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Do YOU want to 
Learn to Drive an 

Automobile 
and Make Money—See the World 

If you arelmaster of this profession you are independent 
anywhere. It is the best profession in the world—it pays more 
money and the occupation is a pleasant one—the opportunities for a 
young man is far greater in this line than any other. 
My system of teaching by mail is a NEW IDEA—it's different from others. I will 
so thoroughly train you that you will not only be able to drive a car but you can 
repair motors, overhaul cars, repair tires, repair launch engines, repair station-
ary gasoline engines. You could go into the repair business if you wished to. 

READ THESE TESTIMONIALS—YOU CAN DO AS WELL 
"I have been driving a car now for a month, and I owe it all to your Course."—Ramsey 

Stewart, Jansen, Utah. 

"I am working in a repair shop. Have increased my income $20 more per month so far 
and expect to get as high as $50 more per month."—Jno. C. DeKoster, Lynden, Wash. 

"I am now working in the American Auto Co., was 
formerly in the jewelry business."—James Tronto, Provi-
dence, R.I. 

"I am now driving a Packard 30. Your Course helped 
me wonderfully."—Edw. Hauler. New Orleans, La. 

"I am driving a 'Winton Six.' I do all my own repair 
work."—Edw. Sawyer, Montclair. N.J. 

, 'Your Course enabled me to get a good position which 
has increased my income."—Geo. E. Davelarr, Prosser, Wash. Ibusin‘els'Yls foeromeergoairkme,ing.ehinl ecan: now in the auto repair 

The illustration shows a picture of a repair 
,eint, shop opened by one of our students and his bank 
•,1r.'"% book with his first deposit—this, not so long ago— 

today he employs several men and has the agency 
for a car and is MAKING MONEY—his name is 
A. C. W ALKER, Vandalia, Ills. 

If you will send for our FREE 24 PAGE 
CATALOG—we will tell you how to get into the 
Auto business—we will also show you TESTI-

MONIAL LETTERS from students everywhere who are now driving cars, 
working in Auto Repair Shops, who have gone into the Auto Repair business 
and who are making money. 

We will do more—we will show you actual repro 
duced letters from BARNEY OLDFIELD, CHAS. 
DURYEA (the man who built the first Auto in 
America) and other leading Motor authorities—who 
endorse this system. 

Surely this system must be something wonderful— 
and it is—let me tell you all about it. 

SEE THIS WORKING MODEL 
There.'are other Models: !one of a Magneto, Engine and 

Carbureter; also a Manikin of an Automobile. The Manikin 
can be taken apart and the models actually work. All moving 
parts on the models made of real metal. (Patents applied for.) 

One of the Models--it actually works. The Course; consists of 40 Instructions, 6; Models, and a 
With this model you learn the principle Manikin, and examinations, diploma. etc. It costa but $12.00, 

oía gasoline engine, how to get right now—price advances:soon. e If you paid $1.000.00 you 
valves, toue the ignition, etc, couldn't get a better Course—nor as good a course. 

Send Now for this FREE Bookar 
It will tell you all about the great Auto industry and the oppor-

tunities. It will show you how others got their start. It is interest-
ing and instructive. 

DYKE'S CORRESPONDENCE SCHOOL OF MOTORING, BOX 7, ROE BLDG. 
ST. LOUIS, MO. 

.7.›,•.A. L. DYKE is the man who originated the first Auto Supply Co. in America (1807), and wrote the first book 
on Autos (two). 

When other schools tell you they supply working models—make them trove it—we can prove all statements we make. 
NOTE.—My system teaches you ELECTRIC IGNITION—you will learn the entire system of Electric Ignition 

for all tyPes of engines—from the battery to the magneto. You will learn how to time and set magnetos. We include a 
working model ola magneto with Course. This subject alone is worth the price. 
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'I'm Going to Make You 
Shop Foreman" 
"You have proved by your work that 
your training fits you for the job" 

This illustration tells the story of the promotion of an I. C. S. student—just another 
•)f the thousands of instances of I. C. S. success. 

Everywhere—in all lines of work—are seen such students, who are forging ahead of 
their fellows and are attaining positions of respohsibility often far beyond t Pir years. % 
The rapid advance of these young men is not due to hick or chance, for an investia tion will 
show that almost without exception they owe their promotion to spare-time study. While 
their less ambitious companions were spending their spare time in idleness these young men 
were preparing themselves for promotion and 
increased salary. 

Through I. C. S. help your salary can be 
raised—your job advanced far beyond the 
"just so much a week, and no more" limit— 
your success in life assured; and all this regard-
less of your age, occupation, address, how much 
or how little you earn, or how much or how little 
spare time you have at your disposal. 

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

Now is the time to start. 

Mark and Mail the Coupon TODAY 

• International Correspondence Schools 
• 
• Box 930, Scranton, Pa. • 
• Please explain, without further obligation on my part, howl • 

can qualify for a larger salary and advancement to the poni. • 
• ion, trade. or profession before which 1 have marked X. • 
• 

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

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

Name 

• St and No. • • 

• City 
• 
• Present Occuptaion 

State 
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YOU'LL WANT MORE 

"Yankee" Tools 
When You See The Line 

35 STYLES 75 SIZES 

No 6i 

Fele-!,bz 

N I 

No. StO 

Send for our Book of Labor Savers 
Tells all about them 

A postal brings it 
,1 I r le I A LE R SELLS, T ii E "VA NEEL" 

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

II II 

Do You Draw? 
We make most everything for the 
Drafting Room and Draftsman. 

gqr Our 9th edition catalog of 
560 pages, contains over 8,000 
items, and a copy will be sent 
FREE upon request. 

«1 We have seven direct dis-
tributing houses and two fac-
tories, which are always at 
your service. 

Eugene Dietzgen Co. 
214-220 East 23rd Street 

New York, N.Y. 
Manufacturers, Drawing, Surveying, 

Mathematical Instruments and Materials 

CHICAGO. SAN FRANCISCO. NEW ORLEANS. 
TORONTO, NEW YORK, PITTSBURG, PHILADELPHIA 

Factoriein NUREMBERG. CHICAGO 

AERONAUTICS 

Will drill lion, Steel or M eio. 
Rock with Bit Brace 

Send this to us with $1.50 and we will de-
liver to your nearest express office. Ask 
about our 3,000 R. D. Tool,. 

SMITH et HEMENWAY CO. 
148 Chambers Street, New York City, N.Y., U. S. A. 

THE LEADING BRITISH MONTHLY 
JOURNAL DEVOTED TO THE 
TECHNIQUE, SCIENCE AND 
INDUSTRY OF AERONAUTICS 

(Founded 1907) 
Yearly Subscription 

ONE DOLLAR - Mailed Free 
NOTE:—Specimen copy will be mailed Free on receipt of lu cent,. 

HEAD OFFICE 
3, London Wall Buildings, London, England 

American Office: 250 West 54th St., New York 

1 
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SMART 

Screw Plate No. B3 
CUTS SEVEN SIZES 

433 - 632 - 832 - 1024 - 1224 -• 142° - 1848 

Stock 634 inches long Tap Wrench 
Plug Taps 

Round, Adjustable Dies 
in. diameter 

All complete in hardwood case with velvet-lined cover 

Sen treceipt f iod to any address o . $3.50 
CATALOG FREE 

A. J. SMART MANUFACTURING CO. 
Greenfield . . Mass. 
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THE APPEARANCE OF' AN ARTICLE 

OF UTILITY QUICKLY CARRIES 

TO THE MIND A CONVICTION 

OF' ITS EFFICIENCY 

The demand for the DISSTON BRAND SAWS, TOOLS and FILES 

has been steadily increasing since IS40 

HENRY DISSTON 8z SONS 
INCORPORATED 

Keystone Saw, Tool, Steel and File Works 

PHILADELPHIA 

III 

PHOTOGRAPHIC BOOKS 
Dark Room Dime Series Photo Beacon Dime Series 

1. Retouching for Amateurs. Elementary instructions 
on removing defects in negatives, and improving 
your home portraits. 

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

3. How to Take Portraits. Describes the making of 
backgrounds and apparatus, lighting, posing, ex-
posure and development of home portraits, indoors 
and out. 

4. How to Make Enlargements. Simple directions for 
making enlargements without special apparatus, 
and instructions for making an enlarging lantern 
and a fixed focus enlarger. 

5. A Manual of Photography. A first book for the be-
ginner, but valuable to everybody, because written 
out of long experience. 

6. Practical Development. An up-to-date treatise on 
all the phases of this perplexing subject. Describes 
the construction of developers and their action under 
all circumstances. 

7. Popular Printing Processes. The manipulation of 
the simpler processes, blue-print, printing-out, and 
development papers. 

8. Hints on Composition. Some simple considerations 
of elementary principles of picture construction. 

L Development. By Alfred Watkins. 

2. Photographic Printing Processes. By Louis H. Hoyt. 

3. Beginner's Troubles. By J. Edgar Ross. 

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

5. Isochromatic Photography. By R. James Wallace. 
Any of the above, postpaid, 10 cents each. 

Photo Beacon Exposure Card. By F. Dundas Todd. 
The simplest exposure calculator ever devised. 
90th thousand now selling. 25 cents. 

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

AMERICAN PHOTOGRAPHY, 213 Pope Bldg., Boston, Mass. 
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rill 

The only Vacuum Pumps and Pressure Blowers 
that take up their own wear. The centrifugal force holds the wings 
againgt the cylinder without the use of springs. A high, positive and 
gteady pressure and vacuum without fluctuation is the result. The wings 
and cylinder are the only moving parts and these are large and gtrong. 

LEIMAN BROTHERS 

PRESSURE BLOWERS  

AND VACUUM PUMPS 
used in connection with all sorts of gas and oil furnaces, blow-pipes 
and appliances, gas producers, tegting mains and meters, sand blagting, 
agitating liquids, blowing chips and particles from machines, drills, 
presses and other tools, as well as for 

Vacuum Cleaning Outfits 
Catalog No. 82 for Blowers Catalog No. 83 for Vacuum 

LEIMAN BROS. 
62AC JOHN STREET NEW YORK, U.S.A. 

Sheffield, England- Thos. Ashton, Ltd.; Vienna, Austria —White, Child & Raney. 
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BRANDES LONG DISTANCE RECEIVERS 
T illustrated 
1 receivers are our 
Improved Navy, 
which are guaranteed 
to beat anything on 
the market for long 
distance readin g. 
Sent on trial so that 
you may verify this 
statement at your 
o w n station, a n tl 
under your own con-
ditions. 
Complete set, $13.00 

Send for Illustrated 
LataIng 

C. BRANDES, Inc. 
109-1 it BROADWAY, 

NEW YORK 

‘,rent for .4an Franrisen. FORD KIten. nia Belvidere Stee l 

Would You 
Like to Own 
AGOOD RELIABI F. 

Reece Screw Plate 

Genuine Reetm octet, Plate 
eiI Cutting Machine Screw 

Sizes, Nos. 4-36, 6-32, 8 .92. 
10-2.1e 12-24, with 6 adjust-

able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with vetvet-hoed 
cover. Sent post-paid to any address en receipt oi 

 $2.95  
E F REECE CO., Greenfield, Mass 

BUILD YOUR OWN 
APPARATUS from 
Descriptions Given 
in this Magazine 

W E can supply you with parts for this and 
any class of experimental work. We 

shall be pleased to furnish estimates on your 
requirements free of charge. 
We expect to have our new small parts and 

rough stock catalog completed some time in 
January, and will be pleased to send copies to 
all our friends and customers. In the inter-
vening time, we would request that you send 
us a simple sketch or description of anything 
that you may require, and we will do all in our 
power to furnish you with the material desired. 
Our machine shop is well equipped with 

tools and machinery for the production of 
accurate work, and we should be pleased to do 
your experimental work for you. 
We have the following lists, any of which 

will be sent upon request to those interested: 
Tools, Woodside Workshop Outfits, Books, 
Small Motors, Storage Batteries, Isolated 
Lighting Plants, Glass Shades and Reflectors, 
Books, Magazines, etc. Any of these lists 
will he sent upon receipt of 2 cents in postage 

WOODSIDE/. ELECTRICAL SHOP 
NEWARK. N.J. 

Vi . 

EUREKA 
Telegraph Instrument 

fv-3 

ieweeimenir • 

A High Grade Practical Telegraph Set 

List No. 178, wound to 5 ohms, $1.30 
List No. 179, wound to 20 ohms, $1.45 

CATALOC 24NI 
192 pages, over 1000 illustrations 

MAILED ON REQUEST 

Manhattan 
Electrical Supply Co. 
NEW YORK CHICAGO 
17 Park Place 114 S. 5th Avenue 

AUTO ANSWERS  
FREE FOR EXAMINATION 

AUDELS 
ANSWERS 

ON 

AUTOMOBILES 

Price $1.50 

.11e you interested in automobiles? If 
so. let us send you on seven days' free 
trial—without deposit—this big, new 
512- page illustrated manual, entitled 
"Audels Answers on Automobiles." 
It is impossible to get the greatest effi-
ciency out of a car until you know every 
point in running, caring for and adjust-
ing the machine. 
In this new book just the problems you 
are up against are solved in a way that 
you can easily understand, and so that 
you can immediately turn to your car 
and apply the knowledge. 
We don't want you to take our word, or 
anyone else's for it. We are willing to 
send you the book without deposit. Use 
it seven days in connection with your 
car. Then send back the book or remit 
$1.50. Could anything be fairer? 
Cut out and fill in your name and ad-
dress plainly at the bottom; place it in 
an envelope and mail. Your copy of 
"Audels Answers on Automobiles" 
will reach you by return post, prepaid. 

