
N.S.E. 
Price, IO Cents August, 1910 

ELECTRICIAN 
(& MECHANIC 

PUBLISHED MONTHLY BY 

SAMPSON PUBLISHING CO 
BOSTON, MASS. 



ii ELECTRICIAN AND MECHANIC 

Yes, You Can Refinish 
Any Piece of Furniture 

We Will Send the Materials 
and illustrated Book FREE 

We want to prove to you, at our expense, how simple— 
how easy it is to make an old piece of furniture like new— 

what beautiful, lasting results you can get from Johnson’s Materials. 
You will enjoy going through your home—dressing, coloring and polishing the 

worn chairs, woodwork, bric-a-brac—giving a needed touch here and there—bright-
ening everywhere. 

We will send a complete wood-finishing outfit, free—enough for an ample 
test—enough to restore and beautify some worn and discolored, but valued piece 
of furniture. Here is what we send: 

A liottle of Johnson’s Electric Solvo to instantly remove the old finish. 
A bottle of Johnson’s Wood Dye—choose your shade from list below—to 

•beautifully color the wood. 

ELECTRO 

A package of Johnson’s Prepared Wax to impart that beautiful hand¬ 
rubbed effect—protect the finish against heel-marks and scratches, 
catch or hold dirt or dust. 

It will not 

Johnson’s Wood Dye 
is not a mere stain—not simply a surface dressing. It is a real, deep-
seated dye, that goes to the very' heart of the wood—and stays 
there—fixing a rich and permanent color. 

Johnson’s Wood Dye is made in 14 standard shades : 
No. 12b Light Oak 
No. ¡23 Dark Oak 
No. 123 Mission Oak 
No. 140 Manilla Oak 
No. no Bog Oak 
No /28 Light Mahogany 
No. i2q Dark Mahogany 

No. 130 Weathered Oak 
No. 131 Hrown Weathered Oak 
No. 132 Green Weathered Oak 
Ao. 121 Moss Green 
No. 122 Forest Green 
No. 172 Flemish Oak 
No. 178 Brown Flemish Oak 

S. C. A. °“r book, “The Proper Treatment of Floors, Wood-
Tnhnson "ork and Furniture,” Edition No. EM. 8, tells you how in 

. case, and will show you how to carry out other 
ä oon ' Q dec« rating ideas you may nave in mind. 
Racine, Wis. \\ „ . , . ’ 
Please «end me Free ' Send for the free trial packages today, 

nootiet, Edui.n No i Æ, Let them demonstrate what Johnson’s 
Materials will do in your home. Use 

Johnson s Wood Dye. Shade the COUpOn. F ill it OUt nOW, while 
No. and sample of Johnson s yOU think of it AddreSS 
Prepared Wax. ' 

\ S. C. JOHNSON ca SON 
Address % 

1 usually buy my paint at store of \ VIT' • 
N.„ie \ «acme - - - Wisconsin 
Address “The Wood Finishing Authorities” 
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Disston Saws, Tools = Files 

In factory or shop save time and labor on the part of employees. 
A minimum amount of effort is required to keep them in a condition of 

thorough efficiency. 
Superior material and perfect workmanship in all Disston products yield 

uninterupted service to the user. 
Their durability makes them ultimately the least expensive implements you 

can buy. 

HENRY DISSTON & SONS, 
Incorporated, 

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

. 40. 

No. 41. 

K. & D. Reversing Switch 
npHIS is a new and neat little switch, suitable for uses as 
A a pole-changing switch in any position where the 

current to be carried does not exceed 15 amperes. It is 
also suitable as a starting, stopping and reversing switch 
for small motors. 

The base is of hard fiber, the exposed metal parts are 
nickel plated. Price 75 cents 

K. & D. Reversing Switch 
*T*HIS switch is of the same construction as No. 40, 
A except that it has no cover, and is provided with a 

, polished wood base. Of same efficiency as No. 40. 

Price 60 cents 

Send for our catalog of Electrical Goods, No. 9, describing 
new battery motors, switches, rheostats, measuring instru¬ 

ments and other devices manufactured by 

Kendrick & Davis Co., Lebanon, N.H. 
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YANKEE 
BREAST DRILL 

With Automatic 
Double Ratchet. 

The Latest and 
Greatest. 

This Tool must 
be seen- to be 
fully appreci¬ 
ated. 

ASK YOUR 
DEALER 

TO 
SHOW IT 

TO 
YOU! 

Absolutely 
Unique 

Differs from 
all others in 
what it does 
and how it 
does it. 

This little shifter con¬ 
verts it instantly into a 
plain drill.—A left hand 
ratchet for removing 
taps, etc.,—A right hand 
ratchet,—or an automat¬ 
ic alternating right and 
left hand ratchet, the bit 
turning continually to 
the right regardless of 
the motion of the crank. 

A great advantage at 
close quarters where 
only a short throw of 
crank can be obtained. 

Speed changed with 
forefinger, without re¬ 
leasing hold on crank 
or removing bit from 
work. 

NORTH BROS. 
MFG. CO. 

Dept. E 

Phil«., Pa. 

Send for 

“YANKEE” 
TOOL BOOK 

Full of 

: LABOR SAVERS 

It’s Free! 

Holtzer- Cabot 

Wireless 
Receivers 
are well made and com¬ 
fortable to wear. Very 
sensitive and permanent 
in adjustment. Silk 
Wound Coils. 
SEND FOR BULLETIN 1400 

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

YOU CAN DO GOOD WORK 
THE, FIRST TRIAL PAINTING 

WITH THE "EASY SYSTEM" 
A simple, inexpensive system for beginners 

to learn sign painting. If you want to learn 
a very profitable business or make signs for 
your own use, or improve your work, write 
for our free booklet. Address 
EASY SIGN SYSTEM 

Nebraska City. Neb. 

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 
DAY and receive by return mail FREE information What to do to GET THERE. TO-DAY and receive by 

Cost Accountant 
Cost Clerk 
Office Manager 
Factory Manager 

Expert Time Clerk 
Mechanical Draughtsman 
Factory Systems Expert 
Factory Production Clerk 
Factory Transfer Clerk 

Supt. of Manufacturing 
Foreman of Manufacturing 
Production Engineer 
Plant Construction Engineer 
Mechanical Engineer Foundry Manager 

Expert Foundry Clerk 
MODERN SYSTEMS CORRESPONDENCE SCHOOL 

6 BEACON STREET, BOSTON, MASS. 
OSCAR E. PBRBIGO, M.B., Director. 

U.S. Electric Drills and Grinders 
These Tools are run off 

Lamp Socket and are great 
time and labor saving tools. 

SENT ON TRIAL 

Write for catalog, showing complete 
line of these Tools, made for direct or 
alternating current. 

The U.S. Electrical Tool Co. 
CINCINNATI. OHIO 
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JUST OUT!! 
THE WIRELESS OPERATOR’S 

POCKETBOOK OF INFORMATION 
AND DIAGRAMS 

LEON W. BISHOP 

An up-to-date new book on this most up-to-date 
subject. 

Intended for those who already have some knowledge 
of wireless, but in plain language so you can 
understand it. 

Gives the use of each instrument in a wireless set, 
so you will know exactly what its effect is on 
the ether waves. 

Describes construction of apparatus and tells what 
is necessary for good results. 

Discusses all prominent types of instruments and 
tells how to judge them. 

Includes the result of the author’s experiments and 
inventions on Breaking-in Systems and the 
Wireless Telephone. 

Has a full chapter (15 pages) of diagrams of connec¬ 
tions and aerials. 

Includes in convenient form all the tables necessary 
for the wireless operator. Among others, a 
table to show just how the sending and receiving 
distance of a station may be found. No other 
book has it. 

Has a chapter on the etiquette of wireless which tells 
an operator the generally received rules for 
sending near commercial or government sta¬ 
tions. Obedience to these rules will prevent 

„ lepslation against private experimenters. 
Full index and glossary of wireless terms. 
Latest call book in pocket of leather edition. 
Bound in flexible leather. Price $1.00 net. 

Postage, .5 'cents. 

bubier co. 
132 Market St., Lynn, Mass. 

Wireless Apparatus 

List No. 462—One Inch Coil 

We make the most efficient spark coils on the 
market. Our one-inch coil consumes only 1% am-

aLuVO ts ’ ,as 4 to 6 amperes in other 
coils. The spark at rated length is heavy and the flow 
spark”' We make C°‘ S glving from inch to 4 inch 

A full line of reliable wireless apparatus and parts 
at reasonable prices is described in our new 
INSTRUCTION BOOK No. 1 B AND CATALOGUE. 

•SEND FOR IT-

MANHATTAN ELECTRICAL SUPPLY CO., 
New York, 17 Park Place Chicago, 188 Fifth Ave. 

FLYING MACHINES 
PAST PRESENT FUTURE 

A popular account of flying machines, dirigible balloons and aero¬ 
plane»—by Alfred W Marshall and Henry Greenly. This work 
was written with a view to presenting a popular exhibition of this 
Intensely interesting subject. 13 mo.—134 pages-fully Illustrated. 
Pnce, 50 cents, postpaid. 

SAMPSON PUBLISHING CO. 
6 Beacon street . Boston, Ma... 

HOW TO RUN AN AUTO 

SPECIAL MACHINERY, DIES, TOOLS, MODELS METAL SPECIALTIES.- INVENTIONS 
PERFECTED _ 

.iSS'h S.J.HerMn St. NATIONAL STAMPING 
Chicago In & ELECTRIC WORKS 

Send in One Year’s Subscription to 

Electrician and Mechanic 
and we will send you FREE, six back 
numbers, if you will advise us that 
you desire them. Remember, 

18 MONTHS FOR THE PRICE OF 12, 

$1.00 
SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mass. 

“Homans’ Self I’ropellei 
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 pria-
ciples used in every part of a 
Motor Car. 

It Is a thorough coufse in 
the Science of Automobiles, 
highly approved by manu¬ 
facturers, owners, operators 
and repairmen. Contains 
over 400 illustrations and dia¬ 
grams, making every detail 
clear, written in plain lan¬ 
guage. Handsomely bound. 
PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practioal 

merit of this MANUAL can 
be given is by an examina¬ 
tion of the book itaelf, whioh 
we will submit for examina¬ 

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., 63 Fifth Ave., New York 
__ KIl“dÍX ¡“O “ “PT Automobile., «nd, If found «.tl.f.0. 
lory, I will Immediately remit you »2.00, or return the book to you. 

Name. . . . 

•Address . . 
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YOUNG MAN 
- LEARN THE -

AUTOMOBILE 
BUSINESS 

There are greater possibilities and more 
opportunities in the Automobile Business 
than in any other line. 
There is a big demand for trained men 

in the business. 
A course of training in the N. Y. S. 

A. E. — the AUTOMOBILE TRADE 
SCHOOL, will give you the right start. 
Our graduates hold the best positions 

as Salesmen, Demonstrators, Garage Man¬ 
agers, Repairmen, Chauffeurs. 

Our 1909-1910 Prospectus Sent on Request 

New York School of Automobile 
Engineers 

142 West 56th Street NEW YORK 

Electricity 
PRACTICALLY 

and 
INDIVIDUALLY 

Taught 
Through the Medium of Tools and Machinery 

Instructors stand beside the student directing, criticising, and 
what is most important of all, showing them how to work 

qualified in a few months under the guidance of skilled 
instructors in the largest and best Electrical School in the U.S. 
You are 

to occupy a responsible position in the electrical field 
I h to enter into an electrical contracting busi-

ness of your own 

School open all the year. You can enroll 

at any time. 
call 

Day and night sessions. 
for prospectus 

Write or 

New York Electrical School 
39 1-2 West 17th St., NEW YORK 
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When the Boss 
“Wants to Know” 

You won’t have to “guess,” “suppose,” “think,” or “believe,” if you have 
had the training given by the International Correspondence Schools. You 
will know and can give the boss instantly the information he wants. It is the 
ability to furnish the right information at the right time that raises salaries and 
wins promotions. The best evidence of the salary-raising power of the I. C. S. 
is the monthly average of three hundred letters voluntarily written by students 
reporting increases in salary and position as the direct result of I. C. S. help. 

How many untrained men are constantly watching the “want” columns 
of the newspapers—only to be painfully reminded of the positions they can’t 
fill and the work they can’t do! Engineers are wanted; Electricians are wanted; 
Machinists are wanted; Draftsmen are wanted; Bookkeepers are wanted; Adver¬ 
tising Men are wanted; and the Government is offering big pay to those qualified 
for Civil Service positions. But there 
is seldom a chance for the untrained ,♦♦♦♦♦♦♦♦♦♦♦♦♦. 
man. Because of his lack of training, Z Correspondence Schools 
i • , , 0 Box Scranton, Pa. ne must stay at uncongenial and un- ’ 
profitable work. ♦ 

Let the I. C. S. tell you how to become Z 
a trained man—a skilled workman—à ‘ 
foreman, superintendent, or manager. ♦ 
The training can be secured in spare Z 
time at home. Let us show you how * 
you can change “wages” into “salary.” ♦ 
To learn how the I. C. S. can help Z 

you secure increased earnings, promo- ‘ 

.. VM my pail, HOW I 
can qualify for a larger salary and advancement to the posi¬ 
tion before which I have marked X. 

Electrical Engineering 
Electric-Lighting Supt. 
Electric-Railway Supt. 
Electrician 
Electric Car Running 
Dynamo Foreman 
Dynamo Tender 
Wireman 
Mining Engineer 
Telephone Engineer 
Civil Engineer 
Automobile Operator 

Mechanical Engineer 
Mechanical Draftsman 
R. R. Construe. Eng. 
Concrete Engineer 
Architect 
Contractor and Builder 
Plumbing & Heat’g Con. 
Architectural Draftsman 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

tion, and a happy, successful life, mark • Nâ ~ ___ 
and mail the attached coupon. Send Z 
the coupon NOW. * Sinti mJ Na-

- - Sfafe_ 
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MURDOCK 

Wireless Apparatus 
SPARK GAP, No. 441 

W and K.W. $5.00 
1 and 2 K.W. 10.00 
Polished marble base, with nickel plated fittings. 

Gap of special alloy, efficient and durable. Stems fit¬ 
ted with neat radiators. 
Like all our apparatus, it is superior in "Quality." 

If you don’t know our goods, you have missed much. 
Get acquainted. A trial will convince you of the wis¬ 
dom of using MURDOCK APPARATUS. 

EVERYTHING FOR WIRELESS 

WM. J. MURDOCK CO. 
30 Carter Street, Chelsea. Mess. 

162 Minna St. 22 ¡ So. Clinton St. 
San Francisco Chicago 

INDUSTRIAL ALCOHOL STILLS 
5 Gallon Tax-Free $135.00 
Pays for itself every month 

75 to 500 Gallon Stills installed 
under guarantee. Alcohol Solidified 
33 samples Solid Alkaloid Cubes 
19.4 proof, post-paid for $1.00. 
Wood Waste Distilleries Co., Wheeling, W. Va. 

The Utilization of Wood 
Waste by Distillation 
A general consideration of the NEW 

INDUSTRY, including a full descrip¬ 
tion of the distilling apparatus used 
and the principle involved ; also 
methods of chemical control and dis¬ 
posal of the products. First edition 
illustrated by seventy-four engravings ; 
156 pages. This book is cloth bound : 
it will be sent to any address post-paid 
on receipt of $3.20. Address 

The Wood Waste Distilleries Co., Inc. 
WHEELING, W. VA., U.S.A. 

We will dispose of the following at less than cost : 
1-2 K.W. Transformer, closed core 
1-4 K.W. Type E . 
_ K.W. Type E . . . ... 
1 K.W. Oscillation Trans., (loose couple sending helix) 
1 

1 K.W. Condenser (4 units! t . ... 
600 Watt Induction Coil, mahogany cabinet, no vibr. . 
18 in. Spark Coil, hard rubber case 
Pair 2,000 Ohm Phones ..... 

Condition 
good 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 

Price 
»40.00 
30.00 
60.00 
35.00 
28.00 
60.00 

175.00 
7.50 
8.50 

Sale Price 
$80.00 

47.50 
25.00 
20.50 
28.00 
100.00 

6.00 
6.75 

have been Pair 3X100 Ohm Phones . excellent 
Only these articles listed will be sold at this price, as these are goods which 

used in our laboratories for experimental purposes. Speak quick, no more when these are 
gone. Send for catalogue. 
LONG DISTANCE WIRELESS INSTRUMENT CO., boston? mass. 

$9 50 TH,S magneto-generator and outfit 50 
EXPRESS PAID DIRECT TO YOU — 

Will test 10,000 Ohms. Bronze Bearings, 
Brass Gear Drive, Oil Cups and Silk Wound 
Armature. Weight 5 lbs. Will excite coils, 
light small lamp and give a very heavy shock. 

Finished in bright red and nickel. 

Cut This Ad. Out 
FREE two Brass Binding Posts, Incandescent Lamp 
and Socket, Permanent Magnet, Pair Electro-Magnets 
Silk Wound and large set Ringer Coils complete. 

WESTERN ELECTRIC SALVAGE CO. 
(Edgar P. Hazazer, Pres., Formerly Chief Electrical 

Instructor at the Coyne National Trade School) 

1224 South Washtenaw Ave., Chicago, III. 
E- M.8 
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“H Couch” 
INTER-COMMUNICATING PHONE SYSTEM 

Installed in your home enables you to reach mem¬ 
bers of the family anywhere on the premises 
instantly, and adds a comfort to home life worth 

its cost many times over in a year 
No particular skill required to install our 

systems—only a little common sense and our 
systems catalogue and diagrams of wiring. 

Couch systems have been mar-
' ’ for fifteen years and are in 

residences, 
schools, col¬ 
leges, hospi¬ 
tals, hotels, 
&c, through¬ 

out the country. 

AGENT NEAR YOU. 

Couch telephones 
as a matter of course 
are imitated-a con¬ 

fession of their su¬ 
periority—but» we"' 
never mind. 

The low cost of a 
good system will sur¬ 
prise you. Send word 
now as to your needs. 

S. H. COUCH CO., Inc. 
Pearl and Purchase Streets : : BOSTON, MASS. Established 

1894 

COPYRIGHTED, 1909, CY THE STANLEY EULE & LEVEL CO. 

Stanley 
“Hurwood” 

Screw Drivers 
Are mechanically the best Drivers 
ever offered and will stand more 
hard usage than any DRIVER 
made. 

Blade, shank and head are formed 
of one piece of steel and the blades 
are finely tempered. 
These Screw Drivers are made 

with insulated heads if desired, 
making them an ideal tool for Elec¬ 
tricians’ use. 

Send for Catalogue 

SttmM 
òi Co. 

"New Britain.Conn.USA 

CcVERY L-TOOL GUARANTEED K 
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DESIGN AND CONSTRUCTION OF MODEL AEROPLANES 
EXPERT 

Foreword 
. 'In commencing this series of articles 
we are convinced that we are supplying 
a distinct want by dealing in a simple 
manner with this great subject, in order 
that many readers and workers may be 
given an opportunity of first intelli¬ 
gently grasping the theory and principles 
which govern aeronautics in so far as 
they concern Aeroplanes, and then pro¬ 
viding them with constructional details 
and conduct experiments with them to 
enable them to produce the finest type of 
model Aeroplanes. 

The great advance in aviation by 
heavier-than-air machines, has been 
watched with considerable interest by 
the general public, and it may be safely 
stated that no other form of conveyance 
has resulted in so much experimenting 
by means of working models. 

There is an increasing number of 
people not only interested by the con¬ 
tinued advance of aeroplane construc¬ 
tion and design, but a surprising number 
who are making working models em¬ 
bodying the best points of those already 
made with carefully thought-out ideas 
of their own, resulting from their experi¬ 
ments. It is by these experiments that 
improvements will be made, and those 
which will help to solve the many problems 
now confronting the designers of aero¬ 
planes. 

There are many ambitious people 
who are making models from published 
designs, but have no idea of the scientific 
principles involved in the construction 
and flight, and more often than not, 
fail to get their model to fly, owing to 
this lack of knowledge. It is therefore 
evident that at least the fundamental 
principles should be thoroughly under¬ 
stood; thus, before any type of aero¬ 

plane is described, the reasons why a 
plane glides through the air will be 
first explained. 

All of us have, at some period of our 
childhood, flown a kite, and it is to the 
well-known effects of kite-flying that 
we will look for our first lesson in 
aeronautics. 
We know that the horizontal pressure 

of the wind on the inclined surface of 
a kite causes it to rise, and the stronger 
the wind, the more pull there is on the 
string. To further illustrate this action 
of the wind, reference should be made 
to Figs. 1 and 2. The angle at which 
the air meets the kite is called the angle 
of incidence and for all practical pur¬ 
poses it may be taken that the wind is 
deflected at the same angle. If a line T 
bisecting this angle ID is taken, it will 
give the position of the upward thrust, 
and the centre of pressure at P. 
Now, supposing that instead of the 

wind blowing against a stationary sur¬ 
face, that surface were moved through 
still air, a similar upward thrust would 
be obtained, provided that the air so 
meets the surface that, after passing 
the angle of incidence, a downward 
pressure is given to it. 
An aerofoil surface, then, must be 

so shaped to capture the air and propel 
it downwards. It will then glide 
through the air. This forms the basis 
of all aeroplane construction. The 
most suitable form of surface for an 
aeroplane is the result of careful ex¬ 
periment, with small planes placed in 
front of a powerful current of air, by 
such authorities as Mr. Horatio Phillips, 
Sir Hiram Maxim and Mr. José Weiss, 
who all arrived at practically the same 
result by independent means. 

This form of plane ' is shown at 
Fig. 5, and by means of dotted lines 
the action of the air is shown, that is, 
of course, when the plane or aerofoil, 
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as it is technically termed, is propelled 
through it. It will be seen that the 
undersurface of the aerofoil condenses 
the air and the curvature of the upper 
surfaces causes a partial vacuum. 
The principal point we have to con¬ 

sider now, is the actual fact that a 
curved plane directs the air in a down¬ 
ward direction and exerts a lifting effect 
on the plane; or, in other words, the 
reaction of the air in the act of being 
displaced supports the plane. 
The most suitable angle at which 

the aerofoil should meet a horizontal 
current of air has been determined at 
about 1 in 8; but with small models this 
angle may be finer, good results having 
been obtained with an angle of 1 in 15. ■ 
Many interesting experiments may 

be made to prove the action of air on 
plane and curved surfaces. Take half 
a sheet of writing paper and bend it 
as shown at Fig. 3, blow in the direction 
of the arrow, and notice the lifting 
action of the other end. Now fold over 
as shown at Fig. 4, about 2 in. backwards 
and forwards several times until the 
folded portion will easily move up and 
down, and blow again. It will be seen 
that the flap will lift up and remain 
up while the air is directed on the plane. 
If a current of air is directed underneath 
the flap will vibrate only and act as 
a drag on the forward lifting of the 
plane. 

Another experiment may be made 
with notepaper and cardboard to show 
the lifting effect of the curved plane. 
Cut out two pieces of thin cardboard 
and touch the edges with glue or secco-
tine; fold a piece of notepaper over to 
form an aerofoil. Next support the 
plane with cotton and blow directly 
on the front with a pair of ordinary 
bellows or direct the escaping air from 
a toy balloon instead, and observe the 
lifting action. 
We have seen that the curved aero¬ 

foil is most suitable, and must now 
consider the length and width of planes, 
or the aspect ratio; that is, the propor¬ 
tion of width or depth to length. It 
has been proved by experiment that 
a plane with a long front edge or entry 
and narrow depth is more efficient than 
one with smaller span and greater 
depth, and this is easily understood 
bv glancing at Fig. 6. the air meets 

the long edge and is captured by the 
curved surface and directed downwards. 
A wide plane as suggested by the dotted 
lines -would only be effective at the front 
portion, the rear would exert very little 
effect on the air which has already been 
deflected, and would give extra weight 
to no effect. 
We may take it that the chief part 

of the actual work of supporting an 
aerofoil is done by the underneath por¬ 
tion of the plane, also that a plane with 
a large aspect ratio is necessary for 
speed and lifting power, and also that 
the angle of the aerofoil should be some¬ 
where near 1 in 10. 

Various mathematical calculations 
may be given to prove the truth of 
these theories, but as these involve a 
knowledge of trigonometry and are 
not really essential, they are omitted. 
It is a comparatively simple matter 
to vary the factors governing the funda¬ 
mental principles of construction . that 
abstruse mathematics may be safely 
left to the theorists. The principles 
underlying the design of aeroplanes, 
should now be understood and in the 
next article we will describe the various 
machines which have made successful 
flights. 

Before commencing the design and 
construction of models, it will be as well 
to notice the lines along which the 
development of the modern aeroplane 
has run, and consider the types already 
proved to be conquerors of the air. 

Although a considerable number of 
theories had been propounded and some 
few practical attempts had been made 
previously, it may be considered that 
the actual development of aeroplanes 
dates from the experiments of Otto 
Lilienthal, a German engineer, in the 
early nineties. 
A lifelong study of the flight of birds 

led him to construct a three-pair set 
of wings, to be operated by his own 
hands and feet, the wings opening and 

■ closing like Venetian blinds. He was 
unable to raise himself without the aid 
of a counter pose weight, and then, only 
at the expense of great muscular effort, 
so he soon decided that flapping flight 
was impracticable. His next experi¬ 
ments were with fixed wings, which he 
used as gliders, and he was so successful 
that he devised a double-deck arrange-
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ment •of wings, and was enabled to take 
longer glides. 

FIRST GLIDING EXPERIMENTS 

•He was in the habit of commencing 
a'glide from the top of a hill some 250 ft. 
high, and with a suitable wind could 
travel about 750 ft. Unfortunately, in 
1896, he lost his life through encounter¬ 
ing a current of air, which capsized his 
glider and precipitated him to the 
ground. 

His valuable experiments were con¬ 
tinued, in America by Herring, in 
England by Pilcher, and in France by 
Ferber, Pilcher losing his life a short 
time afterwards in a similar manner. 

In America Herring and Chanute 
worked together, and commenced a 
series of experiments, which furthered 
the double-deck style of glider. The 
Wright brothers also experimented with 
long bi-plane gliders, and arrived at the 
type of aeroplane bearing their name. 
The first aeroplanes to be raised and 

propelled by motive power were invented 
by Langley, in America, and Maxim, 
in England, about sixteen years ago. 
Both of these distinguished inventors 
had to rely on the steam engine, and 
the excessive weight of the engine, to¬ 
gether with the impossibility of carrying 
much water, prevented them from being 
raised more than a few inches above the 
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ground. Credit must be given them 
for their work, for had they been able 
to use the light petrol engine of the 
present day, it is impossible to say to 
what extent the art of flying would have 
developed. 
The Wright brothers were the first 

to adapt a petrol engine to a large bi¬ 
plane glider, and their aeroplane, as 
shown in Fig. 1, page 49, is the most 
simple of any. The main planes, a and 
b, are over 40 ft. long and 6 ft. wide, the 
framework being built of spruce, the 
ribs, about thirty-two in number, being 
securely attached to the main timbers, 
which are just over 4 ft. apart. 
The curvature of the planes is about 

1 in 20, each side being covered with 
rubbered cloth. The two main planes 
are united by nine pairs of uprights, 
which are securely attached to the main 
timbers, with the exception of three at 
each rear end, which are attached by 
means of hooks and eyes, so that they 
are movable. The whole structure 
is braced up with wire and there is a 
system of wires and pulleys, by which 
the rear ends of the planes c may be 
warped or flexed. This method of 
warping the planes enables the operator 
to easily turn corners and preserve the 
equilibrium of the machine. 

