to five or even 
six storage cells may be used if at hand. 
If not, dry batteries will do, but they 
must not be kept in circuit more than 
a few minutes. The machine should 

(Continued on page 195) 
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MACHINE SHOP PRACTICE Part V 
The Engine Lathe 

P. LEROY FLANSBURG 

e 

From the very earliest beginnings in 
machine shop practice the engine lathe 
has always been considered the most 
important of the metal-cutting ma-
chines. The reason for this is quite 
easy to understand, for there is no other 
machine which is capable of doing as 
many and as varied kinds of work. As 
time has passed, men have studied the 
subject more and more fully and many 
new types of lathes have been invented 
and developed. Such machines as the 
turret lathe, the vertical boring lathe, 
copying lathe, ball-turning lathes, and 
a great many types of the duplex lathe 
best show the representative examples 
of advanced practice, but although for 
the purposes for which they were de-
signed these machines have proven 
invaluable, still the old-fashioned type 
of engine lathe is no less and if anything 
is more used than it was formerly. 
With but the single exception in the 

case of the milling machine, the prin-
ciples governing the operation of all 
the metal-cutting machines and of the 
tools thereon, are similar to those 
which govern the operation of the lathe. 

In the large drawing the author has 
endeavored to show an example of a 
modern lathe, such as will be found in 
the average machine shop. By referring 
to this drawing the names of the prin-
cipal parts of the engine lathe may be 
readily found. 

In all of the older types of lathes the 
dead-centre was the only kind of a 
headstock used, and the present type 
of headstock with the running mandrel 
is a comparatively recent machine. 

As a rule lathes are said to be divisible 
into two classes, namely, those used for 
hand turning, and those which are used 
for either screw cutting or automatic 
turning. 

Of course the hand turning machines 
can only be used for light work, and 
success in the use of them is dependent 
upon manual dexterity alone. They 
are largely used for wood turning, but 
are seldom used for metal turning, al-
though by driving them at slow speeds 
and using proper tools, they may be 
used for light metal work 

FACING TOOL 

When considering the tools used on a 
lathe, we first notice that all tools are 
in reality but wedges and that they act 
and operate as such. They enter the 
work by means of a keen edge and then 
divide or separate the material into 
parts. In the case of metal turning, if 
the angle of the tool is too acute or if 
the edge is too keen, the contact with 
the hard metallic body, which is being 
turned, soon completely wears or breaks 
off the keen edge of the tool. 

In the case of 
the more fibrous 
metals, care 
should be taken 
to give quite a 
large amount of 
top rake to the 
cutting tool. 
For wrought 
iron the top 
rake should be 
between 35 to 40 
degrees, but for 
cast iron or cast 
steel only about 

25 degrees of top rake is necessary. 
Any more than that would give the tool 
the tendency to dig into the work, thus 
spoiling the surface which is being 
formed. 

F75.2. 

By referring to Fig. 1, one can see 
the names of the various tool angles. 
The tool used for this drawing being 

an ordinary roughing tool used for plain 
traversing and surfacing. 
When one needs to turn tapered or 

curved pieces of work it is then necessary 
to use tools known as "side roughing 
tools." Examples of these are shown 
in Fig. 2. 

Side roughing tools are also used for 
the boring of holes and for similar work. 
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Many types of tool-holders are now on 
the market, and these are fast super-
seding the use of solid tools for cuts up 
to X in. in depth. By using tool-holders 
material is saved, weight and cost are 
minimized and a much smaller quantity 
of steel is required for the tool. 
The definition of cutting speed means 

the number of feet of cutting performed 
by the tool in the given time. The feed 
is applied only to the tool and regulates 
the thickness of the shaving taken by 
the tool. It has been found in practice, 
that a maximum of tool feed gives 
much better results than does a maxi-
mum of lathe speed. 

CUTTING TOOL 

In order to calculate the surface speed 
of the piece of work which is being turned 
proceed as follows: 
Make a chalk mark on either the face 

plate or the piece of work and count 
the number of revolutions per minute. 
Multiply this by the diameter of the 

piece of work 
(in inches), and 
multiply this 
result by 0.262. 
Your result will 
be the speed of 
cutting, in feet 
per minute. 
F or instance, 
suppose your 
work is revolv-

ing 45 times per minute, and that its 
diameter was 3 in.; then 45 x1,43 x 3.14 
or 45 x 0.262 gives 35 ft. per minute as 
the speed at which the shaving is being 
run off. 

PARTING TOOL 

In the case of the average machinist, 
he seldom calculates the speed at which 
either the work or the tool should be 
run, instead, making use of the knowl-
edge which he has gained by experience. 
However, the novice should always 
calculate his speeds. 

For ordinary rates of feed and depths 
of cut, using a good grade of carbon 
tool steel, the speed at which the work 
may be turned is about as follows: 
Tool steel   20 ft. per min. 
Machine steel.  25 ft. per min. 
Wrought iron 30 ft. per min. 
Cast iron 35 ft. per min. 
Brass.  70 ft. per min. 

While this table will probably prove 
useful for general practice, still it can-
not be made exact because the cutting 
speed is of necessity dependent upon 
the following things: 

First—On the toughness and density 
of the metal from which the piece of 
work is made. 

Fly 4 

Second—On the number of surface 
feet which are to be dressed with each 
setting of the tool. 
Third—On the shape and form of the 

tool employed. 
Fourth—Wheth-

er it is a roughing 
or a finishing cut 
which is being 
taken. 

Fifth—Whether 
the cut is being 
taken by the tool, 
on or below the 
"skin" of the work. 

For the purpose of holding a small 
piece of work in the lathe a " dog," simi-
lar to the one shown in Fig. 3, is often 
employed. The dog is securely clamped 
on the piece of work which is then 
mounted between the centres of the 
lathe. In order to cause the work to 
revolve, the dog is so arranged that it 
fits into a slot in the face plate. Thus 
when the face plate revolves the work is 
caused to also revolve with it. Some-
times the work is mounted one end in a 
chuck and the other resting against the 
dead-centre of the tailstock. 

Centres should be carefully hardened, 
tempered and then ground to the same 
angle at the point (about 50 or 60 de-
grees). The reason for the careful 
hardening of the centres is to make them 
capable of withstanding the constant 
wear caused by the work which they 
carry. One of the centres fits into the 
tailstock and is called the " dead centre," 
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the other fits into the spindle. The one 
which fits into the spindle revolves with 
the spindle and is known as the live centre. 

In order to make possible the holding 
of work between centres, a small hole is 
drilled into each end of the work and 
then countersunk in the manner shown 
in Fig. 4. 

Although much may be done on the 

189 

ordinary lathe, still all improvements 
in chucks, tools, etc., which will facilitate 
or quicken processes, are not only ad-
visable, but also necessary. 

In my next article I will describe 
some of the other parts of the engine 
lathe, and will also speak of some of the 
simpler operations which the ordinary 
lathe is capable of performing. 
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THE WORKSHOP 
A SMALL SENSITIVE DRILLING MACHINE 

W. S. PARREN 

The drawings reproduced with this 
article show a sensitive drilling machine 
of novel design. The object of the 
constructor was to provide an accurate 
drill for holes under X in., to be made 
as far as possible from solid material 
and scrap. Two patterns only were 
required—one for the bearers (Fig. 4), 
and one for the table and clamping 
washers (Figs. 5 and 17). In addition, 
a steady rest was made for turning the 
pillar, but this can hardly be included 
in the drill. The main points about the 
design are: (1) The bearings for the 
revolving spindle are coned, adjustable, 
and dead hard, so that the spindle can 
never become loose, as is the case with 
ordinary machines with plain parallel 
bearings; (2) the sleeve carrying the 
spindle does not revolve, and the wear 
on it, such as it is, can be taken up by 
the split bearer; (3) there is absolutely 
no side strain on the spindle bearings, 
the driving pulley being mounted on a 
separate bearer, and the spindle con-
nected with it by a universal joint and 
square extension; (4) the method used 
in boring the bearers ensures absolute 
accuracy in the alignment of the drill 
spindle and pump centre in the table. 
It is thus possible to drill two holes in 
a piece of metal, such as a clock frame, 
truly opposite to one another. 
To proceed with the description7of 

the drill. The general design is shown 
in Fig. 1. It will be noticed that the lev-
er is balanced, not by a counterweight, 
as usual, but by two springs. Fig. 2 
shows the driving wheel, which is de-
scribed later. The pillar was turned 
from a 2 ft. length of 134 in. diameter 
mild steel. It was found to spring so 
much in the centre that it was impossible 
to get it parallel, so operations had to be 
suspended for the construction of a 
steady rest, as one was not included in 
the accessories available. It was de-
cided to make one that would do for 
other jobs as well as this particular one, 

and with this end in view the design 
shown in Fig. 22 was fixed on. The 
steady consists of two parts—the stand-
ard A of cast-iron, and the bearing 
piece B of mild steel. The base was 
first of all faced up square with the 
upright, and this filed where B bears on 
it. The hole for the bolt by which B 
is attached was then drilled X in. 
diameter at centre height above the 

base. To do this the base A was bolted 
on to the carriage in the right position, 
and the drill held in the chuck. B is a 
piece of X in. mild steel, slightly rounded 
and case-hardened where it bears on 
the work. The standard is secured to 
the carriage by a separate dove-tailed 
piece fitting in the transverse slide. In 
the case of a i-slotted carriage, as in a 
Drummond lathe, two bolts through 
the holes shown will suffice. The draw-
ing is not dimensioned, and to no par-
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ticular scale, but is of right proportions. 
The actual dimensions will, of course, 
vary with the lathe which it is to fit. 
This steady has been found very reliable, 
and with its aid the pillar was turned 
up quite parallel. It was carefully 
tested at the beginning to ensure it 
being without taper, and the lathe 
centres adjusted until no difference 
could be detected between the ends. 
A shoulder was left to full diameter of 
bar near one end for the clamping 

5' 

e •éjeweily 

- 

des.ke; 

the correct angle has been found the 
shavings will come off the full length 
of the work. 
The bearers are shown in Fig. 4. 

Two castings were obtained off the same 
pattern, and were machined in the 
following way: they were first filed and 
scraped up to a surface plate on the two 
facing bosses at one end (the holes were 
not cored out), and then mounted on 
the faceplate in the way shown in Fig. 
24. A planed cast-iron plate was ob-
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washer to bear against, and the short 
end screwed 12 threads per inch for 
clamping nut. The latter is of 34 in. 
mild steel. A keyway is cut for 1734 
in. 34 in. square. This was done by a 
parting tool fixed sideways in the slide-
rest, the latter being traversed by the 
rack. The angle of the tool needs 
careful adjustment, and the best posi-
tion must be found by trial and error. 
The tool is nearly sure to cut at first 
as if the metal were cast steel, but when 

/r.ef. N 
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THE DRIVING :WHEEL. 

tamed 34 in. by 3 in. by 7 in., and fast-
ened to the faceplate by two studs, and 
a light cut taken over it. A hole 1 in. 
diameter was bored at one end, and the 
bearer fixed on to it, the big end in 
position, and this bored out to 1 in. a 
good sliding fit on the pillar. The 
bearer was then removed, and an arc, 
5 in. radius, scribed on the plate, a 
hole with a point in the centre of this 
arc as centre was drilled for the steel 
plug A, which was an exact fit in the 
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large hole bored in the bearer. The 
latter was then mounted on the plate 
again in the position shown in the draw-
ings, and the smaller end bored out to 
1%6 in. for sleeve. The centre of each 
bore was relieved 1/22 in. The smaller 
hole was lapped out with emery powder 
on a piece of wood. The other bearer 
was similarly treated, with the exception 
that the smaller end was bored g in. 
for the table spindle. On the top bearer 
is fixed a pivot piece for the lever (Fig. 
10). This is made of mild steel, brazed 
together, the pin being of silver-steel 
tempered brown. Two 9‘4, in. holes 
were drilled parallel with the base, as 
shown, for the short ends of the springs. 
Two %2 in. screws fix the pivot to 
the bearer. On the lower bearer goes 
the keypiece (Fig. 9), which is con-
structed similarly to Fig. 10. A piece 
of the surfacing strip is filed away down 
to the bore to let it come up to the 
pillar. The width of the projecting 
piece should be a good fit in the keyway. 
That this method of machining the 
bearers is a success may be judged from 
the fact that a piece of brass wire, when 

pot 
g /0 

put in the drill chuck and turned to a 
point in place met the pump centre 
exactly. The flanges at each end of the 
bearers were then drilled and tapped 
3/4  in. for the clamping screws, split, 
and one half of the hole enlarged to clear-
ing size. Eight screws were required alto-
gether, shown in Figs. 6 and 7. Those 
in Fig. 6 are higher, to allow of the 
tommy clearing the casting when tight-
ening up from the front of the drill. 
The tommy is of 346 in. silver steel, one 
end being bent over. 

For the sleeve a 5 in. length of g in. 
cast steel was drilled through 11/22 in. in 
the chuck. A carrier was then fastened 
to one end, and this supported on the 
head-stock centre, while the other was 
run in a temporary cone plate. This 
is illustrated in Fig. 25. It was rigged 
up with an angle plate on a piece of 3/4  in. 
mild steel. The latter was bored out 
to a cone, the smaller end of the hole 
being slightly under 3/4  in. diameter, 
and the angle of the cone about 60 de-
grees. Two studs were fastened in one 
of the slots of the angle-plate, projecting 
outwards, and this face placed down-
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DETAILS OE A SMALL SENSI nye DRILLING MACHINE. 

wards on the bed, the studs being filed 
until when they rested against the 
inside of the shear of the bed the angle-
plate was square across. The cone-
plate was then fastened to the vertical 
face, so that the coned hole was central. 
The sleeve was bored out with this rig 
to an angle of 45 degrees at each end, 
the diameter of the larger end of the 
cones being in., and not 1%6 in. as 
figured in the drawings. Before boring, 
the two transverse holes for the lever 

e screws were drilled %2 in. These holes 
are shown too high up in the drawing. 
They do not cut into the coned part of 
the sleeve, but into the parallel bore. 
This gives a better bearing, but slightly 
less travel. 

In the meanwhile the spindle (Fig. 12) 
had been turned. The body is of %a in. 
mild steel, 7 in. long, screwed 30 threads 
per inch, for 2 in. at one end, and 1746 in. 
at the other, to fit a pair of bicycle cones. 
One end is reduced to Y1 in. for the uni-
versal joint. The cone for the lower end 
of the spindle was a very tight fit on its 
screw, and the latter was slightly tapered. 
The cone was heated sufficiently to allow 
it to screw right up to the end of the 
thread, but not enough to draw the 
temper. When cold, it was as if solid 

with the spindle. A piece of mild steel 
about 746 in. diameter and 1 in. long was 
similarly screwed and shrunk on, and 
then turned down, together with the 
spindle end, to fit in the socket of an 
Almond drill-chuck. The cones were 
then ground with the overhead gear 
driving an emery wheel in the slide-rest, 
the latter being unaltered from boring 
out the cones in the sleeve. Of course, 
in each case (i.e., both for spindle and 
sleeve) only one end (that nearer the 
tail-stock) could be operated on. The 
work was reversed for the other end. 
This method necessitates the turning 
of both sleeve and spindle up to the 
point of finishing the cones, which are 
then all done at one setting of the slide-
rest, and are thus bound to fit. The 
sleeve was then mounted on the spindle 
as a mandrel, the cones tightened up, 
and the outside turned down to 1%6 in. 
plus about %oo in. The ends were then 
hardened. It was remounted on the 
spindle and the cones lightly ground in 
with emery, and finally the outside was 
ground with the emery wheel in slide-
rest to finished size. Of course, both 
for the cones and for this last part the 
work was revolving as well. The back 
gear was used, and, for the sleeve, an 
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automatic feed. The final fitting of the 
sleeve to its bearer was done with a 
piece of smooth emery paper on a stick, 
the parts shown by the oil marks to be 
higher than the rest being rubbed down 
until it bore all over. Fig. 13 shows the 
top cone. To grind this it was mounted 
on its spindle and secured by a locknut. 
This is not shown in the detail drawings, 
but can be seen in Fig. 1, just under the 
Universal joint. The four "flats" on 
the cone were ground by the emery 
wheel, the positions being found by a 
gear wheel. The result of machining 
the spindle in this way is that not the 
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The pivot end of the lever is of j.  in. 
silver steel, sweated into the stirrup 
(or centre piece). The end is flattened 
and slotted for the pivot, and afterwards 
hardened and tempered. The handle 
is of boxwood on a 3/46 in. spindle. 
The driving pulley (Fig. 15) is of 

cast iron, and was taken from an old 
sewing machine. The spindle is turned 
from 1 in. mild steel, and on the lower 
end goes a brass nut 3/46 in. thick, to 
keep it in place. For driving the drill a 
squared extension (Fig. 16) is attached 
by a Hooke's joint to the spindle. This 
slides in the squared hole in the pulley 
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DrfAits OF A SMALL SENSITIVE DRILLING MACHINE. 

slightest suspicion of shake or tightness 
is present, and the " feel " of the fit is a 
delight to all who appreciate a piece of 
good workmanship. 
The lever (Fig. 8) is built up. The 

centre part, which is shown in section 
in Fig. 11, is a piece of %a in. mild steel, 
with an oval hole cut out for the sleeve. 
It is attached to the sleeve by two X in. 
screws, the ends of which are reduced to 
%2 in. and hardened. Care had to be 
taken that they were not made too long, 
or they would have pinched the spindle. 

spindle. A X in. diameter hole was 
first drilled down this, and then enlarged 
to %• in., all except a piece X in. long, 
which is filed out square, a nice fit 
for the driving piece. This pulley is 
mounted on a wrought-iron bearer 
(Fig. 21), in which is soldered a brass 
bush for it and two small spindles (Fig. 
23) for the guide pulleys (Fig. 19). 
This bearer was bored out in the rig 
(shown in Fig. 24) used for the others. 
To balance the lever two springs of 

16-gauge bicycle spoke are used (Fig. 20). 
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The short ends are held in the holes in 
the pivot piece mentioned above, and 
the others slide freely in a small oval 
piece of brass soldered on to the lever. 
The table (Fig. 17) is a simple piece of 
turning, and was from same pattern 
as clamping washers. The spindle is 
shrunk in and fits without shake in the 
bottom bearer. The pump centre (Fig. 
18) is a good sliding fit in the hole 
through the centre of the table and is 
made of silver steel. 
The driving wheel (Fig. 2) is made of 

X in. deal, well seasoned. The method 
of construction is plainly shown in the 
drawing. The spokes are halved into 
one another at the boss, each going 
right across the wheel. The rim is built 

up in four pieces, the ends halved and 
nailed together, the ends of the nails 
being slightly riveted over. The wheel 
was then turned in a large lathe, into 
the gap of which it just fitted. This 
is much more satisfactory than turning 
it in situ, as a firm slide-rest tool and 
a steady drive can be used. This wheel 
itself is not weighted, as it is attached 
to the right-hand end of the crankshaft 
of a small Lorch lathe, the flywheel of 
which is weighted by means of an old 
chaff-cutter rim. Gut, in. diameter, 
is used for driving, though thinner stuff 
might be used with advantage. 
The photograph reproduced herewith 

shows the complete drill, lathe, and 
stand.—Model Engineer. 

A BALL-GRIP SELF-CENTRING DRILL CHUCK 
H. 

This little chuck can be easily made 
by anyone who has access to a screw-
cutting lathe. As the diagrams show, 
three steel balls replace the usual jaws, 
the balls fitting in guides consisting of 
radial holes drilled in the body of the 
chuck; the balls are closed on the tool to 
be held by the hollow sleeve, which is 
bored out with an internal taper, and 
screws on to the body of the chuck with 
a left-hand thread. The drill to be 
held is pushed in and its end centres 
itself in the taper end of the axial hole 
and the balls grip it centrally when tight-
ened up by the sleeve. 

It is important that the sleeve should 
be attached by a left-hand thread, as 
this makes the chuck self-tightening. 
Looking along the drill at the front end 
of the chuck, the drill, when slipping, 
rotates in a clockwise direction; this 
causes the balls to roll in a counter-
clockwise direction, and the balls trans-
mit a similar rotation, i.e., counter-
clockwise, to the sleeve which is therefore 
tightened up if the thread is left-handed. 

GRINSTED 

Fig. 1 shows a conventional section 
through two balls, and Fig. 2 an end 
elevation from the front of a chuck to 
take drills up to %e in. from 146 in.; 

in. balls are used, so that they cannot 
fall through the central hole. 
The holes for the balls should be care-

fully drilled and filed or scraped so that 
the back of each hole is at the same dis-
tance from the front; this ensures that 
the balls properly centre the drill. 
The chuck is, of course, improved by 

case-hardening the sleeve and the ball 
guides, but this is not absolutely neces-
sary.—Model Engineer. 

75-Watt Dynamo 

(Continued from page 186) 

not take more than two or three amperes 
when running light. 