Theo. Audel 6: Co., 63 Fifth Ave., New York 
Kindly mail me copy of Audels Answers on Automobiles, 

and, if found satisfactory, I will immediately remit you 
$1.50, or return the book to you. 

NAME  

OCCUPATION 

ADDRESS  E.8t M 
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I:. W. $15.00 K.W. $22.00 
The latest addition to a product 

famous for its reliability 

'1' 1 E 

"Bli t z en Transformer 
Highest Efficiency 

Honest Construction and Rating 

Highest Power Factor 

A Transformer you will be proud to own 

Guaranteed for one year 

THE NEW "BLITZEN" 

K.W. Transmitting Set 
Blitzen transformer. Special zinc spark gap. Helix 

of edgewise wound copper strip on hard rubber 
supports. Glass plate condenser and special 
wireless key. Mounted in one highly finished 

mahogany cabinet. 
PRICE, complete $35.00 

.tamps for complete catalogs 

CLAPP-E.ASTHAM CO 
139 MAIN STREET, :: CAMBRIDGE, MASS. 

AVI.SWORTII AGENCIES C. ,. l4. Seo‘md Stre,t 
Western Sales Agents San Francisco. Cal. 

MARCONI 
EXPERIMENTAL 
APPARATUS 

the cut is shown our experimental mag-
_1_ netic detector, which is practically equal 
to our commercial detector, except that it is 
hand-operated. Price, $10.00 

This detector and a pair of our 13 oz. 
180-ohm double headband phones, designed 
for use, with it. Price, $16.25 

An illustrated catalogue will be sent on re--
quest, when accompanied by a two-cent stamp 

ADDRESS DEPT. M 

Marconi Wireless Telegraph 
Company of America 

29 CLIFF STREET NEW YORK 

RITCHIE 
Wireless Transformers 

This illustration shows only r2 of what 
you get for $30.00. 

We always include condenser FREE 
with our Transformers, the best 

on the market. 

WE GUARANTEE RESULTS! 

SEND STAMP FOR CATALOG 

E.S.RITCHIE & SONS 
114 (% press St., Brookline. Mass. 
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A BIG ITEM 
in getting results is complete confidence 

in your apparatus. In gaining ;um! 

keeping the confidence of 
thousands of users, 

Murdock Wireless Receivers 
have proved their superior sensitiveness, 

their thorough construction, and 
their lasting worth. 

To those who desire the confidence which 
only the best can give, we recommend the 
receivers here priced: • 

No. 50, Complete Double Head Set 
2000 ohms . . . . $7.50 
3000 ohms . . . . 8.50 

No. 61, Commercial Set, complete 
2400 ohms . . . . $12.00 

We will refund your money, if you can bu\ 
better receivers at the prices. 

Write for dcçcri,tion, or better still try a J'aie 

WM. J. MURDOCK CO. 
30 Carter Street Chelsea, Mass. 
162 Minna Street 221 S. Clinton Street 
SAN FRANCISCO CHICAGO 

MOTORS 

Motion Picture Machines 
1/42 and 143 H.P. Direct and 
Alternating Current Motors 

VARIABLE SPEED SINGLE PHASE 
Motors that absolutely will not heat 

q These motors 
are the Opera-
tor's ideal for 
Picture Ma-
chines, as the 
Speed is under 
instant control. 

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

Device., Coffee Mills, Meat Choppers, Printing Presses.. etc., etc. 
Dental and Medical work • specialty. Positively the best motor for use 

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

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

BARNES MFG. CO. 
96 Belmont Street, :: Susquehanna, Pa. 

THE KIND THAT SATISFY 

Wireless Receivers 

Serid 

or 

Special 

Club 

Offer 

Send 

for 

Folder 

Number 

1400 

Have Hard Rubber Shells 
Aluminum Inner Shells 

Wound with hest grade of col'l'er wire, silk-covered 

EXTREMELY SENSITIVE 

The lioltzer-Cabot Electric Co. 
BROOKLINE, MASS., AND CHICAGO, ILL. 

THIS SPACE WAS 

PURCHASED BY THE 

STANDARD WIRELESS 
EQUIPMENT COMPANY 
for the purpose of calling your attention to the 
fact that their instruments offer a much higher 
degree of efficiency, compactness and conven-
ience of operation and adjustment than any 
other make of wireless equipment which the 
market at present affords. 
The "Standard" line includes many such 

recent improvements as Rotary Spark Gaps, 
Break Keys, Variometers, Rotary Tuners, 
Highly Selective Receiving Systems, etc., as 
well as a complete line of high-grade equipment 
for both commercial and experimental installa-
tions. 
We shall be pleased to forward to any address, 

a copy of our new, beautifully illustrated catalog, 
together with a number of attractively printed 
cards bearing inscriptions suitable for hanging 
in your wireless station. 

STANDARD WIRELESS EQUIPMENT CO, 
LOS ANGELES, CAL. 

EASTERN AGENTS 

EASTERN WIRELESS EQUIPMENT CO. 
111 Broadway New York City 
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ENGINEERING LABORATORY PRACTICE—Part II 

Steam Engine Testing 

P. LE ROY PLANSBURG 

One of the primary objects in making 
a steam engine test is to determine the 
power developed by the engine. While 
there are various ways of measuring the 
power, this article will describe but one, 
namely, that in which a steam engine 
indicator is used. The reason for select-
ing this particular method of testing is 

I'. 
10   

Area = .50 ft. lb. 

so fe 

that the indicator diagram obtained shows 
not only the power developed, but also 
many other things that it is important 
for the engineer to know, among which 
may be mentioned the arrangement of 
the valves for admission, cut-off, release 
and compression of the steam in the 
cylinder. There are, however, several 
objections to the use of the indicator for 
engine testing, as the indicator, even when 
in good order, is liable to an error of from 
2 to 3 percent and can seldom be run 
at more than 350 or 400 revolutions per 
minute. 

Since work is the product of Force 
by Distance, it is possible to represent 
work by an area. For instance, the 
lifting of a weight of 10 lbs. through a 
distance of 50 ft. might be represented 
by such a diagram as is shown in Fig. 1. 

In this diagram the weight lifted is 
represented by the ordinate AB, and the 
distance through which the weight moves 
by the abscissa AC. The area ABDC 
representing the number of foot-pounds 
of work done. 

In a similar manner the work done by 
the steam in an engine cylinder can be 
represented by an area in which one set 
of co-ordinates is proportional to the piston 
travel, while the other set of co-ordinates 
bears a constant ratio to the pressure 
of the steam within the cylinder during a 
single cycle of the engine. This steam 
pressure, which is acting upon the piston, 
of course varying at different points of 
the stroke. 
The easiest way of determining this 

work area is by the use of an instrument 
known as the steam engine indicator. 
This instrument consists substantially 
of a carefully adjusted piston of known 
area (usually 32 in.) moving without 
sensible friction in a cylinder. The bot-
tom of the piston is subjected to the 
pressure of the steam in the engine cylin-
der, while to resist the upward movement 
of the indicator piston, a spring of known 
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resilience is employed. This spring is 
very carefully calibrated, so that if a 
pressure of 10 lbs. lifts the indicator piston 
3/2 in., a pressure of 20 lbs. will raise it 
1 in. Fastened to the top of the piston 
is a rod which is allowed to project up-
ward through the cylinder and to which 
is attached a lever arm. Any movement 
of the indicator piston either upward or 
downwArd is transferred by means of a 
parallel motion to a brass point. This 
point is marked "A" in Fig. 2. 
The length of the lever arm is so pro-

portioned that the motion of the piston 
will be magnified a certain amount. The 
brass point traces a line upon a special 
sheet of chemically treated paper. 
The paper upon which the record is 

made is wound upon a drum, which is so 
connected to the cross-head of the engine 
that for every displacement of the cross-
head the drum revolves a certain amount. 
As the piston moves up or down inside of 
the indicator, the drum will be rotated 
and the brass point will trace a line on the 
indicator card. Since the rotation of the 
drum is proportional to the motion of the 
piston of the engine; every point on the 
line drawn will correspond to the pressure 
inside the engine cylinder at that dis-
placement of its piston. 
When testing an engine, the indicator 

is attached to the engine cylinder by 
tapping a hole in the cylinder at the clear-
ance space. The engine is then started 
and the drum of the indicator is connected 
by a cord to the cross-head of the engine. 
As steam is admitted to the cylinder, 

the pressure rises rapidly and the brass 
point of the indicator draws a line similar 
to AB in Fig. 3. If the steam is admitted 
quickly enough, the line AB will be prac-
tically vertical. 

During the time that the valve is open, 
the curve traced will be one resembling 
BC. At the moment of cut-off, the point 
C is obtained, and from this point to 
point D, the steam is expanding in the 
cylinder. This curve CD will approxi-
mate an equilateral hyperbola, and is the 
expansion curve for all true gases. The 
point of release (namely, the point where 
the exhaust valve opens) is shown by 
point D on the diagram. From this 
point, there is a loss of pressure until we 
reach the lower limit of cylinder pressure. 
The line EF represents the pressure 
against which the piston must act during 

Y 

o 

Fig. J. 

X 

the return stroke. The point at which 
the exhaust valve closes is hard to locate 
definitely, but is to be found somewhere 
near to point F. After the exhaust valve 
has closed, the steam remaining in the 
cylinder is compressed, and the pressure 
rises until it reaches tile pressure repre-
sented by point A. 
One cycle has now been completed, and 

as the admission valve again opens the 
piston begins to move forward. It is 
evident that the work done is represented 
by the area enclosed by the curve ABCD-
EFA. If the indicator diagram is plani-
metered (or the area found in some other 
way), and this area is divided by the 
length of the diagram a pressure is ob-
tained which is known as the mean effect-
ive pressure. The pressure so obtained 
is equivalent to a pressure which, if al-
lowed to act • through the whole length 
of the stroke, would produce the same 
amount of work as does the varying press-
ure which really does act upon the piston. 
WZ represents on the diagram the press-
ure of the atmosphere, and is 14.7 lbs. 
above the zero line of pressure. 

In computing the horse-power of an 
engine from an indicator diagram the 

PLAN 
formula, H.P.— , is made use of. 

33,000 
In this formula, P equals the mean 

effective pressure, L equals the length of 
the engine stroke, A equals the area of 
the engine piston, and N equals the 
number of revolutions per minute. P is 
measured in pounds per square inch, 
L in feet, and A in square inches. Thus 
it is at once seen that PLAN gives us 
the work done in foot-pounds, and since 
a horse-power is the quantity of work 
equivalent to the raising of 33,000 lbs. 
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through a distance of 1 ft. in one minute's 
time, it is possible to obtain the result in 
horse-power if PLAN is divided by 
33,000. 

In Figs. 4, 5, 6, 7 are shown indicator 
cards obtained from actual tests. Figs. 
4 and 5 are from tests made upon a high-
speed single-acting engine, while Figs. 6 
and 7 are from tests made upon a Harris-
Corliss engine. These cards and the 
computations given for them are simply 
given to show how the horse-power of 
an engine may be obtained and no claim 
is made that the engines are run at their 
highest efficiencies. We see from the 
cards in Fig. 4 and Fig. 5 that the engine 
valves were not set exactly right, while 
the hump in the curve of Fig. 4 near 
release, and the reverse loop in the upper 
part of the curve of Fig. 5, tell us that 
probably a small amount of steam leaked 
past the piston. 

F7{9. 4. 
L=3.49 in. 
A=0.75 sq. in. 
P=A 

—0.308 lbs. 

Scale of the spring=60 lbs. 
Therefore M.E.P.=18 .48 lbs. 
Area of piston= (43)2(ir)sq. in. 
N=374 
L=8 in. 

PLAN 8 - j374 
H.P.- - 18.48 x-x(4 %)2(r)x---= 7.92 

33,000 12 33,000 

L=3 . 49 in. 
A=1.13 sq. in. 
A 

P..—..0.324 lbs. 
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Scale of the spring=60 lbs. 
Therefore M.E.P. = 19 . 44 lbs. 
Area of piston= (4%)2(7r)sq. in. 
N=374 
L=8 in. 

PLAN 8 374 
H.P.= - 19.44 x-x (4 )2(r)x -= 8.33 

33,000 12 33,000 

rig. 6 

L =4 . 60 in. 
A=2.04 sq. in. 
A 

P=—=0.443 lb. 

Scale of the spring= 40 lbs, 
Therefore M.E.P.-17 . 72 lbs. 

— -0 . 00300 
33,000 

N=66 
PLAN 

H.P.- -17.72 x 66 x 0.00300=3.51 
33,000 

Fig. 7. 