ELEVATION PLANES 

A pair of elevation planes is fitted in 
front of the main planes with a half¬ 
round vertical plane between as shown 
at a. The elevation planes serve to 
regulate the height of the machine, and 
when in flight a slight upward movement 
of the planes will cause the machine to 
soar higher, and by depressing them it 
may be gradually or quickly brought 
to the ground according to the angle 
at which the planes meet the air. 
The elevation planes are similar in 

shape to the main planes, but only 
about one-third the size. A lateral 
rudder is fitted at the rear of the main 
planes, and is made of two vertical 
planes, about 5 ft. 10 in. by 2 ft., and 
about 18 in. or so apart. 
The main planes are attached to two 

long wooden skates, the elevation planes 
being fitted to the front upper ends. 
The machine is driven by two wooden 
propellers, operating in opposite direc¬ 
tions. The propellers have a diameter 

of 8 ft. or so, and are worked by a 4-cyl-
inder motor. 
The next aeroplane to attract attention 

was the Voisin machine, brought into 
prominence by Farman. The machine 
is illustrated at Fig. 2, page 49, and it will 
be seen that it is really a long box kite, 
with another small one as a tail. The 
main planes are about 32 ft. long and 
6 ft. 6 in. wide and apart. The uprights 
are covered in canvas to give stability, 
making three compartments in all. The 
single elevation planes, attached to 
the end of the body, measure about 
13 ft. over all and 3 ft. wide, and are 
regulated by levers attached to the 
driver’s seat. In the middle of the 
tail planes there is a vertical rudder. 
This is operated by a steering wheel. 
There is one propeller fitted behind, 
driven by a motor, mounted on a frame¬ 
work, known as the fuselage, and covered 
with rubbered cloth. The propeller 
is secured directly to the main shaft 
of the engine, and is about 7 ft. 6 in. in 
diameter. 
The attention of aeroplane makers 

had been directed to the invention of 
a monoplane, and Bleriot designed the 
first practicable machine. A small type 
of his monoplane was used by him in 
his memorable flight across the Channel 
to win the $5,000 prize. 
The larger type shown in Fig. 3, page 

49, is composed of one main plane, which 
measures over 40 ft. from tip to tip, 
and about 6 ft. 6 in. in width. The 
ends are widely rounded off and both 
upper and lower surface covered with 
fine canvas. The curvature of the 
wings is rather more than that of the 
Wright Brothers’ main planes. The 
main plane is attached to a girder form 
of framework, which takes the engine 
and propeller in front, and at the tail 
is fitted a fixed tail plane and two eleva¬ 
tion planes. A vertical rudder is fitted 
on top and to give greater lateral sta¬ 
bility a jib-shaped fin is placed along 
the top of framework. 
The smaller cross-Channel type has 

two wings fitted each side of the body, 
making a total length of 28 ft. or so, 
and a depth of 6 ft. The total length 
of the machine is about 26 ft. There 
is a fixed tail, and at each end of it are 
fitted elevation planes, which also act 
independently as ailerons. The vertical 
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rudder is fitted directly on the end of 
the framework, which is of similar 
girder form to the first described. 
The Cody bi-plane is the largest and 

heaviest of any of the bi-planes, weigh¬ 
ing over one ton. The planes are covered 
with rubbered canvas and are quite flat, 
with a length of 52 ft. and width of 
6 ft. 9 in. The framework is tubular, 
and there are six pairs of uprights, secur¬ 
ing the upper and lower main planes. 
There is a large elevation plane in front 

and a vertical rudder in front, as well 
as at the rear. At the end of main 
planes ailerons are fitted which act as 
stabilisers. The aeroplane is fitted-
with two propellers. 

The Short bi-plane, with which Moore-
Brabazon has recently won the $5,000 
prize for a circular mile with an all 
British machine, is a type of Wright 
bi-plane. It has ailerons at the ends 
of the main planes, and is shorter and 
more compact than the Wright machine. 
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THE OPERATION OF A MODERN POWER HOUSE 
H. WINFIELD SECOR 

When first looking in the door of a 
modern power house, the eye rests upon 
what seems to be an endless array of 
turbines, dynamos and a multitude of 
other apparatus which is busy, generat¬ 
ing the electric current required for a 
large industrial plant, or a whole city. 
The writer will attempt, below, to 

give an insight into some of the mysteries 
which usually surround a power station, 
in the minds of the lay reader. 
A station has been selected which is 

in actual operation, and has an output 
of 1,500 h.p. A description will be 
given of the principal apparatus used 
in it, and the method of operating same, 
during a typical day’s run. 

Fig. I is a floor plan, showing the 
general arrangement of the plant; (1) 
is a steam turbine running at 3,600 
revolutions per minute direct connected, 
to a 1,000 k.w. a.c. generator, or “alter¬ 
nator; ” (2) forming a “turbo-alterna¬ 
tor,” unit. This unit supplies a 3-phase 
a.c. to the panel A, of the a.c. switch¬ 
board, (10) at a pressure of 220 volts 
per phase. 

Machine No. 5 is a motor-generator 
set, consisting of a small 3-phase in¬ 
duction, starting motor; a d.c. generator 
and a 3-phase synchronous a.c. motor, 
all rigidly connected to the same shaft. 
The purpose of the starting motor is 
to bring up the speed of the set to the 
proper point, as the synchronous motor 
is incapable of starting itself. This 
set is sometimes run with the d.c. gen¬ 
erator as a motor, and the synchronous 
a.c. motor as a 3-phase alternator. 
At (3) and (4) is placed two small 

exciting dynamos, which supply d.c. 
through panel C, to excite or charge 
the field magnets of the large alternating 
current machines. 
One exciter is sufficient for ordinary 

work, the other machine being a reserve 
machine. The armatures of these dy¬ 
namos revolve at 1,500 revolutions per 
minute, being reduced from the initial 
turbine spindle speed of 15,000 revolu¬ 
tions per minute by gearing. 
Two 8,500 volt series arc-light dy¬ 

namos are shown in Fig. I, at (6) and 
(7). These dynamos are direct driven, 
by d.c. electric motors coupled to them, 

through insulated couplings. The high 
voltage arc current is led to the plug 
switch-board (11), from which it is 
distributed to the various circuits, by 
inserting plugs in the proper openings 
in the board. 
A direct connected, engine driven 

unit is represented by (8), Fig. I; this 
consists of a regular horizontal steam 
engine driving a d.c. generator, with a 
capacity of 300 h.p. This generator 
supplies d.c. to panel F of the d.c. 
switch-board (9). 
The day engineer, arriving in the 

morning looks over the turbines, dy¬ 
namos and switch-boards, ascertaining 
if everything is all right. Total load 
watt meters, steam pressure and vacuum 
gauges are read and the readings 
marked on the daily report sheet. 
This done, one of the exciters is started 
up and its voltage adjusted to read 110 
by means of its field rheostat on exciter 
panel C. 
Now the 1,000 k.w. unit is slowly 

brought up to speed, which requires 
about 20 minutes, owing to the abnor¬ 
mal speed at which it runs, 3,600 revolu¬ 
tions per minute, or 60 revolutions per 
second. When it has reached full speed, 
its field excitation switch is thrown in, 
which will cause it to generate current 
immediately. The voltage of the 3-
phase a.c. is regulated by the alternator 
field regulator on panel A, and also by 
the exciter field regulator in panel C. 
The motor generator set No. 5 is 

generally used to furnish d.c. to the 
d.c. distributing switch-board (9). This 
necessitates driving the d.c. generator 
by the synchronous motor. The first 
operation is to throw in the starting 
motor switch in bottom of panel B. 
This motor, being simply an induction 
motor, soon accelerates the speed of 
the set to the required degree. 
The reason the synchronous motor is 

used to drive the set, is because of its 
balancing effect on the 3-phase system, 
and also because of its constant speed. 
The synchronous motor has now to 

be synchronized with the big alternator, 
which is accomplished as follows: Near 
the top of panels A and B are located 
two lamps, known as synchronizing 
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lamps. These lamps are connected to 
the secondaries of two small trans¬ 
formers, whose primaries are connected 
to one of the phases of each machine. 
The lamps may be arranged to be 

either dark at synchronism or bright. 
In this station they are connected so as 
to be dark at synchronism. 
Having brought up the motor genera¬ 

tor set to full speed, the synchronous 
motor field switch on panel B is thrown 
in, which will cause the synchronizing 
lamps to begin to flicker, the frequency 
of the flickering dying down as the 
machines approach synchronism. 
When the “critical point” is being 
approached, the lights will be dark 
about % second at each interval. The 
main switch of the synchronous motor 
is now put in such a position that it 
can be quickly thrown in. 
Now, with the hands on the switch 

handle, the lamps are watched closely, 
and they should be dark about 1 second 
at each interval by this time. When 
they stay dark about 3 to 4 seconds 
the switch is thrown in quickly, and as 
near the centre of one of these dark 
intervals as possible. There is a slight 
rumbling, a squeal or two, and the 
motor and alternator have been syn¬ 
chronized, one of the most difficult 
tasks that power-house men have to 

perform. If the switch is not thrown 
in at just the proper instant, untold 
damage may result. 
The d.c. generator of the set is now 

supplying d.c. to the panel G, of the 
d.c. switch-board (9). The switches 
on panels H, I and J are now thrown 
in, which connects the distributing 
feeders to the d.c. supply. The switches 
on panels D and E'are also put in which 
livens up the a.c. power feeders,—with 
3-phase a.c. at 220 volts pressure per 
phase, at 60 cycles. 
As the load has been gradually rising 

on the turbo-alternator unit, the cor¬ 
responding voltage drops, having been 
rectified by manually operating the 
field regulators above referred to. After 
the load has been put on, the “ automatic 
voltage regulator,” on auxiliary panel 
K, is switched into circuit, which auto¬ 
matically regulates the voltage and 
keeps it constant for all variations of 
load, thereafter. It is disconnected 
before removing the load. 

As night approaches the arc-light 
dynamos (6) and (7) have to be started 
up to supply the arc-light current. 
The d.c. motors driving them are sup¬ 
plied with power from the d.c. dynamo 
of the motor generator set No. 5. The 
starting switches for these motors on 
the bottom of the arc switch-board (11) 
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are thrown in, and the motors allowed 
to reach full speed, before putting any 
load upon the dynamos. 

These dynamos, as stated before, 
deliver a constant current of 6.6 am¬ 
peres at a pressure of 8,500 volts. Be¬ 
fore attempting to manipulate the 
switches carrying this current, heavy 
rubber gloves are donned. Then stand¬ 
ing on a rubber mat 1 in. thick, the 
arc-dynamo switches, four on each 
machine, are. opened to connect the 
arc lights into circuit. 
The greatest care is necessary while 

these machines are operating, as instant 
death awaits any one who may acci¬ 
dentally touch live parts of the machine 
with bare hands. Most all the deaths 
from high voltages have been due to 
carelessness, and it is generally experi¬ 
enced men who are the victims. One 
reason for this seems to be due to the 
truth of the old saying, “ Familiarity 
breeds contempt,” which is often ex¬ 
emplified in the electrical profession. 

Handling high voltage circuits day 
after day breeds more and more con¬ 
tempt for them, it seems, until finally 
a switch is opened or closed without 
the proper precautions and fatal results 
follow. 

This power house being part of a 
large industrial plant will not require 
much power after 6 p.m. in the evening, 
so the big alternator is to be cut out; 
this to be done, however, without inter¬ 
fering with the arc-lights. The engine 
driven set No. 8 is Started up and the 
voltage of the d.c. dynamo adjusted 
to correspond with that of the d.c. 
dynamo, No. 5, now running. The 
equalizer switches on both d.c. machines 
are next put in. Now cut out the volt¬ 
age regulator on panel K. When the 

votages of the two machines are both 
alike, the main switch ofdynamo No. 8, 
on panel F, is thrown in. This puts 
both d.c. machines on parallel, and it 
is possible to disconnect the dynamo 
No. 5, by pulling out its main switch 
on panel G. The dynamo No. 8 will 
now carry the arc-light motors and 
their load. 
To cut out the synchronous motor 

driving set No. 5, its main switch on 
panel B is pulled out and shortly after¬ 
ward its field switch. The 3-phase a.c. 
circuit switches on panels D and E are 
also pulled out, leaving the big alter¬ 
nator running empty or without load.. 

Its main switch on panel A is now 
pulled out, then its field switch, and 
lastly the throttle on the turbine is 
closed. The machine is now ready for 
its next day’s run. The exciting dy¬ 
namo which has been running all day 
is now shut down, and the other one 
started up. This equalizes the wear 
on both machines. 
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The plant, as it is now running, is 
supplying d.c. power only, but a small 
amount of a.c. power is usually required. 
To obtain this, the motor generator 
set No. 5 is run backward, utilizing 
the 3-phase synchronous motor as a 
3-phase a.c. generator now. To do 
this, the d.c. generator of the set is 
started up as a d.c. motor, by putting 
in starting switch on bottom of panel G, the 
d.c. being supplied by the dynamo No. S. 
When the set is up to speed the field 

switch of the synchronous motor (now 
an alternator), is put in, energizing the 
field magnets. When the a.c. registers 
220 volts, the main motor switch on 
panel B is thrown in. This livens up 

the a.c. power panels D and E, and the 
a.c. power required is supplied from 
the proper switches on these two panels. 
The plant is now ready for the night 
run. The next morning the same 
routine is followed, as outlined above, 
of course, shutting down the arc ma¬ 
chines, set No. 5 temporarily, and dy¬ 
namo No. 8. 
The big turbo-alternator is again 

started up and then the set No. 5, 
running the synchronous motor as a 
motor this time, as explained in the 
beginning of this article. Fig. II shows 
the front of the a.c. and d.c. switch¬ 
board. Fig. Ill shows the front of the 
arc switch-board. 

GROWTH OF ALUMINUM CASTING 

Remarkable Progress in Ten Years Coincident with Expansion of the 
Automobile Trade 

Attention is directed to the rapid 
growth of the aluminum casting in¬ 
dustry by the announcement of the 
consolidation of six of the largest alu¬ 
minum foundries in the country, says 
the Iron Trade Review. Less than ten 
years ago, the casting of this metal was 
still in an experimental stage, and the 
knowledge of its behavior in sand molds 
was an unknown quantity. Having 
a low melting point and being easily 
melted in a cast iron pot, if no crucibles 
were at hand, the production of castings 
from this metal proved exceedingly 
attractive to many foundry men. Fur¬ 
thermore, the exceedingly high prices 
that prevailed, ranging from eighty 
cents to SI. 25 per pound, were the 
magnets that drew many founders into 
this line of work. At that time, how¬ 
ever, it was not generally known that 
this metal was easily affected by the 
oxidizing influences of the melting 
flame, and the difficulties encountered 
after losses more or less heavy had 
been sustained resulted in centralizing 
this work in a few shops where a spe¬ 
cialty was made of this line of work. 
Today, provided the metal is properly 
handled, not only in melting but in the 
molds as well, little trouble is experi¬ 
enced from the difficulties encountered 
in early practice. Owing to its light¬ 

ness, this metal has entered largely 
into automobile construction, and parts 
not subjected to severe strains are now 
made from it. Aluminum crank and 
gear cases of the most intricate design 
are successfully cast. The high shrink¬ 
age is overcome by the judicious use 
of risers, and many chills are also placed 
in the molds. 
The growth of this industry has been 

coincident with the expansion of the 
automobile trade, and it has been 
asserted that the six plants consolidated 
will consume approximately 8,000,000 
lbs. of aluminum per year. This con¬ 
cern will be by far the largest user of 
aluminum in the world, although a 
large outlet for this metal is found in 
steel works, where it is extensively used. 

A test of Thomas A. Edison’s stor¬ 
age battery car was recently made at 
West Orange, N.J. The car is 26 ft. 
long and weighs 5 tons. It was fitted 
with two 7% h.p. motors, and the oper¬ 
ating cost is estimated at one cent a 
mile. During the test the car was 
operated at a speed of twenty miles 
per hour. The motors are operated 
at 110 volts, and it is claimed that a 
run of 150 miles can be made without 
recharging the batteries. 
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A CHEAP NINE-INCH REFLECTING TELESCOPE.—Part IV 
Figuring a Parabolic Speculum 

M. A. AINSLEY 

So much has been written on the 
subject of figuring a parabolic speculum, 
and so well has the matter been ex¬ 
plained, that it may seem rather a 
waste of space for me to try and repeat 
what has been sb often said before; 
but as I said in my first letter, I am 
writing for beginners, and I will ask 
the experts to bear with me if I tell 
them things they already know much 
better than I do. 

Before beginning the practical figur¬ 
ing of a mirror, it is very necessary to 
have a clear idea of the effect of various 
curves upon the image formed by the 
mirror, and a little trouble taken in 
mastering the theory will render the 
practice much easier. 

Speaking generally, the curve pro¬ 
duced by polishing the fine-ground 
mirror (and I use the word “curve” 
as practically signifying the same thing 
as “surface” in this connection) falls 
into classes, which I shall call A, B 
and C. 

In class A, the curvature is greatest 
at the edge, and decreases regularly 
to the centre of the mirror, where the 
curve is flattest. This is known as 
the “oblate spheroid” (Fig. 1). 

Class B consists of the sphere, in 
which, of course the curvature is the 
same all over (Fig. 2). 

Class C contains the ellipse, parabola 
and hyperbola—in all of which the 
curvature is greatest at the centre and 
least at the edge. I shall call these 
G, C2 and C, (Fig. 3). 
Now let us consider the action of 

these curves upon a pencil of parallel 
rays, such as we get from a star. 

The effect of classes A and B is to 

bring the rays falling upon the outside 
zone of the mirror to a focus of the 
central rays. This is also the case, 
Ci (Fig. 4). C2 brings all the rays to 
the same focal point. This is what we 
want: (Fig. 5). C2 brings the outside 
rays to a focus further from the mirror 
than that of the inside rays, the effect 
being the exact opposite of that of .4, 
B and Ct (Fig. 6). 
Now the only way, practically speak¬ 

ing, of obtaining a pencil of parallel 
rays is to utilize the rays from a star; 
and if we were confined to testing the 
mirror in the telescope on a star, a 
good deal of time would be lost waiting 
for a suitable occasion ; so it is necessary 
to find some test which can always be 
applied. Before passing on, however, 
it is well to say something as to the ap¬ 
pearance of the image of a star, in the 
telescope, as given by the various classes 
of surface. 

In the case of C2 (the parabola), if 
the image is focused as carefully as 
possible, and the eyepiece is then 
pushed in or pulled out, the image 
expands into a circular patch of light 
which is uniformly bright, and presents 
the same appearance inside and out¬ 
side the focus (Fig. 7a). 

In the case of A, B and C the image 
inside the focus will have a dark centre, 
while outside the centre will be brighter 
than the rest of the circle (Fig. 76). 
Cs, the hyperbola, gives exactly the 
opposite effect, the patch of light having 
a bright centre inside the focus, and a 
dark centre outside (Fig. 7c). It will 
thus be seen that it is possible to judge 
of the correctness of the curve of a 
mirror by actual testing a star in a 
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telescope; but, as I said, the speculum 
worker does not, as a rule, care to wait 
a fortnight for the chance of getting a 
view of a star, as is sometimes necessary. 
The practical method adopted is to 

make use of an artificial star, formed by 
a pinhole in a plate of metal, and placed 
at the centre of curvature of the mirror. 
Being at the centre of the curvature, 
the image of the pinhole will coincide 
with the pinhole itself ; so it is necessary 
to move the pinhole a little to one side 
in order to view the image. This does 
not practically affect the results except 
■with mirrors of abnormally short focal 
length. 
The action of the various classes of 

curve, however, is somewhat different 
from the former case, where the star 
was at an infinite distance, and the inci¬ 
dent rays of light consequently parallel. 
In the present case they are divergent 
from the centre of curvature, and the 

the whole pencil of rays reflected by 
the mirror, the whole mirror will be 
seen illuminated, and if a screen of 
metal be brought across the pencil of 
rays in the neighborhood of the image 
of the pinhole, it will cut off the light 
and apparently darken the surface of 

difference between the condition of the 
two cases must be carefully noted. 
Upon the new conditions, class A 

brings the outer rays to a focus nearer 
to the mirror than the inner (Fig. 4). 

Class B brings all the rays to the same 
focus (Fig. 5). 

Classes G> G> G, all bring the outer 
rays to a focus further from the mirror 
than the central rays (Fig. 6). 

Again, if the image be examined 
with an eyepiece, as in a telescope, 
class A gives a bright centre outside 
and a dark centre inside the focus 
(Fig. 7b). 

Class B gives the same appearance 
inside and outside (Fig. 7a). 
And class C„ C2, C., gives a dark 

centre outside and a bright inside the 
focus as in Fig. 7c. 

It will thus be seen that, viewed with 
the eyepiece, G. G> G gives the same 
appearance, differing only in degree, 
and it thus becomes necessary to have 
some means of determining with cer¬ 
tainty when the parabola G is obtained. 

If the eye be brought close up to the 
image of the pinhole so as to receive 

the mirrors seen by the eye. Its action, 
however, will be different, according 
as it is between the mirror and the 
image or beyond it. 

Suppose the screen is always moved 
across from right to left; then if it is 
within the focus, i.e., nearer to the 
mirror than the image of the pinhole, 
it will be seen from Fig. 8 that it will 
darken the right-hand side of the mirror 
first; if it is exactly at the focus, the 
mirror being supposed spherical, the 
mirror will darken evenly all over, 
while if outside the focus, the shadow 
will appear to move from left to right, 
or in a direction opposite to the motion 
of the screen (Fig. 9). Thus, if the 
shadow moves the same way as the 
screen, the screen is known to be inside 
the focus; if the opposite way, the screen 
is outside the focus; while, if the screen 

is exactly at the focus, the mirror will 
darken uniformly and with very great 
rapidity as the screen is moved across. 

This gives us a very accurate means 
of placing the screen exactly at the 
focus of the mirror for rays diverging 
from the centre of curvature; and what 
is true of the whole mirror is, of course, 
true of any part of it; so that, if the 
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mirror is divided up into zones, and if 
all the mirror except the zone under 
examination is stopped out by means 
of a screen placed over the mirror, it 
is possible, by observing the point at 
which the zone darkens uniformly, to 
place the screen with very great accu¬ 
racy at the focal point, for divergent 
rays, of any given zone. Thus the 
divergence in focus for different zones 
can be easily measured. 

Before proceeding, however, to the 
actual measurement of the focal point 
for the different zones, it is as well to 
make an examination of the three 
classes, A, B or C, it belongs to. As 
before said, in the case of class A, the 
outside rays will come to a focus nearer 
to the mirror than the inside rays; 
consequently, if the screen is placed 
as near as possible to the image of the 
pinhole, so that the mirror darkens 
as uniformly as possible as the screen 
is brought across, the screen will be 
inside the focus for the central rays, 
and outside the focus for the marginal 
rays. Thus the shadow will advance 
across the mirror from left to right for 
the centre, and from left to right for 
the margin, the screen being always 
carried across from right to left. The 
appearance of the mirror is shown in 
Fig. 10. In the case of the sphere 
class B, the darkening is uniform all 
over : while with class C, since the screen 
is now inside the focus for marginal 
rays and outside for central rays, the 
shadow will advance from left to right 
for the centre, and from right to left 
for the outside, the appearance being 
exactly the opposite to that for class A 
(Fig. 11). Cu Ci and C3 all give the 
same appearance as regards this test, 
and it is absolutely necessary to submit 
the matter to exact measurement, as 
there is no other reliable way of deciding 
when C2, the parabola, is exactly at¬ 
tained. 

The method, then, is to divide the 
surface of the mirror into zones by means 
of card screens placed against it, and 
to determine, by means of a screen 
brought across the image of a pinhole, 
what the exact position of the focus 
of any zone is. 

In practice it is only necessary to 
measure the position of the screen for 
the central 2 in., and for the outside 
inch or so. An examination of the 
mirror as a whole will show whether 
the curve is regular, or whether there 
are any rings; though if the polisher 
is carefully made, as before explained, 
rings ought not to appear. 

In my next chapter I hope to give 
the formula for determining when the 
parabola is attained and the practical 
details of the testing. 

Locating Grounds in Buildings 
A handy device for locating the points 

where wires are grounded can be made 
by taking a U-shaped yoke of iron and 
winding on it a coil of very fine wire and 
connecting the ends of this wire to a 
telephone receiver. When the yoke is 
brought near to a wire carrying a current 
a buzzing will be heard in the telephone 
receiver, and grounds within the walls 
of a building can be located when carry¬ 
ing a current by moving the yoke along 
the wall. The method of locating a 
ground is as follows: 

All the lights are turned off and the 
main feed tested; if there is a meter, 
care must be taken to get beyond it, 
as the current taken by the constant 
potential coil is sufficient to make the 
receiver buzz. If a buzzing is heard 
it can be traced to one of the branches, 
and this can be followed along the walls 
until a point is reached where the buzz¬ 
ing ceases, or is very much, diminished. 
This is the point where the current is 
leaving the conductor, i.e., the grounded 
point. This apparatus works on both 
alternating and direct current, but is 
very much more delicate on the former. 

Robt. E. Bradley. 

The man who is always putting his 
foot down is pretty sure, in time, to 
encounter a tack. 
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CAST IRON BRAZING AND AUTOGENOUS WELDING.—Part II 

Autogenous Welding 
F. A. SAYLOR 

Autogenous welding is the uniting of 
metals by heat without the use of flux 
or compression or additional metal. It 
is, in fact, a self-produced union and the 
term as used is a misnomer. What is 
known as autogenous welding should 
properly be called fusion welding. The 
use of the word welding is not altogether 
correct either, as that commonly implies 
the use of force, as hammering or com¬ 
pression, whereas it is more on the order 
of casting as the metal is united by 
flowing together as in a mold. 
Autogenous welding, to give it the 

name commonly applied, has been in 
use for a long time by means of oxy-gas 
and oxy-hydrogen, but has been limited 
in application until the development of 
the oxy-acetylene process placed it on 
a commercial basis and caused a rapid 
improvement in methods and extended 
the range of work. 

This is a day of rapid change and what 
is accepted as new today is superseded 
tomorrow by something superior, and 
the old tool or method is consigned to 
history: so, as the oxy-gas and oxy¬ 
hydrogen processes have been super¬ 
seded by the oxy-acetylene, we will dis¬ 
card them and consider only the latter. 