It must be run as a dynamo in the 
same direction it runs as a motor. If 
desired to run in the opposite direction 
reverse field connections. No sparking 
whatever should be visible, even when 
the machine is heavily loaded. If a 
higher voltage is desired, wind the arma-
ture with No. 20 wire and the field with 
No. 22. 
For elettro-plating, wind the armature 

with No. 16 and the field with No. 18. 
Do not try to wind for 110 or any higher 
voltage. The number of coils and con-
mutator segments is too small for high 
tension currents. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

DESIGN OF TRANSMITTING APPARATUS FOR A HIGH POWER 

WIRELESS TELEGRAPH STATION 

w. C. GETZ 

We will now take up the design of the 
inductance coil that is used with this 
set. The well-known helix or "bird-
cage" type of inductance needs no de-
scription here. The tendency at present 
seems to run to the use of the inductively 
coupled oscillation transformer instead 
of the auto transformer or helix type. 
For that reason this article will consider 
a type of inductively coupled oscillation 
transformer. 
The radiation of a transmitting set, 

using an inductively coupled transformer 
is less than if an auto-transformer were 
used—but what is important is that it 
has greater selectivity. That is, if you 
have a high-powered wireless station, 
and you are sending while a nearby 
station is trying to receive from another 
station, the chances are you will prevent 
him from receiving if you have an auto-
transformer, owing to the fact that he 
cannot tune you out. On the other 
hand, with an inductively coupled trans-
former, he can probably either tune you 
out completely or reduce your inter-
ference to such a point where it will be 
possible for him to receive. Likewise, 
the party you are sending to can, at a 
distance, tune you up "sharper" and 
pick you out of a bunch of stations with 
more ease, if you are using the inductive 
set. Thus while you probably cannot 
send the distance with this, as with the 
helix, what is more important the sta-
tions you do work with can receive you 
through interference, and you do not 
interfere with nearby stations. 
As the degree of selectivity depends 

on the coefficient of coupling, hence by 
moving the two spirals of the inductively 
coupled transformer closer together, 

the selectivity becomes less and the 
radiation greater. In the type of in-
ductance to be described, the spirals 
are at a fixed distance from one another. 
It is therefore possible to have a certain 
radiation and selectivity. As this dis-
tance has been made to conform with the 
other dimensions of the set, aerial, etc., 
it is the best combination of selectivity 
and radiation for commercial work in 
this given station, but the experimenter 
is advised to try varying distances until 
he obtains that best suited for his outfit. 

Fig. 7 shows a type of inductance 
transformer made by the Clapp-Eastham 
Co. This is an excellent design, and 
many stations are using it. Particular 
attention is called to the method of 
adjustment on the end spiral, as a 
scheme similar to this will be adopted 
in our design. 

In Fig. 8 is the front and side elevation 
of the set of inductance spirals designed 
for this outfit. The front view shows 
the spiral for the closed oscillating cir-
cuit. This consists of six complete con-
volutions of 1 in. x Me in. spring brass 
strip. The beginning of the first turn 
is 5 in. from the centre of the mounting-
board, and each successive turn is then 
spaced 1 in. from the preceding turn. 
This makes the end of the last turn 
11 in. from the centre. 
This spiral is mounted on in. x 1 

in. hard rubber insulating strips, each 
of which are 8 in. in length and are placed 
90 degrees apart. A groove is cut Ye in. 
deep at each point where the spiral 
passes, thus serving to clamp the spiral 
in position. 

These insulating strips are mounted 
on a mahogany board that is 1 in. thick 
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and is cut 24 in. square. This board 
should be well seasoned, cut perfectly 
true, and free from all cracks and blem-
ishes. In each corner, 2 in. from each 
side, 1 in. holes are bored to accommo-
date dowels by which the instrument is 
fastened to the instrument board. 
On the opposite side of the board is 

placed a spiral of g in. x 1,46 in. brass, 
having 12 complete convolutions. This 
is for the open oscillating circuit and is 
mounted in exactly the same way as 
the other spiral, the only difference 
being that it has double the number of 
turns in the same space, the convolutions 
being placed on X in. intervals. 

Contact is made to the spirals with 
lhe in. x X in. copper bars which are 
mounted on yg in. x X in. hard rubber 
strips, and which run from the inner 
turns of each spiral to the binding posts 
mounted on the outside. 

In order to furnish means of easily 
altering the amount of inductance in the 
open and closed oscillating circuits, in-
dependent of one another, as when tun-
ing, etc., radial contact arms containing 
sliding spring clips which engage the 
spirals are provided. As the spiral for 
the open oscillating circuit is mounted 
facing the instrument board, it is neces-
sary that the radial arm have a handle 
extending through the inductance 
mounting board to the side facing the 
operator, and that this in no way inter-
feres with the handle controlling the 
spiral of the closed oscillating circuit. 
Now in Fig. 9 is given an enlarged 

view of the section at " A-B " in the side 
elevation in Fig. 8. It will be seen that 
a hard rubber rod, X in. in diameter 
passes through the mounting board and 
is made fast to the back radial arm on 
the open oscillating spiral with a Me in. 
pin. This radial arm is sweated around 
a brass tube 134 in. long, having an 
inside diameter of X in. and an outside 
diameter of frg in., the tube fitting snugly 
over the shaft of rubber. 
The other end of this brass tube is 

sweated into a brass washer which is 
%2 in. thick, and 1 in. in diameter with 
a >i in. hole, in which the tube fits. 
Another washer the same size as that 
described, but having only a X in. hole 
is placed against the first washer. To 
this second washer, a strip of Me in. X 
34 in. bar copper is soldered, the latter 

running to a terminal opposite the ter-
minal from the spiral on the same side 
of the mounting board, insulated from 
the board with a hard rubber strip. 
Next a steel spring occupies a space 

of %2 in., and between this spring and 
the mounting board is placed a hard 
rubber washer 1 in. in diameter and 
X in. thick, with a X in. hole in the 
centre. The object of this is to provide 
a steady contact between the terminal 
strip and the movable element, and the 
spring pressing against the two washers 
tends to keep a good contact. At the 
same time, the entire set is insulated as 
much as possible, as with the exceed-
ingly high potential generated in these 
sets too much care cannot be taken to 
have the insulation perfect. 

Fig. 7 

The front side is made in the same way, 
only the radial arm and tube are not 
made fast to the hard rubber rod, but 
can be revolved independently of the 
rubber shaft. A hard rubber handle is 
fitted on this radial arm, for adjusting 
same. Referring again to Fig. 8 we 
see that the end of the shaft terminates 
in a hard rubber knob. A brass washer 
g in. in diameter and X in. long with a 
X in. hole for the rod, is placed between 
this handle and the front radial arm. 
This is to maintain the pressure of the 
springs against the washers. 

Thus, by turning the knob, we can 
revolve the back radial arm, thereby 
varying the inductance in the open 
oscillating circuit, and by adjusting 
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with the handle, vary the inductance of 
the closed oscillating circuit. 

In Fig. 10 is given the construction 
details of the radial contact arm and 
the slide contact. The slide contact 
consists of a piece of metal bent to fit 
snugly about the three sides of the radial 
arm. The fourth side is made by solder-
ing the two pieces of spring brass, which, 
when fastened to the cap form the clips 
that engage the inductance spirals and 
at the same time maintain pressure 
against the radial arm. The ends of 
the clips are split to allow easier con-
formation with the curves of the spirals. 
The contact arm is of brass and may 

be either made from a casting or by 
fitting a brass rod to a round section. 
This permits extremely rapid changes 
when tuning and is particularly desirable 
when the experimenter has the use of a 

• wave meter and desires to make a record 
of the various wave lengths for the differ-
ent convolutions. 
We have now treated all of the parts 

of the transmitting side with the excep-
tion of the key. Many of the failures 
of operators can be traced to a poor 
key. A key that makes imperfect con-
tact, causing a "stringy" irregular 
spark, sticks, and frequently is the cause 
of a meaningless string of dots and 
dashes, easily confuses and disgusts the 
receiving operator, and frequently after 
spending several hours trying to de-
cipher what the transmitting station is 
trying to send, the receiving operator 
gets mad and refuses to listen in. A 
good key should have ample contacts 

Fig. 11 

/0 

that come together fiat when the key 
is depressed, and a sufficient amount 
of tension in the spring to prevent 
sticking. It should be so designed to 
conform naturally to the hand of the 
operator, and not tire him out with 
continous use. 
The type illustrated in Fig. 11 repre-

sents a good design recently placed on 
the market. This key is easy on the 
operator and presents an exceedingly 
neat appearance. 
Having completed a description of 

the transmitting apparatus we will now 
arrange the instruments on the instru-
ment board. The reader is advised to 
review the preceding articles of this 
series covering the construction of the 

1 

"Concrete Wireless Station" and the 
erection of the aerial masts and antenna, 
in order that the position of the building, 
situation of the apparatus, etc., may be 
familiar. 

In Fig. 12 is a photograph of the in-
strument board and equipment installed 
by the writer in the wireless station at 
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Fort Levett, Maine. This will give the 
experimenter an idea of the neat appear-
ance it is possible to attain by an intelli-
gent grouping of the apparatus. In this 
photograph the transformer is back of 
the desk on the floor, the condenser being 
above it. The condenser is of the oil-
immersed type. The leads from the 
transformer to the condenser are copper 
bars which continue up to the spark gaps 
on the instrument board. Two spark 
gaps are placed on this board, one being 
short-circuited by a copper bar when 
the other is in use. Above the spark 
gaps is the inductance helix; then the 
hot wire meter; and finally, the aerial 
switch. The aerial switch is controlled 
by two chains which pass through 
pulleys in the ceiling and hang right 
over the desk within easy reach of the 
operator. 

In Fig. 13 is shown the method of 
placing our apparatus. This is different 
from the set just described as the aerial 
switch is at the bottom, with the spark 
gap and hot wire meter on opposite sides 
in the centre, and the oscillation trans-
former at the top. As our board is 
mounted 9 in. from the wall, sufficient 
clearance is allowed for getting at the 
motor in the rear. The snap switch 
controlling this motor is placed below 
the spark gap. The transformer and 
condenser can be placed under the table 
out of reach of the operator. Where 
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In Fig. 14 is given the wiring scheme 
to be followed with this outfit. All 
connections between the transformer, 
condenser, spark gap, inductance, hot 
wire meter and aerial switch should be 
of yg in. x et in. copper bar. Sharp 
bends of this bar should be avoided. 
The aerial lead wires should be of ap-
proved high tension cable run directly 
from the insulators to the aerial switch. 
The ground connection should be of 
yg in. x 1 in. bar copper. 

All low potential wiring to the motor 
and transformer to conform with the 
Underwriters Code. 

Referring again to Fig. 14 it is seen 
that the closed oscillating circuit con-

sists of the condenser (bridged across 
the transformer) in series with the in-
ductance spiral and spark gap. The 
open oscillating circuit consists of the 
aerial through the aerial switch to the 
hot wire meter thence to the spiral in-
ductance to ground. 
With careful tuning this set (5 k.w.) 

should easily be able to work 500 miles 
over land and 1,200 over water under 
ordinary conditions, with the aerial 
previously described. 
The next article of this series will de-

scribe the construction of the Hot Wire 
Meter and a Wave Meter tube used 
with this set. 

(To be continued) 

A SIMPLE METHOD OF CALCULATING CAPACITY OF CONDENSERS 

ERNEST C. CROCKER 

An electrical condenser has the power 
of storing electricity for a short time, 
much as a storage battery does, and 
this property is called capacity. 
The charge is held on the surfaces of 

the plates, and the quantity that a con-
denser may hold depends on the size of 
the plates, their nearness to opposing 
plates and the material between them. 
This intervening material is called the 
dielectric. The four commonest dielec-
trics are air, paraffined paper, mica and 
glass. The metal of which the plates 
are composed has no influence on the 
capacity. 

If we have two plates, one on each 
side, there is one active surface on each 
side of the condenser, and if we have 
three plates, there will be two active 
surfaces. Active surfaces are those 
directly facing the plates of the opposite 
side. It being regular custom to have 
an odd number of plates, there will be 
twice as many active surfaces as there 
are plates on the side having the smaller 
number. It will be the side with the 
smaller number of plates that we will 
consider in the following formula: 

.00045 xSxNxK 
capacity in micro 

D farads 

where 
S=sq. in. area of plate (one side) 
N= number of plates on smaller side 
D= thickness of dielectric in thou-

sandths of an inch 
K= capacity value of dielectric. 

Values of K 
Air —1.000 
Paraffined paper-2.0 to 2.2 
Petroleum oils= 2.1 to 3.0 
Ebonite-2.7 to 3.4 
Castor oil-4.7 to 4.8 
Glass (ordinary) —5 to 6 
Mica-6.5 to 8.0 
Glass (crown) = 9 to 10 
Water (pure) =80 
Example 1:—Illustrating use of for-

mula. Find capacity of paraffined paper 
condenser: 61 plates (total), 60 sq. in. 
per plate, thickness of dielectric .003 in. 
S-60; N-30; D=3; K-2. 

.00045 x 60 x 30 x 2 
— .54 mfd. 

3 
Example 2:—Find capacity of glass 

plate sending condenser, 11 plates 6 in. 
x 10 in., glass .06 in. thick. 
S-60; N-5; D-60; K-5. 1 

.00045 x 60 x 5 x 5 
  — .01125 mfd. 

60 
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This formula is very accurate when 
the distance between the plates is small, 
but in the case of rotary condensers this 
is sometimes made so large that an 
allowance must be made for it. The 
following corrections may be used after 
the capacity has been calculated by the 
previous method. 

1/16 in. between plates 
%2 in. " 

in. 

4 in. diam. 6 in. diam. 
plates plates 

add 2% add 1% 
" 4% " 2% 
di 8% 

" 4% 

A formula for finding the area of a ro-
tary condenser plate, is the following: 
Area —% (diam.)'. 

Example 3:—Find area of plate 5 in. 
diameter. 
Area—% (25) =10 sq. in. 
Example 4:—Find capacity of rotary 

condenser of 31 plates, 5 in. diameter. 
Me in. between plates. 
5=10; N=15; D=.06; K=1; 

.00045 x 10 x 15 
  — .001125 mfd. 

60 
Correction = 6% 

.001125= value by formula 

.0000675 —correction. 

.0011925 
Capacity= .0011925 mfd. 

A NON-INDUCTIVE WIRE POTENTIOMETER 
C. C. WIIITTAKE R 

The following instructions are for 
making a very efficient non-inductive 
potentiometer for wireless work. 
The non-inductive effect in this piece 

of apparatus is found desirable when 
close tuning is sought. Suppose the 
tuner is adjusted for maximum loud-
ness or clearness, if the local current 
is now changed with an inductive poten-
tiometer to suit some irregularity of 
the detector, the tune is at once altered. 
Thus we see, by using the non-inductive 
type, the tuning circuit may be adjusted 
once and the battery circuit changed 
with impunity, thereafter. 
The non-inductive quality of the 

latter type is obtained by having half 
of its winding opposed to the other half. 
A convenient form and size is given 

below: 
Have a disc of hard wood, 4X in. in 

diameter, turned out, having a circular 
groove X in. wide and X in. deep with 
inner diameter of 2X in. This groove 
forms a receptacle for the wire. 
The outer edge of the disc is fitted, 

as in illustration, with 24 battery binding 
posts, having their heads filed down till 
the slots can no longer be seen. This 
leaves a plane surface for the sliding 
contact. 
The wire necessary is two ounces of 

No. 30 German silver. This quantity 
has a resistance of about 760 ohms and 
will make about 576 turns in the groove. 
Since there are 24 binding posts, there 
will be 24 turns connected to each post. 

The wire is wound by first fastening 
an end to binding post No. 1 in the illus-
tration. Then 24 turns are wound on in 
a direction counter clockwise and the 
end is brought out to binding post No. 2. 
Then the same number of turns are 
wound on in the opposite direction and 

the end brought out to binding post 
No. 3, etc., till the whole number of 
turns is deposited, the last end being 
connected to the 23d binding post. 
The switch arm must be made wide 

enough to reach from one binding post 
to the adjacent one without breaking 
contact. 
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THE BULLETIN'S FREE WIRELESS COURSE 
By the COLLINS' LABORATORY STAFF 

Introduction—The object of this series of instruction papers is to fit young men and women to become practical 
wireless operators. it is a rational course designed to teach not only the beginner the elementary principles of electro-
magnetic phenomena as utilized in the wireless arts, but to enable the practical telegraph operator to acquire a thorough 
working knowledge of this newest and most promising branch of applied electricity. 

To become thoroughly familiar with the subject in the shortest possible time it is advisable for two or more students 
to discuss the theory involved and to perform the experiments described. Where time will permit, the making of 
various pieces of wireless apparatus will be advantageous but since it is not an operator's business to build instruments. 
this is not an essential part of a wireless telegraph course; but the installation and operation of an equipment is of 
exceeding importance and it is here that theory and practice should go hand in hand. The present paper should be 
thoroughly studied, since it treats of not only the theory of transmitters but the practical aspects of installation as 
well and thus begins the actual work which determines the capabilities of an operator. 

Next to a familiar knowledge of the elementary principles the manipulation of the wireless telegraph instrument 
and the sending of the codes are most desirable. 

With a thorough grasp of the former and a fair skill with the latter, the other and more complex things a wireless 
operator must know will come quickly and easily, and with them—success. 

THE AERIAL SWITCH 

Types of Aerial Switches.—Having 
described the various types of trans-
mitters and receptors, the means for 
changing over or connecting these alter-
nately to the aerial wire system must 
next be considered. There are two 
general types of aerial switches, namely: 
(1) the manual, or hand-operated, 
switch, and (2) the automatic switch. 
Manual Switches.—In the earliest 

wireless apparatus the change-over 
from the transmitter to the receptor 
and vice-versa was effected- in the most 
primative manner imaginable and con-
sisted of a plug and socket so that the 
aerial could be plugged in with either 
the sending or the receiving apparatus 
as desired. 

FIG_1 To Coil 
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A decided improvement consisted of 
a change-over switch having a single 
blade which was pivoted at the end, the 
aerial being connected therewith. The 
blade was made long and this permitted 
the split contacts A and B, Fig. 1," and 
which are connected to the transmitter 
and the receptor to be separated beyond 
the striking distance of the coil. 

A Simple Switch.—An ordinary 15-
ampere, double-pole, double-throw knife 
switch mounted on a porcelain or a 
hard-wood block makes a very good 
and serviceable switch for small sta-
tions. Where the secondary potentials 
develop a striking distance of 1 in. or 
more, the blades of the switch must be 
increased in length and more widely 
separated. Fig. 2 shows the connections, 
for this type of switch. 

to A trial 

te 
Ii 

FIG. 2 
Ground 

The aerial is connected to the hinge 
of the blade A while the ground is at-
tached to the hinge B. The split con-
tact C leads to one side of the spark-
gap or sending tuning coil, as the case 
may be, of the transmitter and the split 
contact D to the opposite side of the 
gap or coil. The oppositely disposed 
split contacts E and F are connected 
to the detector if the receptor is a simple 
untuned one or with the tuning coil 
where the system is a tuned one. 
A Standard Switch. A most excellent 

type of switch for standard stations is 
shown in Figs. 3 and 4, and the connec, 
tions are illustrated in the diagram Fig. 5. 
In this switch the construction is such 
that the blades move through an arc 
of 90 degrees instead of 180 degrees as 
in the switch previously described. 



204 ELECTRICIANe-AND 

Like the preceding switch, however, 
the aerial is secured to one of the blade 
hinges A and the ground to the opposite 
hinge B. An anchor-gap is interposed 
between the sending helix and the aerial, 
and this serves. as an automatic electric 

valve, since when the transmitter is in 
operation the sparks fill the gap and 
close the circuit, but when the receptor 
is utilized the gap remains open and 
thus insulates the transmitter from the 
aerial. 

Therefore only one pair of split con-
tacts, C and D, are employed to make 
connections with the switch blades and 
these lead to the receptor. A brass plug 
which is insulated from the blades 
makes connection with a pair of spring 
contacts, E, the latter being insulated 

MECHANIC 

from each other. A lead from either 
contact connects with the primary of 
the transformer and the source of cur-
rent, so that when the plug is forced 
between the contacts the primary of the 
transformer circuit is completed when 
the key is closed. 
The diagram, Fig. 5, shows the con-

nections, and it is obvious that when 
the switch is thrown over for receiving 
the primary circuit is broken, and hence 
the transmitter and the receptor are 
always insulated from each other. 

FIRST GIRL WIRELESS OPERATOR 
Clyde Steamship Company sets precedent by putting woman wireless operator 

on its flagship 

When the Clyde Steamship Mohawk 
left New York on Tuesday, November 
29th, on its regular trip to Charleston 
and Jacksonville, it had aboard as wire-
less operator the first woman who ever 
bore the responsibility of this position 
on an ocean steamer. The officials 
of both the Clyde Line and the United 
Wireless Company have considered for 
some time the advisability of employing 
a woman in this capacity, and have only 
awaited the discovery of one who com-
bined the necessary experience and skill 
with the other qualities that are required 
in. this very important position. 

Miss Graynella Packer, of Jackson-
ville, is the young lady to whom has 
fallen the honor of being the first of 
her sex in this new field. When seen 
aboard the Mohawk, Miss Packer was 

busily engaged in the ship's wireless 
room and going about her work as un-
concernedly as if she were ensconced 
in the snuggest and safest telegraph 
office on land and quite unmindful of 
the fact that she was a centre of interest 
to the 300 passengers bound south on 
the liner. 