L=4.63 in. 
A=2.03 sq. in. 
A 

P=—=0.438 lb. 

Scale of the spring=40 lbs. 
Therefore M.E.P. =17.52 lbs. 

LA ) 
  -0.003103 

‘33,000 
N=66 

PLAN 
H.P.- -17.52 x 66 x 0.003103=3.59 

33,0001 
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GLUE AND HOW TO USE IT 

W. J. H. 

Glue is an adhesive used chiefly for 
woodwork, and, being soluble in water, 
loses its hold if the work is kept in damp 
situations or is frequently wet. Glue 
may be purchased either in solid or liquid 
form. The latter is useful when only 
required occasionally for small work; 
but solid glue, which has to be melted 
for use, is both cheaper and better, and 
is most commonly used by woodworkers. 
Glue varies in quality; but the way in 
which it is used is the main factor in 
making it hold well. A man who knows 
how to use it can do better work with 
poor glue than a less experienced one 
can do with the best glue. 
The joint must fit closely everywhere; 

the glue must be of suitable consistency, 
hot, applied quickly, and the joint closed 
and kept tightly pressed together until 
the glue is dry. The joint must not only 
be fitted perfectly before gluing, but it 
must be as close as possible after, the 
glue being in the fibers of the wood, and 
not in an appreciable film between the 
surfaces. To ensure this, the parts are 
always rubbed together whenever possible 
with heavy pressure, to force superfluous 
glue out at the edges. When this cannot 
be done conveniently, simple pressure 
has to suffice. In some cases even this 
cannot conveniently be applied except 
by hand, while the gluing is being done. 

Pze. 1. 

In very small joints this does not matter 
so much; but when there is any doubt 
about glue holding a joint, it is never 
relied on alone. Screws or nails are used 
in addition, and glue is regarded only as 
an assistance to these, and not the pri-

mary means of union. In such cases, 
less pains are taken to make a good glue 
joint. The insertion of screws or nails 
will spoil it as a perfect glue joint if they 
are put in before the glue is dry, and, 
generally, if screws or nails are to be used, 
it is very objectionable to wait a day or 
more for glue to dry before inserting 
them, in order to gain a very slight ad-
vantage in the character of the joint. 

Fla. 2. 

When glue alone is used, the work must 
be laid aside for drying, the time allowed 
depending on the size and character of 
the work and the subsequent operations 
on it. A small bit glued on anywhere 
will dry quickly; a large joint requires 
more time. 

Glue is dissolved for use in a glue-pot, 
consisting of an outer pot for water only, 
and an inner pot for the glue. Water is 
added to the latter to reduce it to suitable 
consistency. Heated in this way, the 
temperature does not rise above that of 
boiling water, and the glue does not burn 
and stick to the pot as it would in a single 
vessel. For occasional use at home a 
special glue-pot is not necessnry, as glue 
can be melted very well in an old tin 
placed in a saucepan of water. Before 
heating, glue should be allowed to soak 
in water for a few hours. This softens 
it, and it can then be melted in a few 
minutes, or as soon as its temperature 
can be raised to the usual maximum 
'height. If not previously soaked, it 
takes a long time for it to melt, and lumps 
of imperfectly dissolved glue remain in 
it for hours; besides which, prolonged 
heating weakens glue. It is best to make 
small quantities at a time, and use it up 
without many reheatings. The process 
of heating is also hastened if the glue is 
broken into small pieces before putting it 

- 
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in the water. Glue must be kept as clean 
as possible, and especially free from grease 
of any kind. In workshops where glue is 
constantly being used, two pots or more 
are kept, so that while one is in use glue 
can be soaking in cold water in the other 
ready for heating when wanted. In other 
cases a pot is cleansed at night, and 
glue put in to soak ready for use next day. 

Glue-brushes also required experienced 
treatment. While the glue is being 
dissolved, a stick should be used to stir 
it with. The brush is not to be put into 
it until about to be used. A new brush 
should be soaked for a little time in hot 
water before being put into the glue. 
Brushes should not be left in glue that is 
allowed to get cold. They should be 
taken out as soon as the glue is done with, 
and soaked in hot water, so that the 
bristles will not get stuck together. For 
gluing large surfaces, a large brush is 
necessary to spread the glue as quickly 
as possible. For applying glue to very 
small and intricate places, suitable sticks 
of wood pared thin at the end are better 
than brushes. Sometimes the bristles 
of a new brush are too long and flexible, 
and bend too easily. The brush can 
be stiffened by binding string around 
the bristles just below the handle. When 
the brush has worn shorter, this string 
is removed. 

For large surfaces glue is diluted rather 
thin; for very small work it should be 
comparatively thick. It is better, if 
possible, to warm large surfaces before 
applying the glue, so that it shall not 
become chilled too much before the joint 
can be closed; in which case it fails 
to hold well. Sometimes hot water is 
applied immediately before- the glue to 
serve the double purpose of warming 

Flo. 3. 

the wood;and diluting the glue for a large 
surface. When glue is kept constantly 
hot, it is necessary to add water occa-
sionally to keep it thin enough for use. 
In diluting it for immediate use, hot water 
should be added. If cold is used, a little 
time should be allowed for thdYglue to 
become heated up again. Thickening 
is slower process, requiring the addition 

Flo. 4. 

of more glue broken very small, or time 
allowed for the water to evaporate. 

After being glued, joints are kept under 
.pressure in various ways, depending on 
the character of the work. The staple, 
or dog, and the way it is used is sbown 
in Fig. 1. As many of these as may be 
necessary are simply driven in with a 
hammer nearly as far as they will go, 
and, owing to the way their spikes are 
shaped, they draw the joint together. 
It will be seen in Fig. 1 that all the taper 
of the spikes is on the inside, the outer 
edges being parallel. When the glue is 
dry, the staples are pried out with a 
screw-driver. They make holes in the 
wood, but these are seldom objectionable. 
They are oftener used in end grain than 
in side grain. 
The hand-screw, Fig 2, is in very com-

mon use for squeezing small joints to-
gether. Hand-screws are generally used 
in pairs; but the • number required de-
pends entirely on the size of the work. 
After being adjusted, the final tightening 
is accomplished by a turn of the screw 
farthest from the gripping portion of the 
jaws. This causes them to close at that 
part, and spread slightly more open at 
the opposite end where the screw is 
thrusting. It will be seen that the screw 
nearest the beveled or gripping end 
passes entirely through both jaws, but 
is threaded only in the farthest one. The 
other screw passes through one jaw, and 
merely pushes against the other, its end 
fitting in a hole to keep it in position. 
A great deal of squeezing power can be 
exercised with a hand-screw; but care 
must be taken to see that the jaws are 
gripping the work parallel. - Hand-screws 
are made of wood and in different sizes. 
Their capacity from tips of jaws to the 
nearest screw is rather limited, but is 
sufficient for most work, and when a 
broad surface has to be clamped, hand-
screws are used at intervals all round the 
edges. If this still leaves a considerable 
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middle portion unaffected by them, bars 
of wood are placed across the exterior 
of the work, and gripped with it to ex-
tend the area of pressure. 
Next in importance to the hand-screw 

comes the long bar-cramp, Fig. 3. This 
is used chiefly for large frames, and for 
boards edge to edge. It is used a great 
deal for other purposes besides squeezing 
glue-joint, as, in fact, the hand-screw 
and staple are also. Fig. 4 is a metal 
"G" cramp, which is very useful and is 
obtainable in a wide range of sizes. Its 
action is simpler than that of the hand-
screw; but it is not so commonly used 
for woodwork, one reason being that 
blocks of wood are often necessary to 
prevent its small metal jaws from damag-
ing the surface of the work. Another 
reason is that in making great variations 
between the distances of the jaws the 
workman has a way of revolving the 
hand-screw which opens or closes them 
rapidly, but with the "G" cramp it can 
only be done slowly. In large sizes also 
the hand-screw is cheaper and lighter 
than a metal clamp. 

Besides the regular appliances for 
clamping, there are numerous methods 
which are more or legs improvised to suit 
the work. Sometimes weights are put 
on top of the glued parts, often with large 
pieces of wood under the weight to dis-

FIG. 5. 

tribute the pressure. Sometimes work 
can be wedged or bound with string. 
Sometimes small wire nails are driven 

FIG. 6.. 

in at an angle around the edges with 
their heads projecting sufficiently for 
withdrawal after the glue is hard. 
The wet glue swells the surface a little, 

and there is always a tendency for the 
joint to curl at the edges. If the 
wood is very thick, this is impossible, 
and if it is extremely thin, it may be too 
weak to overcome the hold of the glue. 
When moderately thin, the outer surface 
is often washed with hot water to counter-
act the effect of the hot glue on the other 
side. In other cases where a small bit 
has to be glued on, it may be put on extra 
thick to prevent curling at the edges, and 
trimmed down after the glue is set. If 
pressure on the exterior can be employed, 
no other means of keeping a close joint 
is necessary. 

In gluing two pieces of average size 
together, one of them is secured in the 
vise, as in Fig. 5, or is laid on the bench, 
as in Fig. 6, with its front end against 
the bench-stop, and has a staple driven 
into the bench behind it, or is secured 
behind in any other convenient way to 
prevent it from slipping about on the 
bench while the other piece is being ad-
justed on top. Then the other piece is 
held by its side in a tilted position, as 
shown, and glue applied to both surfaces 
as quickly as possible, and the piece held 
by the hand is turned over onto the fixed 
piece. Then it is slid backwards and 
forwards a few times on the other, and 
with some amount of side movement, 
to rub as much glue as possible out at 
the edges. As the glue is forced out 
the sliding becomes more difficult, and 
exact adjustment of the parts must be 
made without allowing the slightest 
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separation of the surfaces. If they are 
allowed to separate while the adjustment 
is being made the glue joint will be a 
very poor one. They should be separated 
completely and re-glued. As soon as 
they are adjusted, staples are driven in 
or clamps applied. Very often staples 
are driven first and clamps put on as well. 
Then the work is laid aside for several 
hours to dry. In order to accomplish 
the clamping as quickly as possible after 
the gluing, the clamps required are set 
to size and laid ready for use before the 
glue is put on. Work of the size shown 
in Figs. 5 and 6 would be glued by a single 
workman, but assistance is always ob-
tained for gluing large joints. In such 
cases a man stands at each end, pressing 
down on the upper piece of wood and 
doing his share in sliding it backwards 
and forwards, and making the final ad-
justment as exact as possible. There is 
no objection to using a mallet or hammer 
if the parts hold too tight to be adjusted 
a small amount at the finish; but it is 
avoided as a rule, because there is more 
risk of breaking the joint by a blow than 
there is by pushing and pulling. Joints 
glued in this way (assuming that the 
surfaces fit each other) are the most 
perfect glue joints possible, with the excep-
tion of veneering joints, to be spoken of 
further on, and the methods adopted in 
veneering are impossible in gluing thick 
wood. 

Glue is used in many cases where a 
strong joint is impossible unless screwed 
or nailed as well as glued. Under ordi-
nary circumstances glue cannot be trusted 
to hold end-grain or crossed-grain sur-
faces. The grain of both parts must 
run parallel. End-grain does not unite 
well at all to another surface. The glue 
sinks into the pores and the joint is easily 
broken. By applying two coats of glue 
the absorption is minimized, but there 
is no strength in such a union. In crossed 
grain the shrinkage of each piece is at 
right angles to the other, and this breaks 
the glue joint. Screws or nails are nearly 
always used in such cases. Plywood is 
an exception, and veneering is often done 
with crossed grain, but the wood in both 
cases is perfectly seasoned, and is never 
intended to stand even a damp atmos-
phere, leave alone exposure to the weather. 
Moreover, the gluing is exceptionally 
well done. Joints with parallel grain 

can shrink or swell in unison without 
breaking the hold of the glue. Mortise 
and tenon joints are nearly always glued, 
although the surfaces in contact are 
entirely crossed and end-grained, but 
it is only in very light cabinetwork that 
the glue is trusted alone. There is, 
moreover, the fact to be remembered 
that such joints, and dovetails also, fit 
with some degree of tightness independ-
ently of the glue. Another point about 
them is that the surfaces are too small 
to shrink much. In dovetails, especially, 
glue is quite satisfactory, because the 
dovetailed framework is invariably made 
secure by the attachment of the bottom 
piece or back. In putting these joints 
together, and in doweled joints also, 
there can, of course, be no rubbing of 
the parts to work out the superfluous 
glue. They are pressed together and 
clamped, if the character of the work 
permits clamping. In gluing dovetails, 
the form of these insures a tight connec-
tion in one direction, and in the other 
way they are simply driven with a mallet 
or hammer on a block of wood until the 
parts are as close together as they will go. 
In all glued work glue is applied to both 
the surfaces to be united. An exception 
is in gluing such things as cloth or paper 
to wood, when the glue should be applied 
to one only. 