Apparatus.—The apparatus consists 
of three parts: a torch, a tank contain¬ 
ing oxygen and a tank containing acety¬ 
lene, or an acetylene generator. The 
torch is the most important and vital 
portion, as it is the thing of all others 
upon which success finally depends. 
Three kinds of torches are in use, known 
as the high pressure, medium pressure 
and low pressure, according to the con¬ 
dition under which the acetylene is 
supplied. 
The high pressure torch is not used 

in the United States and the medium 
pressure torch is commonly known in 
this country as the high pressure because 
one of still higher pressure was never 
introduced. 
The low pressure torch uses acetylene 

at practically no pressure depending 
on the injector action of a jet of oxygen 
to draw in the acetylene. 
The medium pressure torch mixes 

the gases under pressure, and it is 
claimed that a more regular ahd homo¬ 
geneous mixture is attained with less 
danger of change and of flash-back. 
The oxygen is generated by any one 

of the numerous commercial methods, 
such as the potassium chlorate and 
manganese dioxide, bleach powder, 
liquid air, barium oxide and many 
others, and is compressed in tanks by 
means of a compressor, or by force of 
generation. These tanks are made to 
hold, as a rule, 100 ft. of gas ranging 
in pressure from 250 to 1,800 lbs., 
according to size. 
The acetylene is supplied compressed 

in tanks or from a generator. 
This gas cannot be safely compressed 

above 30 lbs. pressure, consequently 
it was necessary to find some medium 
whereby it could be safely handled. 
After considerable experiment it was 
found that acetone, a wood tar distillate, 
had the property of absorbing 25 vol¬ 
umes of acetylene for every atmosphere 
of pressure and it is possible to dissolve 
125 ft. of gas and place it in a receptacle 
10 in. in diameter and 30 in. long. The 
dissolved acetylene tanks are filled with 
disks of asbestos, or other absorbent 
material saturated with acetone and 
the gas is pumped in till the pressure 
gauge shows that the required amount 
has been reached. These tanks can then 
be safely handled and form a convenient 
method of supplying the gas in places 
where a generator is not required or 
impossible to use. 
The torches use the gases at varying 

pressures depending upon the size of 
the work to be done, and, as the tanks 
are compressed to a very much higher 
pressure than is used at the torch, re¬ 
ducing valves are attached to cut the 
tank pressure down to that needed by 
the torch. As this pressure varies, the 
reducing valves are designed so that 
the pressure of the gas delivered at the 
torch can be increased from zero to the 
highest amount necessary. 
Method of Use.—The torch in its 

simplest form consists of two pipes, 
joined at their extremities into a cham-
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ber where the gas is mixed and from 
which it flows as a mixture to be ignited. 
The tube containing the acetylene is 
provided with screens or a packing of 
some porous material to prevent flash¬ 
back, but the oxygen tube is unob¬ 
structed in any way. In operating 
the torch the oxygen tube is connected 
with the tank through the reducing 
valve and the acetylene tube with the 
generator or dissolved acetylene tank 
in the same way. The acetylene is then 
turned on and lighted at the nozzle of 
the torch. Pressure is adjusted until 
little or no smoke appears and then the 
oxygen is admitted. As soon as the 
oxygen reaches the nozzle a change 
takes place in the appearance of the 
flame; from a yellow it turns to a blind¬ 
ingly bright white. As the pressure 
increases the flame divides, showing a 
ragged core of white and an outside 
envelope of yellow. Increase the pressure 
further and gradually the inside cone 
takes a sharply defined outline, oval in 
shape and of very small length and diam¬ 
eter. Surrounding it is a large cone of a 
more yellowish hue but which is clearly 
separated from the inner flame. The 
inside flame is the working portion and 
the outside envelope, while it is of 
importance inasmuch as it protects the 
weld against oxidation, is not of great 
value. The heat derived from this 
flame is about 6,300°, which is 2,000 
higher than that attained by the oxy¬ 
hydrogen torch and slightly less than 
that of the electric arc. 

Practical Uses.—The process has 
been used extensively by pipe manu¬ 
facturers in making up manifolds, 
headers, etc., and in repairing split and 
broken pipe; also for making up long 
sections without screw or flanged joints. 
Boiler manufacturers are using it ex¬ 
tensively in making up range boilers 
and in repairing work, and sheet metal 
workers are changing the design of a 
great deal of their work to allow of its 
use. Many plants are putting it into 
use as a repair tool in reclaiming broken 
and damaged castings, while steel casting 
foundries are finding it invaluable in 
reclaiming defective work. 

Cost of Operation.— 'The cost of opera¬ 
tion varies as the size of the torch or 
tip increases. More gas is used with the 
large sizes than with the small and labor 

being a fixed charge the cost of opera¬ 
tion depends upon the consumption 
of the gases. On an average the cost 
of operation would be from 1 cent a ft. 
for %2 in. sheet iron upward to 40 cents 
per ft. for X in- steel, taking labor at 
30 cents per hour. For cast iron these 
figures would have to be reduced and 
increased for copper. 

Cost of Apparatus.—The apparatus 
ranges in cost from $300 to $2,000 
according to the type and size and de¬ 
pendent upon the installation of an 
oxygen generating plant; but the aver¬ 
age price for a unit plant, consisting of 
acetylene generator, two oxygen tanks, 
torch, hose, valves, gauges, etc., would 
be about $500. 

Operators.—To successfully operate 
a plant requires some knowledge and 
skill which are attained only by experi¬ 
ence. An operator requires a steady 
hand and wide knowledge of the effect 
of contraction and expansion, if he 
intends to go into the general repair 
business; but where the work is confined 
to restricted lines, such as sheet steel 
or pipe work less knowledge is necessary, 
but like everything else experience must 
be had before success is attained. 

Accidents.—1Comparatively few acci¬ 
dents have occurred since the apparatus 
has been introduced into this country, 
and without exception they have been 
caused by carelessness or ignorance and 
have usually resulted in bringing fire 
too close to the acetylene generator. 
Now acetylene forms an explosive 
mixture with oxygen and the range is 
very great, from about 3% to 38%, so 
great care should be exercised in hand¬ 
ling it. However, everything being 
taken into consideration there is no 
doubt but that the autogenous welding 
process has come to stay and is a very 
valuable addition to the tools we have 
at our command. 

According to a consular report, Sir 
Oliver Lodge has recently demonstrated 
the efficiency of his fog-clearing appara¬ 
tus in Liverpool. He succeeded in clear¬ 
ing a thick fog over a radius of 60 feet. 
The Lodge system consists in discharging 
electricity at high voltage from a series 
of disks, with the result that the fog is 
condensed and falls to the ground. The 
apparatus will soon be tested in London. 
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HOW TO MAKE A MORRIS CHAIR MISSION STYLE 

IRA M. CUSHING 
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The Morris chair described here can 
be easily built by any one who can saw 
straight and use a chisel without split¬ 
ting off the corners. It will be found a 
great addition to the den or living room, 
and its style, which is mission, will go 
well with any other mission furniture. 
The cost is small in comparison with 
the usefulness and comfort of the chair. 
The wood, if it is oak, will not cost over 
$5.00 if the builder lives near a city or 
town or a planing mill. It should be 
purchased planed to the final finish, as 
this adds but very little to the cost and 
not only saves much hard work but 
also gives a uniform finish to the chair. 
It does not seem hardly necessary to 
caution the builder to make all saw 
cuts very carefully using, if possible, 
a fine toothed saw, and to make all 
cuts as near right angle as possible. 
Preserve, if you can, all the sharp 
corners, as this is one of the chief char¬ 
acteristics of mission furniture. 
The legs should be got out first. 

These are 2% in. square and 22% in. 
long with the top reduced to 1% in. 
square for about 1% in. to 1% in. where 

they pass through the arm pieces. The 
side and end pieces are inserted into 
the legs 1% in. These pieces should 
have a shoulder to rest against the 
legs. The cut for the sides should 
therefore be 2 in. long, for the back 
3 in. long, and for the front 4 in. long. 
The drawings show the locations of 
these cuts. On the inside of the hind 
legs a % in. hole should be made for 
the pin of the back. These holes 
should be 11% in. from the bottom and 
1% in. from the front or back. The 
horizontal side pieces are of % in. stock 
and 3 in. wide except a distance of 
1% in. which is 2 in. wide, the cut being 
made % in. from each side. For the 
vertical slats cut slots % in. wide, 
% in. deep and 2% in. long spaced 
3% in. apart as shown and equal dis¬ 
tance from each side. For the slats 
get out pieces 2% in. wide, % in. thick 
and 12% in. long. These should be 
inserted into the under side of the arms 
% in., same as in the lower piece. For 
the arms, get out two pieces 40 in. 
long, 5 in. wide and 1 in. thick. Cut 
as shown in drawing, and bore four 
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LM.CÄ 
in. holes on the inside at the back 

end, centered and spaced as shown 
and about 2% in. deep. 
The sides can now be assembled. 

Insert the horizontal piece, using glue. 
Put the vertical pieces in place in the 
horizontal piece with glue and then 
put the arm in place putting glue on 
the ends of the slats and around the 
tops of the legs where they touch the 
arms. AX ith a furniture clamp or simi¬ 
lar device, hold the sides firmly from 
front to back and bore pá in. holes 
through the legs from the outside for 
pins to hold the horizontal pieces to 
the legs. These should be located 
X in. from the edge and on the centre 
line of the sides. They need not be 

FEB. 13®. 
bored way through, but only about 
2 in. deep. Now turn the side around 
and hold the arm rest firmly on the 
legs and bore for pins through the arm 
from the inside and into the top of 
the legs. The front piece, 5 in. wide, 
and the back piece, 4 in. wide, should 
be got out and put in place in the same 
manner as the side pieces, fastening 
them in place with dowell pins and 
glue. 
A frame should next be made to fit 

inside the chair to hold the cushions. 
This is constructed of 2 x % in. stock 
laid flat, fitting snugly inside the front 
and back pieces and at the sides fitting 
inside the legs. A rope support for 
the seat should be made by interlacing 



ELECTRICIAN AND MECHANIC 61 

rope, % in. in diameter, front to back 
and from side to side through holes in 
the frame. To support this frame a 
piece of 2 X % in. stock about 1 ft. 
long should be fastened on the inside 
of the front and back pieces. Screws 
and glue should be used and the pieces 
located so that the top of the frame 
will be flush with the top of the front 
and back pieces. At the sides this 
frame should be supported by pieces 
of 2 X in. stock securely fastened to 
the legs. 
The back is made of in. stock. 

The sides and end pieces are 1% in. 
wide and the inside cross pieces 1 in. 
wide. The end pieces are dovetailed 
into the side pieces with a % in. tongue 
centrally located and held by dowell 
pins and glue. The inside cross pieces 
are inserted % in. into the side pieces 
to prevent turning. Glue should be 
used when putting them in and a finish 
wire nail driven in from the outside. 
A 7-16 in. hole should be bored in the 
bottom of the sides. 
Two each of pins No. 1 and No. 2 

and washer No. 3 should be made. 
Pin No. 1 is used to hold the back rest 
at the desired angle by placing in the 
holes at the back of the arm rests. Pin 

No. 2 with washer No. 3 form the hinge 
for the back. 
Any paint or finish may be used to 

suit the taste of the builder. The 
writer recommends the mission finishes 
made by the Adams and Elting Co., 
Chicago, Ill., and called the “Ad-el-ite,” 
one coat dull finish. This finish is 
easily applied and durable. 

Casters should be put on the legs to 
make it easy to move the chair. For 
use on hard floors a wheel having a 
soft rubber tire should be used; for 
carpets a hard rubber wheel. 
The chair is made to take the standard 

Morris Chair Cushions. The best color 
to use is red or green, but any other 
color which would harmonize with the 
chair and surroundings is suitable. 
The best material to use is quartered 

oak, which gives a beautiful finish with 
the “Ad-el-ite” finishes. Any hard 
wood is suitable, however, as well as 
any finish. 
The author would suggest that the 

best make of cushions be purchased as 
will fit the builder’s pocketbook, as 
the best is none too good as regards 
wearing qualities. The chair will un¬ 
doubtedly outwear two or three sets. 

FORGING FOR AMATEURS.—Part XXI 

F. W. PUTNAM, B.S. 

I have heard machinists frequently 
ask the question: “What is the reason 
that I cannot braze cast iron ? Practi¬ 
cally everytime I try I fail. Sometimes 
the cast iron burns away and at other 
times the brass will fail to stick.” 
As a matter of fact, cast iron may be 

quite readily brazed, after it has been 
thoroughly cleaned. Yellow brass, 
which is used in brazing copper, is an 
excellent spelter for this purpose, but 
it must contain a very large percentage 
of zinc so that its melting point will be 
much lower than that of the cast iron 
itself. The borax should be put on 
before heating the iron, dissolving it 
and applying the solution freely to the 
parts to be brazed. The water will 
hold the borax until it calcines or slakes. 
By doing this before heating the oxide 
is prevented from forming upon the 

iron. Heat the work, gradually apply¬ 
ing the heat to the largest piece and 
keeping that piece the hottest. Use 
plenty of borax and watch carefully, 
so as to get the iron up to a red heat 
before any of the brass melts. When 
the brass is thoroughly melted, it will 
run, after which the parts must be re¬ 
moved from the fire immediately and 
cooled off slowly. In place of the regular 
spelter brass wire, filings, or even small 
strips of rolled brass are sometimes used. 
The brass wire is especially satis¬ 

factory for use in some places, because 
it can be bent into shape and held in 
place easily. I give on the following 
pages several simple examples of brazing, 
■which should be sufficient to acquaint 
the amateur with the ordinary braze -
joints with which he might sometimes 
have to do. 
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.One of the simplest brazing jobs is 
that of joining ferrules together. The 
ends of the piece to be brazed are first 
chauferred on opposite sides and filed, so 
that the iron will be bright and clean. 
Then bend so that the ends will lap 
about in. Then lay on a piece of 
brass, such as an old lamp top or burner, 
sprinkle on a little powdered borax, 
throw on a few drops of water and it is 
ready for the fire. 
To braze an iron tube, make two small 

holes in the tube and two small holes 
in a piece of iron and pin them together, 
wrapping binding iron around them. 
Next take a piece of iron about 1% in. 
thick and 2 in. wide and cut in it a slot, a 
little longer than the piece of iron to 
be brazed. Place the tube on the iron 
sideways, so that you may see what 
packing you need under the iron that 
is to be brazed on to the tube. The 
larger the tube, of course, the thicker 
the packing must be in order to get it 
on perfectly straight. 

Fig. 225 shows a simple brazed joint, 
where a large washer would be used if 
a flange is brazed around the end of a 
pipe. Here it is not necessary to use 
any clamps or wires to hold the work 

together, since the joint may be made 
tight enough to hold the pieces in place. 
By this I mean that the joint should 
be tight enough in spots so as to hold 
the pieces together, yet open enough 
so as to allow the melted brass to run 
between the two pieces. Wherever 
the pipe comes in contact with the flange, 
the outside must be free from scale and 
filed bright and the inside of the flange 
also should be treated in this way. 

After the pieces have been properly 
cleaned and forced together, a piece of 
brass wire is bent around the pipe at 
the bend, as shown in Fig. 226, after 
which the work is laid on the fire with 
the flange down. The fire must be a 
clean, bright bed of coals. 
As soon as the work has been placed 

on the fire, the joint is sprinkled with 
the flux. Indeed, it is a pretty good 
plan to put on some of the flux before 
the work is placed on the fire, where 
ordinary borax is used as a flux. I 
find that one part of sal-ammoniac to 
three parts of borax seems to give rather 
better results. 
The work is to be gradually raised in 

temperature until the melting point 
of the brass is reached, which will then 
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run all around and into the joint, after 
■which the piece is taken from the fire. 
It would be possible to use spelter in 
place of the brass wire. If the spelter 
were used, the piece would be placed 
on the fire and the joint covered with 
flux as before. As soon as the flux 
starts to melt, the spelter, which has 
been mixed with a large amount of 
flux, is spread on the joint and melted 
down as usual. The spelter can most 
conveniently be rounded with the aid of 
a long-handled spoon, which is very 
easily made by taking a strip of iron 
about Vr X % in. and about 4 ft. long 
and hollowing one end slightly with the 
pean end of the hammer. I have given 
elsewhere in this article, the composition 
of different kinds, in which is included 
hard and soft spelter. While the soft 
spelter melts at a lower heat than the 
hard spelter, it does not make nearly 
as strong a joint. It is really nothing 
but brass prepared for brazing in small 
flakes and can be bought ready for 
use. To make it, I would recommend 
the following method: Melt soft brass 
in a ladle and pour it into a barrel filled 
with water, the water being given a 
swelling motion, as with a propeller, 
before pouring in the brass. The brass 
will settle to the bottom in small par¬ 
ticles. In order not to burn out the 
zinc when melting the brass, cover the 
metal in the ladle with coal or powdered 
charcoal. After the zinc begins to 
burn, it will give a brilliant flame, and 
a dense white smoke, leaving a deposit 
of white oxide of zinc. 

Fig. 227 gives another common ex¬ 
ample of brazing, known as the T-joint, 
where two pipes are brazed to each 
other in the form of an inverted T. To 
hold the pieces in proper position while 
brazing, a clamp, such as is shown in 
Fig. 228, is necessary, because one pipe 
is simply stood on the outside of the 
other. The clamp shown consists of a 
piece of flat iron which has one hole 
near each end to receive two small bolts 

This strip lies across the end of the 
pipe which forms the short stem of the 
T, and the bent ends of the bolts work 
into the ends of the bottom pipe, the 
whole being held together by tightening 
down on the nuts. 
The use of this clamp is very well 

shown in the figure and needs no further 

description. As for the operations gone 
through with in brazing the joint, 
nothing further need be said, after the 
spelter or wire is laid on the joint and 
nailed into place as before. 

It is surprising to see how strong a 
brazed joint is. After a joint of this 
kind has been well made, and is ham¬ 
mered apart, usually the short pipe will 
tear out or even pull off a section of the 
longer pipe, showing the braze to be 
very nearly as strong as the pipe itself. 

If borax is used as a flux, the melted 
scale should be scraped or cleaned from 
the work while it is still red hot, since 
the borax on cooling makes a hard, 
glossy scale which can hardly be touched 
with a file. This cleaning is perhaps 
best done by plunging brazed while 
still red hot into the water. On small 
work, it can be well done by plunging 
the piece while still red hot into melted 
cyanide of potassium, after which it is 
instantly plunged into cold water, the 
idea being that the cyanide will eat off 
the borax. The danger is that the brass 
may be allowed to remain in the cyanide 
too long, in which case the brass will be 
eaten off, and the braze destroyed. 

Fig. 229 shows a method of bending 
pipe. Figs. 177 and 178, in one of the 
previous articles, illustrate several meth¬ 
ods of bending pipe; but the apparatus 
shown in Fig. 229 is much more valuable 
because it may be used for bending 
several pieces of pipe just alike. It is 
really a jig, and consists of two wide 
parts to prevent the sides of the pipe 
from bulging, and a block which is 
placed between these parts in order to 
give the proper shape to the curve. 

Fig. 230 shows a piece of pipe which 
has been bent in such a jig. It was a 
piece of % in. gas pipe. To make the 
jig, use two pieces of oak plank, 1% in. 
thick. Place between these sides a 
board A, sawed to the shape of the in¬ 
side curve of the bent pipe. This piece 
should be slightly thicker than the 
outside diameter of the pipe, so as to 
allow for a little clearance. 
The inside ace of the sides and also 

an edge of the block A are protected 
from the red-hot pipe by a piece of iron 
nailed to them. 
The bending level may be made by 

bending a piece of % in. x 1 in. stock 
into the shape of the outside of the pipe, 
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and is held in place by a X in- bolt, 
which passes through the sides of the 
jig, as indicated in the figure. 
To bend the pipe it was heated to a 

yellow heat and put in the jig as indi¬ 
cated by the dotted lines, after which 
the lever was pulled over, thus forcing 
the hot pipe to take the form of the 
block. A jig of this kind can be very 
easily and cheaply made. 

Still another common way of bending 
is to fill the pipe with sand, one end of 
the pipe to be bended by a clugger, 
either with a cap or a wooden block 
driven in tightly. The pipe is filled 
full of sand and the other end closed up 
tightly, after which the pipe is heated 
and bent into shape. It is absolutely 
necessary to have the pipe full of sand 
in order to get good results and for very, 
thin pipes melted rosin is generally used, 
but this, of course, can only be used when 
the tube or pipe is very thin. It is 
bent cold, since heating the pipe would 
cause the rosin to run out. Thin copper 
tubing is usually bent in this way. 
Fig. 230 shows another form of the pipe 
bending jig, where the outside edge of 
the semicircular casting has a groove 
in it, that just fits half way round the 
Pipe. 
The small wheel which is attached 

to the lever has a corresponding groove 
on its edge. When the two are in the 
position shown in the circle, the hole 
left between them will be, of course, 
exactly the same shape and size as the 
cross section of the pipe. 

In bending the pipe, the lever is 
swung to the extreme left and the end 
of the heated pipe is inserted in the 
pocket at A, which has a hole in it the 
same size as the pipe, after which the 
lever is pulled strongly back to the 
right, bending the pipe as it goes. The 
jig is usually made with a stem to fit 
in a vise. 

BRAZING WITH BRASS OR COPPER 
To braze brass or copper, the parts 

should be filed clean and wired in place 
or riveted. A few lumps of borax are 
burned on a piece of set iron and then 
pulverized, dissolved and dipped on the 
article to be brazed in it, after which 
the piece of brass or copper is first 
sprinkled with borax and put in a clear, 
blowing very slowly with the bellows 
until the iron on which the brass has been 

placed gets red. Then a blue flame, 
which is the melting point of brass and 
copper, will be seen. Allow it to lie in 
the fire a minute with the blast on, 
then take it out and lay it down gently 
to cool. Very delicate articles must be 
dipped in a batter of clay to keep them 
from burning. When the clay begins 
to crease, it is then time to take them 
out of the fire. Brass or copper should 
be preferably brazed with silver. Cop¬ 
per can be brazed with brass, but the 
melting point of brass and copper are 
only a few degrees apart, and so such 
work is not safe unless you have to deal 
with a large piece of copper. Brass 
and copper for brazing perferably should 
be milled. When silver is used, if pos¬ 
sible, use old coin or Mexican coin, 
the silver being purer. 

ANNEALING COPPER AND BRASS 
To anneal brass or copper, heat it to 

a red heat and cool it suddenly in cold 
water, copper being annealed in the 
same way that steel is hardened. Cop¬ 
per which has been annealed in this way 
will be very soft, much like lead. After 
brass or copper are hammered, they will 
harden and become springy, so we find 
when working brass or copper, where 
much bending or hammering is done, 
that the metal requires annealing fre¬ 
quently. 

BENDING CAST IRON 

It is sometimes necessary to straighten 
castings which have become warped 
and twisted. This can be done to some 
extent by heating the iron and bending 
it into the desired shape. The part to 
be bent should be heated to what is 
best described perhaps as a dull yellow 
heat. The bending is done, but very 
gradually, applying pressure using two 
bars or tongs, which should give about 
the right amount of leverage for twisting 
and bending. Thin castings, if properly 
handled, may be bent to a considerable 
extent, but before attempting any special 
work, some experimenting had better 
be done on a piece of scrap iron in order 
to determine at just what heat the iron 
will work to the best advantage 

It is odd, isn’t it, that in a world full 
of lost buttons one never by any chance 
co mes upon a lost buttonhole ? 
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ADJUSTMENT OF WATCHES TO TEMPERATURE 

S. A. WEAVER 

There is probably no part of watch 
repairing as badly abused or neglected 
in proportion to its importance as the 
one to be discussed in this brief article. 
My experience in repairing watches has 
been quite varied, having worked in 
the capacity of watchmaker all the way 
from some' of the finest stores in the 
large cities down to the less elaborate 
ones in small country towns, and every¬ 
where alike I have found watches in 
great numbers crying aloud for adjust¬ 
ment to temperature. These watches 
must have been disabled by either in¬ 
competent or careless workmen, and it 
is my opinion that it was more from a 
lack" of knowledge of adjustments of 
this nature than from carelessness on 
the part of the workmen who repaired 
them; therefore, in the following article 
I will try to illustrate and explain this 
matter in such a simple manner that 
any one, even though not at all familiar 
with the mechanism of a watch, will be 
able to understand, avoiding, as far as 
possible, the use of technical terms or 
the discussion of small theories that 
would tend to bewilder the mind of 
those who but vaguely understand the 
principles of adjustment to temperature. 
The structure of the watch hairspring, 

presenting so much surface in propor¬ 
tion to its total mass, is such as to render 
it peculiarly sensitive to thermic in-
tluences. It is a well-known law of 
nature that all metals expand under 
the influence of heat; it will be under¬ 
stood, then, that the hairspring, which 
is so extremely slender, will be very 
sensibly affected, its length increasing 
as its temperature rises; and as the 
spring lengthens, its power, of course, 
grows weaker, not alone in the mere 
fact of its expansion in length, but that 
heat is a devitalizing factor on the 
elastic force of the spring. 

These combined imperfections, or 
elements of weakness inherent in the 
spring, were very ingeniously sur¬ 
mounted some years ago by the in¬ 
vention of what is called the .compen¬ 
sating balance, which is so constructed 
that the same heat which weakens the 
clastic force of thè hairspring serves 

at the same time to reduce the diameter 
of the balance, so as to exactly adapt 
it to the force which the weakened 
spring is capable of exerting. This 
automatic compensation is obtained 
by constructing the balance rim of 
two metals having widely different 
ratios of expansion. In the ordinary 
watch, the two metals employed are steel 
and brass, the arms and inner portion 
of the rim being of steel, with an en¬ 
circling band of brass, the two metals 
being firmly united by fusion. The 
action of the balance under the influence 
of heat will be easily understood by a 
few words of explanation in connection 
with the following cuts: 

Fig. 1 represents a strip of brass and 
one of steel of equal lengths when at a 
normal temperature. When heat is 
applied, the two metals will expand in 
about the ratio indicated by the dotted 
lines. 
Now if these two strips of metal be 

firmly united by fusion, as showm in 
Fig. 2, it is evident that the brass por¬ 
tion of the strip would not be free to 
expand, being held by its union to the 
less expansive steel; therefore, the com¬ 
pound strip is forced to assume a curved 
form, as shown in Fig. 3. 

Of course, if the bar had been sub¬ 
jected to a like reduction in temperature, 
the result would have been that the 
bar would have been curved in the 
opposite direction. 
The differential expansion of metals, 

then, is the basis on which the compen¬ 
sating balance is constructed. 
The next cut shows a complete balance 

as used in ordinary watches. 
It will be observed that the rim of 

the balance has been severed at two 
opposite points, near the arms, so that 
the rim is practically the same thing 
as shown in Fig. 2, the difference being 
that the two compound strips which 
form the balance rim are curved, in¬ 
stead of straight, the effect of heat on 
the balance being shown in Fig. 5. 
We now come to the little screws on 

the rim of the balance, which have a 
double use; first, to enable the balance 
to possess the exact weight desired, so 
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that, when in connection with the proper 
hairspring, it shall make the exact 
number of vibrations per hour required, 
which in most modern watches is 18,000 
per hour. But it makes quite a marked 
difference in the result obtained where 
these screws are located, because the 
matter of temperature is a factor always 
to be considered. A little consideration 
of this fact will make clear to you the 
second use of these little screws, bearing 
in mind that the object to be attained 
by the use of this form of balance is to 
utilize the changing temperature, which ’ 
modifies the effective power of the 
hairspring, as to render the balance 
sen-adapting to the various conditions. 
This is attained by changing the effective 
diameter of the balance, so that if the 
heat weakens the spring, it at the same 
time reduces the diameter of the balance 
to exactly correspond. 