"Afraid of the responsibilities of my 
position?" she said in reply to a ques-
tion. " Well, hardly. I'm impressed 
with them, if that is what you mean, 
but you know that women are assuming 
all sorts of responsibilities in the business 
world these days, and I am only one of 
many girls who have taken up work 
that requires qualities which of old were 
attributed only to men. I'm not afraid 
of my work; I'm delighted with it. 
And while I hope that my experience 
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Miss Packer 

will not include many critical incidents, 
I know, nevertheless, that I shall be 
ready to do all that is required of me 
under all circumstances. 

"There is a strict code of honor 
among wireless operators—sort of a 
wireless code, you might say. It knows 
just one precept and that is, 'stick to 
your post.' Operators on shipboard are 
trained to the same standards of fidelity 
to duty as are the captains themselves, 
and we have yet to know of an instance 
where the wireless operator was found 
lacking in a crisis. That's why I don't 
fear the responsibility. I know that 
my duty is simply to sit at this instru-
ment and take and send messages, and 
I shall not let conditions influence my 
work in the least. 
" Besides, you know, while this is my 

first voyage as an operator, it is really 
my seventeenth trip on a Clyde Line 
steamship between New York and 
Jacksonville. I know the boats and I 
know the officers on them, and I cannot 
imagine a safer mode of travel or more 
pleasant and comfortable surroundings 
in which to work. It was while en route 
to New York on the Clyde steamship 
Comanche that I first became interested 
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in wireless and much of my operating 
experience at sea has been gained on 
the various steamers of this line. So 
I'm very much at home here, you see." 

Miss Packer is twenty-two years old 
and has had two years' experience as 
manager of the telegraph office at San-
ford, Florida. She has aspirations as 
a concert vocal soloist and will take 
vocal training each week during the 
steamship's stay in New York. She 
has never known wireless operators 
personally, but has been much impressed 
with the heroism of Jack Binns, operator 
on the steamer Republic, and with the 
daring and resourcefulness of the wire-
less man on the recent Wellman dirigible 
attempt. She believes that she has 
been most attracted to wireless work 
by the sense of mystery with which she 
was thrilled when she first received 
messages while coming up from Jack-
sonville on a Clyde Liner. She asserts 
that this feeling of annihilating distance 
by a flash of electricity is almost over-
whelming to the beginner. 

Miss Packer has been a telegraph 
operator for a number of years. She 
predicts that women will play a great 
part in the wireless of the future. 
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DESIGN AND CONSTRUCTION OF A PRIVATE LIGHTING PLANT—Part III 

STANLEY CURTIS 

It was the intention of the writer to 
take up the selection of the storage 
battery and gasoline engine in this 
article, but in view of the fact that the 
April issue of Electrician and Mechanic 
will be a special Storage Battery Number 
it was deemed advisable to change the 
original order of the description so that 
this most important point might receive 
additional attention. The present ar-
ticle will therefore take up the switch-
board and the construction and use of 
its instruments. 

In the February issue an error was 
made in combining the diagrams of 
connection board and field magnet 
winding. The diagram of the winding 
is not incorrect in itself, but if the ends 
of the winding are connected as shown 
in drawing of the connection board, the 
current would flow in opposite directions 
around the field cores, one thereby 
neutralizing the magnetism in the other, 
and no magnetism would be in evidence 
at the pole pieces. If wound in this 
manner, it would only be necessary to 
join a starting end and a finishing end 
to the terminals of the rheostat, while the 
remaining starting and finishing ends 
would be connected to the brush leads. 
This will be fully taken up in the article 
on the setting-up and operating of the 
plant. By connecting the two fields in 
multiple the machine can be run at a 
lower speed and be made to generate a 
lower voltage without giving any trouble 
about " picking-up." This connection, 
however, is chiefly useful for experi-
mental purposes and will receive due 
attention later. The principle of the 
field magnet winding is extremely 
simple to understand. With a "Man-
chester" type of field, such as is used in 

the machine in question, the current 
should flow around both cores in the 
same direction to produce a north pole 
at top and a south pole at the bottom 
or vice versa. 
The winding may be in the same direc-

tion on both cores, or it may be in oppo-
site directions, providing the ends are 
properly connected. 

Fig. 33 shows the layout of the switch-
board. The writer's board was of 
mahogany, in. thick and 24 in. square. 
This is scarcely large enough to accom-
modate all of the instruments shown in 
the drawing which is to scale. At first 
the board only contained voltmeter, 
ammeter, field rheostat and main switch, 
for which its size was ample. However, 
with the addition of the wattmeter, 
cut-out and circuit breaker, it became 
crowded, to say the least. Therefore, 
the advice is given to use a board at 
least 30 x 30 in., providing it is desired 
to use the full equipment shown. 
A brief sketch of the operation and use 

of each instrument will be given to en-
lighten those who do not understand. 

In the first place, a wooden switch-
board would not be permitted by the 
Underwriters if the voltage was higher 
than that used. Indeed, the use of 
wood will not be permitted under any 
circumstances in certain localities, and 
this fact should be taken into considera-
tion. Slate is, without a doubt, much 
better and marble is ideal. The little 
generator used in this plant will produce 
a startling flash on short circuit, and the 
danger of fire, from lack of proper care 
in installation, must not be lost sight of. 
To sum up the operation of the board, 

let us trace the circuits. The feeders 
from the dynamo are connected to the 
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clips at the right hand end of the main 
switch. The blades of the main switch 
are connected to the storage battery 
terminals, while the left-hand clips are 
connected to the lighting circuit. By 
merely throwing the switch from right 
to left, the dynamo is cut out and the 
storage battery is ready to supply cur-
rent to the lamps. The field rheostat 
regulates the voltage of the dynamo 
ruile battery is charging. The volt-
meter and ammeter at top of board may 
be cut into the charging or discharging 
circuits by means of double throw 
switches. A lamp at top of board should 
be connected to a battery of dry cells 
or other source of current, independent 
of the plant. This lamp may be a small 
battery tungsten, as it is merely used to 
illuminate the switchboard to take read-

ings of the meters. The wattmeter is 
a home-made affair, hardly deserving 
of the name still it does its work accu-
rately enough to serve as a reliable guide 
to the number of ampere hours drawn 
from the battery. Its construction will 
be fully explained later. The auto-
matic cut-out, or charging switch, serves 
to open the charging circuit if the voltage 
falls below a pre-determined point. 
This is essential, as otherwise the battery 
would discharge itself by running the 
dynamo as a motor. The circuit-
breaker is a refinement, but a very con-
venient one. It is connected in series 
with storage battery and lighting circuit. 
Should a short circuit or other heavy 
overload occur on the line, the breaker 
will open the circuit automatically and 
protect the battery from injury. Fuses 
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serve the same purpose but are not as 
reliable. 
The construction of volt and ammeter 

is shown in Fig. 34. The chief disadvan-
tage of this type of instrument is its 
inaccuracy when left in circuit, as the 
soft iron piece, J, will retain a certain 
amount of residual magnetism which 
will cause it to lag back when the current 
is diminished. This defect should not 
be dwelt upon too strongly, as the instru-
ment will give excellent service, con-
sidering its extreme simplicity of con-
struction. It requires considerable care 
in its construction, however, in order to 
produce good results. 
The base, cover and side casing may 

be gotten out first. Turn up a disc of 
X in. mahogany 6 in. in diameter for the 
base of each instrument and also the 
covers, 5 in. in diameter from X or 34 in. 
stock. The casing may be cut from a 
piece of 434 in. brass tubing or it may be 
bent up from %a in. sheet brass. The 
width is 234 in. from base to cover. The 
two upper drawings, Fig. 34, give front 
and side elevations of the case complete. 
An opening is cut through the cover 
directly over the dial and a piece of glass, 
N in sectional view at the right, is 
mortised in the under side. The cover 
is secured to base by means of long 
screws, I, which pass down on either 
side of the instrument. These screws 
should be of brass or other non-magnetic 
metal. 
The bobbin consists of a piece of brass 

tubing, F, 1 in. in diameter and 2 in. 
long, fitted with ends of el in. fiber, G, 
2 in. diameter. The movement is com-
posed of a piece of %6 in. aluminum rod, 
K, 134 in. long, having a needle point 
L, L, fitted in either end. The rod 
may be chucked and a needle drill run 
in either end for a distance of about 
X in. and the broken end of a steel 
sewing needle forced in. The soft iron 
piece, J, is e in. wide and 134 in. long. 
It may be cut from heavy sheet iron 
and must be most carefully annealed. 
Bend one end around rod, K; remove 
rod and close up the end still more. On 
forcing rod through again the iron will 
be held with sufficient firmness. The 
iron is curved in the centre, as shown in 
the left-hand view at J. A pointer, A, 
of light wood is fitted into a hole in the 
outer end of aluminum rod. The 

pointer should be inserted prior to the 
needle in that end, so that needle may 
be forced_down through, _or_ into, the 
wood. 
The screws, B, B, were taken from an 

old clockworks in which they had served 
to support the balance wheel. The 
screw at the left is mounted in a piece 
of %6 in. fiber, fitted into bottom of 
bobbin, while the outer screw is mounted 
in a cross piece of yg in. brass, D. This 
is secured to bobbin end by screws, C. 
The dial or scale is mounted on a 

stand, as shown at H, M. 
The voltmeter and ammeter are identi-

cal in construction, the only difference 
is in the winding. Wind 4 oz. of 
No. 36 s.c.c. copper magnet wire on the 
bobbin for the voltmeter, and bring ends 
to the 8-32 screws E, E, which pass 
through the base. For th è ammeter, 
wind about 25 turns of No. 10 d.c.c. wire 
on the bobbin and connect to screws 
E, E. Solder these connections securely, 
especially in the ammeter, as this instru-
ment must carry the entire current of thè-
lighting circuit without offering prac-
tically any resistance. 
To calibrate the voltmeter, a standard 

instrument, together with about 25 dry 
cells in series, will be required. The 
scale should read to 30 volts. Several 
methods may be used for the calibra-
tion of the instruments, but the follow-
ing will be found quite satisfactory. 
Connect the standard voltmeter and the 
one to be calibrated in multiple. Ar-
range the battery so that one cell may 
be added to the series at a time. Insert 
a water rheostat in series with one cell 
of battery and the meters. Adjust 
water rheostat until the standard meter 
reads 1 volt. Mark one division on other 
instrument. Add another cell and ad-
just to 2 volts. Mark second division 
and proceed in this manner until the 
entire scale is marked off. It may be 
found that the resistance of the home-
made instrument is so low that the 
pointer will show a full deflection on less 
than 30 volts. In this case it is only 
necessary to place a resistance unit of 
No. 36 German silver wire in series with 
voltmeter coil. The amount of the 
deflection will vary considerably with 
different weights of pointers, quality 
of soft iron piece and delicacy of pivoted 
bearings. The idea is to have the least 
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possible amount of friction and as little 
weight as possible. By adding resist-
ance to the coil, the deflection is made 
less. If there is not enough deflection, 
there is too much wire on the bobbin 
and some may be unwound. There is 
very little likelihood of this, however. 

In the case of the ammeter, the home-
made instrument is connected in series 
with a standard one and all of the avail-
able dry cells connected in multiple. 
The scale is to read to 20 amperes. 
Place the water rheostat in series with 
battery and the two meters. By gradu-
ally lowering the plate of the rheostat, 
more current will flow and the divisions 
marked. If the ammeter deflection is 
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full at less than 20-amperes, takeoff% 
few turns. If not great enough, add 
one or two. The data given is taken 
from the writer's instruments and will be 
found to give just about the correct 
deflection. 
A voltmeter is always connected in 

parallel or multiple with a circuit and 
must therefore be of high resistance. 
The ammeter is connected in series with 
the circuit and its resistance must there-
fore be practically zero, as it has to carry 
the entire amount of current flowing 
through the circuit. In ammeters to 
measure very heavy currents, it would 
be impracticable to use a conductor of 
sufficient cross-section on the bobbin 
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of the instrument. In these meters a 
" shunt" of lowresistance carries the main 
current, while the coil of the meter is of 
high resistance and actually measures 
the drop in volts across the shunt. In 
installing a shunt ammeter, the flexible 
leads from meter to shunt block must 
not be shortened or lengthened as they 
form a part of the resistance in the in-
strument. Shunt meters are employed 
exclusively in large power plants and 
also in even comparatively small electro-
plating plants. 
As previously stated, the automatic 

switch, Figs. 35, 36, 37, was added to 
the writer's plant after the original in-
stallation was completed. The original 
engine, a small air-cooled bicycle motor, 
had a trick of slowing down and fre-
quently stopping, in which event the 
battery would run the dynamo as a 
motor, and this would keep the engine 
turning against compression until it took 
a notion to resume its explosions. This 
"automatic" feature of the plant was 
not very desirable,as frequently after an 8 
or 10 hour's run the battery would be only 
partially charged. The switch, to be 
described, was built to cope with the diffi-
culty, and it worked admirably. The 
mercury contacts were substituted after 
considerable trouble had been experi-
enced with flat copper contacts, which 
would soon become roughened and burnt 
by the arcing when the switch opened. 
This opening operation was frequent, 
too, with the first engine. After the 
installation of a 2 h.p. water-cooled 
engine, to be described, the writer doubts 
if the switch has ever had to do its work. 
The principle of operation is very 

simple. The solenoid, B, Fig. 36, is 
connected in shunt with the dynamo 
terminals. The soft iron plunger, C, is 
arranged to slide easily into the solenoid 
and is held out by the spiral spring, Q. 
On its upper extremity, the plunger 
carries a brass cross-piece, E, in which 
the contact pieces, D,D, are secured. 
These pieces pass through fiber covers, 
K, K, into the cups, I,I, which are one-
third filled with mercury. Water is 
poured on the mercury to extinguish 
the small arc, but is hardly necessary. 
The mercury cups are in series with the 
charging circuit. When the voltage of 
the dynamo becomes sufficiently high, 
the solenoid draws the plunger down 

into it and the contact rods will complete 
the circuit with the mercury. Should 
the voltage fall from any cause, the 
spring would overcome the solenoid's 
magnetism and the circuit would be 
opened. Just as soon as the voltage 
came up again, the contact would be 
automatically made and battery would 
go on charging. The amount of voltage 
required to make contact may be nicely 
regulated by means of rod, 0, to which 
spring is attached. 
The solenoid is composed of 134 lbs. 

of No. 27 d.c.c. wire wound on a bobbin. 
A piece of seamless brass tubing, M, 
e; in. inside diameter, is fitted with 
fiber ends. The top end also carries the 
mercury cups, I,I, which are the small 
brass receptacles in which Williams' 
shaving soap is sold. A point is made 
of this, as it is difficult to fit a bottom 
into a receptacle to hold mercury. 
Solder will not do at all, as the mercury 
will form an amalgam with the tin and 
the bottom will drop out or leak mer-
cury, as the writer knows to his cost. 
If suitable cups are not at hand, turn 
a well fitting plug of hard wood for the 
ends of a piece of brass tubing and drive 
the plug in, afterwards treating the 
bottom to shellac. Do not shellac inside 
of tube, or mercury will fail to make 
contact. The clamps, J, are 34 in. x %6 
in. brass or copper strip and are equipped 
with long 8-32 screws, which pass through 
base and switchboard. The bobbin is 
wound and ends of wire joined to screws, 
A, A, which also pass through base. 
The plunger, C, is a piece of cold 

rolled steel, carefully annealed. Drill 
a Y; in. hole through the centre. Mount 
on Y; in. arbor and turn outside to a 
scant e; in. in diameter. Polish surface 
with very fine emery cloth. The length 
of plunger is 234 in. and it should be an 
easy sliding fit in the brass tube, M. 
Procure a piece of e; in. square brass rod, 
F, 6 in. long. Turn it down to a circular 
form for 3 in. of its length and run a 
Y;-20 die over the circular end. The rod 
will pass through the centre of plunger 
up to the square portion. The cross 
piece, E, is of e; in. x %6 in. brass bar, 
about ilYg in. long. Holes for contact 
rods, D, are drilled 334 in. apart on 
centres. The rods are of brass and are 
faced off squarely on one end, while the 
other end is threaded for hexagon bolts, 
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D'. The rods are 2Kt in. in length and 
3/46 in. in diameter. Cross-piece, plunger 
and centre rod may now be assembled 
and the Me in. hole for spring, Q, drilled 
just above the nut, F'. The square 
portion of the rod slides through a 
washer or plate, G, which is secured to 
the bobbin end by short screws. This 
plate holds the rod, and consequently 
the cross-arm, in the proper position, so 
that the contact pieces are held centrally 
in mercury cups. A pin, H, is inserted 
to prevent the rod jumping out of the 
hole if current is suddenly removed from 
solenoid. The proper position for 
plunger is shown in the drawing, i.e., 
inserted for about one-third its total 
length. The adjusting rod, 0, is sup-
ported in a pillar, P, in which it may 
be clamped by milled head screw, as 
shown in Fig. 37. The spring is No. 18 
spring brass wire, wound on an arbor 
until its closed length is about 13 in. 
The rod, 0, should have an adjustment 
of about 3 in. 
The covers K, K, are of yfi in. fiber, 

Fig. 36 

211 

and are laid loosely on top of cups. The 
hole in centre must be of ample size to 
allow contact rods to pass through with-
out friction; Kt in. is none too large. 
The plunger must be free in its action, 
and a little flake graphite rubbed over 
the iron cylinder and on the inside of 
tube will help matters. Plate, G, should 
have several holes in it to permit the air, 
driven down by plunger, to escape, as 
otherwise it would act as a cushion 
to restrain the downward action of 
plunger. 

Dimensions have been purposely left 
off the drawing, as other builders may 
use such scrap material as they have on 
hand to construct a larger or smaller 
switch. This switch will consume from 
Kt to 'is of an ampere while it is in shunt 
with charging circuit, and it will operate 
on voltages of from 20 to 40, the voltage 
required of course being dependent 
upon tension of spring. A lower or 
higher voltage might be used by winding 
solenoid with coarser or finer wire. 

(To be continued) 
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HEREAnD THERE 
Final Instructions 

Little Harold was getting final in-
structions before starting for a party. 
"Now," cautioned his mother, "at 

supper if they ask you a second time to 
have something you must decline." 

Harold agreed and trotted off. 
At one stage of the feast the hostess 

noticed how eagerly the little fellow was 
applying himself to the task of disposing 
of a generous dish of marmalade. When 
he had finished she inquired, "Won't 
you have some more, dear?" 
The child looked up at her quickly. 

"I can't accept the second time," he 
said earnestly after a slight pause, "but 
if you'll ask me a third time I think it 
will be all right." 
He was asked.—Woman's Home Com-

panion. 

A fashionably dressed young woman 
entered the post-office in a large Western 
city, hesitated a moment, and stepped up 
to the stamp window. The stamp clerk 
looked up expectantly, and she asked: 
"Do you sell stamps here ?" 
The clerk politely answered, " Yes." 
"I would like to see some, please," 

was the unusual request. 
The clerk dazedly handed out a large 

sheet of the two-cent variety, which the 
young woman carefully examined. 
Pointing to one near the centre, she 
said, " I will take this one, please." 

—Everybody's. 

The five-year-old son of the Rev. 
Stephen S. Wise was driving up Fifth 
avenue recently with his mother. As 
they approached the entrance to Central 
Park she called his attention to Saint 
Gaudens's famous work, the equestrian 
statue of General Sherman led by Vic-
tory. 

"But, mamma," he queried, "why 
does not the gentleman get off the horse 
and let the lady ride ?" 

The teacher was giving a geography 
lesson, and the class, having traveled 
from London to Labrador, and from 
Tressaly to Timbuctoo, was thoroughly 
worn out. " And now," said the teacher, 
"we come to Germany, that impor-
tant country governed by the Kaiser. 
Tommy Jones, what is a Kaiser?" 
"Pleas' em," yawned Tommy Jones, 
"a stream o' hot water springin' up an' 
disturbin' the earth!" 

A Bright Boy 

"Now, Tommie," said the teacher, 
" you may give me an example of a co-
incidence." 
" Why—er," said Tommie, with some 

hesitation, " why—er—why—me fadder 
and me mudder was both married on de 
same day."— Harper's Weekly. 

Look Who's Here 

Lord Roberts once promised to inspect 
the boys' brigade battalion in Glasgow, 
but at the last moment was prevented 
by illness. A local officer was secured 
to fill his place, and in selling tickets 
for the inspection it was thought only 
fair to let purchasers know that the dis-
tinguished field marshal would not be 
present. One small brigade boy came 
up and asked for two tickets for his 
father and mother. The clerk said, 
"Do your father and mother know that 
Lord Roberts is not to be present?" 
The boy replied, with a look of self-
confidence, "it's no Lord Roberts 
they're comin' to see, it's me." 

Unexpected Generosity 

Mamma—"And you say your Uncle 
Titewad gave you a penny, Tommie!" 
Tommie—" Yes, ma'am." 
Mamma—"And what did you say?" 
Tommie—"I was so surprised I 

couldn't say anything, mamma!" 
—Yonkers Statesman. 
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A Sight Gauge for a Gasoline Tank 
JAS. P. LEWIS 

The accompanying sketch shows a 
cross-section view of an easily made sight-
gauge for a gasoline tank. A short 
piece of brass or iron pipe b, about X in. 
in diameter is soldered neatly to the 
tank a, near the bottom. The other 
end of b is threaded to take an elbow c. 
At d on this elbow is bored a small hole 
which is tapped to take a yg in. rod 
somewhat longer than the height of the 
gasoline tank, and having both ends 
threaded for a short distance. It might 
be well to solder this rod to the elbow 
also. G is a brass disc having a hole in 
centre large enough to allow the rod to 
pass through and another small one 
near the edge. 