In cabinetwork and joinery, glue blocks, 
as shown in Fig. 7, are very frequently 
stuck in interior angles to assist in holding 

Fla. 7. 

parts together and keeping them at 
right angles with each other. They are 
used only in positions where they will not 
be visible when the work is finished and 
in place. The blocks are planed in long 
pieces measuring, perhaps, 1% in. in 
cross section, and are cut off in blocks 
2 or 3 in. long. They are simply glued 
into the angles, being rubbed backwards 
and forwards slightly, to make a good 
joint, but are not clamped or secured in 
any way except by the hold of the glue. 
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They are, of course, used only for indoor 
work. They are common in the plinths 
and cornices of wardrobes and similar 
carcass furniture, and in staircases. 

In veneering, or gluing, very thin wood 
on the surface of thicker, there are two 
methods peculiar to that class of work, 
neither of which are applicable to the 
gluing of thick pieces together. In one 
the wood is treated almost as if it were 
paper, and is squeezed to the thicker 
material with an appliance called a 
veneering hammer, superfluous glue 
being forced out by the pressure and 
sliding action of the thin smooth edge 
of the hammer. This makes a close 
union, and the veneer is so thin that it 
remains as it is pressed, and does not 
require prolonged pressure. The other 
method is to clamp hot plates of wood or 
zinc, known as cauls, on the veneer, and 
leave them:there till the glue is dry. This 
method is adopted for thick veneer. The 

heat of the cauls penetrates the veneer 
in a few moments, and causes the chilled 
glue to run freely again, and, combined 
with the pressure, this makes a perfect 
glue joint. For small work by this 
method hand-screws are used to apply 
the pressure. On a large scale entire 
boards are veneered and put in presses 
specially for the purpose. Veneering 
also differs from ordinary work in the 
method of preparing the joints. For 
uniting two pieces of thick wood it is 
necessary to fit the surfaces to each other, 
generally by planing them perfectly true. 
Veneer, being thin, will accommodate 
itself to an untrue surface, and though 
the veneered surfaces are approximately 
flat or curved, as the case may be, they 
do not have to be carefully fitted. An 
absolutely smoothly-planed surface is 
unsuitable for this work, and roughness 
is generally imparted with a toothing-
plane to make a better glue joint. 

TESTING WIRELESS TELEPHONE RECEIVERS 

NORMAN M. DRYSDALE 

It often happens that a fault in the 
receiver of a wireless set may be traced 
directly to a disconnection, either in 
the telephones themselves, or in the leads 
connecting them. 
The most common method of ascertain-

ing whether this is the case, is to connect 
them to a dry cell; a very loud click 
heard in the phones denoting a complete 
circuit. Now this method is very detri-
mental to their sensitiveness, as the com-
paratively large current passed through 
the magnet windings tends to upset the 
delicate degree of magnetism already 
existing between the ferrotype plate and 
the magnet poles. This degree is such 
that:ierequires but a very small additional 
magnetism to actuate the diaphragm. 
If, therefore, this balanced condition is 
upset, it will require a much larger addi-
tion of magnetism, thus the sensitiveness 
of the instruments will be reduced. 
The following test provides just suffi-

cient current to effect the diaphragm, 
and besides indicating a complete circuit 
or otherwise, also gives one some idea 
of their sensitiveness. 
• Procure a dime and cent piece, and 
between them Sandwich a piece of blot-
ting-paper, moistened with water. It 

will be found that on applying one ter-
minal of the telephone leads to the dime, 
and the other to the cent, quite a loud 
click will be heard in the receivers, pro-

Dime 

B/ottin 

Palier Te/e,blione 

erm/i7a/s 

amt 

duced by the contact of the two dissimilar 
metals, brought about by the damp 
blotting-paper, generating a minute 
current. It should be noted that the 
coins should not be allowed to touch 
each other or the little cell will be short-
circuited and fail to produce any current. 

" So you heard the bullet whiz past 
you?" asked the lawyer of the darkey. 

"Yes, sah, heard it twict." 
" How's that ?" 
"Heard it whiz when it passed me, 

and heard it again when I passed it"— 
American Boy. 
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THE LATEST TYPES OF MERCURY CONVERTER' 

DR. W. HECHLER 

a 

The theory of the converter is well 
known, so that the present article is 
confined principally to its technical 
aspects, though a few preliminary words 
may be advisable with regard to some 
of the physical points of the problem. 
Between the electrodes of a vacuum 
tube, the negative of which consists of 
mercury, a direct current at 1,000 volts 
is necessary to start the arc. The 
resistance to the passage of the current 
lies entirely at the mercury cathode, 
but as soon as the arc is formed it falls 
to a low value so long as current passes 
to the cathode. This change in the 
resistance is caused by the ionization 
of the mercury vapor. The permanent 
voltage-fall between the electrodes is 
made up of losses at the cathode, anode 
and in the mercury column, and amounts 
generally to something between 13 and 
25 volts. If, now, the current falls 
below a certain definite value for the 
hundred-thousandth of a second the 
arc is extinguished; consequently, with 
ordinary single-phase current, a con-
tinuous arc is impossible, because the 
current periodically passes through the 
zero value. An auxiliary direct current 
of some kind is therefore necessary, and 
this is obtained by means of choking 
coils, which cause a slight overlapping 
of the currents in the circuits into which 
the whole is divided. This is, of 
course, unnecessary with polyphase 
current, but with single-phase cur-
rent, there are two ways in which the 
choking coil may thus be arranged. In 
the one case the coil is arranged in 
parallel with the anodes of the vacuum 
tube, and therefore in parallel with the 
secondary terminals of the transformer, 
while its middle point is connected 
through the direct-current circuit to 
the cathode. In the other arrangement 
the choking coil is placed between the 
middle point of the transformer winding 
and the cathode, and is therefore in 
series with the direct-current circuit. 
The author gives, further,' some oscillo-
graphic records of the currents and 
voltages in the different parts of the 

circuit, which are not, however, repro-
duced here. It suffices to say that the 
amount of overlap is a very important 
factor, determining, as it does, the nature 
of the direct-current wave which is pro-
duced. With polyphase current the 
overlap is already provided by the nature 
of the current itself, and the greater the 
number of the phases the less will the 
resulting direct current tend to pulsate. 
The vacuum tubes, used as converters, 

differ in the number of the electrodes, 
which depends on the number of phases; 
there are also differences in size, both 
of the tubes and of the electrodes, the 
anodes depending on the maximum 
value of the direct current to be de-
livered; finally, the distance between the 
electrodes depends on the voltage of 
the direct current. As already stated, the 
distance between the electrodes, particu-
larly that between cathode and anode, 
determines the working voltage. Up 
to 200 volts the internal drop is about 
15, and in the shapes in which the tubes 
are usually constructed, it is independent 
of the current which these are intended 
to carry. The efficiency of the converter 
depends on the fall of voltage in the 
tube, and on the losses in transformer 
and choking coil, and it increases as 
the direct-current pressure rises. 
The complete apparatus includes the 

tube with its transformer and choking 
coil, which can be mounted on the 
switchboard together with the switches 
and instruments. The shape which it 
eventually takes depends partly on the 
purpose to which it is to be applied, 
and one of the most important is that 
of charging accumulators. For this 
purpose the Allgemeine Elektricitats 
Gesellschaft builds units for 5, 10, 20 
and 30 amperes for single-phase current, 
and for 30 amperes for polyphase cur-
rent. The starting is effected by hand, 
a knob being mounted on the front of 
the switchboard. If this knob is turned, 
the tube is rotated sufficiently to bring 
the mercury of the cathode into contact 
with that forming an auxiliary anode; 
and on turning the knob back into its 

*Abstract of an article in the 'Elektrotechnische Zeitschrift." 
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original position, the mercury connection 
is broken, though it has in the mean-
time completed a circuit from the cath-
ode through the auxiliary anode and its 
series resistance to one of the main 
anodes. The breakage of this circuit 
causes a spark, which is sufficient to 
start the main arc. The converter 
obviously cannot work without load, 
neither can it at once be put in series 
with the battery; consequently it is 
allowed to work on a special resistance, 
which is put in parallel with the battery 
and then gradually cut out of the circuit. 
The whole operation of starting up 
requires at the outside 10 seconds, 
though in the smaller sizes, after starting 
the arc, the circuit through the battery 
can, if necessary, be closed at once. 
The regulation of the voltage is effected 
by varying the ratio of transformation; 
in the 5-ampere size, it is, however, 
effected by varying a resistance in series 
with the battery. Other methods of 
regulation are also adopted to meet 
special cases: Thus, with a converter 
having a range from 55 to 235 volts, the 
changes are effected in three stages, 
each of which has 21 finer stages of 
adjustment, by which it is possible to 
charge 22, 44, 66 or 88 cells in series. 
The only external difference in this case 
consists in the mounting of two simple 
switches in addition to the usual appa-
ratus. 
Another use to which these converters 

are put is for lecture lanterns and for 
small searchlights, and they are then 
constructed in 30-ampere sizes, giving 
50 or 60 volts direct current. The tip-
ping of the tube is effected automatically 
by a relay, which is then cut out of 
circuit along with the resistance of the 
auxiliary anode. There are also all 
kinds of other types. The battery 
type is made without any device for 
regulating the pressure and with auto-
matic starting relays. Converters for 
medical purposes are usually of this 
kind, as, for instance, in Hahb's magnets 
for ophthalmic use, and in Finsen's 
light treatment. They are also used 
for operating electromagnetic brakes 
on locomotives in colliery work; the 
starting being effected automatically, 
the maximum output being 10 amperes 
at 220 volts. This piece of apparatus 

shows conclusively that it is not sensi-
tive to shocks of a mechanical nature, 
the converter being mounted on the 
locomotive. They are also used for 
driving direct-current motors, which 
are sometimes to be preferred to those 
of the alternate-current type; and 
similarly, they are not unknown in 
electrochemical laboratories. 
At present in Germany the largest 

size gives 40 amperes on polyphase 
circuits, and 30 amperes with single-
phase, though in America it has lately 
been found possible to give a permanent 
output of 50 amperes under the latter 
conditions. The heating at the fused 
joints, carrying the leading-in wires, 
is the point on which the maximum 
limit depends. In America experiments 
have been made in the use of metal 
instead of glass for the main body of 
the converter; but these require the 
use of certain subsidiary apparatus, 
which can only present advantages in 
the very large sizes, suitable for use with 
large batteries and searchlights. But 
the simplest solution would probably 
be to use several converters in parallel, 
which would necessitate the use of some-
thing of the nature of series resistances 
to ensure stable working. For purposes 
of this nature, special types have also 
been devised by which some of the 
minor losses incidental to such a com-
bination can be avoided. 

The first aerial service is shortly to be 
initiated in Great Britain under the 
direct control of the Postmaster-General. 
King George is personally interested in 
the scheme, and has given permission for 
the use of Windsor Park as the terminus 
of the service, which is to have London 
for its starting-point. In many large 
London business houses special "aerial" 
letter-boxes are to be placed for the 
reception of the "aerial" missives. 
When collected by postmen these will be 
placed in Government sealed letter-bags 
and, if the negotiations which are now 
proceeding are satisfactorily "completed, 
will be rushed across to the Hendon 
aerodome. There the safely-sealed bags 
will be securely strapped to the waiting 
aeroplane, which will then be piloted 
across to Windsor.—English Mechanic. 
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AUTO DEPARTMENT 

POINTS TO BE CONSIDERED IN PURCHASING AN AUTOMOBILE 

" CHASSIS" 

Unfortunately, perhaps, the first point 
to be considered by most of us in pur-
chasing a car is the cost. Of course it 
is a foregone conclusion that we want 
the best we can get for our money, and 
it is to aid the uninitiated in the selection 
that this article is written. 

Granting that we have not to consider 
the cost, the most expensive car is not 
necessarily the best, yet it is a pretty 
general proposition that quality and price, 
with some notable exceptions, are ap-
proximately proportional. There are 
concerns who have built up a name for 
themselves in the early days, and who 
still build excellent cars, but who get a 
price for their product higher than a 
newer concern could get for a car of 
equal quality. In other words, people 
of means are willing to pay for a name. 
This applies to makes commanding a 
high price, since there is greater com-
petition in the lower-priced field. Hence 
the writer believes that, generally speak-
ing, one gets more for his money if he 
buys a medium or comparatively low-
priced car than when he buys a high-
priced car; but he does not advocate 
a cheap car in any case. Doubtless there 
are many who would take issue on this 
point and present plausible arguments 
in their defence. Be this as it may, the 
arguments the other way seem more 
plausible. 
There are many good values to be had 

in used cars, but purchases of this char-
acter must be made withextreme caution, 
and should not be undertaken without 
expert advice. It is better to pay an 
engineer, or even a good mechanic, a 
reasonable fee to pick out a good car, 
than to be "penny wise and pound fool-
ish " in trying to save such a fee only to 
find that the car you select is faulty, 
both in design and workmanship, and 
the same advice applies equally whether 
you are buying a new car or an old one. 