In the next cut we have the screws 
numbered, and you will observe that 
between the screws are holes which are 
adapted to receive screws, and these 
holes are also numbered. 
A careful and accurate trial might 

show that at a normal temperature 
(about 70° F.) this balance would have 
the exact weight to allow the required 
rapidity of vibration (18,000 per hour). 
Now subject this watch to an increase 
of, say, 25° in temperature, and it will 
very likely be found to lose as much as 
7 seconds per hour, or 35 beats or vibra¬ 
tions, which fact will indicate that when 
in the heat the balance is too large, or, 
more properly stated, the effective 
weight is not properly located, being 
too far from the axis. A careful ex¬ 
amination will make it plain that the 
effective weight of a balance can be 
readily changed without a particle of 

change in the actual weight. In this 
case it might be simply needful to 
remove, say, screw No. 4 to position 
marked No. 11, so giving an added 
weight at that part of the rim where 
the effect of the heat would cause it to 
curl in farthest toward the axis, thereby 
more rapidly reducing the effective 
diameter of the balance, and so allow 
more rapid vibrations. If, on the other 
hand, the watch had been found to 
gain when heated, the screws must 
have been moved in the opposite direc¬ 
tion. Manipulations of this sort are 
always required in adjusting watches 
to temperature. 

There is hardly a day but that fine 
watches come to my notice in which 
these screws have been changed about, 
or exchanged for heavier or lighter 
ones, extra screws added or some of the 
original ones taken out by some careless 
or incompetent workman, without any 
thought whatever in regard to the effect 
produced by the change, and, as pre¬ 
viously stated, I have found this con¬ 
dition alike in city and country towns. 

FIC. 4 

F ic. 5 
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etc., which are also matters of great 
importance, and every workman who 
aspires to a higher knowledge of the 
art than that necessary to brush off 
the plates of a watch, peg out the pivot 
holes or insert a new mainspring, should 
get a copy of “The Watch Adjuster’s 
Manual,” published by The Keystone. 
Personally I have read nearly everything 
in print on these subjects, and in my 
opinion this is the best book ever written 
on high-class horological craftsman¬ 
ship.— The Keystone. 

ELECTRICIAN AND MECHANIC 

Every watchmaker who takes pride 
in putting a watch in shape to keep 
anything near accurate time should 
provide himself with some convenient 
form of apparatus in which any desired 
degree of temperature could be obtained 
and maintained, for the purpose of 
giving watches that had been “knocked 
out” in this respect a test for adjust¬ 
ment to temperature. 

While this matter of adjusting watches 
to temperature is an important factor 
in the repairing of watches, there are 
adjustments to position, isochronism, 

BORING HOLES IN GLASS 

Glass is universally conceded to be 
exceedingly difficult to work when cold, 
yet its fragile nature often calls for 
means of repair. It is also desirable 
sometimes to drill large holes in glass 
plate, or through a glass column, which 
is not an easy thing to do with any 
facilities hitherto developed for such 
work. 

It is well known that turpentine 
applied to a small drill will enable one 
to drill through a piece of glass by per¬ 
sistent application and frequent grind¬ 
ings of the drill. This hole will often 
taper from a larger diameter at the top 
to a smaller one at the bottom, and 
besides it is quite impossible to drill 
two holes of the same size with the 
same drill. Instrument work of cer¬ 
tain classes would be made better also 
if it were possible to tap threads in the 
glass of which the base or other parts 
are composed. In the opinion of the 
writer the best fluid to be applied to 
the glass so that the tool will take hold 
is that of the formula given below. It 
has been developed after many experi¬ 
ments with different mixtures, and will 
be found to be superior to anything 
heretofore known. With a bastard file 
wet with it, a piece of plate glass may 
be put into a vise and filed like wood; 
any other cut of file may be used, but 
where there is much glass to remove, 
the coarser the file the better. 

For drilling small holes, a brass tube 
of the diameter of the hole wanted is 
better than a drill. The tube should 
be made smooth on the end that is to 
come in contact with the glass, and 

charged with carborundum powder, 
or what is better, diamond dust. In 
starting the hole a piece of wood having 
a hole drilled in it of the size of the 
brass tube should be cemented to the 
glass, the hole being located over the 
spot where the desired hole is to be 
made. A hole should be made in the 
side of the tube by filing into it with a 
round file, and it may be turned either 
by a drill press or by one of the small 
geared, hand-drill stocks used for small 
drills. With a small brush dipped into 
the solution as herein given wipe the 
hole so that a little of the mixture will 
run down inside the tube, and onto the 
glass where the hole is being made, and 
the tube will be found to enter the glass 
with surprising ease. 

If it is desired to have the edge of 
the hole sharp where the tube comes 
through, cement a small piece of glass 
to the under side of the plate being 
bored, and when the tube is through, 
continue the boring until it has entered 
the lower plate slightly. Glass cut 
with the diamond will often break un¬ 
evenly, and fail to fit a window sash; 
circles cut out for the dials of instru¬ 
ments of the clock class, circles for 
static electric machines, glass covers 
for galvanometers, ammeters, and many 
other instruments are often thrown 
away, when a touch with a file wet with 
this solution would save them. It is 
especially recommended to glaziers to 
remove the sharp edges of the glass 
cut with the diamond, which often cut 
the hands. For boring large holes in 
plate glass the jig shown in the sectional 
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view, Fig. 1, is very handy, in fact.almost 
essential if correct results are required. 
It can be easily modified to hold the 
cutter for boring circular work, such 
as glass columns or concave surfaces, 
where circumstances require such varia¬ 
tion. The frame is an iron casting 
having feet J, and is bored out to receive 
a steel bushing C, which may be hard¬ 
ened after a central hole is made to 
receive the shank B of the cutter bar. 
The top of the cutter bar or shaft is 
squared at A so that a bit stock may 
hold it, or it may be held by the chuck 
of a drill press. The bottom has a 
flange and a pilot L, which fits in the 
hole of a small emery wheel G of the 
kind used by toolmakers on universal 
grinding machines for lapping out small 
holes. 
The lead bushing in the wheel should 

be cut out on the side that is to do the 
boring, and the pilot L must not go 
entirely through the wheel, but be cut 
at least % in. short of the wheel thick¬ 
ness. The wheel may now be cemented 
to the cutter shaft by heating it, and 
also the wheel slightly, so as to melt some 
gum shellac which has been sprinkled on 
the top side of the wheel. After it is cold 
mix up a stiff paste of liquid glue and 
emery of about the same grade as the 
wheel, and fill the bottom of the hole P 
even with the wheel. In drying it will 
shrink slightly, and the paste may be 
applied again, and until the surface is 
flush with the side of the wheel. 
The feet J of the frame have thin 

rubber F (known in the stores as 
“rubber dam”) cemented to their under 
sides with bicycle tire cement, so that 
when placed on the glass the jig will not 
slip around, but can be easily held in 
any desired location. 
The place where the hole is to be 

made having been ascertained, a ring 
of putty D is stuck to the glass to form 
a cup; and after the wheel shaft is 
inserted in the bushing, the apparatus 
is placed with the face of the wheel 
over the spot to be bored, with the feet J 
resting on the glass. Before beginning 
operations a piece of double-thick win¬ 
dow glass H is cemented with French 
copal varnish to the under side of the 
plate to be bored. 
The formula for the fluid to be ap¬ 

plied to the tools is as follows: 

Pulverized camphor. 2 oz. 
Sulphuric ether. 6 drams. 

Enough oil turpentine to make a 6 oz. 
bottle full. 
Apply the bit stock to the shank A 

of the shaft, then pour enough of the 
fluid into the putty cup to cover the 
lower side of the wheel G. 
When the wheel is turned it will 

immediately enter the glass, boring a 
very smooth and true hole. If a drill 
press is used, the speed should be slow 
to avoid throwing the fluid out of the 
cup or heating the wheel, the last being 
especially avoided, as all of the con¬ 
stituents of the fluid are very volatile, 
and it will evaporate quickly if much 
heaf is present. 

When the hole is nearly through 
moderate the pressure, but keep on 
drilling until the wheel has entered the 
plate H slightly. A slight tap with a 
hammer will now knock the window 
glass off, and the wheel and shaft may 
be removed through the hole. Do not 
attempt to remove it through the top 
unless the hole is very clean, or you will 
pull the wheel off the arbor. 

Fig. 2 shows how a cracked plate¬ 
glass window may be repaired. At 
the ends of each crack and where they 
intersect, a hole is bored to receive a 
bolt. The nut Z of the bolt is made 
thin, and a rubber washer, made of 
engine packing, is held against the glass 
by a washer and screw. The dimen¬ 
sions given are those used some time 
ago in repairing a store window. The 
heads of the screws were located inside 
the store, so as to make it impossible 
to remove them from the outside. The 
window is still doing service.—George 
J. Murdock, in the Scientific American. 

Occasionally we meet with people 
who are like some of the modern bed¬ 
steads—all brass. 
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WIRELESS AROUND THE WORLD 

The Imperial Press Congress hel/1 in 
London passed a resolution urging Upon 
the governments of Great Britain and 
her colonies the desirability of establish¬ 
ing a chain of wireless telegraph stations 
between all British countries for the 
cheapening oí rates and the protection 
of the British mercantile marine. Mr. 
Marconi, who was called upon to speak, 
said it would be of great advantage to 
ships and shipping if routes to the East 
were provided with stations, just as 
were the western coast of Europe, Can¬ 
ada, the United States and Great 
Britain. He would be very glad to give 
any representatives of the conference or 
the committee or the government con¬ 
cerned every facility to be present at 
the stations established, so that they 
might be able to ascertain the possi¬ 
bilities of this wireless communication 
across the Atlantic. The cost of two 
stations capable of communicating over 
a distance—̂ already found to be prac¬ 
ticable—of 3,000 miles would be about 
$250,000 for each station. Of course, 
that was subject to conditions, local or 
otherwise, which might increase the 
cost. He was of opinion that it might 
be possible in the near future to com¬ 
municate over a distance of 6,000 miles 
and perhaps even more. He was pre¬ 
pared to say that he would take a 
limited amount of press work across 
the Atlantic at five cents per word, 
when the stations were completed, and 
that he hoped to take 15,000 to 20,000 
words a day. If the amount of press 
work by this system were considerable, 
his company would be prepared to 
give a service at four cents per word 
from Canada to England. The present 
speed across the Atlantic was twenty-
five words a minute. They hoped to 
introduce a duplex system, and that 
would mean fifty words a minute, and 
perhaps further improvements would 
increase that number. He was not a 
cable expert, but he thought there 
was a general belief that fifty words a 
minute would be about the limit across 
the Atlantic. Five wireless stations 
would, of course, do five times the work 
of one station, and with the latest im¬ 
provements, there should be no fear 
of interference. There was, Mr. Mar¬ 
coni added, a very interesting point 

connected with communication above 
6,000 miles. It was that when the 
equator was passed the waves might 
converge again, and it might be that 
messages would be received at the 
Antipodes much easier than if they were 
half way. 
The first wireless messages across 

the Atlantic were sent from the Cana¬ 
dian station at Table Head, in Cape 
Breton, in 1902. This station was after¬ 
wards removed to its present site, five 
miles inland, and there greatly enlarged. 
Ever since 1902, Mr. Marconi has been 
conducting experiments and making 
new discoveries and improvements until, 
at the present day, wireless telegraphy 
across the Atlantic, over a distance of 
two thousand miles, is an assured suc¬ 
cess. In the early days of the invention, 
it was considered a great feat when 
wireless telegrams were transmitted 
across the English Channel. Mr. Mar¬ 
coni made such rapid improvements 
in his system, however, that in 1900, 
he thought he had sufficient data to 
enable him to design a new station 
of sufficient power to bridge the distance 
separating the Old and New Worlds. 
The Poldhu Station was completed in 
1901, and Mr. Marconi received the 
first signals across the Atlantic from 
this station in Newfoundland, towards 
the end of that year. A station was 
therefore constructed in Canada, on 
the invitation of the Canadian Govern¬ 
ment, and by the end of 1902, it was 
found possible to transmit from this 
station and receive the messages so 
transmitted at Poldhu, in Cornwall. 
The station at Poldhu, not being so 
large as the Canadian station, was 
unable to send signals of sufficient 
strength to be read in Canada, and it 
was therefore enlarged. 
Many curious phenomena previously 

unknown, were discovered during the 
early experiments in transmission of 
signals across the Atlantic. It was 
found that messages could be read by 
night, while no signals could be read 
at the receiving station by day. It 
was found also that the strength of 
signals varied greatly from minute to 
minute, and until these difficulties had 
been overcome, it was useless to attempt 
to open the service for the transmission 
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of paid messages, although early in 
1903, a short press message was sent 
daily, to The London Times, until a 
breakdown in the plant occurred, which, 
perforce, put a stop to this also. From 
1903 to 1907, Mr. Marconi devoted 
practically his entire attention to in¬ 
vestigating the causes of the variation 
in the strength of signals and devising 
means for overcoming the trouble. 
His investigations led him to the con¬ 
clusion that the existing stations were 
not suitable for the work required of 
them, and therefore, the Canadian 
station was removed and greatly en¬ 
larged, and a new station built in Ire¬ 
land. Experiments were then con¬ 
tinued, and many subsidiary improve¬ 
ments made in the plant, whereby 
safety and trustworthiness were assured 
until, after exhaustive tests, extending 
over a long, period, it was found that 
the system was thoroughly trustworthy, 
and it was decided to open the stations 
for press traffic, which was started on 
Oct. 17, 1907. On Feb. 3, 1908, the 
service was extended to private and 
business telegrams between Montreal 
and London. The number of words 
transmitted during the past year is in 
the neighborhood of 300,000. 

Although 300,000 words have been 
transmitted by wireless, only two mis¬ 
takes have been reported, it is said, 
which can be attributed to the wire¬ 
less system; other mistakes have oc¬ 
curred, but these, in every case, except 
on these two occasions, have been 
traced to the land lines. 

Since the opening of the wireless 
service across the Atlantic, Mr. Marconi 
and those associated with him have been 
conducting experiments with a view 
to increasing the speed of transmission. 
At the present time, the average speed 
of sending is 24 words per minute. 
Theoretically, there is no limit, as there 
is in the case of cables, to the speed at 
which messages can be sent, and it is 
expected that the speed will shortly be 
increased to 60 words per minute. 
Moreover, Mr. Marconi has lately de¬ 
vised, as explained before the Press 
Congress, a method of duplex wireless 
telegraphy which, when installed on 
this service, will again nearly double 
the speed of working, and which will 
eventually mean a further reduction 
in the rates charged. The Marconi 

Company has to compete against six¬ 
teen cables across the Atlantic, whose 
service is, without a doubt, the best 
cable service in the world, and whose 
cable rates are the lowest for the length 
of cable laid. If, therefore, wireless 
telegraphy can effect a reduction in 
rates between Canada and England in 
the face of such efficient cable compe¬ 
tition, where the cable service is not 
so efficient, the value of wireless teleg¬ 
raphy will obviously be infinitely 
greater. 

As it has been shown that wireless 
telegraphy can be worked with success 
over distances up to two thousand 
miles, and although Mr. Marconi and 
those who have assisted him in his 
experimental work are of the opinion 
that with slight extra initial expense, 
considerably greater distances could 
be bridged successfully, a network of 
world-wide wireless connecting all Brit¬ 
ish possessions by means of power sta¬ 
tions is herewith described, none of 
which will be required to transmit or 
receive over as great a distance as 
separates the existing successful trans¬ 
atlantic wireless stations, and will define 
a scheme whereby all British posses¬ 
sions could intercommunicate and com¬ 
municate with the centre of the empire, 
at a cost of two cents to sixteen cents 
a word, in the case of the most distant 
British possessions, and at the same 
time show that even this extremely 
low rate could be still further reduced 
to a uniform penny a word throughout 
the empire. 
The route from England to Australia 

would be as follows: England to Malta 
(1), Malta to Cairo or Alexandria (2) 
(as far as distances are concerned, the 
Malta station çould be omitted), Cairo 
to Aden (3), Aden to Bombay (4), Bom¬ 
bay to Colombo (5), Colombo to Singa¬ 
pore (6), Singapore to Perth (7), Perth 
to Adelaide (8) , Adelaide to Sydney (9) , 
Sydney to Wellington, New Zealand 
(10). 
The route to China would be from 

Singapore to Hong-Kong (11). 
To Africa, there should be two routes, 

one on the east and an alternative route 
on the west coast. On the east coast, 
the route would be from Aden to Mom¬ 
basa (12), Mombasa to Durban (13), 
Durban to Cape Town (14). On the 
west coast, England to Bathurst (15), 



ELECTRICIAN AND MECHANIC 71 

Bathurst to Sierra Leone (16),' Sierra 
Leone to St. Helena (17), St. Helena to 
Cape Town (18). 
An alternative route to India and 

Australia connecting these two great 
countries with Africa could also be 
laid by the erection of stations at Mauri¬ 
tius (19) and Nelson Island (20). The 
connection with the western hemi¬ 
sphere has already been effected by 
means of the existing station at Glace 
Bay. Another station should be erected 
at Montreal (21) to communicate direct 
to the West Indies (22), which islands 
should all be connected together by 
means of short-distance stations of small 
power. Yet another station should be 
put up in British Guiana (23), where the 
existing cable charges are 7s per word, 
and another station in Canada at Van¬ 
couver (24). Mr. Marconi expects to be 
able to communicate direct from the 
present Glace Bay station to Vancouver, 
in which case it would be possible to have 
another link to the east by a larger power 
station at Vancouver communicating 
direct to Hong Kong. But this latter 
distance is beyond the range to which we 
are at present confining ourselves, al¬ 
though it will undoubtedly be possible to 
bridge this distance in the near future. 
Other stations of moderate power could 
be erected at places such as the Gold 
Coast, weaving the smaller portions of 
the empire into the network. 

Marconi states that a station of a 
range of two thousand miles can be 
erected and equipped for $250,000 or 
$275,000, and operated for a sum of 
$50,000 per annum, any earnings over 
which would be gross profit. If the 
British Government and the govern¬ 
ments of the great self-governing colo¬ 
nies and dominions were to convince 
themselves of the practicability of such 
cheap telegraph rates they might be 
willing to obtain the benefits that would 
accrue from a two-cents-a-word service, 
and enter into a contract for the erection 
of such stations, or agree to pay the 
actual cost of construction, plus a fair 
percentage profit to the contracting¬ 
company, and allow the company either 
$50,000 per annum per station and the 
tolls collected at two cents a word, or, 
say, $100,000 per annum, the Govern¬ 
ment retaining the tolls. To equip and 
erect all the stations described, twenty-

four in number, would entail an outlay 
of $6,600,000, a small sum to provide an 
imperial two-cents-a-word telegraph rate ; 
the annual outlay would cost the British 
and Colonial governments collectively 
$1,250,000 a year if the contracting com¬ 
pany were to receive the tolls as their 
profits, or, say, $2,500,000 per annum if 
the Government retained the tolls, or 
$1.250,000 per annum if the Government 
worked and operated the stations them¬ 
selves. To equip the most important 
stations, fifteen in number, neglecting 
small dependencies and alternative 
routes, would entail an initial outlay of 
$4, 12.>, 000 and an annual outlay of $750,-
000.—Boston Transcript. 

Simple Phoneidoscopî 
An extremely simple form of pho-

neidoscope can be made by bending 
, the forefinger and thumb so as to form 
a circle, and then drawing a soap film 
across them. By turning the wrist the 
angle made with the direction of 
the light can be varied; a motion of the 
elbow alters the distance from the 
mouth, and the tension of the film can 
be varied by moving the thumb and 
forefinger. 
On singing or talking close to this 

film, when adjusted to the proper ten¬ 
sion and position, the most varied and 
beautiful rainbow-colored figures ap¬ 
pear, which may be reflected from the 
film directly on a screen. 
The cause of these colors lies in the 

phenomena connected with the inter¬ 
ference of light waves striking the screen. 
By the air vibrations induced by the 
voice the film is set into undulations 
which vary its thicknesses. In trans¬ 
parent films as thin as these, the part 
of the ray that is reflected from the 
first surface it strikes interferes with 
that part of the ray that is reflected 
from the further surface of the film, 
after passing completely through it. 
This interference neutralizes a part of 
the color of the composite white light, 
leaving the remaining light colored 
when reflected. Since the different 
portions of the film are of different thick¬ 
nesses the color of the ray that each 
part will remove in this manner is differ¬ 
ent, and hence the remaining light will 
be varied over different parts of the film. 

Robt. E. Bradley. 
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THE OPPORTUNITIES OF THE APPRENTICE 

In the previous issue the effort was 
made to classify the young men who 
have composed the machine shop ap¬ 
prentices in former years, and up to 
the present time; to show the various 
motives which actuated them in de¬ 
ciding to become apprentices ; and their 
education or previous experience as 
tending to fit them for their future work. 
This presented in more or less detail 
the apprentice’s .side of the question. 

This educational question was also 
treated from the school point of view, 
showing, to some extent at least, the 
relation of the schools to the apprentice, 
and his educational preparation for 
practical shop work. In this connec¬ 
tion the curriculum of the Manual 
Training School and Mechanic Arts 
High School was considered as to its 
arrangement, operation and results in 
preparing the apprentice for a chosen 
trade. 
The third and more practically im¬ 

portant portion of the subject was that 
which considered the question from 
the standpoint of the manufacturer. 
To him the subject of an ample supply 
of properly skilled labor is a vital one 
and his interest in the kind and quality 
of the apprentices in his shops, and the 
quality of their previous education, is 
a matter of much importance. 
These questions have always been 

subjects of a great degree of interest 
and under the present conditions of 
manufacturing, with the interchange¬ 
able system so universally in use, and 
the “all ’round” machinist of former 
years such a rare man and in such great 
demand, the question of how this great 
needds to be supplied in the future is a 
very serious matter. 

It is the purpose of the present article 
to consider these questions and the re¬ 

lations existing between the apprentice 
and the shop; between the apprentice 
and the manufacturer, or employer, 
and the regular routine of shop work, 
with special reference to the oppor¬ 
tunities of the apprentice for advance¬ 
ment along regular and special lines, 
since both of these must be considered, 
although the modern idea of specializa¬ 
tion finds far the most favor with a 
majority of well-informed men. 

In this age of specialization the aim of 
many intelligent apprentices is to have 
their course of instruction in practical 
work in the shop so shaped or directed 
as to accomplish two objects, namely: 

First: To learn so much of the use 
of hand tools and the operation of gen¬ 
eral “machine tools” (regular machine 
shop equipment, as lathes, planers, 
shapers, milling machines, etc.), as may 
be necessary for a general knowledge 
of machine shop work. 

Second: To obtain in much detail 
the instruction necessary, and the prac¬ 
tical use of tools, machines, operations 
and processes constituting some quite 
well-defined specialty of manufacturing 
work. 

These various specialities in the usual 
work of the ' manufacturing machine 
shop may be classified as follows, viz.: 

First.' Tool Making. This is easily 
classed first, and is generally aspired to 
by the more ambitious apprentices. 

Second. Automatic Screw Machine 
Work and Turret Lathe Work. This 
class of work is almost as distinct a 

' specialty as that of tool making. 
Third. Milling Machine Work and 

Gear Cutting. This has become a very, 
important branch of machine work since 
the scope of milling machine work has 
been so greatly widened, and since spiral 
gears have been so universally used. 
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Fourth. Lathe and Planer Work; 
Shaper and Slotter Work; Boring Mill 
and Drill Work. While every machinist 
is supposed to know the principal points 
in relation to this class of work it be¬ 
comes one or more specialties with fore¬ 
men when in charge of these different 
departments. 

Another class might be added to the 
above including those who intend to 
qualify themselves as mechanical drafts¬ 
men and plan to obtain a practical 
knowledge of shop work as a prerequi¬ 
site. 

Let us consider for a few moments 
what this classification means to the 
young men just starting out in a me¬ 
chanical life with the desire and ambi¬ 
tion to achieve success. In former 
years he was simply to become a ma¬ 
chinist, and was rated according to his 
general ability to handle whatever kind 
of work came his way. To be sure he 
was a much better workman on some 
classes of work than on others. Some¬ 
times this fact led to his advancement, 
and with the opportunities for better 
work he secured a broader and more 
varied experience and became a more 
useful man and a better mechanic. 
Again, the change to a different class 
of work led to his success in some special 
direction. This last condition was the 
germ which in due time produced the 
special classes referred to above, and 
many others of more or less sharply 
defined development. 

But in a general way he was what we 
usually refer to as an “all ’round ma¬ 
chinist,” that is, one capable of doing 
any sort of machine shop work that 
was given him, and in many instances 
making his own tools with which to do 
the work. His real usefulness was in¬ 
differently appreciated until, with the 
advent of the era of specialization, the 
number of these men grew less and less, 
until at the present time there are but 
few of them to be found and their 
broad range of abilities are highly ap¬ 
preciated and much sought after. 
The interchangeable system of manu¬ 

facturing having been largely instru¬ 
mental in producing the classification 
of specialties described above, it will 
be of interest to the young apprentice 
to get a practical idea of the require¬ 
ments, the duties and limitations to 

which these several classes are subject, 
in order to enable him to form some 
definite conclusion as to what class 
he is best fitted to strive for, or to which 
his education, experience and inclina¬ 
tion render him the best adapted. 

It will, therefore, be profitable to 
enter more particularly into the require¬ 
ments, the work and the routine of each 
of these classes, so as to give the appren¬ 
tice a correct conception of the matter 
from the viewpoint of the employer 
and manager of men and their work in 
manufacturing operations. 
To be a good tool maker has been a 

popular wish of the ambitious machinist, 
and few have allowed to pass the 
opportunity to work up to this lucrative 
and much esteemed position, in what¬ 
ever class of manufacturing work the 
shop might be engaged in. However, 
the requirements of such work are many 
and important. The man must be 
bright, intelligent, ingenious and accu¬ 
rate. He must have a fair knowledge 
of mathematics; be able to reason cor¬ 
rectly from cause to effect; to know 
most thoroughly the theory and prac¬ 
tice of handling all hand tools ; to know 
the use, the capacity and the limita¬ 
tions of all machine tools; and to be 
able to make readily and accurately 
the finest measurements; to read draw¬ 
ings quickly and correctly. He should 
be able to make good and accurate 
detail drawings of all work upon which 
he is engaged; he should know the 
component parts and their percentages 
of the different metals he handles, par¬ 
ticularly steel; he must be well versed 
on the heat treatment of the different 
classes of steel; so as to be able to 
properly “temper” all the tools and 
the various parts of dies, jigs, fixtures, 
etc., that it is necessary to be of hard¬ 
ened steel. 
To do these various classes of work 

successfully, requires not only unusual 
intelligence, but the ability to apply 
that knowledge in a practical manner 
to a great many very necessary branches 
of the mechanical work which the tool 
maker is sure to encounter in his regular 
routine work. At the same time that 
the requirements are many and the 
responsibilities great the work is of a 
high class and the salaries quite attrac¬ 
tive; but to reach such positions will 
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usually require years of continuous, 
patient application and hard work. 

Automatic Screw Machine Work 
covers the making of a great many 
different pieces beside screws, although 
this particular class includes a great 
variety of forms. 
The automatic screw machine is a 

limited and limiting title for a machine 
whose ancestor was designed for the 
special purpose of automatically making 
screws, which were produced with a 
degree of accuracy not previously at¬ 
tained, and with an efficiency and econ¬ 
omy unheard of at the time. 
With the capacity to make all sizes 

and varieties of screws it was but a step 
in the process of development to so 
arrange the machine and its tools that 
it would produce a great variety of 
small cylindrical parts, such as studs, 
shafts, collars, ornamental parts, and 
so on, that could be made from a bar 
fed into the machine, automatically 
formed and the completed piece cut off. 
To successfully operate these ma¬ 

chines requires a good mechanic who 
knows thoroughly the construction, 
operation and requirements, the capacity 
of the machine as well as its limitations.' 