A piece of heavy glass tubing is now 
secured, about X in. outside diameter. 
This is cut to proper length and the ends 
smoothed with emery paper. It is then 
placed in position upon the rod, between 
the brass disc and face of elbow. Two 
cork washers are also placed as shown at 
hoh', and the nut f tightened up on the 
rod. The purpose of the hole at o is to 
allow the air to enter and escape as the 
tank is filled or emptied. 
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Some kind of guard to protect the 
glass from blows may be constructed if 
thought necessary. 

How to Unscrew a Pipe 
A. D. STETHERS 

Sometimes a person has no pipe 
wrench at hand when he needs one, or 
the wrench you have is not large enough 
to fit the pipe or strong enough to turn 
the pipe. In this,case take,..aistrong 

rope that is not too stiff to wind around 
the pipe in good shape, and wind it 
around the ends of the pipe as at R and 
R'. Hang hold of the free ends a and.b 
and pull slightly, to keep the rope from 
unwinding, and place a crow-bar or 
hand-spike in loop A and turn towards 
the free ends a and b. Place another 
rope in a reversed way at R', and put a 
bar or hand-spike through loop A' and 
hang to the free ends a' and b', and turn 
towards a' and b'. This way takes two 
men, one at each rope. If you are alone 
tie the free ends a and b, and run the two 
tied ends through loop A, and place a 
bar through the loop formed by the two 
tied ends a and b and turn towards the 
left. Do the same with free ends a' and 
b' at R and turn towards the left. This 
is a handy and strong method to turn 
pipes out of pump cylinders. If the 
rope slips on a slimy pipe, clean pipe 
and put cement, lime or resin under 
rope, let dry and turn. 

A Convenient Section-former 
J. H. STEWART 

When building spark coils or trans-
formers, the secondaries are usually 
divided into sections for purposes of 
better insulation, and to lessen the 
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chances of break-down. The sections 
are wound in forms constructed along 
the lines of the one shown in the drawing 
(Fig. 1). Numerous description of 
section-formers have been published 
from time to time, so that the general 
method of construction need not be 
given of this one. The point of interest 
in this former lies in the material used 
for the sides A. Usually the sides are 
made of thin sheet brass, which is often 
quite difficult to get perfectly flat after 
it has been cut to shape, especially in 
the larger formers of about 12 in. diame-
ter. The material used for the sides of 
the present former is glass, ordinary 
window glass or any other kind. It is 
advisable to get the glass cut to shape 
by an expert glass-cutter or at a picture 
frame manufacturer's, although the 
amateur could do it himself if he has 
the means. The main thing is to have 
the edges perfectly smooth so as not to 
cut or injure the insulation of the fine 
wire to be wound. The rough edges 
may be melted down nice and smooth 
by means of a Bunsen flame. After 
cutting two discs of equal diameters, 
a hole is drilled through each to just 
clear the X in. threaded shaft B. One 
of the discs is then laid flat on a table 
and a divided mark scratched from 
centre to rim beginning X in. from the 
centre hole and ending yg in. from the 
rim. This is to prevent breaking along 

/  

(E) 

Fiqure a 

the line of scratch. The line is divided 
and marked as shown in Fig. 2. A 
number of cores with beveled edges may 
be turned up on a lathe and may be 

/  

made in different sizes to suit the indi-
vidual coil under construction (Fig. 3). 
The smaller the coil the thicker may be 
the sections; therefore, the cores are 
thicker on the smaller ones. Soft wood 
washers D are placed between the nuts 
F and the glass A, and the nuts screwed 
up tight. The shaft is placed in a turn-
ing machine, and, as the wire is wound 
on, the operator may watch the "pie" 
as it fills up the space, so that nothing 
may go wrong and so that he also may 
tell how much wire he has wound by 
looking to see where the wire is on 
the scale. The dimensions given are 
approximate and may be changed to 
suit the individual. 

An Emergency Die 
HOWARD TUCKER 

Being called upon a short time ago to 
cut a thread on a brass rod, and not 
having any die to do it with, I picked up 
a steel nut which was lying near, and 
placed it in a vise. I then cut three 
nicks in it as shown in the drawing. 

These nicks were used so that the nut 
would not bind on the rod. The nut 
being placed in an upright position in 
the vise, the rod was put into the jaws 
of a hand drill and the end tapered a 
little. Then the tapered end of the rod 
was introduced into the hole in the nut, 
and the handle of the drill turned, 
whereupon a good thread was cut upon 
the rod. 

To Soften Cast Iron For Drilling 
H. W. H. STILLWELL 

Heat to a cherry red, having it lie 
level in the fire. Then with tongs, put 
on a piece of brimstone, a little less in 
size than the hole is to be. This softens 
the iron entirely through. Let it lie in 
the fire until slightly cooled, when it is 
ready to drill. 
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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 the 
letter, and only three questions may be sent 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 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. 

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. 

1548. Closed Core Transformer. J. J. D., 
Hart, Mich., asks: Can you inform me how 
much empire cloth and how much linotape 
is required for closed core transformer de-
scribed in June and July, 1909, numbers of 
Electrician and Mechanic, by W. C. Getz? I 
think he ought to have specified the amount 
in the article. Ans.—For the closed core 
transformer described in the issues mentioned, 
it will require about two rolls of Linotape, and 
1 sq. yd. of empire cloth. 

1549. Induction Coil. W. J. H., Galena, 
Kans., asks: if a small closed core trans-
former can be successfully used on direct 
currents, when employing an ordinary in-
terrupter? Ans.—No, the straight form of 
core alone is applicable when direct currents 
are the source of power. The reason lies in 
the fact that due to the residual or retentive 
qualities of the iron, the magnetism does not 
disappear with the rupture of the current. 
With alternating currents this defect is not 
evident, for at each reversal the remanent 
magnetism is thoroughly cleared out, and a 
new induction established in the opposite 
direction. 

1550. Small Motor. F. S. B., Rock Hill, 
S.C., asks: what must be the resistance in the 
field and armature coils of a 110 volt .5 am-
pere direct current motor, and what sizes of 
wire to use? Motor is supposed to give 
lho h.p. Ans.—You do not state whether 
you propose a shunt or series field winding, 

to' but in thé absence of more definite data, we 
can advise you to use a wire three sizes larger 
than that on armature, if you employ a series 
field, or three sizes smaller if a shunt. You 
should have the parts so proportioned as to 
require about three times the weight of wire 
on field that there is on armature. You 
have sent no sketch of the machine so we 
cannot judge what space is provided for the 
wire, but to carry the proposed current, the 
armature should have not finer than No. 29. 
It is of great importance to get the proper 
number of turns of wire on the armature and 
to have a definite strength of field magnetism. 
The resistance of the armature winding is not 

1 the thing to desire but to be reduced to the 
lowest possible amount. Control should be 
effected by the counter electromotive force set 
up, as the armature revolves, not by its dead 
ohmic resistance. 

1551. House Wiring. E. C. B., Edwards-
ville, Ill., asks: (1) Does a certain sketch 
show an economical plan for wiring a house of 
eight rooms? They are arranged in two 
groups of four in parallel. (2) How can a 
person calculate the number of ampere turns 
required to produce a magnet of given 
strength? (3) What is the solution used for 
making rust joints on sheet iron? Ans.— 
(1) Yes, but if you can bring the two mains 
to the centre of the house, to a cabinet, in 
which the switches and fuses are placed, it 
will be still better. Separate the different 
circuits as much as possible, so the blowing of 
a fuse will cause the extinction of only a few 
lamps. (2) The computation of a magnetic 
circuit is not a short process. You must be 
familiar with the proper degrees of magnetism 
allowable for various qualities of iron, then 
having decided how many lines of force are 
desired, make a drawing, to scale, of the actual 
shape of the magnet. Make due allowance 
for magnetic leakage, apportion cross sections 
of metal sufficient to carry the desired flux, 
and find the reluctance of every separate 
portion. Morrow and Reid's Arithmetic of 
Electricity and Magnetism is about the only 
book that we can recommend as helpful in such 
problems to one who does not care to explore 
the theory. (3) Iron filings saturated with 
sal-ammoniac dissolved in water are often 
used for stopping cracks in castings, or filling 
the space between two that do not well fit. 
Unless you have sheet iron of considerable 
thickness, we should imagine that the rusting 
process would not be particularly satisfactory. 
Why not solder the parts together? 

1552. Storage Battery. F. W., Agna, Cal., 
asks: what is meant by "floating" one on the 
line, and how can the battery be prevented 
from discharging through dynamo when an 
accidental stop takes place? Ans.—You 
need to interpose an underload circuit breaker 
between battery and dynamo. Such a device 
somewhat resembles an ordinary overload 
circuit breaker, except that it lets go when the 
current diminishes to a certain minimum. 
You can cobble one together by making a 
solenoid of wire large enough to carry the 
maximum charging current; this can act on 
an iron plunger fitted to a contact arm, so 
that when down, an inverted U of copper wire 
will connect the mercury in two otherwise sepa-
rate cups. A slender retractile spring will 
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withdraw the U when no current flows. Put 
this device in one side of main line. The 
"floating" battery receives current when the 
voltage is sufficiently high, and delivers cur-
rent when the voltage of generator is low. 

1553. Dynamo. A. E. K., Harrisburg, 
Pa., has made a dynamo of an intended capac-
ity of 1 k.w., but has encountered some diffi-
culties. At first, field coils were wound with 
6,000 turns of No. 22 wire, and armature with 
288 turns of No. 20. When driven at speeds 
between 2,300 and 3,000, armature would give 
only about 95 volts. He then wound arma-
ture with 432 turns of No. 22, and now can get 
nothing. Can we suggest the reason? Field 
magnet is of Edison pattern, of cast iron; 
armature is 534 in. long, 3 g in. in diameter, 
with 24 slots, Ye in. x % in.; air gap, IAo in.; 
weight of machine 180 lbs. Ans.—Weight of 
machine is sufficient to develop the output 
you desire, but the proportions of the arma-
ture are not the best; slots should be some-
what deeper,—at least 34 in., and deeper, if 
possible. To develop 110 volts you ought 
not to have to use smaller than No. 18 wire, 
and even then you will be limited to about 
8 amperes. With the finer sizes you have 
used you would not get the 1 k.w. unless the 
voltage rose to over 200. We cannot judge 
if the field magnet is rightly proportioned, 
unless you send a carefully drawn sketch, 
with essential dimensions specified. In the 
armature you have probably made an error 
of procedure that might not occur in the next 
trial. The best you can do is to procure a copy 
of Watson's "How to Build a 1 k.w. Dynamo.' 
This gives most explicit drawings and data 
for a machine of nearly the same size of arma-
ture,—shorter, but of larger diameter. The 
scheme of winding is unchanged. 

1554. Telephone Generator. L. W., St. 
Louis, Mo., asks: (1) What is the difference 
between a series and a bridging magneto? 
(2) What are the connections for a jump spark 
generator for ignitor of gasoline engine? (3) 
Can a five-bar magneto be rewound to give 
sparks? Ans.—(1) A series generator, or 
magneto, is ordinarily of smaller size than the 
other, and wound with finer wire. In conse-
quence of the bridging sort having to operate 
a number of bells in parallel, more current is 
required, though at no reduction of voltage, 
therefore about the same number of turns are 
needed, though of larger wire. (2) You must 
interpose an induction coil, the secondary of 
which supplies a voltage high enough to jump 
the gap at the spark plug. (3) No, it cannot 
safely be wound for the high voltage. 

1555. Electrolysis. J. R. A., West Allis, 
Wis., asks: (1) What is the best current and 
voltage to use for decomposing water? (2) 
What is the amount of hydrogen and oxygen 
produced or liberated by a given current in a 
given time? Ans —(1) The minimum volt-
age will be 1.47. Of course you must use 
more than that to overcome the ohmic resist-
ance of the particular apparatus you may 
employ. Ordinary water is such a poor con-
ductor that you will need to add sulphuric 
acid to bring down the resistance. The 
number of amperes is purely dependent upon 
the quantity of the gases you wish to liberate 

in a given time. (2) 1 gram (.0022 lb.) of 
water occupies a space of 1 cubic centimeter; 
the same weight of air, at ordinary conditions, 
occupies 773 cubic centimeters; of hydrogen 
gas, the bulk would be about 11,200 cubic 
centimeters, or 682 cubic inches. A current 
of 1 ampere maintained for one hour will 
separate .037 gram of hydrogen, or in 27 hours 
entire gram weight of the gas will appear. 
At the same time one half the bulk of oxygen 
will be obtained, but its weight will be eight 
times as much. Nine grams of water will 
therefore have been decomposed. 

1556. Magneto. R. A., Cadillac, Mich., 
asks if a telephone magneto-generator can be 
rewound for direct currents and used with an 
induction coil for jump spark ignition. He 
has wound one with No. 22 wire, but while it 
seems to give a strong current it will not 
energize an electromagnet. Ans.—We do not 
know how large a generator you have, but 
some of our correspondents have successfully 
accomplished what you have aimed for. You 
must recognize that while the commutator 
will allow uni-directional currents in the ex-
terior circuits, the flow is not steady, like that 
from a battery, but highly pulsating. Its 
behavior will still imitate alternating current, 
and fine wire coils will exhibit a great choking 
effect. This disability is reduced, as is illus-
trated in the large single phase railway motors 
in use on some roads, by using the fewest 
possible turns of wire, employing large cur-
rents but low electromotive forces. Try your 
present armature winding on a coil wound 
with much coarser wire, and then, if the re-
sults are encouraging, rewind the machine 
with No. 18 wire. The primary of the in-
duction coil may properly be constructed 
with only one or two layers of No. 14 or 16 
wire. 

1557. Efficiency of Lamps. D. B., Lan-
sing, Mich., expresses an appreciation of the 
help he gets by reading the Electrician and 
Mechanic, and asks how many 16 c.p. incan-
descent lamps can be run from a 6 h.p. engine ? 
Ans.—You do not state whether you have a 
steam or gas engine. The former can be run at 
its full-rated capacity, but under such a load 
the gas engine might not maintain a steady vol-
tage. Again, lamps can be bought of various 
economies, or "efficiencies," as the trade 
expression goes. With carbon filament lamps 
and poor regulation, lamp breakage will be 
excessive unless an allowance of 4 watts per 
c.p. is made. With ordinary good regula-
tion, 3.5 watt lamps will be better, and with 
the best regulation—probably obtainable only 
in case storage batteries are operated in paral-
lel with the lamps,-3 watts per c.p. are per-
missible. A still more economical grade of 
carbon filament lamps, known as the GEM, are 
practicable for closely regulated circuits, and 
require but 2.5 watts per c.p. Tantalum 
lamps require 2 watts, and tungsten 1.25 
to 1.3 watts per c.p. Allowing 746 watts as 
the equivalent of an h.p., you can easily 
figure how many of any size of lamps you can 
operate. 

1558. Wattmeter. E. M., Magog, Quebec, 
asks: (1) Can a recording wattmeter be put 
on the primary side of an 11,000 volt circuit? 
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(2) Do such instruments measure the total 
output of a generator? (3) What kind of 
electric generator should be used for develop-
ing 1,400 to 1,500 h.p. in a water-fall ? Ans.— 
(1) No, you should use current and potential 
transformers, so that only low voltages will 
be brought within reach. (2) Yes, they 
indicate for electric power what a water or gas 
meter does for its sort. (3) If the distance 
to which the power is to be transmitted is 
more than a few hundred feet, you should use 
alternating currents, and preferably the 
3-phase apparatus. With short distances, 
about 500 volts can be used, without trans-
formers; but for a distance of several miles 
2,200 volts give higher economy of copper, 
and for 10 miles or more, 10,000 volts, or still 
higher, sometimes an allowance being roughly 
estimated at 1,000 volts per mile. 

1559. Edison Battery. S. C. S., St. Joseph, 
Mo., asks: how much return can be gotten 
from one of the new Edison storage cells? 
Ans.—The manufacturers state that about 
60 per cent. return is obtainable. While this 
does not favorably compare with the 80 per 
cent. efficiency of the lead cell, there are other 
considerations to which the makers call atten-
tion, and these are in the line of small deterio-
ration and need of repairs. The lead cells are 
chronic offenders in these particulars. 

1560. Conduction. G. W. G., New York 
City, asks: if heat is a conductor of electricity ? 
He finds that a spark 2 in. long can be ob-
tained between points when alcohol is ignited 
in their vicinity, but ordinarily, only Yi in. 
sparks. Ans.—You will recognize that "heat" 
alone is rather an abstract term, and we can-
not find any such isolated thing. Heat exists 
only in something physical. Your experience 
that heated vapors are conductors is correct, 
and such a statement is properly made in all 
text books on physics. The case is often 
disastrously illustrated, when by some short-
circuit at a switchboard or dynamo, vaporized 
copper is formed, and this is readily a con-
ductor. 

1561. Telephone. E. S., Providence, R.I., 
asks: (1) Why does not a 1,000 ohm receiver 
give a louder sound than one of the ordinary 
long distance sort, having only about 100 ohms 
resistance ? (2) What is the use of a detector ? 
(3) In the case of house wiring, when one of 
the wires has black insulation and the other 
white, which is the grounded one? (4) If 
the current is alternating, can a rectifier be 
employed so as to operate a direct current 
motor? Ans.—(1) The efficacy of a tele-
phone receiver depends not upon the resist-
ance of the coils, but upon the number of 
ampere turns. In the case of wirelesq mes-
sages, the current is so exceedingly minute 
that unless it passes around the iron core a 
large number of times no effect upon the mag-
netism is made. In order to get enough 
turns of the wire in the small space, it must 
be of very fine size. Incidentally, such a coil 
will have a high resistance, but this is to be 
regarded as a defect, and the instrument would 
work much better if the same number of turns 
• could be put on without involving so many 
ohms. Some unscrupulous makers have 

actually foistered upon the puldic, receivers 
wound with German silver wire. Thereby 
when measured, the expected resistance is 
found, but the instrument is quite useless for 
wireless work, for it lacks in ampere-turns 
With your other receiver, the larger current 
passing through a smaller number of turns 
gives a higher product. (2) This recognizes 
the presence of the electric waves. (3) In 
Providence, the white wire is the grounded 
one. The other gets dirty from the particles 
of dust attracted by the charge of electricity 
the wire possesses. This is particularly 
noticed on the 250 volt direct current circuits. 
(4) No, the rectifier is an expensive nuisance, 
good for short runs only, and for small cur-
rents. From the fact that the solution 
quickly gets hot, there is evidence of a great 
waste of power. 

1562. Small Dynamo. L. E. P., Chicago, 
Ill., sends a sketch of a small 4-pole machine, 
field being built up of sheet iron punchings; 
armature core is 2%6 in. in diameter, and 
134 in. long axially. There are 16 slots, each 
Ys in. x Ye in. He proposes to put 92 wires 
per slot, No. 24 in size, and 1,270 turns per 
spool of the same size, for the field. The four 
coils will be connected in series with each 
other, but in shunt to the armature. He 
proposes to put two rings on the shaft, on 
the other end from the commutator, so as to 
be able also to get alternating currents. 
About 25 volts are desired, and he asks if 
the design of machine is good, and how many 
amperes it will supply? Ans.—You have 
shown considerable care in the drawing and 
in the computations, but we regret to state 
that the machine is defective in two vital 
points. In the first place, it is rather doubtful 
if a machine that has its field magnet com-
posed entirely of good sheet iron will gen-
erate,—that is, "pick up" or build up its 
magnetism. You must be sure of having some 
residual magnetism. This could be provided 
in your case by clamping the mass of sheet 
iron between two iron castings, made as thin 
as the foundry could cast. The other con-
sideration is that you are counting on having 
too many volts between adjacent segments 
of the commutator. With four poles, you 
will need brushes in four places, and you will 
have your full voltage across but one insula-
tion. You can readily run the armature at 
a speed of 2,400 revolutions, and at that the 
frequency of the alternations would be 40 per 
second even if you had but two field poles. 
Large machines are now made to run from 
steam turbines at 3,600 revolutions, and if 
you provide suitable bearings, yours can be 
driven at that speed, and give you the full 
60 cycles. You did not explain whether you 
had in mind just how you would wind arma-
ture to fit the four-pole requirement. Aside 
from the objections pointed out, the machine 
would give the voltage desired, and a current, 
with parallel wound armature, of 3 amperes. 
Two wires would connect to each collector 
ring, opposite segments of the commutator 
leading to one ring, segments one-quarter way 
around connecting to the other. We advise 
you to make machine with two poles only. 
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TRADE NOTES 

An informal banquet was given early in 
January by Henry Disston & Sons to repre-
sentatives of the big saw and tool-making 
concern, who went to Philadelphia from all 
parts of the Union and from Canada to attend 
a series of trade conferences. 

Besides the corps of salesmen, there was 
present at the banquet a large number of 
saw experts who spend their time in lumber 
camps and sawing centres to aid millmen in 
any and every way that their experience 
and knowledge enables them to render assist-
ance. 

All the executive departments of the great 
home organizations were also represented 
at the banquet. 