After deciding what price you will pay 
for your car, consider well what duties 
it must perform, and, if possible, have it 
put through similar duties during the 
demonstration which should invariably 
precede a purchase. Remember that a 
low-powered car is very practical for city 
use, or where there are good roads and 
slight grades, but that such a car will not 
be very suitable for extended tours over 
rough and hilly roads. If you wish to 
take all hills excepting very heavy grades 
on high gear, only a car with a high-
powered motor will answer your purpose 
and you will have to pay well for the 
luxury. Many advocate cars of this 
character in the belief that a large motor 
run, as it will be ninety percent of the 
time, at low speed, will stand up better 
than a small motor run more constantly 
at a comparatively high speed. This is 
undoubtedly true to some extent, but 
it is also true that a motor of this type 
run at low speed is very inefficient in 
point of fuel consumption. However, 
a much larger factor than motor depre-
ciation is tire expense, and this will vary 
in almost direct proportion to the weight 
of the car, and will increase very rapidly 
with increase of average running speed. 
Cars with large motors must have all 
their parts in proportion in order to with-
stand the strains imposed when the motor 
is run at its maximum power. Hence 
we see that weight increases with power, 
and tire expense, with weight; and we 
reach the inevitable conclusion, that other 
things being equal, the lighter car has a 
marked advantage. 

Safety is, of course, a prime factor, and 
reliability is next in importance, hence 
weight must not be decreased so as to 
interfere with these. Light weight with-
out sacrifice to strength, however, is 
particularly important in axles and those 
parts between them and the road. These 
parts are dead weights on the tires and are 
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not cushioned from them by springs. 
Hence they pound the tires, and in con-
sequence decrease their ¡life. One de-
signer whom the writer could mention 
considers this point so important that 
he has offered a dollar per pound per car 
for a design which will decrease the weight 
of these parts on his product without 
sacrifice to strength and durability or 
unduly increased cost of manufacture. 
When considering the question of 

safety, it is well to look closely at the 
running gear and the steering gear. See 
that these parts are strong and so put 
together that they cannot be loosened 
by the severe vibration to which they are 
constantly subjected. Remember that 
a broken steering gear may easily result 
in a serious accident. 

It is perhaps natural that men who 
have used horse-drawn vehicles all their 
lives should compare their first automo-
bile with these vehicles. They will find 
a car much more heavily built than a 
carriage, for the reason that the former 
carries its own means of propulsion and 
can travel, in normal use, three times as 
fast as a horse. These conditions require 
heavier parts, and the result is a heavier 
vehicle. The heavier the vehicles, the 
larger the motive power necessary to 
propel it at any given speed, hence, with 
other things being equal, the lighter 
vehicle again has an advantage in this 
particular. 

Simplicity in design and accessibility 
of parts are points well worth considera-
tion. A car having a motor which is 
cluttered with a mass of piping, operating 
levers, rods, etc., is certainly harder to 
care for than a simple appearing motor. 
In fact, the latter type is considered much 
better design, and the former is likely to 
have inferior design in more essential 
parts as well as in the parts which appear 
on the surface. 

Accessibility is a point which receives 
far greater consideration today than it 
did in the early days when cars frequently 
had the motor under the body and in 
such a position that the latter had to be 
lifted whenever the motor required much 
attention. It is still well to consider 
this point, however, particularly with 
respect to such parts as are likely to re-
quire inspection, adjustment, frequent 
cleaning or lubrication not automatically 
cared for, such as magneto, oil and water 

pumps, grease cups, oil level gauge, car-
buretors, etc. It is well, also, to see 
that all parts subject to wear are covered 
to prevent penetration of grit. 

Lubrication of all surfaces where one 
part slides or rolls upon another is a 
matter of prime importance. For pistons 
and bearings within the crank raee, 
splash lubrication is usually sufficient, 
although other methods, not so much 
employed, are considered more scientific 
by some capable judges. In order to 
maintain a constant level in the troughs 
under the connecting rods in the " splash " 
system and oil pressure on the bearing 
in the forced system, a pump is necessary. 
Same should be conveniently located to 
enable removal for cleaning when neces-
sary. Gear pumps are very generally 
used for this purpose, but piston pumps 
operated from eccentrics on the cam shaft 
are considered rather better practice. 
But the motor is only one of the many 
parts which should be lubricated. The 
transmission, differential, wheel bearings 
and steering gear worm should all be 
enclosed and so packed as to hold grease, 
or, better yet, oil, although the latter is 
hard to retain except by expensive con-
struction, and therefore is seldom pro-
vided for on cars of moderate price. 
The selective type of change speed 

gear has come to be generally accepted 
as standard, and is to be preferred above 
any other gear speed reduction. The 
friction drive is not to be overlooked, 
however, and has some inherent advan-
tages, including simplicity and ease of 
operation. This type of drive requires 
comparatively frequent renewal of the 
friction surface of the wheel, however, 
and hence should be so designed as to 
enable replacements without difficulty. 

Planetary transmissions have but two 
points in their favor: small first cost 
and ease of operation. They are seldom 
constructed for more than two speeds 
forward, and because of this are not often 
applied to large cars. In fact, they are 
used almost exclusively on runabouts 
and very light cars and are as a rule to 
be avoided by purchasers who are looking 
for durability and efficiency in trans-
mission. 
A majority of cars today are shaft-

driven. This form of drive has the ad-
vantage of quiet running and greater 
efficiency than a chain drive, but the 
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latter permits a strong rear axle, and is 
probably more dependable for very rough 
or hilly work and hard usage. 
No car should be without brakes of 

ample proportions. In fact, two inde-
pendent brakes are very desirable and 
are usually provided on the larger cars. 
Both the foot brake and the emergency 
brake should be capable of locking the 
rear wheels. 
The frame of the car is usually of steel, 

but some makers still use wood reinforced 
with steel. Undoubtedly the latter con-
struction is better suited for absorbing 
shocks and is more resilient. On the 
other hand, a steel frame is likely to be 
stronger. 

For easy riding, full elliptic springs are 
most desirable. They require the double 
universal joint construction for the drive 
shaft, however,—a requirement whichlhas 
both advantages and disadvantages— 
and are not so much used as three-quarter 
elliptic and semi-elliptic springs. 

All of these points and many more 
should be considered by a prospective 
purchaser and can really be given their 
proper weight only by an engineer of 
long experience in the line. The purpose 
of these suggestions will, however, 
be realized if they serve to point out 
the way in a few particulars to the 
man who is about to invest in an auto-
mobile. 

PROFIT AND LOSS 

Big Returns in Electric Circuit 

F. WEBSTER 

It has been said that anyone, not 
excluding a deaf mute, will prick up his 
ears and take notice when offered a 
"sure thing proposition" for doubling 
his money. As the electrical engineer 
can offer better than double, it might 
be of interest to some of the present-day 
investors to study one of the old prob-
lems relating to capacity and inductance 
of circuits, this particular one giving 
over 5 to 1. 

Thus, suppose that a certain circuit 
is arranged as shown in Fig. 1. This 
circuit is laid out so that it leaves the 
line at A, and has an incandescent lamp 
at B. Immediately below the lamp B, 
the circuit is divided at C, one branch 
having an incandescent lamp D, and 
an inductive coil E, and joins the other 
line wire at F. The other branch leads 
from C and has an incandescent lamp 
G, and a condenser . H, and reaches the 
line wire at I. The main line voltage 
is 550, alternating with a frequency 
of 133. The resistance of the incan-
descent lamps is 100 ohms each, the 
inductance of the coil E is 0.597 henry, 
and the capacity of the condenser is 
2.49 microfarads. The arrangement is 
such that when 0.4 ampere passes 
through lamp B, there is approximately 
1 ampere passing through the lamps 
D and G in the branches; that is, the 

sum of the amperes in the branches, or 
2 amperes, is 5 times the current through 
the lamp B. 

Several terms have been used in de-
scribing Fig. 1 that may be new to some 
operating engineers. While a thorough 
understanding of these terms as to their 
values and their relations to each other 
would require a special training in 
electrical engineering, yet the applica-
tion of the principles involved is easily 
understood. A brief explanation of the 
meaning of each term is given in simple 
language below, and the reader, if he 
does not have an electrical training, 
should take it for granted that the 
applications are correct. The article 
is written for the purpose of showing 
the unexpected conclusions which are 
sometimes arrived at when using alter-
nating currents, ,and not for the purpose 
of giving a dictionary of electrical words. 
The pressure of an electrical current is 

called its electromotive force or voltage, 
and it is represented by the letters e.m.f., 
and the unit as measured by switchboard 
instruments is called the volt. The 
voltage corresponds with the steam 
pressure of a boiler, while the electric 
current corresponds with the quality 
of steam flowing from it. The pressure 
does not depend upon the size of the 
boiler, likewise the voltage does not 
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depend upon the size of the generator. 
The unit of electric current is called 
the ampere. Any wire or device for 
transmitting an electrical current has a 
resistance which tends to cause a loss 
of pressure; that is, the voltage grows 
less as the length of line increases. The 
unit of resistance is called the ohm. A 
piece of copper wire 1,000 ft. long, and 
having a diameter of 0.1 in., has a 
resistance of about 1 ohm. In the for-
mulas for working electrical problems, 
the resistance of the circuit is represented 
by the capital letter R. 

Besides the resistance of the wire, it 
may be so arranged that when an alter-
nating current is passed through it, the 
current will be choked back; that is, 
the current wave will lag behind the 
voltage wave and what would be its 
normal flow. This lag of current takes 
place when the wire is wound in a coil, 
and the effect is greatly increased by 
placing an iron core in the coil. The 
choking effect of a coil is called its in-
ductance and the unit for measuring 
it is called the henry. The ordinary 
transformer has considerable inductance 
and causes the current to lag in the line. 
The henry is represented in formulas by 
the capital letter L. 

For an alternating current the strength 
is continually varying and also its direc-
tion of flow alternates. Its strength 
starts at zero and rises to its greatest 
value, declines to zero and builds up to 
its greatest value in the opposite direc-
tion and then diminishes to zero. This 
series of wave-like operations is called 
a cycle, which is repeated continually. 
The method of designating the cycles of 
the current from an alternating current 
generator is to give their number per 
second or frequency and the term is 
represented by the small letter n. 

FIG. 1. CIRCUIT CONTAINING INDUCTANCE AND CAPACITY 

AND MECHANIC 

A condenser is a device made up of 
flat sheets of tinfoil, every sheet in the 
stack being connected to opposite ter-
minals. The sheets are separated from 
each other by insulating material, as 
shown at H, Fig. 1. A condenser can 
be charged with a quality of electricity 
and then made to discharge itself. The 
farad is the name of the unit of capacity 
of a condenser, but as this unit is very 
large as compared with the capacity 
of the ordinary condenser, it is custom-
ary to state the capacity in millionths of 
a farad, called a microfarad, the prefix 
" micro " meaning a millionth part. The 
farad is represented by J. The con-
denser causes the current wave to go 
ahead of the voltage wave; that is, it 
gives lead to the current. This lead 
effect is just opposite to the lag effect 
caused by induction and can be made 
to neutralize induction. A rotary con-
vertor or a synchronous motor acts like 
a condenser in giving lead to the current 
in the line. 

riG. 2. PHASE RELATIONS OF CURRENTS 

The method of computing the current 
that would flow through the circuit in 
Fig. 1 is by means of two formulas or 
rules. These formulas have been worked 
out in text-books on electricity, and all 
that is to be done in the present case 
is to insert the values given in the prob-
lem and complete the arithmetical work. 
When the resistance of a lamp and the 
amount of current flowing through it 
are known, the amount of loss of pressure 
in volts is found by multiplying the 
resistance by the current. Thus, the 
loss through the lamp B will be 0.4 x 
100=40 volts, and the pressure left to 
force the current through either of the 
branches will be 550 — 40=510 volts. 
The formula for finding the amount of 
current that flows through the left 
branch C F, where the current lags or 
is choked back by the inductance of the 
coil E, is as follows: 

Square the inductance in henrys; 
square the frequency and multiply these 
squares together and the result by 
39.48; to the result add the square of 
the resistance in ohms and take the 
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square root of the sum; divide the e.m.f. 
by this root and the quotient will be 
the current in amperes.* 
By putting the values of the terms in 

the problem in place of the names in 
the rule, it appears as follows: 

510 510 
Current=  

V(1002 + 39.48 x 1332 x 0.5972) 508 

equals 1 ampere, approximately, which 
is found by performing the arithmetical 
operations as indicated. 
To find the current flowing in the 

right hand branch, where the current 
gets ahead of the pressure caused by 
the condenser, use the following rule: 

Multiply the square of the capacity 
in microfarads by the square of the fre-
quency and divide 25,350,000,000 by the 
result; to the quotient add the square 
of the resistance in ohms and take the 
square root of this sum; divide the e.m.f. 
by this root and the quotient will be 
the current in amperes.t 
And when the data of the problem is 

inserted in place of the letters, the for-
mula has this form: 

510 510 

Current=  
(1002 _,_  25,350,000,000) 491 

-1- 1332 X 2.492 

Lag and the lead of electric currents 
can be expressed in terms of an angle, 
just as the eccentric on the shaft of an 
engine is set a certain angle either ahead 
or behind the crank position. Thus, in 
Fig. 2, suppose the line AC represents 
the direction of the current at a particu-
lar instant in the main line and through 
lamp B; then the current in the branch 
line CF of Fig. 1 will be behind CA, and 
that in CI will be ahead of CA. These 
angles between the directions of the 
currents are easily computed by the use 

*In Short form: 
e. m. f. 