These requirements naturally ap¬ 
pealed to and attracted a class of good 
and ingenious as well as ambitious 
machinists who saw in this line of work 
excellent opportunities for the exercise 
of their ingenuity and ability to plan 
new lines of automatic machine work, 
and the reward of a good salary for its 
successful accomplishment. It offers 
the same inducements at the present 
time, although special adaptability and 
good training are prime requisites to 
success. 
The Turret Lathe is in the line of 

development of the automatic screw 
machine with the important difference 
that while the latter forms the required 
piece from the end of a bar of iron, steel 
or other metal fed in through the main 
spindle, the turret lathe is designed to. 
handle separate pieces, such as cast, 
forged or punched pieces, usually, but 
not necessarily, of circular form. 

In both these machines a series of 
special tools are made, one or more for 
each of a series of from two to six opera¬ 
tions, and sometimes several tools to 
complete the required number of cuts 

forming a single operation; the tools 
being mounted both in a revolving 
turret and in “cross slides” analogous 
to the slide rest of an ordinary lathe. 
From the nature of the work required 

to plan operations, make tools, “ set 
up the machine,” and look after its 
operation successfully, it will be seen 
that a good mechanic with original 
ideas and ingenuity is a requisite for 
the care of the automatic screw machine, 
and therefore furnishes a considerable 
field for the apprentice who aspires to 
so understand his trade and its special¬ 
ties as to command a good salary. 

The work of the Milling Machine has 
greatly increased and its scope broad¬ 
ened during the past few years, until a 
considerable portion of the work for¬ 
merly done on the planer and the shaper 
is now more accurately, efficiently and 
economically handled on the milling 
machine. This is particularly the case 
with many long cuts formerly made on 
the planer, requiring a number of differ¬ 
ent settings of the tools, even on double 
or quadruple head planers, which is 
now done on a long milling machine 
provided with a gang of mills, making 
a roughing and a finishing cut. 

For instance, by the use of this ma¬ 
chine the entire top surface of a lathe 
bed having four Vs is formed by a 
single cut, a second cut finishing the 
work ready for scraping. This work 
upon a planer would require no less 
than twenty-two cuts, and at least 
half that number of changes of tools. 
The milling machine has a very large 

range of different operations, many of 
which cannot be done as well or as 
economically upon any other machine 
in the shop. With the advent of the 
modern universal headstock, with which 
nearly all the first class or universal 
milling machines of the present day are 
fitted, all classes of gear cutting can be 
done, while the popular spiral gears 
cannot be cut on any other machine 
unless it is one designed for this special 
work. 

Hence, it is that the expert milling 
machine man who understands thor¬ 
oughly the capabilities and adapta¬ 
bility of the machine through all its 
broad range of work, and the making 
and using of the large variety of cutters 
required, as well as the design and con-
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struction of this most useful and efficient 
machine, is considered as one of the 
first-class machinists, and as such is 
entitled to first-class pay. 

While Gear Cutting is usually a 
milling job, it is not always so, since 
the gear planer works on quite a different 
principle; while the gear shaper oper¬ 
ates on still another method, and re¬ 
quires not only very different tools 
but quite a different experience on the 
part of the operator from that with the 
revolving toothed cutter. 
Thus there are in reality three quite 

distinct classes of gear-cutting machines, 
neither of which are adapted to cutting 
spiral gears, namely: the gear cutting¬ 
machine carrying a revolving cutter, 
the gear planer and the gear shaper. 
The first class is practically a milling 

machine provided with either a very 
large indexing plate, or a geared in¬ 
dexing device. The second and third 
classes are usually considered as gear¬ 
generating machines, since they are 
so designed as to automatically generate 
a proper gear tooth curve upon each 
gear cut. The second class performs 
this by a single pointed tool and the 
third class by a circular toothed tool 
used as a planing tool, in the operation 
of which both the tool and the gear 
blank very slowly revolve during the 
process of cutting. 
To become an acknowledged expert 

on these classes of work is a matter of 
much credit to a young man and in¬ 
sures him lucrative employment in the 
regular gear manufacturing or cutting 
shop, as well as in many of the general 
machine manufacturing plants. 
The general machine shop work upon 

the Lathe and Planer, the Shaper and 
Slotter, the Boring Mill and Drilling 
Machines are well known and need not 
be particularly described. Attention 
should be called to the fact that they 
are essentially necessary departments 
in all machine shop plants and that 
therefore there is a widespread and 
general demand for expert men along 
these lines who are well informed on 
general machine shop work and have 
the ability to handle men as foremen or 
assistant foremen. 

While there is nothing especially 
brilliant in the career of such a man, he 
is exceedingly useful and valuable to 
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the manufacturing organization, whose 
successful operation would scarcely be 

. possible without him. Therefore this 
class of work offers good opportunities 
for the ambitious apprentice who de¬ 
sires to confine himself strictly to the 
routine work of the ordinary machine 
shop. 
Hand work, such as filing and fitting, 

is at the present time more in line with 
the work of the assembling and erecting 
departments and in the usual work of 
the manufacturing plant, and while 
the work cannot be very clearly defined 
or classified, it frequently develops 
specialties requiring a considerable de¬ 
gree of mechanical skill and good judg¬ 
ment. Men in charge of this class of 
mechanical work frequently receive 
quite liberal salaries. 

There is another and very important 
series of specialties which are assuming 
additional prominence each year, and 
which are the natural outcome of the 
refinements of manufacturing details 
and the strife for accuracy, efficiency 
and economy, not only in the manu¬ 
facturing operations themselves but 
in all subsidiary operations, such as 
handling and transporting materials, 
accounting for the cost of material and 
labor, the general expenses incident to 
manufacturing operations and all simi¬ 
lar matters necessary for successful 
work. 

These specialties include the super¬ 
intendent’s assistant who makes out 
shop orders and starts them on their 
way through the shop; the store-keeper, 
who has charge of all material and 
issues it to the manufacturing depart¬ 
ments; the production engineer’s assis¬ 
tant, who traces the orders through 
the works; the transfer clerk, who 
controls and records all transfers of 
work in progress from one department 
to another; the time-keeper, who has 
charge of the keeping and the distribu¬ 
tion of all labor upon both productive 
and non-productive work; the time¬ 
study man, who makes an exact and 
analytical study of the time of every 
machine or hand operation, and sug¬ 
gests changes and improvements for 
the increase of machine and man effi¬ 
ciency; the draftsman, who designs 
and develops the shop operation sheets 
for the sequence and direction of shop 
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operations; and inspectors, who in¬ 
spect the work after each operation, 
or series of operations, before it is al¬ 
lowed to be transferred to the next 
department; then the production engi¬ 
neer, who has charge and direction of 
all these various classes of manufacturing 
operations. 

In addition to this the cost system 
men follow up all these operations in 
very minute detail, recording all matters 
of material and labor, shop expenses 
and every item of overhead expense 
incident to the running of the shop. 

In former years work of this kind 
did not receive the strict attention that 
it does at the present time and such 
records as were . kept were made by 
clerks who usually knew little or nothing 
of mechanical matters. Under the pres¬ 
ent conditions of strong and active com¬ 
petition in manufacturing operations, 
when the workmen’s time is calculated 
on machine operations to fractions of 
a minute and costs to hundredths of a 
cent,- and every effort made to eliminate 
every useless mechanical detail, the 
men engaged in the work as above de¬ 
scribed must be, first of all. men of 
mechanical ideas, methods and ability. 

Hence, the introduction of modern 
systems and their refinement to such 
minute conditions has opened vast 
fields of effort and usefulness to am¬ 
bitious young men, in which the re¬ 
wards in the holding of an interesting 
and responsible position, at a good 
salary, are much better than the usually 
slower process of becoming an expert 
in some of the classes of strictly machine 
work as above described. 

Again, the prospect for advancement 
along these lines is much better, owing 
to the facts that: first, the field has 
not yet been so thoroughly covered; 
hence, there is much less competition. 
Second, there is much greater need for 
this class of service than ever before. 
Third, there are comparatively few 
young men who are fully aware of the 
present conditions and opportunities 
within their reach. Fourth, young men 
are liable to find it easier to “get into 
ruts,” to proceed along the lines of 
least resistance, rather than to go to 
work energetically with a well-defined 
purpose and ambition to make the most 
of the opportunities presented. 

Thus we find easily contented young 
men quite satisfied to plod along month 
after month and year after year, de¬ 
veloping at best but mediocre ability, 
and receiving a salary in keeping with 
it, who might with more ambition and 
a desire to get ahead in the world, make 
for themselves good, responsible and 
well-paid positions. This is a great 
mistake and one that every man should 
avoid. It is his duty to himself to 
make the most of his opportunities, to 
take up some line of work where energy 
and ability is needed, and then, regard¬ 
less of obstacles, push on to ultimate 
success. 

A Joke on the Cigarette Smoker. 
If your friend smokes cigarettes and 

rolls them himself, you may have some 
fun at his expense by procuring some 
of the paper he uses and passing it 
slowly through a thin, blue spark from 
an induction coil that is operating with¬ 
out a condenser on the secondary cir¬ 
cuit. 
A short, hot spark would ignite the 

paper, but a long, thin one will merely 
puncture very small holes through it. 
When your " friend makes cigarettes 
from this paper he will find that no 
matter how many times he lights them 
they will invariably go out, the air 
coming in at the sides rather than at 
the end. 

Robt. E. Bradley. 
I _ s 

To Prevent the Steaming of Envelopes. 
Steaming of envelopes can be effect¬ 

ively prevented 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. 

Robt. E. Bradley. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

THE INTERFERENCE EFFECT IN WIRELESS TELEGRAPHY 
JAMES M. MURDOCK 

In the extended discussion of the 
interference problem in radio-telegraphic 
working, which has found popular ex¬ 
position in the daily press because of 
the proposed restrictive legislation rela¬ 
tive to the future control and operation 
of wireless stations in the United States, 
two points have been especially promi¬ 
nent: First, the emphasis which has 
been placed almost universally upon the 
idea that regulation of emitted wave 
lengths would render the effect negli¬ 
gible; and second, the misapprehension 
arising from the prevailing impression 
that “close tuning” of receptive cir¬ 
cuits is an absolute interference pre¬ 
venter. How far these conceptions 
are in error may be seen from a considera¬ 
tion of some generally overlooked aspects 
of the problem. 

Interference consists of the inter¬ 
ruption of the reception of telegraphic 
messages. In wire line working, the 
effect would be noted upon the intro¬ 
duction of a private current and is had 
on occasions of so-called “magnetic 
storms.” In wireless working, it is 
had when the receptive circuit is sensibly 
influenced by the incidence of actuating 
electro-magnetic waves other than those 
which it is desired to convert into an 
intelligible message. It may be had 
when vagrant wave trains, originating 
from physical phenomena, such as light¬ 
ning or solar radiation, impinge upon 
the receiving circuit; or, when wave 
forms emitted from the energized an-
tennæ of other wireless stations are 
incident during the reception of a mes¬ 
sage. For present consideration, the 
atmospheric interference may be neg¬ 
lected, since the production of such 

waves is beyond the control of man. 
In the second instance, an examination 
of the problem is possible, since the 
propagation of the waves is due to de¬ 
vices operating in accordance with 
known principles. 

In the production of wave forms in 
any medium, certain characteristics are 
developed. Thus, when a stone is 
dropped into a body of water, observa¬ 
tion shows that the wave form ensuing 
is concentric; that the wave progresses 
at a regular speed; that it has a certain 
elevation and depression with relation 
to the normal plane of the water; that 
such elevation and depression decreases 
as the distance from the point of dis¬ 
turbance increases. If a second stone 
of larger volume be introduced with 
greater force, the same main character¬ 
istics will be observed, with certain 
enlargements due to the differentiating 
properties of the initial cause of the 
disturbance. In general, then, it may 
be stated that wave forms produced in 
any medium possess the characteristics 
of amplitude, frequency and continuity 
or diminution. 

Considering the action of a single 
string in ¿7 piano, we are aware that it 
produces a sound wave in the air when 
a force capable of initiating vibrations 
of the string itself is applied. Experi¬ 
ment will show that the volume of 
sound produced depends upon the 
latitude through which the string vi¬ 
brates; that the pitch of the musical 
tone depends upon the frequency ■with 
which the string vibrates in a given 
time; that the sound dies away with 
greater or less speed, depending upon 
the varied conditions inimical to con-
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tinued vibration; that the string vi¬ 
brates either as a unit, or in parts; and 
finally, that the string may be set in 
vibration by the production, in its 
vicinity, of a musical note, complying 
in frequency of sound waves, with that 
frequency with which the string itself 
naturally vibrates. 
Now, in the production of electro¬ 

magnetic waves, it will be found, that 
the oscillatory circuit will emit most 
efficiently a -wave which is natural to 
that circuit; that the wave form has 
an amplitude dependent upon the im¬ 
pressed force and the physical make-up 
of the circuit; that the wave will suffer 
diminution in amplitude under certain 
conditions; that the circuit may os¬ 
cillate as a unit or in integral ratio of 
the fundamental period; and finally, 
that the interposition of a like circuit 
in the vicinity of the emitted waves 
will produce therein oscillations similar 
to those produced by the original circuit. 
The latter effect, called resonance, from 
the similar acoustic effect, is the basis 
of all “tuning” of receptive circuits 
in radio-telegraphic working. 

If a pure, sustained musical note be 
sung into a piano with undamped 
strings, that string whose natural fre¬ 
quency period coincides with the fre¬ 
quency of the note sung will be set into 
vibration and will produce an audible 
tone.; but, if a violent shout is uttered 
in the vicinity of the piano, presuming 
that the predominant tone of the shout 
is that of the note previously sung, 
vibrations will be initiated, not only in 
the string which most closely agrees 
with the -wave frequency, but also in 
other strings. In some, because of minor 
agreement in frequency with some of 
the waves composing the shout; in 
others, because the air agitation was 
of sufficient intensity during its brief 
duration, to set up forced but unsym¬ 
pathetic vibrations in the strings, with 
periods differing slightly from the funda¬ 
mental periods of the original sound. 

Correspondingly, a circuit in wireless 
telegraphic working, which is ‘ ‘ tpned 
to respond to electro-magnetic waves 
of a certain length and its dependent 
characteristic, frequency, must neces¬ 
sarily record, by sympathetic oscilla¬ 
tions, the passage of a particular wave. 
At the same time, it should be, and is, 

susceptible to those impulses, which, 
by reason of intensity or accord in 
some dominant element of their com¬ 
position, are liable to initiate “forced” 
oscillations. 
The precise syntonisation of a wireless 

transmitting circuit, with due reference 
to the period which is fundamental for 
that circuit, would naturally predicate 
the construction of a receptive circuit, 
sensible only to the impulses of the par¬ 
ticular transmitting instruments, which 
operate in syntony. Consequently, 
from this principle have been evolved 
those efficient combinations which do 
actually negate the effects of interference 
arising from the operation of other 
transmitting apparatus with a wave 
length different from that to which 
the receptive circuit is normally re¬ 
sponsive; but, by the very same prin¬ 
ciples, it is seen that beyond the respon¬ 
siveness of the “tuned” receptor to a 
particular wave, there still is the pos¬ 
sibility of producing, through varied 
elements of other incident waves, forced 
vibrations which are recognizable with 
the natural period. 

In 1741, a watchmaker named Ellicot 
placed two clocks on a rail. One was 
going; the other was not. Returning 
in a short time, he was surprised to find 
the second clock ticking away. It 
appears that the pendulums of both 
clocks were of the same length, and that 
the quiet, regular shocks of the first 
clock were imparted to the second 
through the rail and the period agreeing 
with that natural to the pendulum, it 
was set in vibration. Now, if Ellicot 
had given the rail a single violent blow 
with a hammer, it is entirely possible 
that he would have set the clock going. 

Still further, it is commonly known 
that a swing may be set moving with 
very little effort if the force applied is 
exactly timed to the . natural period 
of the swing. Yet a single violent 
impulse will produce a similar result. 
And again, if a string at rest is brought 

into the vicinity of a vibrating string, 
the second will produce no effect in 
the first if they are of different lengths 
and the vibrations of the moving string 
be sustained and of small amplitude. 
But if the impulse is sudden, of great 
intensity and quickly decadent, a tremor 
will be felt in the first string, though 
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its period is totally dissimilar to that 
of the moving string. It may be noted 
in the latter case that at a distance the 
effect would be negligible. 

Suppose the existence in close prox¬ 
imity of two wireless stations, operating 
with dissimilar wave lengths. Suppose 
that the receptive circuit of the first 
is adjusted in capacity and inductance 
for a wave which is 10 per cent, longer 
than that which the second station is 
transmitting. On the theory of lack 
of resonance, there is reason to believe 
that the receptor could not be influenced 
by the production, even in the immediate 
vicinity, of waves which are unlike 
those to which it is suited to respond 
sympathetically. But, as suggested in 
the analogous cases of the pendulums 
and the strings, the absolute freedom 
of the receptive circuit from any oscilla¬ 
tion would depend, not only on the fact 
that it was tuned to respond to a cer¬ 
tain wave, but, incidentally, on the 
nature of the impulse which impinges. 
If the sending station were emitting a 
series of waves, none of which singly 
possessed sufficient intensity to per¬ 
ceptibly affect the receptor, there would 
be no interference; but, if the sending 
station projected a train of impulses 
of great and sudden intensity and of 
quick decay, the receptor, under the 
preceding conditions unaffected, would 
record the passage of the impulse by 
“forced” but unsympathetic oscillations. 
The elements which must be taken 

into consideration are, therefore, dis¬ 
tance, intensity and decay or damp¬ 
ing. The value of “tuning” as an 
interference preventer must necessarily 
depend as much upon what may be 
accomplished with transmitting circuits, 
as with receptive apparatus. Any ad¬ 
vance towards the syntonisation of 
transmitting circuits to produce long 
continued wave trains of small intensity, 
is an advance towards more freedom 
from interference. Any continuation 
of strongly damped, high intensity 
radiation means the continuation of 
interference, even though the receiving 
circuits be the best possible. 

Legislation, to be effective, must 
prescribe regulation for all elements 
of the transmission of ether waves, 
and very little or none for the reception. 
It does not seem a matter of strict 

necessity that there should be any 
limitation of the number of wireless 
equipments in a given area. That 
would be a remedy, if the facts were 
otherwise, but when, by means of finely 
syntonised circuits in both transmitting 
and receiving apparatus it has been 
experimentally proved that messages 
may be sent and received on the same 
aerial, it would seem possible that an 
indefinite number of stations might 
operate in a given area without inter¬ 
ference if certain prescriptions relative 
to transmission were followed. 

In conclusion, let me append the fol¬ 
lowing excerpt from an article by Pro¬ 
fessor J. A. Fleming, entitled “The 
Scientific History and the Future Uses 
of Wireless Telegraphy.” It is taken 
from the North American Review of 
May, 1899, and is interesting not only 
because of the suggestion with regard 
to interference in wire communication, 
but also for the remedy proposed for 
the wireless effect: a somewhat aged 
hint of the remedy which is now (1910) 
proposed for the interference problem 
in the United States. 

“ It has been contended that this 
method of telegraphy has no utility, 
because each receiver can be disturbed 
by vagrant ether waves made in the 
neighborhood. This objection, how¬ 
ever, has little force. Ordinary tele¬ 
graphic communication with wires could 
also be upset if mischievous persons 
cut wires, or sent private electric cur¬ 
rents into them. Public opinion and 
a few legislative enactments will, how¬ 
ever, be sufficient to meet this supposed 
difficulty.” 
The “supposed difficulty” is said by 

some to be a very real and vexatious 
one here in the United States at least. 
The business-like way out of it seems 
to be legislation; but it should be 
remedial, not restrictive legislation, 
based on the scientific facts of the prob¬ 
lem, not on the necessity of finding an 
easy way to stop interference. Legis¬ 
lation presenting a monopoly in wireless 
communication, either to the govern¬ 
ment or to commercial companies, is 
not a solution; but the solution will 
lie in such regulation as will permit, with 
due regard to the legal rights of all, the 
establishment of wireless stations by all 
who care to observe the prescriptions. 
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ELECTRICAL MEASUREMENTS FOR AMATEURS 
ROBERT E. BRADLEY 

Making measurements of electricity 
does not consist entirely of measure¬ 
ments of the amount of pressure or 
current in a circuit. The process is 
much more extensive than this, and 
embraces the measurement of resist¬ 
ance, power, induction, magnetic flux, 
etc. In other words, under the title 
of electrical measurements may be 
included a great variety of tests in 
electricity and magnetism, many of 
which are of such great importance 
that it may be said that the very science 
itself depends upon them for its exist¬ 
ence. 

Ohm’s Law.—The corner-stone of 
the science of electrical measurements 
rests upon a true knowledge of Ohm’s 
Law. As far as this is concerned, 
Ohm’s Law presents itself first in the 
familiar form so well expressed by the 
statement that “the current is propor¬ 
tional to the electromotive force and 
universely proportional to the resist¬ 
ance.” Compactly expressed, it is as 
follows : 
To get volts multiply amperes by 

ohms. 
To get amperes divide volts by ohms. 
To get ohms divide volts by amperes. 
Illustrative Problems.—To illustrate 

these applications the following cases 
are given: to find out how many volts 
are required to send 10 amperes through 
a resistance of 100 ohms. In this case 
the volts are to be found; and the two 
values given must be multiplied to¬ 
gether. 
Volts = amperes X ohms = 10 X 100 = 1,000 

Next, to find out how many amperes 
will pass through a lamp taking 110 
volts, whose resistance is 220 ohms: 
Amperes = volts 4- ohms = 110 4- 220 =X 
A physical fact to be kept in mind here 

is that an incandescent lamp has a 
high resistance when cold and a much 
lower resistance when hot. A resistance 
test would show that the lamp when 
cold equals 450 ohms, while at incan¬ 
descence it falls to 220 ohms. > 

Next, to find the resistance of a coil 
of wire which takes a current of 2 am¬ 
peres at a pressure of 110 volts: 
Ohms = volts 4- amperes = 110 4- 2 = 55 

These are the simplest illustrations 
of Ohm’s Law as employed by electrical 
■workers all over the world. It under¬ 
goes other changes in alternating current 
theory, because of the fact that addi¬ 
tional influences are operating besides 
those ordinarily appreciated. The above 
forms, while true, would therefore be 
inapplicable to circuits carrying variable 
currents. 

Ohm’s Law for an Instantaneous 
Current.—When a current is turned 
into a circuit for an instant and turned 
off, or when a current is first sent through 
a circuit, the current for a short period 
of time is not exactly equal to the volts 
divided by the ohms. There seem to 
be other influences at work which par¬ 
tially arrest the free flow of current. 
It cannot be said that this influence is 
due to the resistance of the wire, be¬ 
cause if this only were the case, Ohm’s 
Law would hold true in every sense of 
the word. The difficulty, however, is 
not so much inside the wire as outside 
of it. The extent of the influence 
playing upon the outside of the wire 
causes the trouble. This, it seems, 
acts in such a manner that a current 
cannot be instantaneously sent into a 
wire at its full strength; neither can it 
be instantaneously cut short. The wire 
possesses the power of developing, 
through this external influence surround¬ 
ing it, an electromotive force of its own. 
When the blacksmith strikes the anvil, 

the hammer flies back. In a sense, 
when a current strikes a circuit, the 
circuit strikes back. The sound may 
be absent, and there may be no visible 
signs of this reaction, but it is always 
there. From a scientific standpoint, it 
is stated that the magnetism around the 
wire, which surrounds it when a current 
flows, momentarily develops this coun¬ 
ter acting influence. It acts against 
the incoming current, checking it, and 
naturally only permitting it to rise to 
its full value in a certain period of time ; 
or it acts with retreating current when 
the circuit is opened, augmenting its 
pressure at the last moment. It- had 
been noted for some time, before an 
examination of the conditions had been 



ELECTRICIAN AND MECHANIC 81 

made by eminent physicists and mathe¬ 
maticians, that rapidly changing cur¬ 
rents did not seem to flow in obedience 
to Ohm’s Law. Neither did Ohm’s 
Law, as then understood, coincide in 
its results when applied to those ob¬ 
tained with a current turned on and off 
rapidly. The fact that the current took 
an appreciable time to rise to its full value 
and did not immediately cease in a 
circuit opened and closed, gave room 
for thought. It soon became evident 
that the simple form of Ohm’s Law 
would not apply to instantaneous or 
alternating currents. Helmholtz inter¬ 
preted Ohm’s Law in a new form, in 
which time is considered, and the in¬ 
fluence external to the wire called self¬ 
induction. He states that the current 
is equal to the electromotive force 
divided by the resistance, as given by 
Ohm himself, but what he adds is true 
for the value of the current at any in¬ 
stant, or 

Rt 

C-

where C= current in amperes 
E = pressure in volts 
R= resistance in ohms 
t= times in seconds 
L— inductance in henries 

and where e, the base of the system of 
natural logarithms- 2.7183. 
To illustrate, let E=100 volts, R-

20 ohms, L=2 henries, i=5 seconds. 
Then e with its negative exponent be¬ 
comes e with the exponent minus 
one-fiftieth, which is practically equal 

g 
to zero. This would leave C=-^, or 

nothing to subtract. When the time 
during which the circuit is closed is 
prolonged, as in this case, to 5 seconds, 
the simple form of Ohm’s Law is left 
to apply. 
Form of Ohm’s Law for Alternating 

Currents.—From the above form of the 
law another interpretation has been 
obtained, which is in a more practical 
form than the last. In this formula, 
the effects of self-induction and the fre¬ 
quent changes of the current are con¬ 
sidered, so that simple calculations can 
be made. When a current is started 
in a circuit, at that instant all of the 
disturbing effects transpire whether the 

current is continuous or alternating. 
If the current is alternating, the more 
rapidly it changes its direction in a 
second, the more of this reaction takes 
place in the circuit; in fact, the extent 
of this impeding influence is given as 
follows: 

Impedance = -y; R2 + (2tm Lf 
i.e., Impedance— 

y(ohms) 2 + (2X3. 1416 X frequency XL)2

To illustrate: what is the impedance 
of a circuit whose resistance=5 ohms, 
inductance- 2 henries, and the fre¬ 
quency of 100 cycles (or alternations) 
per second? 

Imp. = ̂ 5’ + (2 X 3.1416 X 100 X 2)’ 

— 1,577,561 = 1,256 

The comparison of the effect of the 
resistance of 5 ohms and the effect of 
the impedance in total shows that the 
resistance may be completely disre¬ 
garded when the frequency of an alter¬ 
nating current is high or when the self-
induction of the circuit is high, i.e., 

C=f- A-Impedance 
If there is no frequency, the second 

term under the square root sign dis¬ 
appears (because it is multiplied by 0) 

and only yR2 is left, which equals R. 
The three forms of Ohm’s Law as given 
by Ohm, by Helmholtz, and with re¬ 
spect to the false resistance or impe¬ 
dance, all become transformed into Ohm’s 
original form when the time is prolonged 
in one case, and the frequency or in¬ 
ductance is removed in the other. 

A machine belting of paper is manu¬ 
factured in England, which is said to 
be very strong and durable. The paper 
is specially prepared and compressed 
and cut into links, which are punctured 
at the ends and fastened together by a 
wire rod and protected on the margin 
by single heavy leather links. The 
belting will not stretch and where tried 
is reported to give perfect satisfaction. 
It is said not to be affected by clima¬ 
tic changes and conditions.—Scientific 
American Supplement. 
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WIRELESS RECEIVER DIAPHRAGM A HOME-MADE GALVANOMETER 

A telephone receiver with a bad diaphragm 
is much less sensitive than one with a good 
diaphragm. 