It is the general sentiment of all Disston 
salesmen and representatives that the next 
twelve months will be the best selling year 
of their experience despite the fact that 1910 
was a record breaker. 

Business reports brought in from every 
section of the United States are optimistic, 
and men who are in the closest possible touch 
with actual conditions are confident of boom 
trade for the lines they represent. 
One of the western salesmen said: "Mr. 

Toastmaster, I want to say that I am proud 
to be in the Disston employ. It is an honor 
to be associated with this management and 
to have the privilege of selling Disston goods. 
I have had no difficulty whatever in obtaining 
and maintaining our full share of the business 
in my section' and this by reason of well-
known high quality and efficiency of the Diss-
ton goods. The future looks even brighter 
than the past. The treatment accorded us 
by the management makes us loyal to the 
core, and we shall ever stand by the house 
of Disston and its goods. In saying this I 
know I am echoing the sentiment of everybody 
here." 

During the week all representatives have 
made careful study of the manufacturing 
processes and executive policies of the great 
plant on Tacony. Officers of the company 
have spared no effort to thoroughly acquaint 
their men with the principles, purposes and 
ideals of the great organization of which they 
are a part. 

Mr. Robert J. Johnson, second vice-presi-
dent, acted as toastmaster at the banquet. 

With Mr. Johnson at the head of the table 
were Mr. William Miller, Secretary; Frank 
Gould, Manager of Shelf Goods, and E. F. 
Cooper, Manager of the Mill Goods Depart-
ment. 

We are in receipt of the "Year Book for 
1911-12," from the School of Applied Arts, 
Battle Creek, Michigan. The publication 
is beautifully gotten up in color and contains 
numerous samples of the work done by stu-
dents of this school. The system of teaching 
is a unique one, and the scope covered by its 
twelve complete courses is exceedingly wide. 
Readers who are interested in the study of 
drawing will find it to their advantage to write 
for prospectus and terms. 

BOOK REVIEWS 

The Boy Aviators on Secret Service, or Working 
With Wireless, by Captain Wilbur Lawton. 
New York, Hurst & Co., 1910. Price, 
50 cents. 
This book, the second of the "Boy Aviator 

Series," introduces Frank and Harry Chester, 
the "Boy Aviators" at the office of the Secre-
tary of the Navy in Washington, after their 
return from Nicaragua, where they had passed 
through a series of strange adventures and 
perils in an airship. In this volume the boys 
areoffered and accept an important commission 
on Secret Service in Nicaragua. Their adven-
tures are startling in the extreme, and will no 
doubt be followed with intense interest by all 
of the readers of the first volume of the series. 

Electrician's Operating and Testing Manual, 
A handbook for men in charge of electrical 
apparatus, repair men, trouble men, lamp 
trimmers and electricians generally. By 
Henry C. Horstmann and Victor H. Tousley. 
Chicago, Fred'k J. Drake & Co., 1910. 
Price, $1.50. 
The authors of this book have produced a 

number of practical educational text books 
on electrical subjects, and this is a worthy 
successor. It is complete in itself, taking up 
the underlying principles of all ordinary elec-
trical apparatus, giving details of its operation, 
and instructions for its care and use. For 
any of the classes of men named in the title, 
the book will prove an invaluable assistant. 

How It Flies, or the Conquest of the Air. The 
Story of Man's Endeavors to Fly and of the 
Inventions by Which He Has Succeeded. 
By Richard Ferris, B.S., C.E. Illustrated 
by over one hundred and fifty half-tone 
and line drawings, showing the stages of 
development from the earliest balloon to 
the latest monoplane and biplane. New 
York, Thomas Nelson & Sons, 1910. Price, 
$1.20 net; postage 15 cents. 
Among the flood of books on aeronautics 

and aviation now appearing on the market, 
this fills a useful place, as it is not so much 
historical as a resumé of present-day condi-
tions. It details the various types of flying 
machines and gives instructions for building 
and operating them, accompanied by many 
detail drawings and photographs. Chapters 
on balloons, both free and dirigible, are equally 
full, and the book closes with a chronicle of 
aviation achievements and a dictionary of 
aeronautical terms. 

Arts-Crafts Lamps. By John D. Adams. 
Chicago, Popular Mechanics Co., 1911. 
Price, 25 cents. 
A recent writer has said that America knows 

only two styles of furniture construction: the 
colonial and the mission. Much has recently 
been written on the mission style, and this 
book certainly displays considerable ingenuity 
in the author, who has evolved sixteen differ-
ent designs for lamps in this rectangular con-
struction. Full constructional details are 
given, and the book will prove of great value 
to the amateur carpenter and metal worker. 
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ALTERNATING 
CURRENTS 

TRANSMISSION OF 
ELECTRICITY 
AND POWER 

The Most Practical 
Electrical Library 
The Electrical Engineering Library is part of the International 

Library of Technology that cost $1,500,000 in its original preparation. 
It contains the knowledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks has 
proved easiest to learn, to remember, and to apply. There is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori-
tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, they 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many subjects contained in the Electrical Engineering Library are as 
follows: Electricity and Magnetism; Electrodynamics; Electrical Resistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrical 
Measurements; Dynamos and Dynamo Design; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Transmission; Line Construction; Switchboards; Pomber 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; Arc 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; Electric 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto-
Switchboards; Electric-Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiple-Unit System .; Efficiency Tests; Energy 
Regulation' Central Energy Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; Bell Toll and Testing 
Circuits; Exchange Wiring; Telephone 
Cables, etc. 

The Electrical Library con-
tains 17 volumes durably and 
handsomely bound in ,three-
fourths red morocco. Each 
volume is 6X 9 inches in size. 
They may be purchased in sets 
of five or more volumes. If you 
wish to know more about the 
most practical electrical library 
in the world, 

Send the coupon NOW. 

International Textbook Co. 
Box 930, SCRANTON, PA. 

Please send, without further obligation to me, full 
particulars in regard to your Library of Tech-

nology, with special reference to the 
Electrical Library 

• 
• 
• Name 
• 
• 
• Si. and No. 
• 

City 
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WIRELESS OFFER EXTRAORDINARY 

2000 ohm set 

$ 4.5 0 
I SAY YOU CAN'T 
Better than anything 

on the market at this 
and even at a higher 
price. 

LET US PROVE IT 
Receiver only, 
1000 ohms, 

Postage 10e 

C. BRANDES 
111 Broadway, New York 

Mail this ad. to us with 35e and we will send you our 
book telling how to make (not how to buy) a wireless 
set that will receive 100-200 miles and send 10-15 miles. 
Also COMPLETE MATERIALS FOR MAKING a Sen-
sitive Galena DETECTOR—the kind you would have 
to Pay $1.50 for. Now act quickly. No stamps. 
THE OAK RIDGE WIRELESS SPECIALTY CO., 

53101, Indiana Avenue Chicago, III. 

BI 200 -p. ELECTRICAL and 
WIRELESS CATALOG leUre,„„ 

lo cover Postage 00 pages WIRELESS Inetniments for commercial 
and experimental use. IS pages Motors and Dynamos of all sixes. 
aa pages Miniature Trains and Imported Electriad TOYS 20 pages 
Telegraph Instruments. 40 pages Electrical Novelties, etc. 30 pages 
General Electrical Supplies. Get this catalog today---you need it. 

J. J. DUCK, 423-5 St. Clair Street, TOLEDO, OHIO 

CARDBOARD TUBING 
IN SIZES SUITABLE FOR 

TUNING COILS, LOOSE COUPLERS, 

TESLA COILS, Etc. 
Send for price lis! 

BEETLE & MACLEAN 
21 BROMFIELD ST., BOSTON, MASS. 

Price 814.00 

ETHERIC ELECTRIC CO., 278 Lenox Ave., N.Y. 

TELEGRAPHY 
TAUGHT 
I. the shortest possible time. 
The Omalgraph Automatic 

Transmitter combined with 
standard key and sounder. 
Sends your telegraph mes-
sages at any speed Jo« &I an 
expert operator would. Ply. 
styles $2 up; circular free. 

Omnigromb Mfg. Co. 
41 Conlandt St., New YORK 

FOR SALE 
$1.50 will buy castings and all material 

for our neatly designed Automatic Steam 
Engine of Me h.p. Engine has fly ball 
governor and rotary valve with adjust-
ment for wear. Blue prints and instruc-
tion sheets 25c. Complete engine ready 
to run $6. 

ELGIN WHEEL & ENGINE CO., Elgin, III 

I Gasoline Soldering Iron Blow Torch 

ET Mil THE E greatestLM rNtime  our  .1i;edille k. savert  MFG.on earth. 
. 

INDIANAPOLIS, IND., U.S.A. 

ARC LAMPS for Wireless g Experimenters „..  . 
t( ,,,,:i •r7, -;,„ .... volts d.e and a.c 

5 amp. incl. rheo-
stat and carbon.. 
$3.50 (regular 
$15.00.) 

Only a few left from a job lot; and other things. 

ELECTRIC MOTORS about 1-10 11.1'. for 110 volta d.e. or 
batteries. $3.25. (reg. 49.50.) 

COSMOS ELECTRIC CO..132-136 Liberty St.. New York 

ELECeCITT 
The most wonderful anu 
fascinating scientific study 
of the age. Every ROY, 
GIRL and GROWN-up 
should know about It. The 
new "VOLTA NIP 

ELECTRICAL PROIllICTS"—our 112-Page Catalog 
sow ready, the most complete and interesting book ever issued. Is 
MI of illustrations and descriptions of the latest Voitamp Elec-
»cal Novelties—Motors, Dynamos, Toys, Machine Models, Tele-
'meek and -NV IR aLess" Instruments. Ruhmkorff Coils, Spark Coils. 
Gassier Tubes, Switches.Meters. Lamps, Flashlights. Transformers. 
Tools, etc. The greatest line of Miniature Electric Hall-
way. ever shown Anything Elettrl. a I for Anybody. 

Prices consistently low. Send fur 
Ma catalog Sc in stamps or coin 
(Bo postals answered) which will 
be refunded on first order of 50c 

"" • ' • 
YOLTAMP ELÉCIRIC RIG Wite Bld., Baltimore, Md. 

A STORY BOOK FREE 

Very Interesting and instructive to those wanting the very best edge 
tools made. A postal addressed to Mack Co.. 18 Brown% 
PACO, Rochester, N. I.. sole makers for more than thirty years 
of the famous D. 11. Barton tools, will bring It with their catalogas. 
In writing mention this magazine.) 

HAVE FUN WITH ELECTRICITY 
and learn all the primary principles at the same time. 

Get one of Our Home Laboratory Outfits 
The cost is small, they last forever. Just the thing 

for boys and young men who want to study and 
experiment with electricity. 
SHED FOR COMPLETE DESCRIPTION AND PRICE 

TREMBLY ELECTRIC CO., Box 500, Centerville, Iowa 
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CASSELI: CHANICS 
AGoL INE OF MECHANICAL, RE ENCE 

6,50 ILLUSTRATIONS 30,000 INDEXED ARTICL S 
FIVE HANDSOME VOLUMES 

4t4e 

a - e 

Edited by 

PAUL N HSLUCK 

A Practical 
"Mechanics' Bible" 
of Ready Reference 

Examine• This Famous Mechanical Library in Your Home Free 
Cassell's Cyclopaedia of Mechanics is an authoritative work, well printed and handsomely bound in five volumes. 
Written by a staff of skillful and talented mechanical and technical writers, under the direct editorship of Paul N. 
Hasluck, the foremost living writer on mechanical subjects—every paragraph the paid contribution of an expert. 
The work is practical from cover to cover, constituting a thoroughly trustworthy reference library and key to up-
to-date workshop practice, full of plainly worded and well illustrated articles of interest to all who want a 
receipt, employ a mechanical process, or stand in need of an item of information concerning mechanical 
and practical matters. This great work fulfills a long felt want among practical mechanics as well as 

• amateurs and beginners. Students who have previously found that there is nothing to be learned from 
the compilations of untried and possibly impracticable suggestions and receipts will find Cassell's 
Cyclopaedia of Mechanics thoroughly dependable and practicable. The work contains over sfiti1PSON 
6 500 illustrations and 30,000 separately indexed articles; over 2.500,000 words. The five vol- PUB. CO., 

• III um' es number 1760 pages in all, each volume measuring 7!:.;x101i inches, strongly bound 

justice. That is why we make you this out-and-out offer to place it free in your home— Kindly send me. 

GenAtIneaMeBon:s—ton 

221 Coombe" 

I in stout extra durable cloth binding with lettering in gold. The type is large, clear and easy 
to read. So vast in fact is the scope of the work that only a leisurely examination can do it 

carriage prepaid, for 
in we know you will find it the best and most valuable mechanical library for you. 

I
free examination, one of Books at Our Expense We want you to SEE this famous five volume work for we know you 

Examine This Great Set 

SAMPSON PUBLISHING CO., ADDRESS  

NAME  
in full. 
monthly installments of $2 until settled 

five days and the balance of $16 in 
I keep it, I agree to pay you $2 within 
and hold, subject to your order. If 
wish to keep it I agree to notify you 
work five days. and if I do not 
stood that i may examine the 

in five volumes. It is under. 
Cyclopsedia of Mechanics, 
complete set of Cassell's 

will be pleased with its binding, 
paper and printing and the wonderful fund of information it contains. 'We want you to EX-
AMINE it thoroughly, for we know you will be quickly impressed with its great practical 
value. We want you to ENJOY the finest mechanical library ever offered to discriminat-
ing professional or amateur mechanics. The price of this complete work in five volumes 
as above described is $18. Just mail us the coupon opposite !send no money) and you 
will receive the set, carriage paid. Examine it five days. If. at the end of that time, 
you do not want it, notify us and hold subject to our order. If you keep it, pay us 
$2.00 within five days and the balance $2 a month until paid. 

221 Columbus Ave., Boston, Mass. REFERENCES  
Send thus roupoo or • roPY of it  
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THE LATEST LIST AVIATORS 
OF BOOKS FOR 

HOW TO MAKE A 20-FT. BI-PLANE GLIDER 
that will carry an ordinary man. A practi-
cal hand-book on its construction with de-
tailed diagrams and full particulars. By 
A. B. Morgan. By mail $0.55 

FLYING MACHINES—PAST, PRESENT AND 
FUTURE. A popular account of flying ma-
chines, dirigible balloons, and aeroplanes. 
Describing many different kinds of machines 
and their chief features. By A. W. Marshall 
and Henry Greenly. 138 pp., 23 ill. By mail .55 

THE BAROMETICAL DETERMINATION OF 
HEIGHTS. By F. J. B. Cordeiro. With an 
appendix on the air Barometer. Limp leather  
By mail  1.00 

A TEXT-BOOK OF AERIAL ENGINEERING. 
By Herbert Chatley. 119 pp.; 61 ill. Cloth. 
By mail    3.65 

TABLES OF BAROMETRICAL HEIGHTS TO 
20.000 FEET. By W. H. Mackesy. For use 
with the ameroid, also the mercurial barome-
ter. Limp cloth. By mail  1.00 

THE FORCE OF THE WIND. By H. Chatley. 
91 pp.. illustrated. Cloth   1.35 

THE ATMOSPHERE, ITS CHARACTERISTICS 
AND DYNAMICS. By F. J. B. Cordeiro. 
140 pp., :i5 ill. Paper, by mail, $1.60; cloth, 
by mail  2.65 

THE RESISTANCE OF AIR AND THE QUES-
TION OF FLYING, consisting of valuable 
data from the author's own experiments. By 
A. Samuelson. 23 ill. Paper, by mail  .78 

FLIGHT VELOCITY. By A. Samuelson. With 
5 plates. Paper, by mail  .75 

AIRSHIPS—PAST, PRESENT AND FUTURE. 
Together with chapters on the use of balloons, 
in connection with meteorology, photography, 
etc. By A. Hildebrandt. 361 pp., 279 ill  
By mail  3.76 

A POPULAR EXPOSITION OF MODERN 
AERONAUTICS. With working drawings. 
The author fully treats all phases of aerial 
navigation. By V. Lougheed. A most in-
teresting and practical work. 550 pp., 279 
illustrations and drawings. By mail  2.75 

MODEL AEROPLANES—HOW TO MAKE 
AND FLY THEM. By E. W. Twining. Con-
sisting of five sheets of scaled drawings, show-
ing three different models, with descriptive 
booklet. By mail  .65 

, COMPLETE SET OF PARTS in the rough for a 
small flying machine that anyone could make 
up with a little care and a few simple tools  
By mail $0.65 

NO. S MODEL, COMPLETE SET OF PARTS in 
the rough with the rubber to make a model 
(as illustrated in the Twining model aeroplane 
drawings). By mail    1.15 

AEROPLANE PORTFOLIO. By D. R. Ken-
nedy. Containing 9 large sheets of scale 
drawings of the following well-known ma-
chines:—Biplane: Wright, Farman, Voisin, 
Cody and Herring-Curtis. Monoplane: An-
toinette, Santos Dumont, Rep and Bleriot. 
With booklet containing a short description 
of each machine. By mail  .66 

THE MODEL ENGINEER, Vol. 21. Contains 
a number of articles on model flying machines, 
propelling mechanism and propellers; repre-
senting the latest practise; with description 
of how to make them   2.20 

ARTIFICIAL AND NATURAL FLIGHT. A 
practical handbook on flying machines. By 
Sir Hiram Maxim. 94 ill. By mail    2.10 

HOW TO BUILD AN AEROPLANE. By R. 
Petit; translated from the French. A good 
book dealing with the construction and the 
motor. 8 vo., 82 ill. Cloth; by mail   1.60 

MODEL FLYING MACHINES. Their design 
and construction. By W. G. Aston. A first 
rate little book, showing numerous methods 
of propelling models, making propellers, con-
struction of different kinds of 'models, etc. 
130 pp. 84 ill. By mail  .66 

MODEL BALLOONS AND FLYING MACHINES. 
With a short account of the progress of avia-
tion. By J. H. Alexander, M.B., A.I.E.E. 
12 mo.. 127 pp., 45 ill., 5 folding plates. This 
practical work gives data, working drawing 
designs and details which will assist materi-
ally those interested in the problems of flight.. 1.60 

FLYING MACHINES. Construction and op-
eration. By W. J. Jackman, M.E., Thos. H. 
Russell, A.M., ME., and introductory chap-
ter by Octave Chanute, C.E. Pocket size. 
250 pp., fully illustrated. Leather and cloth. 
Round corners, red edges. A "Show How" 
book for those who wish to build and operate 
flying machines. Price, flexible leather, $1.50 
Cloth binding   1.00 

SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mass. 

9 

• 
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Photoeaphic Magazine Offers for 1911 
RULES FOR MAKING MAGAZINE CLUBS 

No subscription can be taken for any magazine singly at less than the published subscription price. 
A club of two or more magazines, including AMERICAN PHOTOGRAPHY, may be made as follows: Add 
the black faced figures preceding the names of the magazines desired, multiply the total by five, and the 
result is the price in the United States. For Canada or foreign countries add postage as given in the 
proper column. Any one or more magazines may be added to clubs with foreign magazines or annuals, 
listed at the bottom of the page, by multiplying class number by five and adding to given club price. 

EXAMPLES 
22 American Photography $0.35 Can, postage 
17 Camera .25 " 
30 Bulletin of Photography .5o " 44 

69 $1. zo 
5 3.45 U. S. club price 

$3.45 club price in U. S. $4.55 Can. " " 

EXAMPLE 
22 Photographic Times 

5 

SI.so 
4.60 American Photography with 
  Amateur Photographer 
$5.70 U. S. club price for the three 

magazines. 

Class Publishers' 
Number Price 
17 ABEL'S PHOTOGRAPHIC WEEKLY   $1.50 
22 AMERICAN PHOTOGRAPHY 1  50 
3 ) BULLETIN OF PHOTOGRAPHY   1.75 
1 7 CAMERA   1.00 
17 CAMERA CRAFT(new)   1.00 
20 CAMERA CRAFT renewal).   1.00 
1 0 CAMERA WORK   6.50 
I 2 PHOTO ERA   1.50 
I 6 PHOTOGRAPHIC NEwS 1  00 
27 PHOTOGRAPHIC TIMES 1  50 
42 PHOTO MINIATURE 2  50 
16 PROFESSIONAL AND AMATEUR PHOTOGRAPHER I  00 
52 WILSON'S PHOTOGRAPHIC MAGAZINE 3  00 
17 ELECTRICIAN AND MECHANIC, until jan. 1, 1911   1.00 
24 ELECTRICIAN AND MECHANIC, after Jan, 1, 1911 1  50 
40 SCIENTIFIC AMERICAN (new) 3  00 

Write for our 48 page subscription catalogue sent free on request. We furnish all magazines published. 
We will duplicate any price quoted by any recognized subscription agency. 