Current =  
V(R2+39.48 n2 L2) 

Where letteis represent quantities as stated in the text. 
f The short form is: 

Current = 
e. m. f. 

\I(R2+25,35o,ojo,o,000) 

of trigonometry. Those readers not 
familar with this branch of mathematics 
will have to consider the results only, 
without reference to the method of 
getting them. It might be stated here, 
however, that trigonometry is a very 
easy as well as a useful subject to learn. 
The cause of the current in the two 

branches being much larger than that 
in the line is due to the lag caused by the 
inductance in the coil E, and to the lead 
caused by the capacity of the condenser 
H. The current in the branch with 
inductance E lags behind that through 
the branch with the lamp B by an angle 
whose tangent equals 6.28 x frequency 
x inductance 4- resistance= 6.28 x 133 
x 0.597 + 100 = 4 . 989, corresponding 
to an angle of 78 degrees, 30 minutes. 
The values of angles corresponding to 
different tangents are given in hand-
books. The current through the con-
denser H leads that through the lamp B 
by an angle whose tangent equals 
1,000,000 ± (6.28 x frequency x capac-
ity x resistance).- 1,000,000 + (6.28 x' 
133 x 2.49 x 100) =4 . 8077, correspond-
ing to an angle of 78 degrees, 30 minutes. 
The differece in phase between the cur-
rents in the two branches is equal to 
the sum of, the two angles computed 
above, or 78 degrees, 30 minutes plus 
78 degrees, 30 minutes equals 157 de-
grees, and this angle is laid off as shown 
in Fig. 2. The current flowing through 
the lamp B and the line equals the 
geometrical sum of those in the two 
branches; that is, its value will be 
represented by the length of the diagonal 
CA of the parallelogram constructed 
on the lines CF and CI in Fig. 2. The 
lines CF and CI should be of equal' 
length and to any convenient scale to 
represent 1 ampere. The length of CA 
will measure 0.4 of CI, or CF. 

Therefore, when the get-rich-quick 
scheme is worked backwards, as it 
always is sooner or later, generally 
sooner, the investor who has put in a lot, 
always gets in return what the com-
bination happens to deliver, which is 
very little.—Practical Engineer. 

The rural delivery system costs S35,-
000,000 a year; the rural carrier's daily 
load is absurdly small—a pitiful 25 lbs.; 
it could be 500 lbs. without adding 
materially to the cost of the service. 
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In department will be published original, practical articles 

Wireless Telegraphy and Wireless Telephony 
pertaining to 

REGULATIONS GOVERNING WIRELESS EQUIPMENT ON OCEAN 
PASSENGER STEAMERS 

The following is a copy of a circular issued by 
the United States Department of Commerce 
and Labor June 15, 1911, to the collector of 
customs and others concerned in an Act approved 
June 24, 1910: 

Be it enacted by the Senate and House of Repre-
sentatives of the United States of America in 
Congress assembled, That from and after the 
first day of July, nineteen hundred and eleven, 
it shall be unlawful for any ocean-going steamer 
of the United States, or of any foreign country, 
carrying passengers and carrying fifty or more 
persons, including passengers and crew, to leave 
or attempt to leave any port of the United States 
unless such steamer shall be equipped with an 
efficient apparatus for radio-communication, in 
good working order, in charge of a person skilled 
in the use of such apparatus, which apparatus 
shall be capable of transmitting and receiving 
messages over a distance of at least one hundred 
miles, night or day: Provided, That the provi-
sions of this Act shall not apply to steamers 
plying only between ports less than two hundred 
miles apart. 

Sec. 2. That for the purpose of this Act 
apparatus for radio-communication shall not 
be deemed to be efficient unless the company 
installing it shall contract in writing to exchange, 
and shall, in fact, exchange, as far as may be 
physically practicable, to be determined by the 
master of the vessel, messages with shore or ship 
stations using other systems of radio-communica-
tion. 

Sec. 3. That the master or other person 
being in charge of any such vessel which leaves 
or attempts to leave any port of the United States 
in violation of any of the provisions of this Act 
shall, upon conviction, be fined in a sum not 
more than five thousand dollars, and any such 
fine shall be a lien upon such vessel, and such 
vessel may be libeled therefor in any district 
court of the United States within the jurisdiction 
of which such vessel shall arrive or depart, and 
the leaving or attempting to leave each and every 
port of the United States shall constitute a sepa-
rate offense. 

Sec. 4. That the Secretary of Commerce 
and Labor shall make such regulations as may 
be necessary to secure the proper execution of 
this Act by collectors of customs and other 
officers of the Government. 

REGULATIONS 

I.—Administration 

1. The Department will appoint three wire-
less ship inspectors, whose districts shall be: 

North A tkntic, from New York to the Cana-
dian boundary; 

Middle Atlantic and Gulf, from Philadelphia 
to Galveston, including Porto Rico; 

Pacific, from Puget Sound to San Diego, in-
cluding Alaska and Hawaii. 

2. These inspectors are authorized to com-
municate directly in their respective districts 
with collectors of customs, and to co-operate 
with them in the enforcement of the law. 

3. Collectors of customs and wireless ship 
inspectors, as far as practicable, shall visit ocean 
passenger steamers subject to the Act, before they 
leave port, and ascertain if they are equipped 
with the apparatus in charge of the operator pre-
scribed by the first section of the Act. 

4. Where an ocean pa gsPnger steamer subject 
to the Act is without the apparatus and the oper-
tor prescribed, or either of them, and is about 
to attempt to leave port, the customs officer or 
wireless ship inspector visiting the vessel shall— 

(a) Notify the master of the fine to which he 
will be liable, and of the particulars in respect 
of which the law has not been complied with; 

(b) Notify at once the collector of customs, 
if neceggary, by telephone; 

(c) Prepare in writing a report of his action, 
stating particulars as in (a), to be transmitted 
to the collector of customs. The collector will 
transmit a copy to the United States attorney 
for the district in which the port is situated. 

5. The Act does not authorize the refusal 
of clearance in case of violation of its provisions, 
but specifically provides for the imposition of a 
fine in a sum not more than five thousand dollars 
upon conviction by the court. The collector of 
customs, accordingly, when advised that an 
ocean passenger steamer subject to the Act is 
attempting to leave port in violation of its re-
quirements, shall at once notify the United States 
attorney. Subsequently he shall report the 
case briefly to the Secretary of Commerce and 
Labor. 

6. The Act does not apply to a vessel at the 
time of entering a port of the United States. 
Customs officers and wireless ship inspectors 
may, however, accept as evidence of the effi-
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ciency of the apparatus and the skill of the opera-
tor wireless messages shown to have been trans-
mitted and received by him over a distance of at 
least one hundred miles, by night or day, during 
the voyage to the United States. 

7. In cogs of violations of the Act the effi-
ciency of the apparatus and the skill of the opera-
tor will be determined by the court (see Section 3 
of the Act). Collectors of customs and wireless 
ship inspectors, accordingly, are enjoined that 
the reports required by paragraph 4 (c) of these 
regulations must be precise statements of the 
facts as the basis for proceedings by the United 
States attorney. 

I I.—Operators 

1. Paragraphs 3 and 4 of Article VI of the 
Service Regulations, annexed to the Berlin 
International Radio-telegraphic Convention, 
provide: 

3. The service of the ship station must be 
carried on by a telegraphist holding a certificate 
issued by the Government to whose authority 
the ship is subject. This certificate testifies to 
the technical proficiency of the telegraphist as 
regards: 

(a) The adjustment of apparatus; 
(b) Transmission and sound-reading at a speed 

which must not fall short of twenty words a 
minute; 

(c) Knowledge of the regulations applicable 
to the exchange of radio-telegraphic traffic. 

4. In addition, the certificate testifies that 
the Government has bound the telegraphist to 
the obligation of preserving the secrecy of corre-
spondence. 
The Berlin Convention has been ratified by 

the following nations, dominions, and provinces: 
Great Britain, Canada, Australia, British South 
Africa, India and New Zealand, Germany and 
all German protectorates, France, Norway, 
Japan, the Netherlands and Dutch Indies, 
Russia, Sweden, Austria-Hungary, Spain, Den-
mark, Belgium, Brazil, Turkey, Portugal, 
Roumania, Mexico, Bulgaria, Persia and Tunis. 

Wireless operators holding valid certificates 
issued by the Governments named above will 
be recognized by this Department as persons 
"skilled in the use of such apparatus" within the 
meaning of the Act unless in the case of a specific 
individual there may be special reason to doubt 
the operator's skill and reliability. Such certifi-
cates should be ready at hand for the inspection 
of customs or other officers before the steamer 
departs from the United States. 

2. (a) The Commissioner of Navigation will 
issue operators' certificates of skill (see Appendix 
A) in radio-communication and operators holding 
them will be recognized as persons "skilled in 
the use of such apparatus" within the meaning of 
the Act, unless in the case of a specific individual 
there may be special reason to doubt the opera-
tor's skill and reliability. Such certificates 
should be ready at hand for the inspection of 
customs or other officers before the ship departs 
from the United States. 

(b) To secure a certificate an operator will 
pass an examination in the adjustment of appa-
ratus, correction of faults, change from one wave-
length to another, transmission and sound-read-
ing ata speed of not less than fifteen words a 

minute American Morse, or twelve words Con-
tinental, as the operator may elect. Operators 
are advised to learn as soon as practicable the 
Continental system, recognized by the Berlin 
Convention and employed by the United States 
Navy. 

(c) The examinations will be held at the 
United States navy yards at Boston, Mass.. 
Brooklyn, N.Y., Philadelphia, Pa., Washington, 
D.C., Norfork, Va., Charleston, S.C., New 
Orleans, La., Mare Island (San Francisco), Cal., 
Puget Sound, Wash.; at the naval stations at 
Key West, Fla., San Juan, P.R., and Honolulu, 
Hawaii, and also at the Bureau of Standards, 
Washington, D.C. Applicants for certificates 
should communicate in writing with the com-
mandants of the navy yards or stations named, 
or with the Director of the Bureau of Standards, 
to ascertain the day and hour when they can be 
examined. The certificates will be delivered 
at the places named. 

(d) After an applicant has secured a certifi-
cate he should go before a notary public to take 
the usual oath for the preservation of secrecy 
of messages received in the line of duty. 

(e) These examinations for the present will be 
open to— 

(1) Operators actually employed as such by 
a wireless or steamship company, including 
shore operators; 

(2) Operators seeking employment as such 
by a wireless or steamship company, including 
shore operators; and such applicants shall pre-
sent letters from the company with which they 
seek employment; 

(3) Applications for examination of operators 
of either class may be made by the wireless or 
steamship company in behalf of a number of 
operators by name. 

3. Additional provision will be made later 
for the examination of operators by wireless 
ship inspectors at the New York and San Fran-
cisco customhouses and at other customhouses 
hereafter to be designated. 

4. A wireless ship operator not possessing a 
certificate of skill as provided herein may present 
for the consideration of the visiting customs officer 
or wireless inspector other competent evidence 
of skill, or the wireless inspector may examine 
him, if practicable. If such examination be 
satisfactory, the wireless inspector will issue a 
certificate. 

111.—A pparalus 

1. When the efficiency of the wireless appa-
ratus is certified by a foreign government, such 
certificate will be recognized by this Department, 
but the customs officer or wireless ship inspector 
may, if he deem it necessary or desirable, satisfy 
himself that the apparatus is in good working 
order. 

2. Whenever practicable, the customs officer 
or wireless ship inspector shall satisfy himself 
on his visit before the departure of a passenger 
steamer subject to the Act that the apparatus 
is efficient and in good working order within the 
meaning of the Act, and, if satisfied, he shall 
issue a certificate in the form in Appendix B. 
Duplicates of such certificates shall be retained 
in the files of the collector of customs. 
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3. When inspection of the apparatus by a 
customs officer or wireless inspector is not prac-
ticable, the master of the steamer may furnish 
to the visiting customs officer a certificate in the 
form in Appendix C. Such certificate shall be 
retained in the files of the collector of customs. 

4. The current necessary to transmit and 
receive messages shall at all times while the 
steamer is under way be available for the wireless 
operator's use. 

5. A storage battery or some other auxiliary 
which will produce sufficient power to operate 
the transmitting apparatus for four hours, ordi-
nary sending, should be suitably installed and 
ready for use in case of accident disabling the 
electric plant of the vessel. After January 1, 
1912, vessels will be required to carry such bat-
tery or auxiliary. 

6. One extra pair of head telephones and 
three sets of extra cords and one extra detector 
should always be kept on hand. 

IV.—Additions or Amendments 

Additional or amendatory regulations will be 
issued from time to time as they may appear 
necessary. 

BENJ. S. CABLE, 
Acting Secretary. 