For wireless a very thin diaphragm is the 
best. If the diaphragm can be adjusted, 
that is, the distance between the poles of 
the magnet and it can be changed, it is much 
better than when only possible to place it 
at one distance. 
To make the diaphragm of an ordinary 

receiver adjustable unsolder the small wires 
of the coils from the leading in wires and then 
remove the peg A. Now unscrew the coils 
and magnet till the ends of the poles are just 
flush with the edge of the hard rubber case. 
A pole will now have to be drilled into the 
case so that the pin A may be driven back 
in as it was before. Resolder the wires and 
that part of the job is done. 

A galvanometer such as the one described 
below will prove useful to the experimenter 
in many ways, and is simple enough to be 
constructed by any amateur. 
The materials required are a small compass, 

a cylindrical block of wood of the same diame¬ 
ter, a piece of brass tubing which will slip 

Take a very thin diaphragm and attach 
a ring of soft rubber to each side of it. These 
rings should be X in. wide and about 1-32 in. 
thick. Fasten the rings on by means of 
rubber cement or tire cement. 
Another way to do this is to take an old 

inner tube of an old bicycle tire and cut a ring 
from this. In the latter case the rings should 
be % in. high and in the shape of a cylinder. 
This is slipped over the edge of the diaphragm, 
which should be a trifle smaller than regular, 
after which glue as before. 
To keep the magnet from holding the dia¬ 

phragm, if they should come in contact with 
each other, give the magnet ends a few coats 
of good shellac. 

After the glue or cement has dried the 
receiver is ready to assemble. It may be 
found necessary to let the diaphragm dry 
while clamped between two boards. 

It will be impossible to raise the coils of 
some head band receivers on account of the 
way they are built, so that in such cases it 
is doubtful whether it would be advantageous 
to make the adjustment in any other way, 
such as turning off a small amount of the 
end of the screw. 

WINSLOW A. KINGMAN. 

rather closely over the wood cylinder, some 
No. 24 magnet wire, two binding posts and 
a suitable block of wood or hard rubber for 
the base. 
The Compass should be procured first, as 

upon it will depend the dimensions of the 
other parts. The magnet wire may be ob¬ 
tained from an old electric bell, if desired. 
The No. 24 wire is named as being a con¬ 
venient size for ordinary use, but the block 
may of course be wound with wire of almost 
any size. 
Taking the cylindrical piece of wood,— 

which may be a curtain rod if the compass 
is small enough,—saw off a piece of about 
the same length as the diameter of the rod. 
Into this cut a slot from % to X >n. wide, 
depending upon the size of the block, and 
the same depth, across the top and bottom 
and down the sides. Into this slot wind as 
much of the wire as can be gotten on, leaving 
the two ends of the wire long enough for con¬ 
necting to the binding posts. Now mount 
the block on the base, upon which the two 
binding posts have been fastened, and connect 
the wires to them. 
Next set the compass on top of the block 

and cut a piece of the brass tubing long 
enough to reach from the base to the top of 
the compass. Drill a hole in the tubing and 
fasten it with a screw into the wood block. 
Now turn the compass until the north and 
south line on the scale is parallel with the 
slot in the top of the block. Wedge or other¬ 
wise fasten the compass in this position and 
the galvanometer is complete. 

This type of instrument is of course not 
so sensitive as though the compass was in 
the centre of the coil instead of above it, 
but is more convenient to use, and will stand 
rough handling. 

J. CARLTON PAU LM I ER. 
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EDITORIAL 

We are now settled in our new offices 
at 221 Columbus Ave., where we shall, 
as usual, be glad to welcome all those 
interested in our magazine, whether 
subscribers or not. 

Our readers have, we trust, detected 
an improvement from month to month 
in the quality of the articles published 
in Electrician and Mechanic. We shall 
continue to improve the magazine, 
and in order to do so, we solicit helpful 
and practical manuscripts, from which 
we may make selections for publica¬ 
tion. We invite you to submit such 
articles for our consideration. By 
studying recent issues of Electrician 
and Mechanic it is easy to see the kind 
of articles which we use. All manu¬ 
scripts should be written on one side 
of the paper only, and all drawings must 
be neatly done in india ink. The gen¬ 
eral tendency in making drawings is to 
make them too large, and lines are made 
too fine. Drawings should seldom be 
made more than twice the size at which 
they are to be reproduced, and must be 
made with thick, black lines. Manu¬ 
scripts should in all cases be accom¬ 
panied by return postage. 

The subject of aeronautics is n^en-
tioned on all sides, and we shall therefore 
publish from time to time articles on this 
interesting subject. As usual these ar¬ 
ticles will be practical, and intended for 
the use of amateur aeronauts who in¬ 
tend to build or already have built 
their, own machines. We might add 
that we have on hand a list of excellent 
books on the subject of flying, which 
we will be pleased to mail to those of 
our readers who desire it. These books 
describe the construction of gliders, bi¬ 
planes and monoplanes, and contain all 
the necessary theory of flying. 

Mr. James M. Murdock writes this 
month on a timely subject, and brings 
out a point which is overlooked by 
99 per cent, of the experimenters in 
wireless telegraphy. In all this dis¬ 
cussion over the “Amateur” question, 

with the possibility of restricting “ama¬ 
teurs” to certain wave lengths, the 
fact that interference depends to a great 
extent upon the degree to which a wave 
is damped has not been taken into ac¬ 
count. The production of undamped 
waves would, in most cases, entirely 
eliminate interference and we suggest 
that those of our readers who are inter¬ 
ested bend their efforts in this direction. 

Owing to illness, Mr. P. LeRoy Flans-
burg was unable to continue his series 
of articles on “Machine Shop Practice,” 
in this issue. It will be resumed in 
the September issue. 

We can promise our readers some 
excellent articles in the next number 
of the Electrician and Mechanic. A 
few of the titles are as follows: “The 
Manufacture of the Incandescent Lamp,” 
by W. E. Albertson; “Machine Shop 
Practice—Part III—The Shaper,” by 
P. LeRoy Flansburg; “Electrical Shop 
Notes,” by H. Winfield Secor and 
“Electromagnetic Wave Phenomena.” 
by Samuel F. Kerr. Mr. Perrigo will 
continue his department, “Machine 
Shop. ” 

Mr. Ed'Ward H. Guilford has joined 
our editorial staff and will work on the 
electrical side of the magazine, as well 
as the Wireless Department. Mr. Guil¬ 
ford has been responsible for the Wire¬ 
less Department since the first of the 
year, and no doubt will be as successful 
in his enlarged field as in his previous 
work. 

With our present much more spacious 
offices we will be able to give lectures 
on Wireless Telegraphy, demonstrations 
of instruments, etc., during the coming 
winter. Our completed plans in this 
direction will be announced in a later 
issue. 

Have any of our readers about Boston 
noticed that the signals from the New 
York wireless stations have a tendency 
to die away every few minutes? Who 
can explain this peculiar phenomenon ? 



84 ELECTRICIAN AND MECHANIC 

QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in 

th>s detP— fr®® 0* charge. The writer must give his name and address, and the answer will be published 
under his irutials 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. 

1412. Wiring Diagram. C. F. V., Brook¬ 
lyn, N.Y., asks: (1) How to connect up the 
following receiving instrument? (2) What 
is the receiving distance of my instrument ? 
Aerial 65 ft. high, 40 ft. long, wires 18 in. 
apart composed of No. 18 bare copper wire; 
double slide ball-bearing tuning coil; fixed 
condenser, mineral detector, two 75 ohm 
watch case receivers. Ans.—(1) See Mr. 
Guilford’s wiring diagrams in May issue. 
(2) See answer to question No. 1311. 

1413. Station Improved. K. L., Kansas 
City, Mo., asks: (1) About what would my 
receiving range be? Have read Mr. Getz’s 
article, but do not quite understand it. (2) 
What instruments would improve this outfit ? 
(3) Please explain how to make a simple 
variable condenser to use with above outfit. 
Ans.—(1) Your aerial is entirely too short, 
make it 100 ft. long. (2) Your instruments 
are all right as they are. Try a perikon 
detector. (3) Use two sheets of tinfoil 
12 in. X 15 in. pasted upon cardboard with 
paper dielectric and vary capacity by sliding 
one sheet of tinfoil over the other. 

1414. Helix. Ten Mile Coil. Sending Con¬ 
denser. W. P. T., Springfield, Mo., asks: 
(1) In constructing a sending helix for a 6 in. 
spark coil, which is the best to use: brass 
ribbon y2 in. wide, or brass or aluminum 
wire, size No. 8 ? Please give height, diameter 
distance between turns, and number of feet 
of wire or ribbon, for the above helix. (2) 
What size coil and what height and length 
aerial would be required for intercommuni¬ 
cation between two places ten miles apart, 
using suitable receiving instruments and suita¬ 
ble sending inductance. One of the above places 
is situated in the city, and the other is a farm 
with lots of timber on it. (3) Which is the 
best for a sending condenser, a glass plate 
variable condenser or Leyden jars? What 
capacity should a condenser for the above 
coil have ? Ans. —- (1) Use 60 ft. brass 
ribbon wound on form 2 ft. in diameter, space 
edges of each turn, X in. apart. (2) A coil 
with a 15 in. core and 6 to 7 lbs. of No. 30 
wire on secondary would serve your purpose 
and would maintain communication under 
all conditions. Use an antenna at least 
70 ft. high. (3) Either would do, and the 
capacity can be determined only by trial. 

1415. Sending Distance. H. A.' B., Water¬ 
town, Mass., asks: How far could I receive 
with an aerial 95 ft. high of 6 wires 2 ft. apart 
and 150 ft. long. A doughnut transformer 

of 1,500 meters, a.variable condenser, a fixed 
condenser, and a perikon detector, and two 
1,000 ohm receivers? (2) Will you also tell 
me how many meters will 10 turns of No. 28 
enamel wire give wound on cardboard 5 in. 
in diameter and how many meters will 10 
turns on No. 24 enamel wire give wound on 
cardboard 4 in. in diameter? Ans.—(1) 
See answer to question No. 1311. (2) We 
do not understand your question. Write 
again more explièitly. 

1416. Condensen F. S. W., Hyannis, 
Mass., asks: (1) What size wire are the po¬ 
tentiometers wound with and how long are 
they and how big round and how long is the 
tuning coil to be and how big round and what 
size wire are they to be wound with? (2) 
What kind of a condenser is used and how 
do you make one? Do you connect all the 
paper together and all the tinfoil together 
and how much paper and tinfoil do you 
use or how do you make it ? (3) 
What distance can vou receive with this 
detector ? I am enclosing you a piece of 
wire. What size is it and can it be used 
for wireless work? Ans.—(1) See February 
issue of this magazine, which describes a 
complete receiving station. (2) A condenser 
is described in the March issue. Build your 
receiving condenser after this pattern, but 
use paper dielectric instead of glass. 5 or 6 
sheets of tinfoil 5x8 will be sufficient. (3) 
A peroxide of lead detector’ is about as sensi¬ 
tive as carborundum. The enclosed wire is 
No. 22 iron wire. 

1417. Telephone Receiver. C. T. R., Santa 
Cruz, Cal., asks: (1) Have you published or 
would you publish an article giving drawings 
and" description of a good telephone receiver 
for wireless ? (2) Other conditions remaining 
the same, how does the receiving distance 
increase with increase of receiver resistance 
above 1,000 ohms? (3) Is the winding of 
coils with enameled wire for the above receiver 
beyond the reasonable hope of a careful ama¬ 
teur with a good screw cutting lathe ? Ans.— 
(1) An article on that subject will be pub¬ 
lished shortly. (2) The increasing in receiv¬ 
ing distance increases very little with an 
increase of resistance above 1,000 ohms. (3) 
No ; receivers may be very easily rewound, 
ordinary patience and care is all that is 
needed. 

1418. Loud Speaking Telephone used for 
Wireless Telegraphy. H. L., Dorchester, 
Mass., asks: Is the loud-speaking telephone 
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described in the May issue of Electrician and 
Mechanic suitable for wireless telegraphy if 
wound for 1,000 ohms resistance in circuit 
with potentiometer and batteries? Ans. 
Yes, the telephone can be used satisfactorily 
on a wireless telegraph receiving outfit. 

1419. Spark Coil. E. L. ’ S., Lexington, 
Mass., asks: How much wire would I have 
to put on a secondary of a spark coil if the 
tubing is 7X in- long and in - in diameter? 
How large a diameter would it have when 
wound or finished? Ans.—Your data is in¬ 
sufficient. Write more fully. 

1420. Spark Coil. H. ' N., Worcester, 
Mass., asks: I have an induction coil 10 in. 
long with two layers of No. 16 double cotton 
covered, copper wire on the primary and five 
lbs. of No. 36 single cotton covered wire on 
the secondary. The best spark that I can 
get using six dry cells is only from % in. to 
K in. long. How large a spark should it 
give and how much current should be used 
on the primary. Ans.—You should get a 
spark about 4% to 5 in. long by using a larger 
primary current at "a voltage of about 15. 
Do not use dry cells if you wish to obtain 
maximum length of spark. 

1421. Telephone Receivers. J. D. D., 
Liberty, N.Y., asks: (1) How can I get the 
poles out of the case and what size wire shall 
I use? (2) Can I make a toy motor from a 
telephone generator and how? Ans.—(1) 
Two screws will be found at the back of the 
case which hold the poles in place. Unscrew 
them and the poles and magnets will come 
out easily. (2). No. 

1422. Loose Coupler. E. D., Franklin, 
N.H., asks: (1) Will it impair the efficiency 
of a loose coupler to wind the outside wire 
primary on a tin cylinder if it is covered with 
paper? (2) Can an induction coil be made 
to work on 110 volts a.c. as a transformer 
open core, by connecting suitable resistance 
in the primary. (3) Is the doughnut trans¬ 
former as efficient as the loose coupler ? 
Ans.—(1) Not if the secondary wire is thor¬ 
oughly insulated from the tin. (2) Yes, a 
large condenser should be bridged across the 
secondary. (3) Yes, when used in connec¬ 
tion with suitable condensers. 

1423. Hydrogen Gas. P. S., New Haven, 
Conn., asks: (1) How to produce hydrogen 
gas, and the best way to force it into Geissler 
tubes. (2) Is there any book which gives 
rules for producing different gases such as 
hydrogen, nitrogen, oxygen and carbonic 
acid gas. (3) Is there any gas needed in 
Crooke’s tubes. Ans.—(1) Hydrogen gas is 
produced by the action of dilute acids on 
many metals. The easiest way to produce 
it'in small quantities for laboratory use is by 
dissolving metallic zinc in dilute sulphuric 
oruhydrochloric acid. On a large scale it is 
usually produced by treating iron filings with 
sulphuric acid. The only way to force it 
into Geissler tubes is to exhaust the air with 
a pump, and then allow the hydrogen gas to 
fill the vacuum produced. By pumping out 
two or three times and refilling, the last traces 
of air disappear. (2) Any elementary chem¬ 
istry would tell you how to produce various 
gases. Hydrogen we have given the method 

for. Nitrogen is produced by burning phos¬ 
phorus in a closed vessel of air, and washing 
out the phosphoric anhydride smoke by allow¬ 
ing it to stand over water. This gives at¬ 
mospheric nitrogen, which, of course, contains 
small quantities of argon. Oxygen is usually 
produced on a commercial scale of heating in 
a copper or iron retort a mixture of potas¬ 
sium chlorate and black oxide of manganese. 
It may also be produced by the action of 
water on sodium peroxide, which is now ob¬ 
tainable at not very high price. Carbonic 
acid gas is produced by the action of hydro¬ 
chloric acid on marble dust or chips. (3) 
Crooke’s tubes are as free from gas as is possible 
to make them, being exhausted with an air 
pump of the highest possible efficiency. 

1424. Storage Battery. F. P. T., Tyler, 
Texas, has a large number of 6 x 8 in. glass 
jars, such as are used for gravity batteries. 
He asks for directions for making storage 
cells suitable for being contained in these 
vessels. Ans.—Round jars can be used, but 
of course they require more solution than 
would be needed did the plates fifi the space 
more economically. Several appropriate ar¬ 
ticles have appeared in the columns of this 
magazin«, at various times, and you will find 
their reading to be profitable. These are: 
“How to Make a Storage Battery,” in the 
May and June, 1907, numbers, and the two 
articles in the “Engineering Series,” in the 
April and May, 1908, numbers. Also, there 
is the complete book on the subject by A. E. 
Watson, advertised in this magazine. 

1425. Magneto Generator. F. L. G., 
Howell, Mich., asks: (1) What is likely to 
be the fault with the direct current generator 
he has made from a telephone magneto, as 
described in the Electrician and Mechanic, in 
the March, 1907, issue ? He has tried several 
sizes of wire for winding the armature, be¬ 
tween Nos. 23 and 28, and while with alter¬ 
nating current connections the output is 
vigorous, the direct connections give only 
about 3 to 4 volts. (2) What are the sizes 
of certain samples of wire sent? Ans.—(1) 
It is rather indeterminate how many volts 
you obtained when using alternating current 
connections; you can feel the alternating 
effect with about half the voltage that you 
can with direct. Possibly you do not have 
the brushes set in just thé right line for best 
commutation. When the armature core 
rests in the position to which it is pulled by 
the permanent magnets, the contact points 
of the brushes should rest on about the centre 
of the semicircular commutator segments. 
(2) Nos. 22, 26, 33, and 36. 

1426. Alternator. J. M. P., Valley Falls, 
Kan., writes regarding an old-style Thomson-
Houston 10-pole, smooth armature-coré alter¬ 
nating current dynamo which he sometimes 
runs in connection with a “Royal” induction 
dynamo. The latter readily gives 1, 100 volts, 
but the former only 110. He describes the 
winding, it being of rectangular wire, and 
asks for directions for rewinding for the full 
voltage. Ans.—We are very familiar with 
this machine, having had a hand in its original 
design. It is the one of which a cut was 
given on page 35, in the August, 1907, maga-
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zine. We are at loss, however, to understand 
some of the statements you make regarding 
the winding, for we are not aware that one 
was ever wound at the Lynn factory for less 
than 1,100 volts. The ten “pan-cake” coils 
were connected in series. It is possible that 
some one, at a more recent date, changed 
the connections so that the coils are now in 
parallel, therefore reducing the voltage to 
the figure you mention. A few machines 
of earlier design were actually wound for 
300 volts, to operate Prof. Thomson’s “com¬ 
pensator” system. Round wire was used for 
such armatures by the Westinghouse Co. ; 
but in the case of this machine, you will not 
get in the required number of turns, unless 
you employ the rectangular shape. The 
coils should be wound on a central form be¬ 
tween two concentric side pieces. Metal 
clips can be used to hold the coils while they 
are being taken from the form and transferred 
to the armature core. Thin taping can be 
used, in addition, if desired. Wind all ten 
coils just alike, and place them in exactly 
similar order on the core. Use insulation 
that is reinforced by thin mica. Lead the 
ends of the coils down through the flanges 
that encircle the armature head, in the wooden 
bushings provided for the purpose, and then 
in the grooves in the wooden ring embed the 
joints as fast as they are made. Start with 
any two coils and connect their inner ends 
together. Then at the adjacent position 
join two outer ends, then two inner ones, 
and so on, until finally two outer ends are 
left. Lead one of these, insulated with best 
rubber, out through the hole in the shaft, to 
one of the commutator segments, the other 
to a collector ring. A similarly insulated 
wire will lead from other segment of commu¬ 
tator to the other collector ring. Thin strips 
of best mica must be placed over the armature 
core, practically covering it, and binding 
bands wound in a sufficient number of places 
to cover about one half the coils. Let each 
band be not over X >n wide, else too much 
heating from eddy currents will result. We 
would be glad to receive additional informa¬ 
tion regarding this machine, for it is not clear 
how you run a 110-volt machine in connection 
with one for 1,100 volts, and you make no 
reference to use of transformers. It would 
appear, however, that you run the machine 
electrically connected to the secondary mains, 
while the other is feeding into the primary. 
You are therefore operating the machines 
in parallel,—a very ticklish operation with 
those old high frequency generators. Of 
course you must have the frequencies exactly 
the same and the critical instant for connect¬ 
ing the two determined by means of a “syn¬ 
chronizer.” If you have no such device, 
it is not strange that one machine gets hot,— 
the wonder is that you did not burn it out 
in the first half hour’s run. 

1427. Transformer. H. L., Buffalo, N.Y., 
has a transformer core, of which he sends a 
sketch, and asks what the winding should be 
to allow use on a 110-volt, 25-cycle circuit and 
give a secondary output of 39Ó volts and 3X 
amperes? Ans.—Your sketch is not clear, 
but we imagine the dimensions to be that a 

sheet is 4X in. x 7 in. outside, 1 in. wide, and 
the stack of them is 2 in. high. Since you 
desire about 3% times as many volts from 
the secondary as you put into the primary, 
you will need, in addition to the magnetizing 
current, 3 X times as many amperes, or about 
15 amperes input for 3X amperes output. 
Primary should then have about 220 turns 
of No. 10 wire, and secondary about 780 turns 
of No. 15 wire. You will be unable to find 
space for so much. The reason is, that you 
would be trying to get over a kilowatt of 
energy transformed in a device conveniently 
capable for only about half as much. You 
may, perhaps find recourse in making what 
is known as an “auto-transformer.” In 
this, primary and secondary are connected, 
one being merely a continuation of the other, 
though with a change in the size of the wire. 
Wind 110 turns of No. 10 wire on each leg of 
the core, these two being properly in series. 
Try it on the 110-volt circuit; only a small 
current should flow. If you get the two con¬ 
nected in the wrong way, you will instantly 
blow the fuse. Now, if you can get on 560 
turns more, of No. 15 wire, as a continuation 
of the coarser, you will get the desired results ; 
for the ends of the coarse wire are to be con¬ 
nected to the 110-volt supply, while one of 
these terminals and the extreme end of the 
finer wire will be led to the 390-volt apparatus, 
having in its circuit a total of 780 turns. 

1428. Electromagnetic Induction. P. H., 
Bentonville, Ark., (1) states that he has been 
taught that an electromotive force was in¬ 
duced whenever conductors cut through a 
field of magnetic force, but some encyclo-
pædias state that the phenomenon occurs 
only when the number of lines of force that 
embrace a coil is changing. Which is right? 
(2) An Emerson 50-watt, 60-cycle induction 
fan motor was used without its fan for driving 
a small generator, but the motor burned out. 
What was the reason ? Ans.— (1) Discussion 
over this difference of definition was rampant 
30 years ago, and was supposed to have been 
pretty well argued out. However, only a 
little over a year ago, the discussion broke 
out afresh. When we consider that the whole 
conception of lines of force is merely an in¬ 
vention, that they really have no existence, 
it is not strange that difficulties are experi¬ 
enced in explaining all phenomena by their 
aid. The most accepted evasion of the diffi¬ 
culty is in admitting that really the state¬ 
ments are really two different ways of saying 
the same thing. Let the actual “cutting” 
be adhered to for sake of a premise. Then, 
as in case of a transformer, where apparently 
there is no cutting, but merely a change in 
the number of lines of force, let the invention 
be carried still further. If by an increase 
of the primary current, an increase in the 
number of lines took place, where did they 
come from, and when the number reduced, 
where did they go? The answer is that the 
lines of force,—acting in a complete circuit, 
and floating around in space like smoke rings, 
—are called in by action of the current, and 
link themselves with the coil. Now to get 
into that position, every line or ring of force 
had to cut across every turn of the coil, and 
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therefore induced in it an electromotive force. 
Likewise, when the current lessened or stopped, 
the lines of force were released and sailed off 
again into space, again cutting across the con¬ 
ductors. (2) A fan motor is really a hot-
box. Instead of cooling a room, it may 
actually heat it. The current of air or cir¬ 
culation is supposed to keep not only the 
person cool, but to cool the motor too. If 
now, you remove the fan, the circulation is 
stopped, and the heat remains in the motor, 
and soon the temperature of the coils is dan¬ 
gerously high. You should have a small 
‘ power” motor, which look like those for 
driving fans, but are wound with more turns 
pf wire. 

1429. Cast Iron. I. H. S., Siegfried, Pa., 
asks: (1) Is cast iron suitable for the field 
magnet of a small dynamo, and will it answer 
as “gray” iron for the rotary converter re¬ 
cently described ? (2) Where can sheet brass 
be obtained? Ans.—(1) Cast iron is in two 
quite different grades; one that is very liquid 
when melted, and appears whitish when cold: 
it is used for making thin casings, as for stoves. 
The other grade will not run into the small 
portions of the molds so well; appears gray 
when cold. This is a much softer grade and 
is much more easily machined than the other, 
and besides it has" a higher magnetic perme¬ 
ability. The summation of the directions is 
that when getting castings for a dynamo, do 
not go to a stove foundry with your patterns, 
but take them to one that makes a specialty 
of machine castings. For a retail dealer 
that makes a specialty of small trade, address 
Wightman & Co., 130 State St., Boston. We 
could give various addresses of manufacturers 
or wholesale dealers. 

1430. Converter Castings. W. H. C., 
Round Lake, N.Y., asks: where he can get 
castings of the rotary converter recently 
described? Ans.—We do not know; but if 
any one of our friends makes the patterns, 
and has castings for sale, we should be glad 
if he will so inform us. 

1431. Engine Trouble. L. C. C., New 
Orleans, La., has a Pope Tribune, 1904 model 
automobile, but dislikes the vibration the 
single-cylinder 4-cycle engine produces. He 
has also a 2 h.p. 2-cycle engine, and asks if 
it can be added to the turnout with any ad¬ 
vantage? Ans.— We have a suspicion that 
the scheme is impracticable. The frame¬ 
work may not be adapted for carrying the 
additional weight, and difficulties of control 
may present themselves. We advise you 
to correspond with some specific automobile 
publication. 

1432 Choke Coil. E F. Z., Buffalo, N.Y., 
asks for directions for making a coil, giving 
size of wire, number of turns, form of core, 
etc., suitable for operation on a 110- volt 
circuit, and give, without resistances, from 
10 to 30 amperes. Ans.—Your data is in¬ 
sufficient, for you do not state the frequency, 
and we know that both 25 and 60 cycle cir¬ 
cuits are standard in your city, and you do 
not give any idea as to the variation of e.m.f. 
desired. You probably do not mean to be 
able to operate the coil on a short circuit, 
and that then the 30 amperes will flow. We 

can design a coil that will comply with such 
specifications; but we presume that you in¬ 
tend to have some appreciable resistance in 
circuit, say an arc lamp. If you will state 
what voltage you desire and the frequency 
of the circuit, we will be able to advise you 
fully as to the design. 

1433. Inductance of Tuning Coil Induct¬ 
ance of Helix. S. B B., New London, Conn., 
asks: (1) What would be the wave length 
of a tuning coil single slide with 295 turns of 
No. 18 d.c.c. wire on a core 2J4 in. in diameter? 
(2) How can you tell what the different wave 
lengths of your helix are ? (3) How would 
it be to my advantage to make the above 
tuning coil double slide? Ans.— (1) It has 
enough inductance when used with aerial 
and condensers of ordinary type to receive 
waves up to 1,600 meters in length. (2) 
See Mr. Getz’s article on the calculation of 
wave lengths in the Dec., 1908, issue of this 
magazine. (3) A longer receiving range is 
made possible by using a double slide tuning 
coil. 