FOREIGN PHOTOGRAPHIC MAGAZINES WITH AMERICAN PHOTOGRAPHY 
Regular In In In Foreign 
Price U.S.A. Canada Countries 

Tat AMATEUR PHOTOGRAPHER AND PHOTOGRAPHIC NEWS (weekly) . . $3.75 $4.60 $4.55 $5.20 
BRITISH JOURNAL OF PHOTOGRAPHY (weekly)   3.25 4.30 4.654.90 
PHOTOGRAPHY AND Focus (weekly) 2  75 3.70 4.05 4.30 
THE PHOTOGRAPHIC MONTHLY 1  10 2.25 2.60 2.85 
ANNALES DE PHOTOGRAPHIE (Swiss monthly) 1  80 2.60 2.95 3.20 
BULLETIN DE LA SOCIETE FRANCAISE DE PHOTOGRAPHIE (twice a month) 3.60 4.70 5.00 5.30 
PHOTO-MAGAZINE (French weekly) ..... . • . . . . . 3.00 4.20 4.50 4.80 
APOLLO (German, twice a month)   2.25 3.25 3.60 3.85 
DAS ATELIER DES PlioToGRAPHEN (twice it week)  4.00 4.50 4.85 5.10 
PHOIOGRAPHISCHE MITTEILUNGEN (twice a month)   4.50 5.00 5.35 5.60 
PHOTOGRAPHISCHE RUNDSCHAU (twice a mouth)   4.00 4.50 4.85 5.10 

(The price of a foreign magazine in the country of its publication, when clubbed with American 
Photography, is that of the some club in the U. S. A. as given in second price column.) 

PHOTOGRAPHIC ANNUALS Postpaid Photogr n aid‘y_ 
Price With America 

BRITISH JOURNAL ALMANAC   
H   } Paper 

$0.92 
Cloth 1.17 

Cloth 1.37 
Paper .77 ver 1.25 $2 00 

2.50 
2.00 
2.50 

DEUTSCHER RAMERA ALMANAC 
2.00 

Cloth 1.75 2.50 

AMERICAN ANNUAL OF PHOTOGRAPHY   

DIE PFIOTOGRAPHISCHE RUNS? IM JAHRE 1910 2.50 3.25 
PENROSE PROCESS YEARBOOK   2.50 3.50 
PHOTOGRAPHIC ANNUAL. 1910-11   Paper .58 1.75 
PHOTOGRAMS OF THE YEAR 19 10   1 Paper 1. 25 2.25 J Cloth 1. 75 2.75 

.50 1.65 
WELLCOME'S F.XPO.J17RE RECORD AND DIARY 

(Add 35 cents postage on American Photography if these dubs are ordered from Canada or 60 

cents to foreign countries.) 
Make all remittances by Money Order or Registered Letter 

AMERICAN PHOTOGRAPHY, 221 Columbus Avenue, Boston, Mass. 

Canadian Foreign 
Postage Postage 
10.50 $1.00 

.35 .75 

.50 1.00 

.25 .50 

.25 .50 

.25 .50 

.50 .50 

.35 .75 

.25 .50 

.25 .50 
DOM none 
none .50 
.25 .50 
.35 .60 
.35 .60 
.75 1.50 
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PRACTICAL 25e BOOKS 
Telephones and Microphones. Making and 

using simple forms of telephones and microphones, 
with 29 illustrations. 
Model Steam Engine Design. A handbook for 

the Designer of small Model Steam Engines, including 
original tables and calculations for speed, power, pro-
portions of pumps, compound engines, and valve 
diagrams. By ROBERT M. DE VIGNIER. Contents 
of Chapters: 1. Various Types. Speed of Model En-
gines. 2. Power Calculations. Materials. 3. Feed 
Pumps. 4. Compound Engines. 5. The Valve Dia-
gram. 6. Engine Layout. Patterns. 102 pages, 34 
illustrations. 
Model Steam Engines. How to Understand 

Them and How to Run Them. By H. GREENLY. In-
cluding examples of stationary, locomotive, portable 
and marine engines. With different kinds of boilers 
and methods of getting up steam, as well as engine 
details and valve mechanisms, etc. 87 pages and 56 
illustrations. 
Model Railways, by W. J. BASSETT-LOWKE. 

Contents: Choice o size and gauge; clockwork, steam 
and electric locomotives; miniature railways; the 
model locomotive; tin rail formations; scale model 
permanent way; model railway signals and signalling; 
model stations, rolling stock, etc. 
Brass and Iron Founding. By Joseph E. Dan-

gerfield. The leading operations are described 
step by step in connection with casting from patterns 
macle as in " Pattern Making," for the construction of 
a lathe as in " Building a Lathe," with a few other 
examples. 
Pattern Making. By Joseph E. Dangerfield. 

Methods explained step by step in connection with 
the actual patterns. 
Building a Lathe. By A. W. Burford, A.M.I.C.E. 

The minuttœ 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 
power, and of one for use with a petrol motor as de-
scribed in " How to Build a Gasoline Motor." 
Mechanics for Young Ame. Ica, How to build 

boats, water motors, wind mills, searchlight, burglar 
alarm, ice boat, water bicycle, cabins, camps, clocks, 
fishing tackle, kites, model railway, etc. 
The Beginner's Guide to the Lathe. An 

elementary instruction book on turning in wood and 
metal, by P. MARSHA LL, 76 pages, 75 illustrations. 
Metal Working Tools and Their Uses. A 

handbook for young mechanics and apprentices. 
Shows how to use simple tools required in metal work-
ing and model making. Illustrated. 
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 use 
them, with a number of hints on homemade tools. 
Illustrated 
Standard Screw Threads. A Guide to Stand-

ard Screw Threads and Twist Drills. (Small sizes.) 
Illustrated. 
Threads and Thread Cutting, by CoLvits-

STAHEL. This clears up many of the mysteries of 
thread-cutting, such as double and triple threads, in-
ternal threads, catching threads, use of hubs, etc. 
Contains a lot of useful hints and several tables. 
Turning and Boring Tapers, by FRED H. 

COLVIN. A plainly written explanation of a subject 
that puzzles many a mechanic. This explains the dif-
ferent ways of designating tapers, gives tables, shows 
how to use the compound rest and gives the tapers 
mostly used. 

Drafting of Cams, by Lotus Rootwox. The 
laying out of cams is a serious problem unless you 
know how to go at it right. This puts you on the 
right road for practically any kind of cam you are 
likely to run up against. It's plain English, too. 
Mechanical Drawing, simply explained. Use 

of instruments, reading and setting out drawings, ink-
ing in and finishing, drawings for reproduction, letter-
ing, with 44 illustrations. 
How to Read a Workshop Drawing. By W. 

Longland. The methods and conventions of mechan • 
i cal drawings explained and illustrated for students, 
young draughtsmen and machinists. 
Domestic Electrical Work, by W. A. W ITT-

BECKER. Concise and practical directions for plumb-
ers, tinners and hardware dealers on how to wire 
buildings for bells, alarms, annunciati rs, and for gas 
lighting from batteries. Veith 22 diagrams. Demands 
no previous knowledge of electricity. 
The Slide Rule and How to Use It, by FRED 

T. HODGSON. This is a compilation of explanations, 
rules and instructions suitable for mechanics and 
others interested who wish to master the use of this 
time-saving, calculating instrument. 
The Engineer's Slide Rule and Its Applica-

tions, by WILLIAM TON ICES. A complete investiga-
tion of the principles and uses of the Engineer's Slide 
Rule. 
Practical Electrice. A universal handy book on 

everyday electrical matters, including connections, 
alarms, batteries, bells, carbons, induction and resist-
ance coils, dynamos, measuring, microphones, motors, 
telephones, phonographs, photophones, etc. 135 pages, 
126 illustrations. 
Gas and 011 Engines. A practical handbook on, 

with instructions for care and running. Illustrated. 
A full explanation of the parts and working of these 
popular motive powers. 
Soldering, Brazing, and the Joining of 

Metals. By Thos. Bolas, F.C.S., F.I.C. Full in-
structions for making and using soft and hard solders, 
and for joining many kinds of metal under varying 
conditions. With illustrations of the tools, various 
methods of soldering, brazing, etc. 
Brazing and Soldering, by JAMES F. HOBART. 

A complete course of instruction in all kinds of hard 
and soft soldering. Shows just what tools to use, how 
to make them and how to use them. 
How a Steam Engine Works. By W. E. M. 

Curnock. The principles, terms, and calculations 
that underlie the designing and working of steam en-
gines are clearly explained, with diagrams. 
The Locomotive, sim ply explained. A first intro-

duction to the study of locomotive engines, their 
designs, construction and erection, with a short cate-
chism, and 26 illustrations. 
Simple Scientific Experiments. How to per-

form entertaining and instructive experiments with 
simple home-made apparatus, with 59 illustrations. 
Simple Chemical Experiments. A series of 

instructive experiments in inorganic chemistry. By 
T. THORNE BAKER. DeSCTibeS how to fit up a labo-
ratory and apparatus cheaply., a nd how to make numer-
ous interesting and instructive experiments. 
Simple Phot.•graphic Experiments. A series 

of instructive experiments in Practical Photography. 
By T. T. BAKER. 68 pages, 14 illustrations. 
The Slide Valve, simply explained, by W. J. TEN-

NANT. Revised edition, considerably enlarged. A 
first-rate little book for locomotive and stationary en-
gineers, firemen and all interested lu the slide valve. 
rd pages, 41 illustrations. 
The Fireman's Guide to the Care and Manage 

ment of Boil rs, by KARL P. DAHLSTROM, M.E., 
covering the following_ subjects: Firing and Economy 
of Fuel; Feed and Water Line; Low Water and 
Priming; Steam Pressure; Cleaning and Blowing 
Out; General Directions. A thoroughly practical 
book. 

SAMPSON PUBLISHING COMPANY 
221 COLUMBUS AVE., BOSTON, MASS. 
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Here is the 
Standard Reference 

MUM MOPEDRCYCLOPINA CYCLOptDIA CYCLOPIDR c 

APPLIFD APPLEEI) APPLIED APP1 Appui 
FIECTRICITY Ferlarn tLECIPri Ux :. fl CI 
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MA( 

Work on Electricity 
and we want you to examine it absolutely free of charge 

in your own home or office. Head our Liberal Selling Plan 
—it tells how we will senil you the great six -volume 

CYCLOPEDIA OF 

i Electricity Applied  
upon receipt of the coupon and allow you to examine it free of charge 

We have confidence in this great eyelopedia; we know that it is the reliable authority on 
electricity. It is compiled from the instruction papers of the American School of Correspondence. 

written by thirty of the world's greatest electrical experts. We want you tu endorse our claims and for 
this reason we make you this free offer. 

If you want to be an expert—an authority on everything electrical, you need • work that COveTS every 
phase of electrical engineering— a work that will tell you what you want to know in plain English with-

out technical terms and formulas. That is just what you have in this cyclopedia. These books cover 
every branch of electricity thoroughly. exhaustively. from the elements of electricity to the design and 

construction of power and central stations. Read Important Subjects Covered. — and then mail the 
coupon. The nix volumes contain 2.›Wil pages, Tx lo inches ionizes 2,000 special illustration.. photo-

mutuo. untie, diagrams, tables, etc., beautifully bound in half morocco : titles stamped in 23-karat gold. 

This is Our Liberal Selling Plan. Lleposnenrtecyeie of.coeuon pttlrp.le.o rw 
ill 

days' free examination. If you deride to keep the hooks. eend on your initial payment of $2.0fi within 
five days and 42.00 every month until you have paid the special price of $18.80. The regular pnee to 

$36.00. It after thoroughly examining the hooka, you do not nee your way clear to keep them, notify 
us and we will send for them et :bur ex p.... Send the coupon to-day. 

IMPORTANT SUBJECTS COVERED  
Types of Dynamos and Motors; Elevators; Direct-Current Motors; Electrical Measure-

ments; Electric Lighting; Electric Railways; Alternating Current Motors, etc.,• Electric 
Welding; Mercury-Vapor Converter; Management of Dynamos and Motors; Power 
Stations; Central-Station Engineering,• Central-Station Design; Storage Bat-
teries; Power Transmission ; Electric Wiring; Electric Telegraph: Wireless 
Telegraphy; Telephony; Automatic Telephone; Wireless Telephony, etc.  

For a short time we will include as a month' V supplement, for one veer. the TECHNI-
CAL WORLD MAGAZINE. This is a regular $1.50 monthly. *f ull of Twentieth 
Century scientific facto, written in popular form. Also contains the latest discuutions 
on timely topics in invention. discovery. industry. etc. 

American School of Corresp lonce, Chicago. U.S.A. 

READY JANUARY, 191 1. 

Practical Applied Electricity 
By DAVID PENN MORETON, B.S.E.E., 

Associate Professor of 
Electrical Engineering 
at Armour Institute of 
Technology. 

PRICE $1.60 
A book of 300 pages,2no 
illustrations, diagrams 
and descriptions, bound 
in Black Seal Flexible 
Leather, front and back 
stamped in gold, round 
corners, pocket size. An 
illustration on nearly 
every page. Compiled 
regardless of expense 
according to successful 
practical experience. 

It is authentic, updo. 
the - minute, complete 
and contains no useless 
matter, only just such 
information as need, d 
by the Electrical Craft. 
Advance proofs were 
submitted to Consulting and Electrical Engineers and 
Educators who endorsed the work as a book that 
would surpass any book of a similar nature now upon 
the market. 
Written for the practical man as well as for the ex-

pert and presented in a practical way in plain English. 
Practical examples and careful, detailed line draw-
ings are given to illustrate the theory and their solu-
tion is indicated, which serves as an aid in fixing the 
matter firmly in the mind of the reader. 

SAMPSON PUBLISHING CO., 
221 Columbus Avenue, Boston, Mass. 

PRACTICAL APPLILD 
ELECTRICITY • 

. M ii [Jon 

Elect. 
lc Mech. 

8-'11 
A. S. of C. 

Please send 
e t Cyclopedia 

of Applied Elec-
tricity for five days' 

free examination. also 
Technical World for one 

year. I will send MOO 
within .5 days and $2.00 • 

month until I have paid $18.90. 
::r notify you and hold the books 

subject to your onler. Title not to 
miss until hilly paid. 

NAME 

ADDRESS 

OCCUPATION 

RE VER E NC ES   

OUR VERY USEFUL 

HANDBOOKS 
A SMALL ELECTRIC MOTOR TO BE BUILT 
WITHOUT CASTINGS. 
By Wm. C. Houghton   $0.10 

HOW TO MAKE AN ANNUNCIATOR. 
By T. E. O'Donnell   .10 

HOW TO GRIND AND SET EDGE TOOLS. 
By M. Cole  .10 

MAKING AND FIXING ELECTRIC BELLS AND 
BATTERIES. 
By M. Cole  .10 

TEMPERING STEEL, ANNEALING AND CASE 
HARDENING IRON. 
By M. Cole  .10 

DYES, STAINS, INKS, LACQUERS, VARNISHES 
AND POLISHES. 
By Chas. G. Leland and Thos. Bolas   .10 

WOOD-CARVING FOR BEGINNERS. 
By Chas. G. Leland. Revised by Frank H. Ball .20 

GOUGE-WORK AND INDENTED WOODWORK. 
By Chas. G. Leland and Rev. P. C. Lambert  .10 

DESIGNING AND DRAWING. 
By Chas. G. Leland  .10 

SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mass. 
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PATENTS 
BOOK MAILED FREE 

Telling all about PATENTS; Illustrates 100 Mechan-
ical Movements; sets forth NEW and EASY 

PLAN of MAKING PAYMENTS. 

CHAS. E. BROCK, Patent Attorney 
917 P' 't.. Wa.hington 

25 YEARS 
EXPERIENCE 

'11-% a 011%1=1%1 Telri  lariAT YOU INVENTli 
s•-.2. a a.• Alm a • 

$250,000 INVENTION WANTED 
Write for our FREE BOOK; gives list of other needed fo. 
ventiona tells how to protect then, 

Patent Obtained or Fee Returned 
No charge for report as to patentability; seed sketch or 
modal. Patents advertised for sale free. 
H. ELLIS CHANDLEE & CO., Sueeeasors to 

WOOD WARD & CH ANDLEE, Attorneys 
1252 F St.. Washington. D. C. 

PATENTS For facts about Prize 
• and Reward offers and 
• I n v en tions that will 

f I OM $5000 It» 10 Million Dollars; and for books 
of Intense Interest to In, rigors, send Sc postage to 
Pubs. Patine Sean, Dept.% Barrister Blds..Wenilaslee.D.C, 

T YOUR IDEAS 
S8,500 for one invention. Book, 

"How to Obtain a Patent" and 
"What to Invent" sent free. Send rough 
aketelt for t roo report no to patentability. 
Patents advertised for sale at our expense 
1n fourteen Manufacturers' Journals. 

Patent Obtained or Fee Returned 

CHANDLEE & CHANDLEE, Patent Att'ys 
Eriebarbed le Years 

1017 F.  street. Washington, D. C.  

1re Secure Patents. NO FEE IF WE FAIL 
Sue right Free book -How to obtain. finance and 
promote patents. Send sketch or model for free reared 
l'AIMAS é $11Fc. Po ••••• " O.5fl5 f c. 

Foot and Power Lathes, 
Shapers, Drills Milling Attach ments,mactunists' Sup-
plies, Chucks, fools, Dogs. Best and cheapest made 
SHEPARD LATHE CO., 1SS W. Second, Cincinnati, G. 

ELECTRIC GOODS FOR EVERYBODY 
World's headquarters for 

Dynamos. Motors, Fans. Toys, Railways, Batteries, 
Belts. Bells. Pocket Lamps, Telephones. House 
Lighting Plants, Books. If it's electric we have it. 
Undersoll All. Fortune for agents. Catalog 4c. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 

FLYING MACHINES 
PAST PRESENT FUTURE 
A popular account of flying machines. dirigible balloons and aeroplanes 
I,y Alfred W. Marshall and Henry Greenly. This work was written with 
a view to presenting a popular exhibition of this intensely interesting 
subject. 12 ,no,—i:14 pages—fully illustrated. Price. 50 cents, postpaid. 

SAMPSON PUBLISHING COMPANY 
221 Columbus Avenue Boston, Mass. 

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE, SEARCH AND } FREE 
LIST OF INVENTIONS WANTED 
Send sketch or model for free search. Highest References. 

Best Results. Promptness Assured. 

Watson E. Coleman, Patent Lawyer 
622 F Street N W. Washington. D.C. 

PATENTS SECURED 
OR FEE RETURNED. Send Sketch for FREE REPORT aa 
to Patentability. GUIDE BOOK and WHAT TO INVENT 
with valuable List of Inventions Wanted. SENT FREE. One 
Million Milani offered for one invention $15.000 lot ethos's. 
Patents secured by us advertised free in World's Progreso; Sam-
ple Free. 

VICTOR J. EVANS & CO. 
815 F Street Washington, D.O. 

KITES 
THE KITE BOOK 
Just what every live boy wants 

THE CONSTRUCTION and 

FLYING OF KITES 

By CHARLES M. MILLER, "the kite man" 
Los Angeles, California 

Price 20 cents, postpaid 

Contains seven full-page plates of drawings 
14 kites and fifteen figures—over forty kites 
shown. Details of construction given; kite 
tournament described. Full of interesting 
suggestions. 

Send for our "cApproved List of Books" 

The MANUAL ARTS PRESS 
605 Y. M.C.A. Building, :: Peoria, III. 

TELEGRAPHV 
TAUGHT QUICKLY 

Day and Evening Sessions I 

Boston School of Telegraphy 
18 Boylston St., Boston, Mass. 

Largest and Most Successful School of Teleg-
raphy In New England 

we teach thoroughly Railway, Commercial, Brokerage and Wirele, 
telegraphy, Student.. placed in desirable positions. Call or e rite for 

our new 1911 illustrated catalog giving full information. 

Telephone 1470 Oxford 
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WIRELESS TELEGRAPHY  
In response to many requests, we publish below 

a list of books un wireless telegraphy, with the prices 
at which we can furnish them, postpaid. 