APPENDIX A 

NAVIGATION SERVICE FORM 751 

Operator's Certificate of Skill in 
Radio-Communication 

This is to certify that, under the provisions 
of the Act of June 24, 1910, has been 
examined in radio-communication and has 
passed in: 

(a) The adjustment of apparatus, correction 
of faults, and change from one wave-length to 
another; 

(b) Transmission and sound-reading at a 
speed of not less than fifteen words a minute, 
American Morse, twelve words, Continental, 
five letters counting as one word. 
The candidate's practical knowledge of ad-

justment was tested on a — set of apparatus.* 
His knowledge of other systems and of inter-
national radio-telegraphic regulations and Ameri-
can naval wireless regulations is shown below: 

(Signature of examining officer) 

Place — —, Date — 191—. 

By direction of the Secietary of Commerce and 
Labor: 

Commissioner of Navigation, Washington, D.C. 
I, — —, do solemnly swear that I will 

faithfully preserve the secrecy of all messages 
coming to my knowledge through my employ-
ment under this certificate; that this obligation 
is taken freely, without mental reservation or 
purpose of evasion; and that I will well and faith-
fully discharge the duties of the office: So help 
me God. 

(Signature of holder) — 
Date of birth, — 
Place of birth, —, 
Sworn to and subscribed before me this — day 
of —, A.D. 191—. 

(Seal) — —, Notary Public. 

(On back of Form 751) 

Service Record 
This is to certify that the holder of this certifi-

cate has served satisfactorily as wireless operator 
under my command during the period named. 

Name of Steamer Period Master 

From .19. , to  19  
From .19. . to  19  
From , 19. . to  19  
From .19. , to .19  
From 19. . to .19  
From 19. . to  19  
From , 19. , to  19  
From .19. . to  19  
From . 19. . to  19  

APPENDIX B 

NAVIGATION SERVICE FORM 752 

Certificate of Wireless Inspection 
Port of — 

—, 191—. 

This is to certify that I have today examined 
the apparatus for radio-communication on the 
S.S. —, of which — — is master, about 
to leave this port for —, and I have found the 
same efficient and in good working order, as 
prescribed by the Act of June 24, 1910. 

(Signed) 
Wireless Ship Inspector. 

(Or) 
Customs Inspector. 

APPENDIX C 

NAVIGATION SERVICE FORM 753 

Master's Certificate of Wireless Apparatus 
Port of — 

191—. 

This is to certify that I have today examined 
the apparatus for radio-communication on the 
S.S. —, of which I am master, about to leave 
this port for —, and I have found the same 
efficient and in good working order, as prescribed 
by the Act of June 24, 1910. 

(Signed)   , Master. 

*It is not intended to limit the employment of the holder to a particular system, but merely to indicate the particular 
system in which he was tested for adjustment of apparatus. 

This certificate is valid for two years. subject to suspension or revocation by the Secretary of Commerce and Labor 
for cause. It should be kept where it can be shown to officers of the customs or other officers of the Government just 
before the ship leaves port. 
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DESIGNING AND DRAWING OF A SCREW PROPELLER 

Considered from the Standpoint of Descriptive Geometry; also from 
the Shop or Pattern-Maker's Method 

GEORGE JEPSON 

Editor's No:—The directions given in this article apply to the design of both ship 
and aeroplane propellers; the latter, however, being equipped with but two blades 
instead of four, in accordance with modern practice. 

The drawings here may be considered 
part of a third year course given in a 
technical school or an evening school. 
Therefore the person who attempts to 
make these drawings should have a good 
knowledge of the principles of Projection. 
We will first consider the drawing from 

the descriptive method. The principle 
employed in making the drawing for a 
ship's screw or propeller, each blade of 
which is practically a warped or heli-
coidal surface, is precisely the same as 
that in making the drawing for any other 
warped surface, such as a V or square-
threaded screw. 

Such surfaces, viewed from any stand-
point, are always seen in oblique pro-
jection. The propeller may have two, 
three or four blades. In an ordinary 
screw, whose center lines arc equidistant 
apart, all of the helical surface is used, 
while in the propeller only part of such 
a surface is used. To make a drawing of a 
propeller (Fig. 1) having the following 
dimensions: 

Pitch, 4 ft. 6 in., or 54 in.; 
Diameter 3 ft., or 36 in.; 

Diameter of shaft is 4 in.; diameter of 
hub, 9 in.; the length of the hub is 10.3 
in.; the taper of the shank is .75 in. to 
a foot; the thread of the nut that holds 
the propeller upon the shaft has 2.5 
threads per inch, regardless of its other 
dimensions, and should be left-handed 
when the screw propeller is right-handed. 
The nut should be securely fixed to keep 
it from backing off. 
The width of the key equals 0.22 times 

the diameter of the shaft, plus 0.25 in. 
The thickness of the key equals 0.55 times 
the width. The thickness of the blade is 
shown in section on Fig. 1, and is made 
0.5 in. for every foot of diameter of the 
propeller, measured at the center of the 
shaft, as shown, and the point is made 
one-sixth that of the root. In addition 
to the thickness of the blade shown on 
blade D (Fig. 1) it also shows in section 

the different widths and thicknesses of 
the blade upon each of the different con-
centric circles. 

Then, to draw the warped surfaces 
of the blades, first draw two perpen-
dicular diameters, and make a circle 
which represents the disc view of the 
imaginary cylinder, which circumscribes 
the greatest diameter of the propeller. 
Then divide the radius of the circle, 
beginning at the circumference, into four 
or more equal divisions, and through 
those points (2, 3, 4 and 5) draw con-
centric circles. The fourth circle may 
coincide with the hub. 
Now divide the circumference of the 

disc view into any convenient number of 
equal divisions, just as the end view of 
the design of a common bolt would be 
divided. 

Suppose the propeller to have four 
blades, and the number of divisions of 
the diameters to be 36 (9 for each arc of 
90' degrees). From these points of divi-
sions on the outer circle draw radial lines, 
thus dividing the inner concentric circles 
into the same number of similar and pro-
portional parts. 
Now draw the hub and the outline of 

the four blades about the four center 
lines, according to your best general idea 
of their shape (about which experts differ 
very much). They should be of such 
a dimension that they will be contained 
within about 16 of the radial divisions— 
four divisions, more or less, for each 
blade. 
The lines governing their shape will 

intersect the concentric circles, which 
are really end views of helices, and the 
radial lines in various points. 
To draw the edge view of the propeller 

(Fig. 2), wherein the propeller shaft is 
seen parallel to the projecting plane, 
first project the imaginary cylinder con-
taining the propeller, together with its 
axis, and draw the projecting lines of 
every point found in the disc view. 
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Begin with the points x and x', the 
middle points upon the ends of each 
blade, locating these points by means of 
a line drawn perpendicularly across the 
line just protected from the points x and 
x' in the disc view. 
Now, having located the two points x 

and x', lay off from those points one-half 
of the pitch on each side of the points. 
and divide the pitch into 
36 equal divisions al-
ready used in the disc 
view, and draw by means 
of. these divisions, all or 
only that part to be used 
of the four helical curves 
which form the ends of 
the blades. 
As we are to make the 

blades rake away from 
the ship, the position of 
x' at the middle of each 
blade is on Fig. 2 placed 
2 of the 36 divisions to 
the right of x. (It may 
be placed a greater or 
less number of divisions.) 
Now draw the helical 

curves Nos. 1 and 5 con-
taining the points x and 
x', respectively, and 
making x and x' the 
middle of its own pitch. 
It should be clearly 
understood that the heli-
cal curves forming the 
bottoms of the threads 
of any bolt, V or square, 
travel just as far along 
the bolt as the helical 
curves forming the point 
of such threads. There-
fore, beginning at r' (Fig. 
2) the division already 
laid off may be used. 
Now connect by 

straight lines the points 
x and x', also the points 
a, b and c, as shown upon 
the drawing in the larger 
curve No. 1, with the 
similar points, a', h' 
and c' in the smaller 
curve numbered 5. These 
points have already been 
located by projection 
from] the disc view. 
These lines represent 
the radial lines of the 

• N 

••;' 
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disc view, as seen in the edge view 
in oblue projection. 
Draw the other helical curves, 2, 3 and 

4; ther , locate in similar lines in the edge 
view all other points of the disc view, 
thus completing the edge view minus 
the thickness of the blade. 
The thickness is best shown upon the 

blade extending toward the draughtsman, 
which is at right angles to the projecting 
plane, and which is marked "blade A" 
in the drawing (Fig. 2). 

In the edge view the concentric circles 
of the disc view are represented by 
helical curves, all of which are shown as 
being drawn upon the front surface of 
the blade. 
The section of the blades shown upon 

"blade D" (Fig. 1), shows the different 
thicknesses at the different concentric 
circles. 
Having already obtained the widths 

in projection upon A and B in both 
Fig. 1 and Fig. 2, we will now proceed to 
show as much of the thickness as is pos-
sible in both figures, more especially in 
Fig. 2. 

Referring to the section drawn upon 
" blade D," a line is seen passing through 
the center of the shaft and intersecting 
the • different concentric circles at the 
points 1, 2, 3, etc., and the thickness is 
shown extending from this line toward 
the stern of the ship, viz., it extends away 
from the center line, as shown in the 
section, and is measured back at right 
angles to the lines drawn upon the face 
of "blade A" (Fig. 2), beginning at 
point x' and similarly from all other points 
upon the oblique center line x' and x. 
Then through the two points showing 
the apparent.width, and the point meas-
ured back from the center of those points 
showing the thickness, we shall have 
three points through which we will draw 
an arc of a circle, which represents the 
thickness in section. 
As stated, the thickness nearest the 

hub is .5 in. for each foot of the diameter 
of the screw, and the point thickness 
equals one-sixth that of the root. 

Suppose that in Fig. 2 on "blade A" 
we have drawn all the sections in their 
respective positions, they will appear 
to overlap each other, as shown in the 
drawing. 

If we now draw a line tangential to the 
backs of those sections. we shall have 
shown a line representing the thickness 
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of the blade in that particular position. 
Any change of position, of course, would 
change such a line. Now it is for the 
draughtsman to transfer this thickness 
to the disc view. 

It is almost impossible to represent 
by lines the merging of the blade into 
the hub without a model. 
WORKSHOP OR PATTERN-MAKER'S METHOD 

If a straight line, shown in the end view 
of Fig. 3, placed at right angles to the 
axis of a cylinder, be moved along, and 
at the same time around, the cylinder, 
as shown in the other view of the same 
figure, the line will generate a surface 
called a helicoidal or warped surface, 
part of which is used to form the blade 
of a propeller. The path traced upon 
the cylinder by the end of this line is 
known as the "helix or helical curve," 
and is again shown in Fig. 4. The top 
element of the cylinder in Fig. 4 is marked 
a c, and represents the pitch. 
At some convenient distance from ac 

and parallel to it, draw the line a' c-' 
(Fig. 5), which again represents the pitch 
of the screw. At a' erect a perpendicular 
a'b', whose length equals the circumfer-
ence of the cylinder of Fig. 4. Join h' 
and c', and we have the hypothenuse of 
a right angle triangle. This represents 
the developed helical curve. Then 
angle formed by the lines a'b' and 
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represents the " pitch angle" of the screw 
propeller. 

If upon the line a'b' in the right angle 
triangle we assume two points 1 and 2, 
any distance apart, say one-sixth of the 
line a'b' (which is the circumference), and 
erect a perpendicular at point 1, whose 
length is also one-sixth of the pitch, and 
draw the smaller triangle 1'21, we shall 
find that its hypothenuse 1'2 is parallel 
to the hypothenuse b'c', and all angles 
of the triangle are equal. Hence, in the 
drawing and designing of a screw pro-
peller, instead of using all of the helical 
curve, as in the Descriptive Geometry 
method, we shall use only a certain por-
tion of the pitch and a similar portion 
of the circumference. 
We will now make a drawing of a pro-

peller having the following dimensions: 
Pitch, 4 ft. 6 in. equals 54 in. 
Diameter, 3 ft. equals 36 in. 
Radius, 1 ft. 6 in. equals 18 in. 
Circumference, 9.42 ft. 

Then, according to our text, we can 
obtain the pitch angle of a screw pro-
peller by constructing a right angle tri-
angle, whose long side will equal the cir-
cumference of the circle at the blade tip, 
and whose short side will equal the pitch 
of the propeller, the angle formed by the 
long side and the hypothenuse being the 
pitch angle. 

For convenience in drawing we will 
make a similar but smaller right angle 
triangle, whose sides are obtained by 
dividing the sides of the larger triangle by 
6.28 rather than by 6 as illustrated above. 
The convenience of this choice is 

readily seen by noting that the long side 
Circumference 

becomes  - radius, 
6.28 

which can be laid off at once. This, of 
course, requires the short side to be 
Pitch 54" 
 - in this case — - 8.59". 
6.28 6.28 
This gives for the present design the 

right angle triangle having these dimen-
sions: 18 in. radius of screw for long side 
of triangle, and 8.58 in. for short side of 
triangle. 

First draw the outer circle (marked 
xo) of the disc view (Fig. 7) to any scale. 
The scale of drawing here is 3 in. to 1 ft. 