1434. Aerials. G. C. R., Middletown, 
Md., asks: (1) How far can I receive with 
the following instruments? My aerial is 
made of 4 strands of No. 26 B. A- S. gauge, 
bare copper wire elevated at the highest end 
to 30 ft., and having a length of 50 ft. I have 
a single slide tuning coil, which is about 6 in. 
in diameter, and which is about 15 in. long, 
containing about 175 ft. of wire. My de¬ 
tector is like the one described in the June, 
1909, issue of the Electrician and Mechanic. 
I have a pair of 1,000 ohm receivers. (2) 
How can I increase my receiving radius? 
(3) Is it dangerous to have an aerial near a 
building on account of lightning ? (4) Is a 
horizontal aerial better or not as good as a 
vertical aerial? Ans.— (1) See answer to 
question No. 1311, May, 1910. (2) Use a 
perikon detector double slide tuning coil po¬ 
tentiometer. Your aerial is too small. See 
May, 1910, issue for aerials. Yes, Mr. Guil¬ 
ford’s articles explain the proper protection 
of aerials from lightning. See the May, 1910, 
issue. 

1435. Receiving Distance. W. F. H., 
Boston, Mass., asks: Will you please estimate 
my receiving distance with the following 
equipment? Doughnut transformer, perikon 
detector, fixed condenser, variable condenser, 
and pair Murdock Pro. 2,000 ohm phones. 
Aerial as per sketch enclosed and 80 ohm 
potentiometer, 4 wires connected together at 
the bottom and ending dead at the top. In¬ 
struments located 15 ft. above ground or 
about 40 ft. below the aerial. Ans.— See 
answer to question No. 1311, May, 1910, 
issue. 

1436. Umbrella Aerial. S. H., Dorchester 
Centre, Mass., asks: (1) What would be the best 
way to construct an aerial on my roof, which 
is 80 ft. high? (2) Would my method be 
practicable as per my sketch ? All wires on 
T’s are ft. distant. Ans.— (1) Connect 
all aerials at the top and also at the bottom, 
making an umbrella type aerial. Run leading 
in wire from bottom of aerial to instruments. 
(2) This method is practicable. 
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1437. Brant Rock System. C. M. K., 
Ipswich, Mass., asks: (1) Where may I pur¬ 
chase iron .015 in. in thickness as used in Mr. 
Getz’s transformer in the June, 1909, issue ? 
(2) Can you explain the system Brant Rock 
uses in transmitting? Please give diagram. 
(3) Please give diagram of the best aerial in 
your opinion. Ans.— (1) Wilkinson’s Hard¬ 
ware Store, Washington St., Boston, Mass., 
can supply you with sheet iron. (2) The 
Fessenden system employed at the Brant 
Rock Station is a secretive system. A con¬ 
tinuous spark is used, and ordinarily a train 
of waves, about 1,500 meters in length, is sent 
out. When a signal is to be made, a telegraph 
key is pressed, short circuiting a few turns of 
thé helix or oscillation transformer. This 
makes the dot or dash sent out of a shorter 
wave length than the rest of the waves. To 
receive this message a complicated set of 
receiving instruments is used, which are 
capable of turning out waves longer than 
Já of 1% of the wave wanted. For diagrams 
see Fleming’s handbook of Wireless Teleg¬ 
raphy, 1908, edition. (3) The “best” aerial 
is determined solely by local conditions. See 
the May, 1910, issue of this magazine. 

1438. Improvement of Set. J. F. A. D., 
Marblehead, Mass., asks: (1) In what way 
could I improve following set? One double 
slide tuner, 7 in. long, 2 in. diameter, fixed 
condenser, silicon detector and one 80 ohm 
receiver. (2) Give diagram of same. Ans.— 
(1) Add a variable condenser and a perikon 
detector, with potentiometer. (2) See May, 
1910, issue for diagrams. 

1439. Function of Condenser. F. C. N., 
Windsor, Conn., asks: (1) Could a condenser 
be employed to strengthen the current of an 
ordinary medical machine? That is to in¬ 
crease the e.m.f. of the secondary. (2) If 
so, about what size would be practical ? 
Ans.— (1) No.; the electromotive force would 
be decreased with its use. 

1440. 1,000 Mile Wireless Stations. 
H. W. S., Amityville, L.I., asks: I would 
like to know the complete construction of a 
tuning coil, double slide, that when in con¬ 
nection with a silicon and electrolytic detector 
and 1,000 ohms resistance receivers will re¬ 
ceive from 500 to 1,000 miles. The antennæ 
is 60 ft. high at one end and 38 ft. at the other, 
being made of 4 strands of No. 12 cu. wire. 
Would a potentiometer be necessary in the 
circuit; if so, how is it best made? Please 
give diagrams of complete circuit. An 
answer will be greatly appreciated. Ans.— 
Your questions are all answered in the series 
of four articles, by E. H. Guilford, “A 1,000 
Mile Wireless Station,” which began in the 
February, 1910, issue. 

1441. Anchor Gap—Iron Tower for Aerial. 
C. E. W., Buffalo, N.Y., asks: (1) Explain 
the use of anchor gap and where is it attached ? 
(2) Will an iron pipe tower 100 ft. high and 
wooden pole on tower 50 ft. high cause loss 
of energy? Ans.— (1) An anchor gap is used 
on a looped aerial so that in transmitting 
the antenna may be used as a plain, straight 
aerial. (2) Yes, a small amount of energy 
would be lost, but not enough to cause any 
great trouble. 

1442. Specific Inductive Capacity. R. B. T., 
Jamestown, N.Y., asks: (1) What is the 
specific inductive capacity of plate glass ? 
(2) How many sheets of tin foil each 2 Ji in. 
by 3% in. are necessary for a condenser that 
is shunted across the contact points of a key, 
when 110 volts are used ? (3) I do not under¬ 
stand the term kilowatt when applied to 
transformers. Does it mean that in a 1 k.w. 
transformer, each volt used in the primary is 
raised to 1,000 volts in the secondary? Ans. 
— (1) The specific inductive capacity of glass 
varies from 5 to 8 as compared with air. 
Seven would probably be a fair number to 
take for plate glass. (2) It would depend 
upon whether the current was alternating or 
direct. If it were alternating a very small 
capacity shunted across the key would suffice 
to wipe the spark away. For alternating 
current try 10 or 12 sheets. If less than 
Ji k.w. is being used, no condenser is neces¬ 
sary. If the current is direct, a condenser 
made of 15 sheets of tinfoil 4x6 with para¬ 
ffined paper as a dielectric will suffice. (2) 
The term “kilowatt” is used to state the mag¬ 
nitude of electrical work. It is equal to a 
1,000 watts, the watt being the product of 
.1 volt X 1 ampere. If a transformer is rated 
as Ji k.w. it means that the number of am¬ 
peres flowing through the transformer mul¬ 
tiplied by the voltage at which the current 
is applied is equal to Ji k.w. or 500 watts. 

1443. Potentiometer. E. S., Providence, 
R.I., asks: (1) How to make such a piece of 
apparatus? (2) Is there a government di¬ 
rectory of wireless telegraph stations? (3) 
Where can enameled wire, or wire covered 
with cellulose acetate be obtained. Ans.— 
(1) See “Construction of a 1,000 Mile Wireless 
Station,” in the February issue. (2) Yes, 
such a book is periodically issued, but the 
last one is already out of print. (3) Address 
D. & W. Fuse Co., in your city. 

1444. Machine Shops for Apprentices. 
G. L. A., North Wilkesboro, N.C., asks for 
the address of machine shops who take boys 
and train them, as referred to in Mr. Perrigo’s 
article on “The Modern Apprentice,” in the 
June, 1910, issue. Ans.—All the shops of 
the Sante Fe Railroad system, from Chicago 
west to San Francisco, and from Deven in the 
north to Clebourne, Texas, in the south. 
Address: Superintendent of Apprentices, 
Topeka, Kan. The shops of the New York 
Cental Lines. Address: Superintendent of 
Apprentices, Grand Central Station, New 
York City. The shops of the General Electric 
Company. Address: Superintendent of Ap¬ 
prentices, Lynn, Mass. There are also a 
number of smaller concerns which take ap¬ 
prentices on similar terms. 

1445. 100 Mile Station. T. E. M., Madi¬ 
son, Me., asks: (1) What instruments are 
needed for a 100 mile receiving set, with the 
aerial I have given ? (2) What size wire and 
how much should the instruments be wound 
with? (3) How much do you think the set 
should cost me, if I build it myself and have 
success? Ans.— (1) and (2) See articles by, 
E. H. Guilford on “1,000 Mile Wireless Sta¬ 
tion,” which began in February issue. The 
same instruments would be used for youi 
receiving station. (3) From $5 to $10. 
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TRADE NOTES 

Henry Disston & Sons are making improve¬ 
ments to their great establishment, the Kev-
stone Saw, Tool, Steel and File Works, in 
Philadelphia, which will represent an addi¬ 
tional investment of about $500,000. 

This includes the building operations com¬ 
pleted in the last fourteen months, which 
takes in the erection of a storage warehouse, 
a pattern storage building, a blacksmith shop 
and a new machine shop with up-to-date 
equipment. 

Foundations are now being laid for a two-
story structure, 180 x 43 ft., which will be 
another addition to the extensive file-making 
department. The building will be equipped, 
of course, with all modern operating machin¬ 
ery, all of which has been designed and built 
by the Disston organization. 
Ina few days work will be started on a two-

story building, 290 x 63X ft., with an L, 
181 x69% ft., to accommodate the machine 
knife and jobbing departments, wherein are 
made the various kinds of machine knives, 
such as woodworking knives; chipper, bed 
and hog knives; paper trimming, leather¬ 
splitting knives; shear blades, etc., while in 
the jobbing department are turned out steel 
plates for cutting and creasing machines; 
cylinder presses; pattern plates ; lawnmower, 
circular cloth, candy, paper knives, etc.; 
multiple clutch discs and flat steel springs of 
all descriptions. 

Incidentally, a large amount of new ma¬ 
chinery, perfected by Disston experts, is 
being installed in all departments of the es¬ 
tablishment. 
At an early date work will be started on a 

new and enlarged two-story fireproof building 
for the cold rolling department. 
The Disston management reports that 

business has never been as heavy in the his¬ 
tory of the organization as it is at present. 
The volume of repeat orders is very large. 

“It is a business axiom,” said an official 
of the company, “that repeat orders are the 
Strongest evidence of solid, substantial merit. 
We are receiving them in constantly increasing 
volume, thus necessitating these further ex¬ 
tensions of the plant in general. 
“The new buildings have been specially 

designed with a view to obtaining the maxi¬ 
mum amount of light and the best possible 
ventilation. No expense or pains are spared 
to provide every convenience for the workmen, 
and such a policy has done much toward 
producing the high quality that characterizes 
the Disston products.” 

It is a notable fact that all buildings in 
the big plant recently erected by Henry 
Disston & Sons, in Toronto, Canada, are 
model structures in respect to light and ven¬ 
tilation. The old works there having been 
outgrown in the three years of its existence 
the new buildings, in a' more desirable loca¬ 
tion with better transportation service, were 
planned looking to increased and better 
facilities for the manufacturing of Mill Goods, 
such as circular band, gang and cross-cut 
saws, etc. A large amount of extra ground 
is being held in reserve for future extensions. 

Among the houses most prominent in the 
manufacture of high-grade pliers and other 
tools used by electricians, is The Peck, Stow & 
Wilcox Company, of New York, Southington, 
Conn, and Cleveland, Ohio. 

This firm has almost a full century of ex¬ 
perience back of it, and is today one of the 
world's largest makers of guaranteed hand 
tools for mechanics. In addition to their 
four large lines of tools for electricians, ma¬ 
chinists, carpenters and tinsmiths, they are 
also well known as the oldest established 
manufacturers of tinsmiths’ machines. 

Electricians are chiefly interested in the 
large line of P. S. & W. pliers, many of which 
are made especially for this trade and repre¬ 
sent years of study and development in per¬ 
fecting a type of plier that meets every re¬ 
quirement of the lineman. 
The P. S. & W. Co. have developed the 

box-joint type of plier to such a high point 
that their goods are quite generally preferred 
to the imported makes They also manu¬ 
facture lap-joint pliers, but for practically 
all uses consider the box-joint unquestionably 
superior, as it is not subject to wearing 
loose in the joint, like a lap-joint plier, but 
always cuts clean and true. 
A good example of their guaranteed pliers 

is the No. 30 “Star-rivet” box-joint, which 
enjoys a wide popularity among linemen on 
account of its fine, true and clean-cutting 
qualities. 

Beside the excellence of the 
steel and fineness of temper¬ 
ing, P. S. & W. pliers are also 
noted for the perfect fitting 
of the joint, causing the jaws 
to strike true as long as the 
tool is in use. 
Another feature that ap¬ 

peals to electricians is the 
way in which the No. 30 
“Star-rivet” is milled and 
ground thin on the cutting 
edge. This is, of course, a 
great advantage,—especially 
in cutting insulated wire,— 
as it gives good clearance 
room and makes a clean cut. 

All P. S. & W. guaranteed 
tools are sold under their 
name and branded with the 
mark of the maker, their 
registered hand-tool trade¬ 
mark. 

For the convenience of mechanics generally, 
The Peck, Stow & Wilcox Co. issue a tool 
catalog of convenient pocket-size, appro¬ 
priately named “Mechanics' Handy List.” 
Besides listing over 200 tools for all classes of 
mechanics, the book contains useful hints 
on the proper handling of tools, and over 
30 pages of reference tables and general in¬ 
formation. The book has had a wide distri¬ 
bution and is now in its second edition. 
The P. S. & W. Co. has factories at South¬ 

ington, East Berlin and Plantsville, Conn., 
and Cleveland, Ohio, with salesrooms at 
27 Murray St., New York City. 
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WIRELESS 
COURSES 

Operating. Constructing. Engineering. 
TERMS 

Spring, Summer, Autumn, Winter. 
SESSIONS 

• Morning. Afternoon. Evening. 
SPECIAL 

Speed Classes for amateurs and others during the summer 
months; also instruction in Theory and Assembling. 
Special rates upon request. Mention “ speed classes.” 

Call or send postal for illustrated catalog “ E.” 

Boston Telegraph Institute 
899 Boylston St., corner of Gloucester St., 

Boston, Mass. 
F. H. KNOWLTON, Pres. (Member Society of Wireless Telegraph Engineers). 

BUILD YOUR OWN FURNITURE 
“MORRIS CHAIR” 

FOR 50 CENTS will send you large Blue Print, Iß in. x 16 in. and typewritten specifications and description 
showing plainly how to build the “ MORRIS CHAIR” described in the August number of Electrician and 
Mechanic. 

citshing 
20 RAWSON ROAD - - WOLLASTON, MASS. 

YOUR KEYS CAN’T TALK 

Cut is half-size 

But—This German Silver Key 
Check will tell your name and 
address in case of loss. 
Price, with A |T cents, postpaid. 
Key Ring I O (Over 30 styles) 

PCASE, The Die Maker, Winchester, N. H. 

To learn Electric Appliance Wiring, and install your 
own Electric Bells, Burglar Alarms, Telephones, 
Batteries, etc., and care for them properly. Make 
money wiring for your neighbors. 12 lessons carefully 
written and well illustrated, and our assistance on 
them for One Dollar. With each course we give a 
formula for using old dry cells again. 
Satisfaction or money back. Descriptive circular free. 

MINNICH & FEELEY, 

GOT A CAMERA? OR HAVE YOU A 
HOBBY? WHY NOT? 

Send ten cents to the undersigned and you will receive for three months, the oldest, largest and best collectors' 
monthly for all kinds of Hobbies ; Natural History and American Historical Discoveries, Old Books, Weapons. 
Medals, Coins, Stamps, Curios. Relics, Photography, Minerals, Sciences, Illustrated Souvenir Post Cards, Rarities, 
and New Finds for all kind of Collectors. r

THE PHILATELIC WEST AND CAMERA NEWS. Superior, Nebraska, U.S.A* 
Greatest of its kind in the World. Fifty cents entitles you to a year’s subscription and a free 20-word exchange 

notice in the largest exchange department extant. This too-Page 'Illustrated Monthly was established in 181», 
and has the largest circulation of any Collectors’ monthly in the world and in size has no rival. OUR MOTTO : 
“ The best and lots of it.” Invest ten cents judiciously by sending it to 

L. T. BRODSTONE, Publisher SUPERIOR. NEBRASKA. U.S.A. 
Send 5 cents for membership card to American Camera Club exchange. Over 9,500 members in all parts of 

the world, or 50 cents for one year’s membership in American Collectors’ Union. Try it. No matter what’s your 
Hobby, the West keeps you posted. 

35 POST CARDS, all different and colored, given with a six months’ subscription at 25 cents 

Was the first paper in the U.S. to have Card Dept. Organ of the most and largest Card Clubs. 

Flying Machines 
Construction and Operation 

A practical book which shows, in illustra¬ 
tions, working plans and text, how to build 
and navigate the modern airship. 
By W. E. Jackman, M.E., and Thos. H. 

Russell, A.M., M.E., with an introductory 
chapter by Octave Chanute, C.E. 

PRICE 
Cloth . $1.00 Leather . $1.50 

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

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 diam., 5 Taps, 1 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 of 

- $2.95-
E. F. REECE CO., Greenfield, Mass. 
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Electrician and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

Owing to the large number of inquiries we are constantly receiving from inventors, 
we have established a bureau for the convenience of our readers, through which they 
will oe enabled to secure patents on their inventions at the lowest cost consistent with 
the work performed. We have retained a firm of skilful patent attorneys of Washington, 
D. C., with a branch office in Boston, who will have charge of this bureau, and who will 
pay special attention to the legality of patents secured. 

If you have made an invention and contemplate applying for a patent, the first step 
is to learn whether your idea is patentable. Do not depend on the fact that you or your 
friends have never seen anything of the kind. 

Send us a pencilled sketch, showing plainly your invention, and write out a brief 
description of its construction and operation as well as you can. If you have a model 
send this also, express prepaid. We will give you our opinion as to the patentability of 
your invention based on years of experience, and you will get honest advice as to the 
probable value of your invention. 

By having our report as to the patentability of your invention, you will have docu¬ 
mentary evidence that at the date of such report you were in possession of the invention 
referred to therein, and thus be assisted in establishing invention should it ever be neces¬ 
sary to prove that you were the prior inventor. 

With the report of reputable and experienced patent attorneys showing that your 
ideas are new and practicable, you may be able to interest capital in your invention, and 
thus provide for expenses incidental to the patent, etc. 

If you have been working on an invention that is not new, or for which there is no 
demand, we will so inform you, and you can drop it without further trouble or expense. 

DON’T DELAY 
Procrastination has cost inventors more money and resulted in the loss of more 

patents to bona-fide inventors than all other causes combined. 
An inventor, in order to protect his ideas, should not postpone applying for a patent. 
Fill out the coupon below and forward, together with the description, sketch and 

model if you have one, as above directed, to this bureau and our attorneys will imme¬ 
diately take up the case. 

Inventor (Name in full). 

Residence (Street and No.) . . . . 

City or Town. 

Attach above to description of patent and forward by mail to address as follows:_ 

Electrician and Mechanic Patent Bureau 



ELECTRICIAN AND MECHANIC XV 

A STORY BOOK FREE 

OUR VERY 
USEFUL 

HANDBOOKS 

Very interesting and instructive to those wanting the very best edge 
tools made. Apostai addressed to Mark Co., IK Brown« 
Knee, Rochester, N. Y„ sole makers for more than thirty years 
of the famous D. R Barton tools, will bring it with their catalogue. 
(In writing mentien this magazine 1 

A SMALL ELECTRIC MOTOR TO 
BE BUILT WITHOUT CASTINGS. 
By Wm. C. Houghton . 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 . 10 

GOUGE-WORK AND INDENTED 
WOOD WORK. 
By Chas. G. Leland and Rev. 

F. C. Lambert . 10 

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

“ECLIPSE 
Battery Ammeter 

It will tell you exactly the con¬ 
dition of your batteries »3.00 

ELDREDGE ELECTRIC MEG. CO. 

12 P.O. Sq., SprinqfieW. Mm. 

TELEGRAPHY 
TAUGHT 
in the shortest possible time 
The Omnigraph Automatic 

Transmitter combined with 
standard key and sounder 
Sends you telegraph mes¬ 
sages at any speed just as an 
expert operator would, rive 
styles 92 up; circular free. 
Omnigraph Mfg. Co. 

41 Cortlandt St., New York 

SAMPSON 
PUBLISHING CO. 

221 Columbus Avenue, 
BOSTON, MASS. 

Before Designing Your 

ELECTRIC MOTORS HR ' DYNAMOS 
Send for our Circular of caatinga and 

Ki. Armature discs,commutators, brush 
ers, etc., for Motors of 1-10 to 2 h. p. 

Dynamos to 25 light. FINISHED MA¬ 
CHINES AT LOW 1’KICES. 
We always have a few second hand 

Motora and (Jas Engines. If you need any¬ 
thing in a mechanical line write ua. 

F. E. AVERILL, Mgr. 
363 7th St., Buffalo. N. Y-
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PATENTS Secured Promptly and with Special Regard 
to the Legal Protection of the Invention 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 

PARKER, PATENT LAWYER 
Patents, Caveats, Trade Marks Copyrights, Reports as to Patentability, Validity and Infringement. 

Patent Sults Conducted in all States 

Ore Tresne SO ,t.Lippin5%'t Pepcil £°- Automatic Vending Machine Co., Internationa 
MorAn mÍm,- » h J • G - b Machine a?d s»amP>ng Co., Metal Manufacturing Co., Builders Iron Foundry, 

A Eng>neenng Co., Berkshire Specialty Co.. Stewart Window Shad¿ Co., Macon Shear C¿ 
hÏTaJh C r” °™es Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co 
Sunnlv Co F v' Alabama Brewing Co., National Offset Co., Antiseptí¿ 
ä Modern FlS^n ‘Producta.Refinmg Co., Richmond Electric Co.. Railway Surface Contact Supplies 
uo.. Modern Electric Co.. Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co 

having been a member of the Examining Corps of the U.S. Patent Office 
over five years, resigned his position as examiner to take up the practice of patent law. 

Address, 52 McülLL BUILDINO . WASHINGTON, D.C. 

WHAT YO U IN VE. N Tj! J 
$250,000 INVENTION WANTED 
Write for our FREE BOOK; gives list of other needed ia 
ventions; tells how to protect them. 

Patent Obtained or Fee Returned 
No charge for report as to patentability; send sketch or 
model. Patents advertised for sale free. 

Woodward & Chandlee, Attorneys. 
1282 F St., WASHINGTON, D. C. 

PATENTS 
Advice and Books Free. Rates Reasonable. 

Highest References. Best Services. 

WATSON E, COLEMAN, Patent Lawyer 
612 F St. N.W., WASHINGTON, D.C. 

CONSULTING 

ENGINEER 
EUGENE C. BROWN 
400 Victor Building 

WASHINGTON, D. C. 
Mr. Brown Is a graduate Electrical —, . — — 

Engineer and was for nine years an p* A I I NT 
Examiner in the United state* 1 7 Lil ■ 
Patent Office in Electrical and ■ ana/w/ern 
Mechanical Divisions, and can therefore I A W Vin 
render expert service in preparation and * ’ " 1 M

prosecution of cases in Patent Office. Send Sketch for Advice. 

BUBIER’S TEN-CENT 
ELECTRICAL BOOKS 

How to Make a Dynamo. 
How to Make a Telephone. 
How to Make an Electric Motor. 
How to Make a Storage Battery. 
How to Make a Wimshurst Electric Machine. 
How to Make a Magneto Machine. 
How to Make a Medical Induction Coil. 
How to Make a Pocket Accumulator. 
How to Make a Plunge Battery. 
How to Make a Voltmeter. 
How to Make a Galvanometer. 
How to Make a Hand Dynamo. 
How to Make a Talking Machine. 
How to Make a Horse-Power Motor or Dynamo. 
How to Make a Toy Motor. 
How to Make an Electric Bell. 
How to Wind Armatures. 
How to Make an Ammeter. 
How to Make a Thermostat. 
Motor Rotation. 
How to Make an Electric Soldering Iron. 
How to Make a Small Electric Heater. 
How to Make an Electric Furnace. 
How to Make a Hand-Feed Arc Lamp. 
How to Make a Tump Spark Coil. 
How to Make a Rheostat. 
NEW ADDITIONS: 
How to Make a Small Transformer. 
How to Make a Condenser and a Leyden Jar. 
Telephone Troubles and How to Find Them. 
The Manual of Telegraphy. 
Also Some, Standard Books at reduced prices. Cloth 

Salemen s Samples. Original Price Now 
Pnndle s Electric Railway of Today, 50c lOc 
How to Build an Automobile, 50c lOc 
Handbook of Wiring Tables, 75c lOc 

Patents Secured 
OR FEE RETURNED. Send Sketch for FREE REPORT u 
to Patentability. GUIDE BOOK and WHAT TO INVENT 
with valuable List of Inventions Wanted. SENT FREE. One 
Million Dollar* offered for one invention; flS.OOO for others. 
Patents secured by us advertised free in World's Progress; Sam¬ 
ple Free. 

VICTOR J. EVANS & CO. 
6IÖ F Street Washington, D.C. 

A B C 
of the Motorcycle 

ßy W. J. JACKMAN, ME. 

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 Tjj>es 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. 191.50 
Cloth Binding, 1.00 

BUBIER PUBLISHING COMPANY 
132 Market St., I.ynn, Mass, 

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



electrician and mechanic 

Eiwn The most wonderful and fascinating scientific study 
of the age. Every Bov. 
GIRL and GROWN-UP 
should know about it. The 

ELECTKIC AI PRODUCTS"-our 112-Page Catalog 
now ready, the most complete and interesting book ever 
full of illustrations and descriptions of the latest Voltamp Elec¬ 
trical Novelties—Motors. Dynamos. Toys. ¿oils 
graph and "WIRELESS" Instruments. Ruhmkorff Coils. Spark Coils. 
Eisler Tubes. Switches. Meters. J™5'S 
Tools, etc. The greatest line of Miniature Electri< Kail-
way» ever shown. Anything Electrical for Anybody. 

Prices consistently low . Send for 
this catalog 6c in stamps or coin 
(no postals answered) which will 
be refunded on first order of 50c 

VOLUMP ELECTRIC MfGCO., wite Bld ■ Baltimore, Md. 

BOYS, BECOME PRACTICAL. 
Build one of our Little Hummer steam engines of 

1-16 h p. Engine has governor on cut-off principle ; 
rotary valve and adjustment for wear. A novice 
can build one with the help of our blueprints and 
instruction sheets, which sell for 25 cents. Castings 
and all material. S1.50. 

PAT NOVELTY CO., 

SPANCLNBERGS 
PRACTICAL 
ARITHMETIC 
Self-Taught 

ARITHMETIC 
Self- Taught 

A plain, easily-understood volume for ALL 
who have not had the opportunity of learn¬ 
ing this subject thoroughly, or who have 
forgotten what they once learned. 257 
Pages, REQUIRES NO TEACH-
EK. This great little book * 
sent postpaid . for ■ O V L <5. 
(Stamps accepted), leather binding. |1 
GEO. A. ZELLER BOOK CO., Est. 1870. 
4478 W. Belle pl., St. Louis, Mo. 

HAVE YOU AN IDEA? 
Write for our Books: "Why Patents Pay," "100 Me¬ 
chanical Movement»," Perpetual Motion—50 I11U0-, 
tration». Mated free. w  .. . nn 
DIETRICH & CO., Patent Lawyers, Washington, D.C. 