COLLINS, A. F. 
Wireless Telegraphy  S3.00 

ERSKINE-MURRAY, J. 
Handbook of Wireless Telegraphy  3.50 

SAINT JOHN, T. M. 
Wireless Telegraphy for Amateurs and Stu-

dents.   1.00 

SEWALL, C. H. 
Wireless Telegraphy..   2.00 

MASSIE, W. W., and UNDERHILL, C. R. 
Wireless Telegraphy and Telephony Popu-

larly Explained   1.08 

MASTER, W. 
Wireless Telegraphy   2.00 

TESLA, N. 
Experiments with Alternate Currents of High 

Potential and High Frequency. A classic 
work and the authority on the subject   1.00 

FLEMING, J. A. 
Principles of Electric Wave Telegraphy. A 
comprehensive digest of wireless telegraphy 
in all of its branches. One of the most com-
plete and practical books ever published 
on this subject    6.60 

Elementary Manual of Radio-telegraphy and 
Radio-telephony for Students and Opera-
tors   2.00 

HOWGRAVE-GRAHAM, R. P. 
Wireless Telegraphy for Amateurs   1.00 

KENNELLY, A. E. 
Wireless Telegraphy and Telephony, enlarged 
and reprinted.   1.14 

HARRISON, NEWTON, E.E. 
Making Wireless Outfits.-A concise and 

simple explanation on the construction and 
use of simple and inexpensive wireless 
equipments, for sending and receiving up 
to 100 miles, giving full details and draw-
ings of apparatus, diagrams of circuits and 
tables. 12 mo. cloth, 50 cents; in paper 
covers    .25 

Wireless Telephone éonstruction.-How to 
make and use an inexpensive equipment  
cloth, 50 cents; paper,   .25 

TWINING, H. LaV., A.B. 
Wireless Telegraphy and High Frequency 

Electricity.-A most complete manual con-
taining detailed information for the con-
struction of transformers of from 100 watts 
to 5 kilowatt capacity; wireless telegraph 
and high frequency apparatus, with chap-
ters on their theory and operation. 1909  1.50 

MORGAN, ALFRED POWELL 
Wireless Telegraph Construction for Ama-
teurs.-A manual of practical information 
for those who wish to build experimental 
wireless instruments, which can be consid-
ered as something more than toys, but are 
still considerably less expensive than a high 
grade commercial set. No attention has 
been paid to the history of the art, the space, 
instead, being devoted to short but com-
plete explanations of the uses of the various 
instruments as well as the structural details. 
1910   1.50 

BALLER, GEO. F., and CUNNINGHAM, ELMER T. 
The Tesla High Frequency Coil. Its Con-

struction and Uses.-Full and explicit di-
rections for the construction of apparatus 
needed for experimenting with high fre-
quency currents. This book fills a long felt 
vacancy in scientific literature. Intended 
for the advanced experimenter. 1910  1.25 

ROBINSON, Lieut. Coro. S.S. 
Manual of Wireless Telegraphy For Use of 

Naval Electricians. An exceptionally com-
plete and instructive book for the wireless 
operator I  25 

Sampson Pub. Co., Boston, Mass, 

Our Special 
Magazine Offers 

We list below our prices on a large number of the 
most popular technical magazines. Edon,. and In cornbi 
nation with ELECTRICIAN AND MECHANIC, GOOD 
ONLY UNTIL FEB. 15, 1911. If you do not see the 
magazines you want listed, write us. We will quote 
you a price on any magazine published and it will be 
lower than you can get anywhere else. Write us 
what you want and we will quote you price by return 
mail. 
TECHNICAL MAGAZINES 

With 
Elec. a 
tie is. 
$3.50 
2.85 
1 70 
2.60 
4.60 
1.85 
1.95 
1.30 
1.60 
2.10 
1.85 
1.85 
2.25 
1.70 
1.60 
2.25 
3.85 
1.86 
1.70 
5.75 
1.95 
1.95 
1.85 
1.95 
1.70 
1.66 
1.25 
2.60 
1.70 
2.85 
1.64 
2.85 

Re' Price Price 
I sear 1 Ned,. 

$3.00 Aeronautics   52.65 
2.00 American Artisan  2.00 
1.00 American Boy  1.00 
2.00 American Carpenter and Builder 1.75 
4.00 American Machinist (Weekly) 3.85 
1.00 American Machinist. (Monthly) 1.00 
1.50 American Photography  1.50 
.50 American Poultry Journal  .45 

1.00 American Thresherman  .75 
1.50 Baseball Magazine  1.50 
1.00 Blacksmith and Wheelwright   1.00 
1.00 Building Age.   1.00 
1.50 Cement Age  1.40 
1.00 Cement World  .85 
1.00 Concrete   1.00 
1.50 Electric Journal  1.40 
3.00 Electrical World. (Weekly)  3.00 
1.00 Electrical World. (Monthly)   1.00 
1.00 Electrocraft   .85 
5.00 Engineering News  4.90 
1.50 Etude. (For Music Lovers)  1.50 
1.50 Field and Stream  1.50 
1.00 Foundry   1.00 
1.50 Garden Magazine  1.50 
1.00 Gas Engine  1.00 
1.00 Gas Power  .80 
.50 Gas Review  .50 

2.00 Illuminating Engineer  1.75 
1.00 Industrial Magazine  .85 
2.00 Iron Age-Hardware.   2.00 
1.00 Irrigation Age  .80 
2.00 Keith's Magazine  2.00 

(For Home Builders) 
1.00 Keystone (For Jewelers)  1.00 1.85 
1.50 Manual Training Magazine  1.50 2.35 
3.00 Model Engineer and Electrician . 2.75 3.60 
1.00 Modern Electrics  .80 1.65 
1.00 Modern Machinery  .85 1.70 
1.00 Modern Painter  .85 1.70 
1.00 Motor Boating  1.00 1.70 
1.00 Motor Cycle Illustrated  .90 1.75 
2.00 Moving Picture World  1.80 2.65 
1.50 Musician   1.50 1.95 
2.50 National Geographic Magazine 2.25 3.10 
1.00 National Sportsman  1.00 1.70 
3.00 Outing   3.00 3.20 
1.00 Plumbers' Trade Journal  1.00 1.70 
1.00 Popular Electricity  1.00 1.65 
1.00 Poultry   .80 1.65 
.50 Poultry Keeper  .45 1.30 

2.00 Power and the Engineer   1.95 2.80 
1.00 Power Boating  1.00 1.85 
3.00 Recreation   3.00 2.60 
1.25 School Journal  1.25 1.95 
3.00 Scientific American  2.73 3.60 
3.00 Scientific American (new)  2.75 3.00 
1.00 Sewing Machine Times   .90 1.75 
2.00 Show Card Writer  2.00 2.85 
1.00 Success Magazine  1.00 1.85 
1.00 Talking Machine World  .90 1.75 
1.50 Technical World  1.50 1.95 
2.00 Telegraph and Telephone Age   1.80 2.65 
2.00 Upholsterer   1.75 2.60 
1.50 Violinist   1.35 2.20 
1.00 Woodworker   90 1.75 

Foreign and Canadian Postage Extra 

ON FEB. 15, 1911, ALL THESE Club Prices WILL 
ADVANCE 35 Cents. 

Make all remittances by Money Order or Registered Letter 

Sampson Publishing Co. 
221 Columbus Ave., Boston, Mass 
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SALE AND EXCHANGE 
Advertisements under this heading, without display, 

3 cents per word, cash with order; minimum, 75 cents. 
Black-faced type, 4 cents per word; minimum, $1.00. 

WIRELESS TELEGRAPHY 

SPECIAL PRICES-1.000 ohm Wireless Receiver, double 
pole, special thin diaphragm, hard rubber case wound with 
copper wire. $1.75. Leather-covered head band, double, 
$1.00; single. 60 cents. "National" receiving condenser. 
30 cents. WATERHOUSE BROS., Bourne, Mass. (2) 

HOW TO MAKE Wireless Telegraph outfit. Complete 
working drawings and instructions mailed for 25 cents (coin). 
F. P. MARTIN, 2192 E. 101st St., Cleveland, Ohio. (3) 

WIRELESS AMATEURS—Data on any size transformer, 
10 cents. H. WINFIELD SECOR, Electrical Expert, 21 
Chapel St.. Trenton, N.J. (3) 

FOR SALE-2,000 ohm wireless receivers with head band 
and also double slide tuning coil, both in good condition. 
Will sell for $6.00. JOHN L. LEONARD, Genesis, N.Y. (s) 

SQUARE BRASS RODS for tuners 51. in. x Y.". in., 10 cents 
per ft. WIRELESS SPECIALTY CO.. 819 Congress Ave., 
New Haven, Conn. (s) 

CARDBOARD TUBES per foot; 415 and 5 inch 25 cents; 
314 and 4 inch, 20 cents; 254 and 3 inch, 15 cents; 400 ohms 
resistance wire for potentiometer 10 cents. 1,000 ohm 
wireless receiver, guaranteed wound with copper wire, only 
$1.50. Silicon 25 cents. MIDDLESEX WIRELESS 
SUPPLY CO., Somerville, Mass. (3) 

MACHINERY AND TOOLS 

FOR SALE—Complete set of castings with all material 
and screws, with the blueprint for H h.p. horizontal station-
ary gasoline engine with governor; price, $10.00. COMET 
MOTOR WORKS. 512 Monroe St., Chicago, Ill. (3) 

WANTED—Model 2 cycle gasoline engine. Water, or air-
cooled. Also, books, electrical and mechanical apparatus 

M of all kinds. HERAN BABIN, Crowley, La. (s) 

FOR SALE-12 h.p. gasoline engine, 18 in. burr mill, 2-hole 
corn sheller, corn crusher, line-shaft, etc. Good condition. 
A. A. DURHAM, Raleigh, Ill. (s) 

FOR SALE OR EXCHANGE-5 h.p. Locomobile, Steam 
Engine boiler, pumps, fittings, etc. Cheap. EDWARD H. 
DOUGLAS, 41 Summer Place, Newark. N.J. (s) 

HELP WANTED 

EASY MONEY AND LOTS OF IT getting subscriptions 
for Popular Electruity magasine. Sells on sight. Com-
mission and salary. Write today for full particulars. stating 
your line of business and where employed. POPULAR 
ELECTRICITY, Circulation Dept., 435 Commercial Bldg., 
Chicago, Ill. (9) 

WANTED—AGENTS, MACHINISTS, ATTENTION! In-
crease salary. New revised Saunders' Handbook Practical 
Mechanics. Best ever-ready reference. Thousands in use. 
Postpaid, $1.00; cloth, $1.25; leather flap, $1.50. Big 
profits. E. H. SAUNDERS, 216 Purchase St., Boston, 
Mass. (2) 

WANTED—Electricians, machinists, agents to become 
manufacturing perfumers and chemists. Highest paid trade 
in the world; easy to learn; clean eork; short hours; large 
profits; control your own business; complete course. 
HOLLY MANUFACTURING CO.. 8 South 15th St., St. 
Louis, Mo. (5) 

PHOTOGRAPHY 

KODAKS, CAMERAS, LENSES, EVERYTHING PHOTO-
GRAPHIC—We sell and exchange. Get our latest bargain 
list; save money. C. G. WILLOUGHBY, 814 Broadway, 
New York. (tf) 

$25.00 WEEKLY PAINTING SOLAR PRINTS. Any in-
telligent person can learn. Complete instructions for pre-
paring and painting enlargements in oil and water colors, 
postpaid for only 25 cents. EASTERN ART SUPPLY' 
CO., 286 Main St., Everett, Mass. (3) 

— — - — --
BAVE YOU A CAMERA?—Send us 25 cents for the three 

latest numbers of A mer scan Photography, which retail at 
45 cents. The biggest and best photographic magazine 
published in America. Full of practical articles, formulas 
and directions tor making better pictures. The magazine 
conducts monthly prize competitions open to all readers, 
with liberal prizes. The editors criticize readers' prints and 
answer questions. If you are interested in photography, 
you should know the magazine. Sample copy, 10 cents. 
$1.50 ayear. AMERICAN PHOTOGRAPHY, 1164 Beacon 
Bldg., Boston, Mass. 

FOR SALE—Anthony view camera 5 x 7 with lens, $4.00. 
Will exchange for supplementary lenses. Bargain. CARL 
YOUNG. Willard Ave., Portsmouth, N.H. (s) 

ELECTRICAL 

AN ELECTRICAL LIBRARY FREE—Write today for 
particulars, and copy of our illustrated book catalog. POP-
ULAR ELECTRICITY, Book Dept., 434 Commercial Bldg., 
Chicago, III. (9) 

CARLISLE & FINCH'S Water Power dynamo No. 16, 
parts No. 86. Steam engine, five storage cells 10 amperes 
an hour. Original cost, $26.00; price, $15.00. L. E. 
PHILLIPS, 511 East 46th Place, Chicago, ill. (s) 

I WANT CATALOGS of electrical novelties of all descrip-
tions. Also inside prices on all goods. HOVEY, 22 Hier 
Flats, Syracuse, N.Y. (s) 

FOR SALE—One electric locomotive, tender, baggage and 
two passenger cars. Cost $34.00. Macle by Carlisle & Finch, 
Good as new. JOHN HARR, Lexington, Ky. (s) 

FOR SALE—One Electro Importing Company tuning coil, 
and one 114 in. spark coil, $2.50 and $5.50 respectively. 
ALEX. HALL, 611 Elsmere Park, Lexington, Ky. (s) 

FOR EXCHANGE—Telephone magneto and bell (not 
mounted) for other electrical goods of equal value. L. G. 
SMITH, 403 South Eighth St., Wilmington, N.C. (s) 

EXCHANGE — Second-hand accurate "Ever-ready" 
pocket ammeter for an accurate pocket voltmeter. THOMAS 
HUNTER, 1263 24th Ave., East Oakland. Cal. (s) 

SLIGHTLY USED "Standard" direct current motor for 
sale. Will run as dynamo and deliver 95 watts at 115 volts. 
Price $8.00. Write ARTHUR J. SULLIVAN, Maynard, 
Mass. (s) 

SEND $0.25 for pair nickel-plated tempered steel jaw 
pliers. Just half price for March only. Lists for 2-cent 
stamp. WOODSIDE ELECTRICAL SHOP, 38-40 Bryant 
St., Newark, N.J. (3) 

BOOKS 

I.C.S. AND A.S.C. SETS and odd volumes of 
books on engineering; wireless, mechanics, shop-
work, etc., new and second hand. Few I. e.& 
scholarships for sale. Bargain. GEORGE F. 
WILLIAMS, Bo: 408, New Orirans, La. 

AERONAUTICS 

BUILD AN AEROPLANE. Send us $1.00 and we will mail 
you blueprints and full directions for building a 3 ft. model 
Antoinette, or 2 ft. Bleriot monoplane, or 3 ft. model Wright 
biplane; or blueprints and directions for a 20 ft. glider. 
CHICAGO AERONAUTIC SUPPLY COMPANY, Room 12, 
6030 South Park Ave., Chicago, Ill. (tf) 
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MISCELLANEOUS 

Ir MAKE YOUR OWN FURNITURE at one-fifth cost. Full 
size patterns; complete directions; hall seat pattern, 20 
cents; arm chair, 60 cents; umbrella stand, 25 cents. 
HOME FURNITURE PATTERN CO., 402 Potter Bldg.. 
Birmingham. Ala. (2) 

P MOTORCYCLES, New and Second Hand; MOTORS. 
Castings and Accessories. Our Attachable Motor Outfit 
converts any bicycle into a motorcycle at small cost. Write 
for catalog and bargain list. SHAW MFG CO., Dept. 32, 
Galesburg, Kan. (7) 

FOR SALE—Moving Picture Film, 1 cent per foot. H. 
DAVIS, Watertown, Wis. 

LEARN TO WRITE a legible business hand at your home. 
by correspondence; send for free booklet. LUTHER 
SYSTEM. 21 Risley, Cicero, III. (10) 

PERFECTION POCKET ADDING MACHINE—Lightning 
seller. Agents wanted. CINCINNATI SPECIALTY 
MFG. CO., Dept. O. Cincinnati. Ohio. 

FOR SALE—Blue print copies of the block letter alphabet 
and figures. 20 cents per copy. Address GEORGE SWAN-
SON, 1.4arrkato, Minn. (s) 

FACTORY FACILITIES. Wanted—Small electrical or 
mechanical articles to manufacture for selling agents. First 
class factory and equipment already engaged in similar work. 
Practical superintendent in charge. Address with and for 
particulars, FACTORY. Box 167, Boston, Mass. (3) 

0.I.C.R.U. LOOKING FOR ME? SEND 2-eent 
stamp for sample copy of "The Popular Advertiser." 
MARRY D. KOENIG, 43 Clinton St., New York, N.Y. 
(3) 
FOR SALE—Small lathe with counter shaft, 12 split 

chucks, other chucks, suitable for watch, clock, electrical 
work-515.00. F. H. JACKSON, Angelica, N.Y. (s) 

WANTED—Commission sales agents to sell a line of office 
furniture, factory equipment and supplies. State territory 
covered. References required. Address Lock Box 288, 
Newaygo, Mich. (3) 

SETS OF CASTINGS OF 
MODEL ENGINES 

1 

SEND 104 FOR 126 PAGE 
ILL. CATALOGUE. 

LS 
dEAR WHEELS & PARTS A Lei rea EL 

Ladies! Save Money and Keep in 
   Style by Reading McCall's 
Magazine and Using McCall Patterns 
  McCall'. Magazine will 
MsCALLS MAGAZINE help you dress styl-

ishly at a moderate 
expense by keeping 
you posted on the 
latest fashions In 
clothes and hats. 50 
Now Fashion Designs 
in each issue. Also 
valuable information 
ou all home and per-
sonal matters. Only 
GOC a year. Including 
a free pattern. Sub-
scribe today or send 

  for free sample copy. 

McCall Patterns will enable you to make In your 
own home, with yourown hands, clothing for 
yourself and children which will be perfect 
in stylo and fit. Price—none higher than 15 
cents. Send for free Pattern Catalogue. 
We Will Give You Fine Presents for getting sub-
scriptions among your friends. Send for free 
Premium Catalogue and Cash Prize Orer. 
THE McCALL COMPANY, 239 to 249 West 37th Si., NEW YORK 

x xi 

MOROLOGICAL DEPARTMENT 
laILDIRT roirnammo INSTITUTE 

Formerly Parer:en Horelogleel 
militate 

PEORIA, ILLINOIS 
LARGEST and BEST WATCH 

SCHOOL nt AMERICA 

24  
W. teach Watch Work, Jewelry, 
Enrn.ing, Clock Work, Optic.. 
Tuition reaeonable. Board and 
room, near echool at moderate rates. 
Send for Catalogo, cf Informeion. 

Blue Process Paper 
Blue Printing 

Drawing Materials 

Chas. E. MosS 38Bling MASS. 

NAR(.11.1 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

Genuine Reece Screw Plate 
Cutting Machine Screw 
Sizes, Nos. 4-36,6-32,8-32, 
10-24, 12-24, with 5 adjust-

able dies 13-16 diem., 5 Taps, I Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with velvet-lined 
cover. Sent post-paid to any address on receipt a! 

 $2.95  
E. F. REECE CO., Greenfield, Mass. 

We can supply a few of the following vol-

umes at prices given below: 

AMATEUR WORK 

VOLUME CLOTH BOUND UNBOUND 

1 Nov. '01 to Oct. '02 35.00 (None) 
2 Nov. '02 to Oct. '03 2.00 $1.50 
3 Nov. '03 to Oct. '04 2.00 1.60 
4 Nov. '04 to Oct. '05 2.50 2.00 
5 Nov. '06 to Oct. '06 2.00 1.50 
6 Nov. '08 to Apr. '07, 6 mos. 1.50 1.00 

ELECTRICIAN AND MECHANIC 

VOLUME BOUND 

17 July'06 to June '07 $10.00 
18 July'07 to June'08 3.00 
19 July '08 to June'09 2.00 
20 July '09 to June '10 2.00 
21 July '10 to Dec. '10 1.25 

UNBOUND 

(None) no single copies 
$2.50 411 44 44 

1.60 
1.50 
.60 (6 numbers) 

All single numbers previous to January, 1909, are out 
of print, but we can sell for a limited time a few copies 
at 25c per copy to meet the demand for early numbers. 

SAMPSON PUBLISHING CO. 

221 Columbus Ace., Boston, Mass. 
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PRACTICAL 50e BOOKS 

Practical Dynamo and Motor Construction. 
A handbook of Constructive Details and Workshop 
Methods, used in Building Small Machines. By 
ALFRED W . MARSHALL -Contents of Chapters: 
1. Field Magnets. 2. Winding Field Magnets. 3. 
Drum Armature Building. 4. Ring Armature Build-
ing. 6. How to Wind Armatures. General Notes. 
Siemens or H Armatures. Polar Armatures. 6. How 
to Wind Armatures (continued). Drum and Ring 
Armatures. Binding Wires and Repairs. 7. Commu-
tator Making. 8. Brush Gears. 9. Mechanical Details 
of Dynamos and Motors. 10. Terminals and Connec-
tions. 131 pages, 133 illustrations. 
Alternate Current Machinery, by Gisbert 

Kapp, Assoc. M. Inst., C. E. 
Practical Dynamo Building for Amateurs. 

How to wind for any Output. By Frederick Walker. 
Fully Illustrated. 
Induction Coils. How Made and How Used. 

Eleventh American Edition. 
Dynamic Plectricity. by John Hopkinson, J. A. 

Shoolbred, and R. E. Day. 
Dynamo-Electric Machines. Recent Progress 

in, by Prof. Sylvanus P. Thompson. A supplement 
to" Dynamo-Electric Machinery." 
Dynamo-Electric Machinery, by S. P. Thomp-

son, with an introduction by F. L. Pope. Third edi-
tion, revised. 
The Measurement of Electric Currents. 

Electrical Measuring Instruments, by James Swin-
burne. Meters for Electrical Energy, by C. H. Word-
ingham. Edited, with Preface by T. Commerford 
Martin. With folding plate and numerous illustra-
tions. 
Electro-Magnets, by A. N. Mansfield. 
Electric Light for Country Houses. A practical 

handbook on the erection and running of small installa-
tions, with particulars of the cost of plant and work-
ing. By J. H Knight. Fourth edition, revised. 
Private House Electric Lighting, by F. H. 

TAYLOR, A.M.I.E.E. Describes modern methods in 
wiring and fitting, including a chapter on small gener-
ating plants. 132 pages, 66 illustrations. 
Incandescent Electric Lighting. A practical 

description of the Edison system, by L. H. Latimer. 
To which is added the Design and Operation of Incan-
descent Stations, by C. J. Field, and the Maximum 
Efficiency of Incandescent Lamps, by John W. 
Howell. 
Telegraph. A handbook of the Electro-Mag-

netic, by A. E. Loring. Fourth edition, revised. 
Metal Turner's Handybook, by Paul N. Has-

luck. A practical manual for workers at the foot. 
lathe. With 100 illustrations. 
Pattern Maker's Handybook, by Paul N. Has-

luck. A practical manual on the construction of pat-
terns for founders, with more than 100 illustrations. 
Model Engineer's Handybook. A practical 

manual on the construction of model steam engines, 
with upwards of 100 illustrations. By Paul N. 
Hasluck. 
Machine Shop Arithmetic, by Colvin and 

Cheny. Most popular book for shop men. Shows 
how all shop problems are worked out and " why." 
Includes change gears for cutting any thre..ds; 
taps, shrink and force fits; metric system of measure-
ments and threads. 
Practical Perspective, by Richards and Colvin. 