TTT LTTDir GOODS FOK EVERYBODY' 
i Ixlk-i World’s Headquarters for Dyna¬ 

mos Motors, Fans, Toys. Railways. Batteries. Belts. Bells. Pocket 
Lamps. Telephones. House Lighting Plants. Books. If its electric 
we have it. UNDERSELL ALL. Fortune for Agents. Catalog 4c. 
OHIO ELECTRIC WORKS, Cleveland, O. 

“How to Construct a Practical 
Wireless Telegraf ” 

With illustrations, diagrams, and fine copy of the 
Codes, 25c. A 2c stamp brings our bulletin of 

wireless supplies. 
CHICAGO WIRELESS SUPPLY CO. 

Room 52A. Auditorium Office Bldg.. Chicago. III. 

You Begin to Think 

Af 40 your sa âr̂ not 'H" At creased—your wants have. 
Your working ability is no greater— 
your chances of promotion less. 

At 40 you rea''ze 'hat» by doing Al “V fhg same old thing year 
after year, you can earn your salary 
but not raise it. 

Better Think Now 
Decide now what you want to be at 40. 

Write today and we'll tell you how you 
can raise your own salary and better your 
position. 
The American School’s Engineering 
and Business Courses - By Mail — 

have been so carefully and practically 
planned that you can make yourself a 
master of either Engineering or Business 
by just a little study and work during 
your spare hours. 

Send the “Opportunity Coupon” today. 
This is your opportunity. 

AMERICAN SCHOOL of CORRESPONDENCE 
CHICAGO. U. S. A. 

Opportunity Coupon 
American School of Correspondence : 

Please send me your Bulletin and advise me how 
I can qualify for position marked “X.” 

HELPFUL BOOKS 
Automobile Troubles and How to Cloth Leather 

Remedy Them. $1.00 $1.50 
Automobile Driving Self-Taught. . 1.00 1.50 
Motor Boats: Construction and 

Operation. 1.00 1.50 
Ignition, Timing and Valve Setting 1.00 1-50 
Automobile Motors and Mechanism 1.00 1.50 
A B C of the Motorcycle. 1.00 1.50 

.. .Book-keeper 

.. .Stenographer 

.. .Accountant 

.. .Cost Accountant 

... Systematizer 

.. .CertTd Public Acc’nt 
.Auditor 

... Busineu Manager 
. .Commercial Law 

. . Reclamation Engineer 

.. .Draftsman 

.. .Architect 

...Civil Engineer 

.. .Automobile Engineer 

.. .Electrical Engineer 

... Mechanical Engineer 
. . .Sanitary Engineer 
.. Steam Engineer 
.. .Fire Insurance Eng’r 
.. .College Preparatory 

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

Name . .. 

Address . .. 

Occupation. 
Elect. & Meeh. 8-’10 
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SALE AND EXCHANGE 
Advertisements ander this heading, without dis¬ 

play« 3 cents per word« cash with order; minimum, 
75 cents. Black-faced type« 4 centava word, mini-
mom, $1. 

HELP WANTED 

WIRELESS TELEGRAPHY 

WANTED—AGENTS, MACHINISTS, ATTENTION. 
Increase salary. New revised Saunder’s Hand Book 
Practical Mechanics. Best ever ready reference. Thou¬ 
sands in use. Postpaid, $1.00; cloth, $1.25; $1.50 
leather flap. Big profits. E. H. SAUNDERS. 216 
Purchase St., Boston, Mass. (2) 

FORMULAS FOR ANYTHING—50 cents each. PRO-
COMPANY, 250 W. 125th St., New York City, 

SPECIAL FOR THIS MONTH.—Send 30^cents and 
receive a “Woodside” swivel head screw-driver, the 
handiest small tool made. We have everything for the 
experimenter in electricity and wireless telegraphy. 
Rough stock and small parts a specialty.* Send stamp 
for our lists. WOODSIDE ELECTRICAL- SHOP. 
38-40 Bryant St., Newark, N.J. (8) 

LOCAL REPRESENTATIVE WANTED—SplendidHn-
come assured right man to act as our representative at ter 
learning our business thoroughly by mail. Former ex¬ 
perience unnecessary. All we require is honesty,* ability, 
ambition and willingness to learn a lucrative business. 
No soliciting or traveling. This is an exceptional oppor¬ 
tunity for a man in your section to get into a big-paying 
business without capital and become independent ¿for 
life« Write at once for full particulars. Address E, R. 
MARDEN, Pres. The Nat’f. Co-op. Real EstateLCo., 
Suite 453 Marden Bldg., Washington, D.C. (8) 

ATHERTON’S SURPRISES FOR AUGUST. Tuning 
coils, single slide, $1.50; double slide, $2.00. Detector 
stands, 50 cents and 90 cents. Tubular variable con-

$3-50. Fixed receiving condensers, 30 cents 
and 80 cents. Enameled wire for tuning coils: No. 28, 
/5 cents per lb.; 300 ft. for 25 cents; No. 24, 65 cents 
per lb.;. 135 ft. for 25 cents. We give you a square deal 

day order is received. ATHERTON 
WIRELESS CO., Randolph, Mass. (8) 

CONSTRUCT YOUR OWN WIRELESS TELEGRAPH. 
WE SEND YOU COMPLETE INSTRUCTIONS WITH 
DIAGRAMS AND CODES FOR 25 CENTS. N.E. 
WIRELESS SUPPLY CO., WEST LYNN, MASS. (8) 

AGENTS,—$50 to $200 weekly made by selling our 
Gem Stamp Moistener (pat’d). No competition; sells 
on sight to every one. Recommended by the State 
Board of Healths and Physicians, and used by State 
Departments, Bankers, Railroads, Ministers, Hotels, 
Colleges and Schools, Business Men and Homes every¬ 
where. Write and secure your territory at once. No 
two agents given the same territory. Circulars free. 
Samples 25 cents. No free sample. Address: THE 
GEM STAMP MOISTENER CO., Sixth and Kelker.Sts., 
Harrisburg, Penn. (8) 

MAKE MONEY—Sell our “Formulas’ for Anything,” 
at 50 cents each. We pay big commissions.* PROCESS 
CO., 250 West 125th St., New York, N.Y. « (8)j 

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, $0.60. “National” receiving 
condenser, $0.30. WATERHOUSE BROS., Bourne, 
Mass. (8) 

EASY MONEY ? LOTS OF IT, FOR OUR REPRE-
SENTATIVES.-Special opportunities for superintendents, 
timekeepers and all employees of electrical concerns. 
Salary and commission. Write for particulars. POP¬ 
ULAR ELECTRICITY, Circulation Department, .Chi¬ 
cago, Ill. (8) 

WIRELESS EXPERIMENTERS—If you want a 
tuner and detector combined send us 50 cents. Balance 

Ave° Broold^Tç YSE (8)° ELECTRIC CO- 8717 23rd PHOTOGRAPHY 

THE M. & M. VARIABLE VOLTAGE TRANSFORM¬ 
ERS are noted for their superior workmanship, effi¬ 
ciency and design. M. & M. ELECT. & MACHINE 
CO., Station “M, Baltimore, Md. (8) 

KODAKS, CAMERAS, LENSES, EVERYTHING 
PHOTOGRAPHIC—We sell and exchange. Get our 
latest bargain list; save money. C. G. WILLOUGHBY. 
814 Broadway, N.Y. (tf) 

BEST VALUE EVER OFFERED FOR 25c.—“Wireless 
Telegraphy Made Simple.’’ By Victor H. Laughter. 
Including also “Wireless Telephone Receivers,” * Con-
struction of a Wireless Telephone Transformer,” and 
'How to Make a Polarized Relay.” In plain English, 
fully illustrated, and with codes and diagrams. Edition 
limited: better order at once. POPULAR ELEC¬ 
TRICITY, Book Department, Chicago, Ill. (8) 

ENAMELED WIRE FOR TUNERS—300 ft. No. 28 
or 125 ft. No. 24 for 25 cents. Resistance wire, 800 ohms 
enameled, 25 cents; 400 ohms cotton covered, 10 cents 
Cardboard tubes from 2 to 5 in. MIDDLESEX WIRE¬ 
LESS SUPPLY CO., 12 Beacon St., Somerville, Mass.»(8) 

HAVE YOU A CAMERA;—Send us 25 cents for the 
three latest numbers of American Photography, which 
retail at 45 cents. The biggest and best photographic 
magazine published in America. Full of practical 
articles, formulas, and directions for making better 
pictures. The magazine conducts monthly prize com¬ 
petitions open to all readers, with liberal prizes. The 
editors criticise readers’ prints and answer questions. 
If you are interested in photography, you should¿know 
the magazine. Sample copy, 10 cents. $1.50 per year. 
AMERICAN PHOTOGRAPHY, 1164 Beacon Bldg., 
Boston, Mass. 

WIRELESS.—Remarkable combination electrolytic 
and mineral detector, completely nickeled. Rubber 
base. Introductory price, 75 cents. Complete 500 mile 
receiving set, with above detector, $1.40. Stamp for 
catalogue. HERTZIAN ELECTRIC CO.. 3316 Ave. L 
Brooklyn, N.Y. (8) 

FORMULAS FOR ANYTHING—50 cents each. PRO¬ 
CESS CO.. 250 W. 125th St., New York City. N.Y. (7) 

WANTED—5.000 boys and young men who are in¬ 
terested or would like to become interested in Wireless 
Telegraphy, to send their name and address to the WIRE¬ 
LESS PUBLISHING COMPANY, 144 12th St.. S.E., 
Washington, D.C. Don’t delay, as we have a pleasant 
surprise in store for all who answer. It costs nothing. (8) 

MACHINERY AND TOOLS 

STATIC MACHINES, and plates of all sizes, coated 
with our wonderful wet weather enamel. Stamp for 
catalogue. HERTZIAN ELEC. CO., 3316 Ave. L, 
Brooklyn, N.Y. 
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BOSTON 
MECHANICS 

EXPOSITION 

Entire JVkcbanics Building 
Boston, Mass, 

October 3-29, 1910 

200-Manufacturing Exhibits-200 

2— Great Bands--2 

2— Orchestras —2 

<] Exposition Headquarters at 60 North Market 

Street, opposite Faneuil Hall, Boston. Phone 

2786-2 Richmond. 
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MISCELLANEOUS 

AUTOMOBILE INSTRUCTOR — Book tells how to 
run and adjust them, explaining all gasoline automobile 
engine troubles, etc. ; 25 cents stamps or coin. Satis-
PFA°PerS?ai?nt,ee? 'S.0"**' refunded. GEO. N. PEARSON, Desk J, Bala, Pa. (8) 

Photographic Books 

FIVE 1ST MORTGAGE NOTES, aggregating $6,500, 
well secured, good endorsements, running one to five 
^YoikNW. rate - A - K - 136 West lll,h St-

i. 

olZ NaL CARDS.—-10 beautif“J colored view cards of 
°™ „J"! Orleans, 15 cents Historical sketch of view 
T = ^mard - G ’ WALLACE. 103 Royal, New Orleans. 

..Ä^LLAS FOR ANYTHING ... i, PR, , 
CESS CO., 250 W. 12oth St., New York City, N.Y. (7) 
ELECTRICAL BOOKS. ALL SUBJECTS.—Write for 

EI FrTRIciT^’n1 bo°L catalog. Free. POPULAR ELECTRICITY. Book Dept., Chicago, Ill. (7) 

2. 

3. 

Motor Boats: 
By THOMAS H. RUSSELL, M.E., LL.B. 

Pocket size, 292 pages, fully illustrated, flexible gray 
Sorner?’ red edges - A manual tor motor boat and yacht owners and all users of 

marine gasoline engines. 
CONTENTS 

of Gasoline Engines—The Two 
Cycle and Four Cycle Engine—The Power Boat in 

and Racing— Recent Models 
U«o? and Malmeto Ignition— 
and I ow T atten^ a,’d Dry CelIs—High Tension and Low Tension Current—The Storage Battery 
FnlH^yna|m °r-ActUal Working of Marine Gasoline 
Engines—Instructions for Beginners—Cooling Sys¬ 
tems and Pumps—Carburation and Carburetters— 
— "'"a' r- e Fue ! Mi*ture- The Gasoline Feed 
M . œ Connections Latest Improved Types 
ÂÍ Tr°ubl?s: .Their Causes. Symptoms and 

es—Lubrication and Lubricators for Marine 
rX^Assembling a Manne Gasoline Motor— 
Th»e¿ Cyhnder Construction — Reverse Gears — 
trof—SI™ 'p ropeller- Hurling Devices and Con 

tP i. Air and Water Mufflers—The Sub-
Bladed wto nropellc,r, Wheels -Two and Three 
Bladed Wheels -Motor Boat Hull Construction-
Hints for Amateur Boat Builders—Practical Work-

P aAns and Specifications Selection of Materials 
Gasoline”^60 MathmS f°nr Opening «anne Gasoline Engines—Auxiliary Power Craft—Gasoline 
L í?wSI n iorfHea'y Marine Work-Navigation 
Bca.—r-k J1"115 for . Amateur Sailors—Choice of a 

i. T-* ?n Engine- Steel Boat Co istn c-
” Ca.b,n Cruisers—Power Dories—Motor Boat 

Accessories Kerosene Engines Electric Craft. 
PRICE, Flexible Leather, 91.50 

Cloth Binding, 1.00 

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

4. 

5. 

6. 

8. 

DARK ROOM DIME SERIES 
Retouching for Amateurs. Elemen¬ 

tary instructions on removing de¬ 
fects in negatives, and improving 
your home portraits. 

Exposure Tables and Exposure Record. 
Tables for calculating exposure 
under all conditions, with a note¬ 
book to preserve data of exposure 
conditions. 

How to Take Portraits. Describes’the 
making of backgrounds and appara¬ 
tus, lighting, posing, exposure, and 
development of home portraits, in¬ 
doors and out. 

Bromide Enlargement. Simple direc¬ 
tions for making enlargements with¬ 
out special apparatus, and instruc¬ 
tions for making an enlarging lan¬ 
tern. 

A Manual of Photography. A first 
book for the beginner, but valuable 
to everybody, because written out 
of long experience. 

Practical Development. An up-to-date 
treatise on all the phases of this per¬ 
plexing subject. Describes the con¬ 
struction of developers and their 
action under all circumstances. 

Popular Printing Processes. The 
manipulation of the simpler pro¬ 
cesses, blue-print, printing-out, and 
development papers. 

Hints on Composition. Some simple 
considerations of elementary prin¬ 
ciples of picture construction. 

We can supply a few of the following vol-
umes at prices given below: 

VOLUME 
1 Nov. ’01 to Oct. ’02 
2 Nov. ’02 to Oct. ’03 
3 Nov. ’03 to Oct. *04 
4 Nov. ’04 to Oct. ’05 
5 Nov. ’05 to Oct. ’06 
6 Nov. ’06 to Apr. ’07, 6 

AMATEUR WORK 
CLOTH BOUND 

S5.00 
2.00 
2.00 
2.50 
2.00 

mos. 1.50 

UNBOUND 
( None) 
$1.50 
1.50 
2.00 
1.50 
1.00 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 

J» .‘° /une -ï? *5 °° < None> n° ’ingle copies 18 July 0i to lune 08 2.00 SI 50 “ ‘‘ “ 
19 July ’08 to June ’09 2.00 1.50 
All single numbers previous to January 1909 are out 

o onnt, but we can sell for a limited tin£ a few copies 
at 25c per copy to meet the demand for early numbers 

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

PHOTO BEACON DIME SERIES 
1. Development. By Alfred Watkins. 
2. Photographic Printing Processes. By 

Louis H. Hoyt. 
3. Beginner’s Troubles. By J. Edgar 

4. Elements of Pictorial Composition. 
By F. Dundas Todd. 

5. Isochromatic Photography. Bv R 
James Wallace. 

Any of the above, postpaid, 10 cents each. 

Photo Beacon Exposure Card. By F. Dun¬ 
das Todd. The simplest exposure 
calculator ever devised. 90th thou¬ 
sand now selling. 25 cents 

First Step in Photography. By F. Dundas 
Todd, 25 cents. 

Second Step in Photography. By F. Dun¬ 
das Todd. 50 cents. 

Artistic Lighting and At-Home Portraiture. 
By James Inglis and F. Dundas Todd’ 
50 cents. 

A Reference Book of Practical Photography. 
By F. Dundas Todd. 50 cents. 

Pictorial Landscape Photography. By 
John A. Hodges. 75 cents. 

Published or for sale by 

SAMPSON PUBLISHING CO. 
221 Columbus Ave,, Boston, Mass. 
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HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological 
Institute 

PEORIA, ILLINOIS 
LARGEST and BEST WATCH 

SCHOOL IN AMERICA 
We teach Watch Work. Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalogue of Information. 

Blue Process Paper 
Blue Printing 

Drawing Materials 

Chas. E. Moss 38B» DÆ ET

PATENTS PAY 
Specla iTuTer.—Send Sketches or Photograph, or Model for 

free report as to patentability. Prompt services — Excellent Ref¬ 
erences. 
Free—The entitled books will tell you How to Secure Money 

to ” Patent" Your Invention; Howto Sell Your Patent and ALL 
about the 

GREAT SUCCESS OF MY CLIENTS 

E. E. VROOMAN 
PATENT AND TRADE MARK LAWYER 

For You 
Whether Student or Expert 
this Complete Cyclopedia of 

APPLIED 
ELECTRICITY 

8011F Street, N.W 

FREE—Two Books: | 
61-PAGE 

“INVENTOR’S GUIDE” 
AND 64-PAGE 

“Proof of Fortunes in Patents-
What, and How to Invent” 

Washington, D. C. 

references 
American National Bank, Wash¬ 
ington D. C. ; Little Giant Hay 
Press Co., Dallas, Texas: Gray 
Lithograph Co., New York City, 
N.Y.; Farmers Mfg. C°., Nor¬ 
folk, Va.; The Parry Stationery 
Co.. Oklahoma City, Okla.; Me. 
Allister & Upton, Port and, Ore. 

will be found useful as a guide and reference work 

This Cyclopedia comprises six big volumes—bound 
in.;half morocco, contains 2,896 pages 7x10 inches 
printed on special paper, in large, clear type—2 00U 
full-page plates, diagrams, formulas, etc. It is 
written by thirty expert Electrical Engineers the 

b¡W¿ ̂ eV^Ä IS GUARANTEED by 
the fact that it is compiled from the text-books used 
in the correspondence courses of the American bcnooi 
of Correspondence. These practical lessons are 
arranged for quick and ready reference. 

WILL YOU EXAMINE THESE BOOKS 
FREE OF CHARGE? 

40,000 VOLTS 

DANGER 
DÓ NOT TOUCH WIRES 

Copyright 1910 by G. H. Kees 
Every one who owns or operates a wireless station should be 
equipped with our warning plates. Placed above your trans¬ 
mitting apparatus, it presents a very handsome appearance, and 
warns your friends and visitors of their immediate danger of touch¬ 
ing the apparatus. The plates are made of heavy brass. 1x10 inches 
in size, with large, bold letters, the faces of which are polished and 
in great contrast to the background, which isa jet black. Plates are 
made for 10, 20, 30 . 33 . 40 and 50,000 volts. Price $1.50 each; mail¬ 
ing 16c extra. Can also furnish a much heavier plate, of same 
general design, fl. 75 each; mailing. 36c extra. We also manufac¬ 
ture call letter plates in 1, 2 or 3 letters. Prices upon specifications. 
Address all orders, accompanied by postal money order or express 

order, to the Easfern Electrical Equipment Co., Delair. N. J. 

If you are interested in Electricity, we know these 
books are just what you want. To convince you ot 
this, we will send a complete set to you by prepaid ex¬ 
press: keep them five days; examine them thoroughly 
and carefully; test them; apply the knowledge they 
contain to your every-day work. If you decide to keep 
them, send us <2.00 after five days and <2.00 a month 
until you have paid the special price of <18.80. me 
regular list price is <36.00. lust fill in the coupon be¬ 
low and mail it to us. The books will be sent to 5 ou 
at once. 
_ IMPORTANT SUBJECTS TREATED-

Theory. Calculation. Design and Construction of Generators 
and Motors- Electric Wiring-Electric Telegraph-Wireless 
Telegraphy—Telautograph —Types of I lynamos and Motors— 
Elevators— Direct-Current Motors— Direct- Driven Machine 
Shop Tools -Electric Lighting— Electric Railways—Alternat 
ing Current Motors—Single Phase Electric Railway—Manage 
ment of Dynamos and Motors—Power Stations— < entrai St a 
tion Engineering—Storage Batteries—Power Iransmission— 
Alternating Current Machinery—T elephony—Automatic Tele¬ 
phone-Wireless T elephony. T elegraphone, etc. 

We Want You to Become Familia» With 

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

Special Trial Offer 
“ Reece Premier” No. 1 T Tap 
Wrench and one each No. 2-56, 
3-48, 4-36. 6-32, 8-32, 10-24, 12-24 
and 14-20 “Hercules” Machine 
Screw Taps. Sent postpaid to 
any address on receipt of Sl.SS 

116-Fage Catalogue Free 

E. F. REECE CO. Greenfield, Mass, 

I or a short time we will include, asa monthly supplement, for one 
\ear the TECHNICAL WORLD MAGAZINE. This is a regular 
ft 50 monthly, full of Twentieth Century Scientific facts, written in 
popular form. Also contains the latest discussions on timely topics 
in invention, discovery, industry, etc. 

American School of Correspondence, 
CHICAGO. U.S.A. 

FREE EXAMINATION COUPON 

American School of Correspondence: 
Please send Cyclopedia of Applied Electricity for F REE examina¬ 

tion ; also T.W. for 1 year. 1 will send |2.00 within five days and 
f . 00 a month until I have paid or notify you and hold the 
books subject to your order. Title not to pass until fully paid. 

ELECT. & MECH. 8- 10 

Name 

Address . 

Employer 
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How to judge an advertisement 

before you use it 

John Lee Mahin has prepared ten 
tests whereby the advertising 
value of newspaper andmagazine 
advertisements, streetcar cards, 
posters or any other printed matter 
may be judged. These are not 
mere theories, but ten real tests. 
Applying them you arrive at 
thexcalm, cold reasons for or 
against the copy you havejri mind. 

These ten tests have proveí themselves 
over and over. All ten z of them have 
been applied to^This advertisement. 
A complete set of these tests sent 
on request. Address 

Mahin Advertising Company 
942-992 American Trust Building Chicago 
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ANNOUNCEMENT 
Of Extraordinary Interest to YOU 

The publishers of AMERICAN PHOTOGRAPHY have contracted for an edition of 5000 sets of 

The Complete Self-Instructing Library of 
Practical Pliotograi>hy, 

the acknowledged standard on the Art of Photography in all its branches, for the benefit of subscribers to 

AMERICAN PHOTOGRAPHY 
and to each subscriber will be extended the privilege of securing a single set of this Library, 
which everyone interested in Photography will have to have sooner or later, at the same 
net wholesale price paid by the publishers of AMERICAN PHOTOGRAPHY for such 
set in a lot of 5000. 

AN UNUSUAL OPPORTUNITY, A TREMENDOUS SAVING 
for those who are or who become subscribers to AMERICAN PHOTOGRAPHY, the Pro¬ 
gressive Photographic Monthly, “representing all that its name implies.” 

The first edition of the COMPLETE SELF-INSTRUCTING LIBRARY OF PRAC¬ 
TICAL PHOTOGRAPHY was in eight volumes ; completed in May, 1909. So great was 
the demand for the books that the whole edition was sold out in five months. 

The entire second edition which has been secured by American Photography is now 
ready for delivery. This edition of the Library having been revised, added to and brought 
down to 1910 is in ten uniform volumes of about 400 pages each. 
Vol. I. 
Vol. II. 

Vol. HI. 

Vol. IV. 

Elementary Photography 
Negative Developing. 
After Manipulation. 
Wet Plates. 
Ferrotypes. 
General Exterior 
Photography. 
Composition. 
Photographic Printing 

»Part 1.; 

Vol. V. Photographic Printing 
(Part 2. > 

Copying. Enlarging. 
Lantern Slides. 

Vol. VI. At Home Portraiture. 
Flashlight. 
Interiore. 

Vol. VII. Studio Portraiture. 
«Part 1.) 

Vol. VIII. Studio Portraiture. 
(Part 2.) 

Studio System. 
Color Photography. 

Vol. IX. Commercial Photography. 
Press Photography. 
Scientific Photography 

Vol. X. Negative Retouching. 
Etching and Modeling. 
Encyclopedic Index. 
Glossary. 

IT IS PRACTICAL; It covers both theory and practice; it tells the 
“why” as well as the “how.” 

Fill out, mnil coupon today: we will send you particulars 
regarding the greatest opportunity ever offered those interested in 

Am. 

Photography. ^Through AMERICAN PHOTOGRAPHY 
is the only way you can secure the Library in single 

<4* 

sets at wholesale prices. 

AM EK ICO 
PHOTOGRAPHY 

1141 Beacon Building. 
BOSTON. MASS., 

U. S. A. 

Photog. 

1141 BEACON BLDG., 

BOSTON, MASS.' 

æ»? ' Please send without cost to me 
x a sample copy of American Pho-

K C ' „ tography. also matter describing the 
W Complete Self-Instructing Library of 
Ws' Practical Photography. Booklet containing 

nearly 1,000 opinions of the Library from first 
edition subscribers, together with full information 

regarding your special wholesale offer, price, terms, etc. 

Name_ 

Street and No. 

City State 
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ELECTRICIANS’ POCKET SCREW DRIVER 
No. 560 

This Screw Driver is the same as our No. 567, illustrated on Page 188 of our No. 18 Catalog, except 
»hat the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed 
so as to insure a firm grip when using the tool. It has four blades of different widths, any one of which 
may quickly be taken from the telescope handle and inserted in the end, where it is automatically 
locked 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 off. 
While the cap may be readily pulled off or put on it is rigidly 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 
these insulated Screw Drivers as a valued protection against electrical shocks. 

The widths of the blades are 3-32 in., 6-32 in., Hin. and 3-8 in. 
Price Complete, $1.50 Elxtra Blades, each, IO cents 

Ask for free Catalog No. 18 W of Fine Mechanical Tools 

THE L. S. STARRETT COMPANY 
ATHOL, MASSACHUSETTS U. 3. A. 

Don’t Read at Random 
Read This Course 

Industrial and Social History of England—-profusely illustrated— 
Edward P. Cheyney, University of Pennsylvania. $1.50 

Social Ideals in English Letters, Vida D. Scudder, Wellesley College 1.75 
Studies in Dickens, prepared for the Chautauqua Course by eminent 

authorities.   1.25 
Mental Growth and Control, Nathan Oppenheim, M.D., New York 1.10 
The Chautauquan Magazine (Monthly—Illustrated. Membership 

if desired.) Containing: Democratic England (Percy Alden, 
London, England. Member of Parliament ) ; A Reading 
Journey in London (Percy H. Boynton, University of Chicago); 
English Cathedral Art; and much additional material of general 
interest for voluntary reading . 2.00 

Total. $7.50 
All four books and the magazine to one address (cash with order). $5.00 

“Easy for Anybody, Worth While for Everybody” 
If in doubt, send stamp for handbook of testimonials. 
Address Chautauqua Institution, Chautauqua, New York. 

Get the Chautauqua Idea 