Shows just how to make all kinds of mechanical draw-
ings in the only practical perspective, - isometric. 
Makes everything plain so that any mechanic can 
understand a sketch or drawing in this way. 
Theory of the Gas Engine, by Dougald Clerk. 

Third edition with additional matter, edited by F. E. 
Idell, M. E. 
The Care and Management of Stationary 

Engines. A practical handbook for men in charge, 
by C. Hurst. 

Glass Working by Heat and Abrasion. With 
300 Engravings and Diagrams. Contents: Appli-
ances used in Glass Blowing Manipulating Glass 
Tubing. Blowing Bulbs and Flasks. Jointing Tubes 
to Bulbs, forming Thistle Funnels, etc. Blowing and 
Etching Glass Fancy Articles. Embossing and Gild-
ing Flat Surfaces. -Utilizing Broken Glass Appara-
tus. Boring Holes in, and Glass. Hand-
working of Telescope Specula. Turning, Chipping, 
and Gnnding Glass. The Manufacture of Glass. 
Bamboo -1Vo. k. With 177 Engravings and Dia-

grams. Contents: Bamboo: Its Sources and Uses. 
How to Work Bamboo. Bamboo Tables. Bamboo 
Chairs and Seats. Bamboo Bedroom Furniture. Bam-
boo Hall Racks and Stands. Bamboo Music Racks. 
Bamboo Cabinets and Bookcases. Bamboo Wit dow 
Blinds. Miscellaneous Articles of Bamboo. Bamboo 
Mail Cart. 
Model Sailing Yachts. How to Build, Rig, and 

Sail Them. A practical handbook for Model Yachts-
men. Edited by PERCIVAL MARSHALL. Contents 
of Chapters: 1. Introductory: Types of Yachts and 
Rigs: How to Choose a Model Yacht. 2. The Rating 
of Model Yachts. 3. The Construction of " Dug-Out " 
Yachts. 4. The Construction of" Built-Up" Yachts. 
5. Sails and Sail Making, 6. Spars and Fittings. 7. 
Rudders and Steering Gears. 8. Notes on Sailing. 
144 pages, 107 illustrations 12mo., boards. 
Practical Motor Car Repairing. A handbook 

for Motor Car Owners and Drivers. By_ ERIC W . 
W ALFORD. Contents of Chapters: 1. The Motor. 
2. Ignition. 3. Cooling System. 4. The Carburettor: 
Exhaust and Lubrication Systems. 5. Transmission. 
6. Frames, Springs, Axles and Wheels. 7. Tires. 8. 
Causes and Effects. 9. Miscellaneous. 126 pages, 39 
illustrations 12mo., boards. 
The Beginner's Guide to Carpentry. A prac-

tical handbook for Amateurs and Apprentices. By 
HENRY JARVIS. Contents of Chi pters : 1. Indispen-
sable Tools. 2. How. te Use the Saw. 3. How to Use 
the Plane. 4. How to Use Chisels and Gouges. 5. 
How to Use the Spokeshave, Axe, Pincers, Compasses, 
Gimlets, Brad-Awls, Hammer, etc. 6. Making the 
Bench. 7. Timber: How Sold, etc. 8. Additional 
Tools and How to Use Them. 9. Sharpening Tools. 
10. Home-made Tools and A ppliances. 11. Facing up 
and Setting out Work. 12. On Setting out and Putting 
Together Work Joining at Other than Right Angles. 
13. Glue: How to Purchase, Prepare. and Use. 14. 
How to MakJoints: Use of the Plough, etc. 15. 
Ornamenting Work, Curved Work, Scribing, etc. 128 
pages, 99 illustrations, 12mo., boards. 
Wood Carving for Amateurs, containing de-

scriptions of all the requisite tools and full instructions 
for their use. By D. DENNING. Contents of Chap-
ters: Preliminary. Tools. Wood. Bench,and methods 
of holding work. Sharpening tools. Panel carving. 
Variousexamples for carving. Chip-carving. Antique 
carving. Index. 84 pages, 56 illustrations and 8 folding 
plates. 12mo., paper. Price, 40 cents. 
The A, II, C of Electricity, by W. H. Meadow-

croft. A simple and complete elementary book for 
beginners. Over 75,000 already sold. 
Building Model Boats. With 168 Engravings 

and Diagrams. Contents: Building Model Yachts. 
Rigging and Sailing Model Yachts. Making and Fit-
ting Simple Model Boats. Building a Model Atlantic 
Liner. Vertical Engine for a Model Launch. Model 
Launch Engine with Reversing Gear. Making a 
Show Case for a Model Boat. 
Smith's Work. With 211 Engravings and Dia-

grams. Contents: Forges and Appliances. Hand 
Tools. Drawing Down and Upsetting. Welding 
and Punching. Conditions of Work: Principles of 
Formation. Bending and Ring Making. Miscellane-
ous Examples of Forged Work. Cranks, Model Work 
and Die Forging. Home-made Forges. The Manipu-
lation of Steel at the Forge. 

SAMPSON PUBLISHING COMPANY 
221 COLUMBUS AVE., BOSTON, MASS. 
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Are You Building a 
Coil or Transformer 
Best grade of copper Magnet Wire 

to readers of this magazine at follow-
ing net prices: 
No. 32 Enameled per pound $1.27 
No. 34 .‘ de id 1.65 
No. 36 4 i I e de 2.29 
No. 40 44 per ounce .50 

de 4i 44 per pound 5.40 
No. 34 Single cotton-covered 

per pound 1.05 
No. 36 Single cotton-covered 

per pound 1.30 
These prices are net, expressage or 

postage to be paid by purchaser on 
orders of less than five pounds. For 
each pound add 20 cents postage, or 
have sent by express. 

SPECIAL OFFERS  

for those who desire to build the Six-
Inch Coil described in this issue: 
Complete core, annealed iron wire, 

packed and insulated, ready to wind, 
by express prepaid . . $1.00 

Sufficient No. 36 S.C.C. wire to 
wind secondary of above coil, sent by 
express prepaid . • $6.50 
This wire wound in sections, 

thoroughly impregnated with pure 
paraffin wax and ready to assemble on 
tube, . . . . . $12.00 

Five pounds No. 34 S.C.C. wire for 
same coil to give heavier spark, by 
express prepaid, . • $5.25 

In sections ready to assemble, $10.00 
Seven pounds No.34 enameled wire 

for this coil to give heavy five-inch 
spark, prepaid, . • . $10.00 

Wound into double sections ready to 
assemble, . • • • $17.00 
The above sections impregnated 

with beeswax instead of paraffin at 5% 
in advance of prices quoted. Special 
sizes and forms of sections wound to 
order at reasonable prices. 

STANLEY CURTIS 
160 HUNTINGTON AVE., BOSTON, MASS. 

eleferefieee,/ 
' • ...e•ig;Idd.o,..-

frri 

• 

"That Coupon 
Gave Me MY 

Start" 

"It's only a little while ago 
that I was just where you are 
now. My work was unpleasant; 
my pay was small. I hadn't 
had much schooling. I didn't 
know enough to fill a better job. 
One day I saw an advertise-

ment of the American School. 
It told how other men got 
better positions and bigger 
salaries by taking their courses. 
As long as it didn't cost any-
thing to mark the coupon I 
thought it was worth investi-
gating at least. I marked the 
coupon and sent it in on the 
next mail. 
"That was two years ago last 

April, and now I'm drawing 
more every week than I used to 
get in a month." 

If YOU want a better position.if YOUwant 
to get into congenial work. If YOU want a 
salary that's worth while—Sign the Coupon 

American School of Correspondence 
CHICAGO, U. S. A. 

Opportunity Coupon 
Anierican School of Correspondence, Chicago, U.S. A. 

Please send toe your Bulletin and advise mellow Lcan 
qualify for It,, pioition marlerd " X •• • 

 Bookkeeper  Draftsman 
 Stenographer  Architect 
 Accountant  Cori Engineer 
 Cost Accoonl•nt  Automobile Operator 
 System.. er  Dee tr mat Engineer 
 Cert.lic.1 Public Acent  Meth a wee I E nines, 
 Auditor  Mg, ,,,ç Plume Ope 
 Beaune" Manager  Steam E ngineer 
 C mine/ teal La. ... . Fire I 'Lour once Etter 
 Reclamation Engineer  College Preperetory 

_ 

NAME _ 

ADDRESS  

OCCUPATION  

Elect. & Mech. 3-II 
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Wireless Operators ! ! 
Our new SPEED CODE CHART will teach 

you to Receive from the Fastest Operators. 

Full directions for use accompany each chart. 

ELECTRICIAN 
(gb MECHANIC 

WIRELESS 

SPEED CODE CHART 

- 

N M 
/ \ •/ A \ \ \ S U RWDK C O 
AVF L I5JBXCYZQ 1' 

s; , , 
3 2 1 8 à 

CUE 51. ION 

r ANIA,ONI 

INTEFtNAlIONALCONTINENTAL WIREI FM ALPHABET 
SAIvPSON RUEL5HING CO 

ISCMON ASS 

-START AT TOP-GLANCE TO RIGHT RDR A DASH - 
GLANCE "TOTHE LEFT FOR A DDT 

Sent postpaid for 25 cents, or given FREE with 
one new subscription to ELECTRICIAN AND 
MECHANIC. 

SAMPSON PUBLISHING COMPANY 
221 COLUMBUS AVENUE   BOSTON, MASS. 
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FREE 

Dyke's Working Model of a 
Gasolene Engine—It Works 

The motive power used on automobiles 
and launches. 
Not a toy. buta marvelously ingenious piece 

of machinery that teaches you more about the 
automobile gas engine than you could learn 
around a car in years. Every part is there 
and it actually works evactis like a full sized 
engine. You can set the valves, time the 
nition, etc., right on the model. 

Working Model of a 
Gasolene Engine, Carburettor 

and Magneto 

Dyke's Working Model of 
• Carburettor 

A device for making dry gas out 
of raw gasolene for a gasolene en-
gine. IT WORKS. 

Dyke's Working Model of a 
High Tension Magneto 

An Electric device used to sup-
ply electricity for ignition on a 
gasolene engine. 

IT WORKS. 

With Dyke's Home Study Course of Automobile Engineering 

The Chauffeur 
is a man of opportunity. A chauffeur is not merely an 
automobile driver. Anyone can drive a car. The chauf-
feur who has a right to the title must no} only be able to 
drive a car, but must know its working principle and be 
able to locate and remedy any trouble that may arise. 

This Young Man Secured a Position 
Ala:. FALK ENIDONDIE, Osliko,E, Wis., says: I have 

obtained a good position with one of the largest auto manufact-
urers and it was due to your Instruction and Diploma when I 
showed the Diploma, the manager saw 1 was making an effort 
to advance and he gave me a trial." 

DONALD STEWART of Oakland City, led., took our course, 
mastered the subject and is now actively engaged hi the auto 
repair business. 

A. C. WALKER, of Vandalia. Ill., now operates a garage and 
owns his own car. 

Our testimonial Circular will show you actual photos of these 
young men in their autos and shop, and many original reproduced 
letters from various students scattered over the entire world. 

Repair Men Needed Everywhere . 
What an opportunity for a man who knows the auto-

mobile as the Dyke System teaches it to him. Even if 
you lack the small capital nec. ssary to start a garage of 
your own these proprietors will gladly pay you a good 
price for your knowledge,for, while they will not admit it 
they fu Ily realize how helpless they are when the timing of 
the valves or commutator needs attention or when the 
engine fails to develop the proper power for some reason 
that involves thorouph understanding of a gas engine 
that only such training as mine will give. How many 
of the repairmen of today have studied—not one out of 
a hundred—he guesses at the right way—he don't know 
the principle. We teach you the principle first, then 
give you actual experience on our models. 

There are ot her fields open for the man who completes my 
course: The Gasolene Engine for Power and Farm use is rapidly 
coming to the front—why not be a Repairman or Salesman in this 
line. Take the, agency for some good engine and go into business for 
yourself. Why not t 

Names of Chauffeurs and Repairmen furnished to 
anyone who are in need. Send for our list. 

A. L. Dyke originated the first auto supply business, 
published the first book on autos and built the fifth 
successful auto in America. 

Did you ever hear before of such a clever method 
of teaching by mail ? 

My plan is absolutely unique, absolutely unrivaled by any other 
school. I supply you with a set of 2t INSTRUCTION BOOKS that con-
tain the practical results of my own intimacy with the industry since 
its very beginning. They are easy to understand and simple as A B C. 
Fully illustrated oiih large, clear charts. 

The Dyke System puts an Automobile in your Home 
Keep your present position. 1 will undertake to teach you in a few 

weeks more about the construction and operation of an automobile 
and gas engine than you could learn in years spent is a factory or 
garage or in any length of time in a resident school. 

Price giptiholnacimeejoewÍrornsey enb....rdwonnastabit.ndesnre, 
wanted. Don't wait too rong—the price will advance. We send you 
even thing at one time. 
GUARANTEE—You can't lose a cent—order the course and spend 

2 days time examining same. If you don't like it return and get your 
money back. That's fair enough, isn't it t 

Send for this Catalog 
IT IS INTERESTING IN 

ITSELF. 24 pages of testimo-
nials from all over the world and 
interesting matter on engines 
and automobiles. 

IT IS FREE 

FILL IN AND MAIL 10DAY 

FREE CATALOG COUPON 
Dyke's Correspondence School of Motoring 

BOX 7, 3941 Washington Ave., St. Louis, Mo. 
Kindly send me a Catalog at once by mail, FREE, 

in plain wrapper. 

Name  

Street  

City  State  
Cross Out the Profession You Prefer 

n I want Chauffeur to be a Repairman Salesman 
••••  O Salesman, Repairman for Stationary and 
s•-•1 Boat Gasolene Engines 
O I intend buying a car Q I own a car 

For our Mutual Advantage mention Electrician and Mechanic when writing to Advertisers 
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Get One of These Wonderful Books 
FREE 

The-eight books listed below are the most popular we 
have ever sold. We are selling them by the hundred 
at $1.00 each. For a limited time we will give any 
one of these books free with a year's subscription to 
ELECTRICIAN & MECHANIC at $1.50 and 25 cents 
extra for postage. Use the coupon below and order 

the book you want by number 

1 MOTOR BOATS: Construction and Operation 
By Thomas H. Russell, M.E., LL.B. 

Pocket size, 292 pages, fully illustrated, round corners, red 
edges. A manual for motor boat and yacht owners and all users 
of marine gasoline engines. 

2 A B C OF THE MOTOR CYCLE 
By W. J. Jackman, M.E. 

Pocket size, 250 pages, fully illustrated, round corners, red 
edges. A "Show How" book for owners and operators of 
Motorcycles. 

3 IGNITION, TIMING AND VALVE SETTING 
By Thomas H. Russell, M.E., LL.B. 

Pocket size, 225 pages, fully illustrated, round corners, red 
edges. A comprehensive illustrated manual of self-instruction 
for automobile owners, operators and repair men. 

4 AUTOMOBILE DRIVING SELF-TAUGHT 
By Thomas H. Russell, M.E., LL.B. 

An exhaustive treatise on the management, care and 
operation of motor cars. Pocket size, 230 pages, liberally illus-
trated, round corners, red edges. 

5 AUTOMOBILE TROUBLES and How to Remedy Them 
By Charles P. Root. 

Pocket size, 225 pages, illustrated, round corners, red edges. 
The only book of its kind published. It not only tells you how to 
locate troubles and make repairs, but shows you. 

6 AUTOMOBILE MOTORS AND MECHANISM 
By Thomas H. Russell, M.E., LL.B. 

Pocket size, 265 pages, fully illustrated, round corners, red 
edges. 

7 FLYING MACHINES: Construction and Operation 
By W. J. Jackman, M.E. Thomas H. Russell, A.M., M.E. 

and Octave Chanute, C.E. 
Pocket size, 250 pages, fully illustrated, round corners, red 

edges. A "Show How" book for those who wish to build and 
operate flying machines. 

8 PRACTICAL APPLIED ELECTRICITY By David Penn Moreton, B.S. 
A book written for the practical man and presented in a 

practical way in plain English. Practical examples are given to 
illustrate the theory, and their solution is indicated, which serves 
as an aid in fixing the subject matter firmly in the mind of the 
reader. Pocket size, 216 pages, 200 illustrations. Diagrams and 
descriptions, round corners, red edges. 

....... 

Sampson Publishing Co., 

221 Columbus Ave., 'Boston, al ass. 

I enclose $1.75. Please send me Electrician and 

Mechanic for one year, beginning   

and your dollar book C(o.  

0\rame   

Street or Box  

Town State  

rt 

flYlriomActitritS 
CONSTRUCTiOnORRATI011 
JA00401-MISSfil-alithUrt 
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Published August 31, 1910 

The Science 
of Poetry 

.. and the.. 

Philosophy 
of Language 

By 

Hudson Maxim 
The world's only scientific treatise. The most 
valuable and instructive book ever published 
for poets, prose writers, public speakers, 
students and teachers of language and literature. 

WHAT THE 'BOOK IS: 
1st. It is the only scientific and practical written, and for the first time makes 

method for literary criticism and plain the true functions of sound in 
analysis. both the expression and the impres-

2d. It is an absolutely scientific standard sion of thought and feeling. 
for uniform judgment in determining 8th. It gives the only scientific basis of 
the relative merits of literary rhetoric. 
productions. 7th. It gives the only scientific basis of 

3d. It teaches the only practical and efficient oratory. 
means for the standardization of poetry 8th. It contains two hundred exemplifica-
and for the determination of what tions from the great poets, embracing 
constitutes true poetry. seventy-five per cent of all the greatest 

4th. It gives for the first time a scientific and poetic lines in English literature, which 
satisfactory definition of poetry. serve admirably as touch-stones of 

5th. It examines in detail the growth of poetic values. 
human speech, both spoken and 

The book is of inestimable value to every man and woman of letters, and to every 
instructor and to every student of letters. 

Any student, any instructor, any public speaker, any writer, possessed of this work 
has an infallible and necessary guide which he or she can use to great advantage every 
day in the year. 

A big book over 300 pages, cloth bound, size 931 inches long, 7 inches wide. 
18 illustrations by William Oberhardt. 

Price, $2.5o, Net; Post-paid, $2.75 
For Sale by all 'Booksellers or the Publishers 

Funk & Wagnalls Company, Pubs., New York City, N.Y. 
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ELECTRICIANS' POCKET SCREW DRIVER 
No. 560 

This Screw Driver is the same as our No. 557, illustrated on Page 188 of our No. 18 Catalog, except 
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed 
so se to insure s firm grip when using the tool. It has four blades of different widths, any one of which 

quickly be taken from the telescope handle and inserted in the end, where it is automatically 
lie Zed and firmly held for use. Any or all of the blades are carried in the handle, where by a spring 
pressure they are held from rattling when carried in the pocket, or from being lost when the cap is 
While the cap may be readily pulled off or put on it is ngidly held from turning and frictionally held 
from coming off, with no screws to bind or bother. 

The smaller blades may be used to make holes in wood for screws as well as to drive them home. 
Every electrical mechanic, or operator working among electrical wires or machinery, will appreciate 
time Insulated Screw Drivers as a valued protection against electrical shocks. 

The widths of the blades are 3-32in., 5-32 in., 1-4in. and 3-8 in. 

Price Complete. $1.50 Extra Blades. each. 10 cents 

Ask for free Catalog No. 18 W of Fine Mechanical Tools 

THE L. S. STARRETT COMPANY 
.NTHOL. MASSACHUSETTS U. S. A. 

A New Battery Motor—Reversible 
LIGHT-WEIGIIT 

9 REVERS:NG LEVER 

HIGH-GRADE POWERFUL 

No.35 K.& D. MOTOR, with starting, stop-
ping and reversing switch contained within 

the motor casing. 

This motor is one of a new line just brought out 
by KENDRICK & DAVIS—a guarantee of qual-
ity. The field pieces are of wrought metal; arma-
ture of best charcoal iron, laminated, slot wound 
and perfectly balanced. Standard K. & D. mica-
insulated commutator, and dependable self-adjust-
ing brushes. The pulley is 3i inch in diameter and 
fastened to the steel shaft by a screw.' 

It runs to full efficiency on two or three dry, or 
other cells of similiar capacity. Height 3X inches; 
weight 15 ounces. Finished in black enamel and 
nickeled trimmings Price $3.00 

No. 35A K. & D. MOTOR. A plain motor with-
out switch; otherwise like No. 35. Price $2.25 

N B.—These motors will not be wound for lighting 
circuits. For the other motors of this line, and 

other up-to-date types, see the Kendrick & Davis Book of Electrical Goods, No. 9. 

MANUFACTURED BY 

Kendrick 84( Davis, Lebanon, New Hampshire 