This is to be a four-bladed screw. 
Draw two diameters of the circle, as in 
Fig. 7, at right angles to each other. The 

four radii of this circle are the center lines 
of the four blades. The outline of the 
developed blade of the Standard Ad-
miralty or Government screw is a true 
ellipse, the major axis of which equals 
the radius of the screw (in this case 18 in.) 
and the minor axis is made five-tenths 
that of the major this case 9 in.). A 
successful builder of steamships in this. 
country makes the disc area of the screw, 
for single screws, 35 to 36 percent of the 
immersed midship section of the vessel, 
and that of double screws 42 to 46 per-
cent. 
Now draw the true ellipse, marked B', 

in Fig. 7, by trammel or otherwise, on 
the two dimensions given, 18 and 9 in. 
The blades in that position will occupy 
an arc of about 60 degrees. Therefore 
on either side of the radial line of blade B 
lay off an angle of 30 degrees, as shown 
by Fig. 7. Now draw a series of equi-
distant concentric circles (in this case 4), 
making one of those circles coincide with 
the hub. (For dimensions, see Appen-
dix A). These circles are numbered 
0, 1, 2, 3, 4. (0 is the circle of the great-
est diameter), the fourth circle being part 
of the hub, as stated. This network of 
lines formed by the two radial lines and 
concentric circles partially contain the 
elliptical blade B in its parallel position. 
To draw the edge view of this blade, 

assume any point Z on the horizontal 
center line, and at some convenient dis-
tance to the right, as shown on Fig. 8. 
As this screw is to be a right-hand one, 
measure from point Z to the left, as shown 
(8.59 in., as per formula), calling this 
line Z Y, and from Y erect a perpendicu-
lar ( Y X) whose length equals the radius 
of the screw (18 in.). Draw a line from 
X through Z, say, to Z'; the line XZ is 
the hypothenuse of right angle triangle, 
X Y Z. This hypothenuse represents the 
pitch angle of the screw for this part of 
the blade. Now project the points 1, 2, 
3 and 4 in the radial line in Fig. 7, into 
the line X Y in Fig. 8, which also repre-
sents the radius of the screw, and draw 
from those points through Z indefinitely. 
Those lines will represent the pitch angles 
of those particular parts of the blade; i.e., 
as the diameters of the different con-
centric circles become smaller, the angles 
necessarily become larger, because the 
pitch remains the same. 
Z and 0 represent the same point 

in blade A; Z being the tip of the 
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screw blade, practically has 
no dimensions (see section 
on Fig. 7). Now from 
Z in Fig. 8, we will lay 
off (on their respective pitch 
angles) the different true 
widths, taking those widths 
from the true shape of the 
ellipse in Fig. 7 (from the 
blade marked B). Through 
these points we will draw a 
smooth curve when we shall 
have an outline (minus the 
thickness) of blade A in pro-

. jection, and when this blade 
is extending towards the 
draughtsman and at right 
angles to a vertical plane. 
From blade A, Fig. 8, we may so, 
now project the apparent 
widths to the blade A in the 
other view in Fig. 7. These 
apparent widths may now be 
transferred to the other three 
blades, B, C and D in Fig. 7. 
The other view of B, Fig. 8, 
is found by the intersections 
of vertical lines, drawn from 
the points in blade A, with 
horizontal lines from the same 
points in blade B, Fig. 7. 

This will complete the out-
lines of all the blades in both 
views. The thickness is best 
shown upon the blade A, 
Fig. 8, whereupon we may 
imagine and draw sections 
taken parallel to a vertical 
plane, hence at right angles 
to blade A, and at the dis-

. tances from the center of the 
screw which coincide with 
the concentric circles, and 
shown overlapping each other 
on blade A, Fig. 8. One method 
of determining the different 
thicknesses at the different con-
centric circles is shown in Fig. 7, 
blade D, whereon a section 
is taken through the center 
of this blade, passing through 
the center of the shaft. The 
thickness is shown measured 
from this line back towards 
the stern of the ship. The 
greatest thickness is shown at the center 
of the shaft, Fig. 7, and is made .5 in. 
for every foot of diameter of the screw. 

This, being 3 ft. in diameter, would make 
the thickness 1% in. So from this point, 
13/2 in. back from the line, a line is drawn 
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to the tip of the screw which, as previ-
ously stated, has no dimensions. Yet it 
is customary to give some small dimen-
sion and make it run parallel for a short 
distance from the tip, as is plainly shown 
in Fig. 7. Now, referring to the line 
nearest to the center of the screw Z4, 
Fig. 8, having already shown upon this 
line the true width, and point Z being 
the center, we will set off from Z, and 
at right angles to the line, the thickness 
shown by the cross section on the con-
centric circle. Fig. 7, blade D. - 
We shall then have three points through 

which we will draw an arc of a circle. 
That section will then represent the true 
section of this blade, taken at that par-
ticular place. The other sections will 
be similarly drawn upon their respective 
lines—Z3, Z2, Zl. A line drawn tan-
gential to these sections on blade A, will 
represent a back line; that will be the 
nearest we can come to showing the thick-
ness, as it merges into the hub of the 
screw. We are now ready to get out the 
stock from which to make the model. 
Suppose that on Fig. 8 the horizontal 

distance between Al and N is 7 in., and 
across the hub it measures 8 in., and that 
we use stock F2 in. thick, it will take 16 
pieces in. thiçk to make the screw, 
including the hub, which, of course, is 
part of the screw. The shape of the stock 
is shown in Fig. 9; the face of the stock 
is in a plane passing through the center 
of the shaft. 
The cross sections of the assembled 

16 pieces of stock for a blade are shown 
in Figs. 10, 11, 12, 13 and 14, wherein 
each section is represented isolated from, 
and parallel to, its own section in Fig. 8. 
From the center point of Fig. 10, and 

upon the center line, we will measure 
eight M in. each side, and draw through 
those points vertical lines, as shown in 
Fig. 10. The depths of these pieces of 
stock will of course be limited by the 
thickness of the section, as shown. On 
blade C, Fig. 7, we have shown the lengths 
of these 16 pieces of stock; also the widths 
as they are placed, one over the other, to 
occupy an arc of about 60 degrees. The 
pieces are held in that position by glue 
and nailed temporarily until the glue sets. 

APPENDIX A 
A usual proportion for hubs equals 

the diameter of the screw divided by 3 

to 4), making the dimensions for this hub 
9 in. to 36 in. divided by 4 equals 9 in. 
diameter. 
The length of the hub equals the diame-

ter of the shaft, multiplied by 2.5, making 
the length of this hub 10.3 in. 
The following formula for finding the 

diameter of the shaft may be used: 
Diameter of the shaft equals the cube 

root of (70 multiplied by the horse-power, 
divided by the revolutions per minute.) 
Assume the revolutions to be 100 per 

minute, and assume the horse-power to 
be 100. Then: 

n (7() x IOU 
ioo D=4.12I tliam. of shaft. 

The formula for finding the horse-
power, when diameter of shaft and revolu-
tions are given, is the following: 
The horse-power equals the cube of the 

diameter multiplied by the revolutions, 
the product divided by 70. 

D 3 x rev. 70 x 100 
H.P.—  H  =H.P.=100 

70 70 

To find width of the key: 
Width of key=0.22 x the diameter of the 

shaft + 0.25. 
Thickness of key=0.55 x its width =0.55 
x 1.156=0.6358=%lin. 
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THE GROWTH OF ELECTRICITY ON RAILROADS 

AUSTIN C. LESCARBOURA 

A problem claiming the attention of 
the foremost engineers and authorities is 
before us. Shall steam locomotives be 
replaced by electrically-operated cars. 
and to what extent? The question is 
interesting, the opinions contradicting, 
and while the writer is not in a position 
of voicing an opinion, he will endeavor 
to review the subject from a popular 
standpoint. 

Fig. I 

Salt Lake and Ogden Railway Cars 

The idea of electrically-operated rail-
ways is not a new one, and the first 
attempt at electrical cars dates back to 
1835, when Stratingh and Becker of 
Gronigen, and Botto in Turin, constructed, 
respectively, their magneto-electric car-
riages. These experimenters are not 
the only inventors who were working on 
the problem, but their names stand forth 
as successful workers. The first practical 
electric railroad came much later, at the 
electrical demonstration of the Industrial 
Exposition of Berlin, in 1879. The tracks 
on which the car traveled were of a 
closed oval form, and about 900 ft. long. 
The car consisted of a platform 

mounted on four wheels. Upon this 
platform, and covered with a wooden 
top, reposed a large Siemens motor, with 
its shaft revolving in parallel direction 
to that of the rails. By means of suitable 
gearing, the mechanical power was con-
veyed to the wheels. The current was 
supplied to the car through a third rail 
located in the center of the two regular 
rails, and the return circuit through the 
regular rails. It is interesting to com-
pare this locomotive with the present 
electric street cars, for it required all the 
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available space on the platform to accom-
modate the motor; whereas it is the prac-
tice at the present time to have the power-
ful motors placed below the car, and all 
the space above utilized for other pur-
poses. Other exhibition railroads were 
built, but it was not until 1881 that the 
first permanent electric railroad was 
inaugurated at Lichterfelde by Siemens 
and Halske. 
The installation of an industrial rail-

road at Breuil-en-Auge, at about the same 
time, created wide interest in the electri-
fication of railways, and its possibilities. 
This system was designed by Clovis 
Dupuy, and proved a success in every 
respect. 
The rails extended 2,040 meters over 

swampy ground, and owing to the diffi-
culty of insulating the current under such 
conditions, it was decided to use accumu-
lators in a tender hauled by the loco-
motive. The battery was composed of 
six cells of the Faure type, weighing 
8 kg. each, and requiring seven to eight 
hours to charge. The locomotive proper 
contained a Siemens machine, occupying 
approximately half of the available space 
in the car. The motor not only per-
formed the mission of propelling the car, 
but also served to rotate rollers which 
hauled long linen strips into the car. 

Fig. 2 

The Hudson and Manhattan Railway Cars 

Linen in long strips was spread on the 
ground to dry, and by means of rollers, 
it was possible to rapidly draw same into 
one of the trailers of the train. The 
locomotive could lift a weight of 935 kg., 
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and the haulage power consisted in pulling 
the accumulator car, weighing 700 kg., 
and six other carriages, each weighing 
800 kg., making the total weight of 6,400 
kg., at the rate of a few miles per hour. 
As for the gathering of the linen, it did 
this work at the rate of 125 meters per 
48 seconds, or the work formerly requir-
ing seven men four or five hours, in 
one-half hour with but two men. 
The Lichterfelde railroad was but 

23/2 km. in length. The motor was, 

Fig. 3 

The New York Central and Hudson River Locomotive 

contrary to the previous types described, 
placed under the car, and between the 
two sets of wheels. It was a four-pole 
opposed affair, similar to two bipolar 
Edison motors placed facing each other 
with a common armature for both. Flex-
ible belts conveyed the mechanical energy 
to both sets of wheels. The regulation 
of the speed was controlled from the 
platform, by means of inserting resistance 
as desired. This car represented many 
points embodied in regular street cars 
today, and the general appearance was 
identical but on a smaller scale. The 
car was capable of developing a speed of 
40 km. per hour with 26 passengers. 
Copper strips were used between the 
ends of the rails, similar to the "bonding" 
process used today. 

In 1884 the Molding-Bruhl line was 
lengthened, and overhead feed system 
employed. Instead of wire, hollow tubes 
were used, with a slot at the lower side. 
"Boats," or sliding parts fitting within 
these tubes and protruding through the 
slot, collected the current which traveled 
down the flexible wire to the car. The 
return current was sent through the rails. 
Two pipes were connected on each cross 
piece, the entire length of the track, for 
these " boats" could not pass each other, 
and the single track was used for cars 

traveling in opposite ' directions at the 
same time. It is noteworthy that this 
was the first railroad on which electric 
cars with more than one operating at a 
time were introduced as it was previously 
thought that such a performance would 
be impossible. These sliding contacts 
even today would possibly solve the 
difficulty of the trolley systems, when 
the small wheel leaves the wire. How-
ever, there are many devices which have 
been brought forward within the last 
few years, and which are simpler and just 
as effective, but strangely are not used 
in regular practice. 
Coming nearer home, we find the first 

practical railroad of any size built in 
Richmond, Va., by Frank J. Sprague. 
The total rails covered 12 miles, with 
many curves and some 10 percent grades. 
The initial equipment consisted of 40 
motor cars in 1888, and after conquering 
many difficulties, success was final, giving 
to America the embryo of its present 
day network of electric street railways. 
The next ten years witnessed a con-

tinual battle being waged by various 
inventors with unique and queer ideas. 
Various interests were urging munici-
palities to place the ban on overhead 
trolley systems, claiming them "danger-
ous to human life, and a menace to prop-
erty;" and so the battle kept raging, but 
the various interests were gradually 
being eliminated, with the most worthy 
remaining. Then the roads began to 
grow with remarkable rapidity, and the 

Fig. 4 
The Great Northern Electric Locomotive 

public was gladly induced to furnish the 
necessary money to carry on the work. 
Today, we find the electric car in every 
city of reasonable size, and, in fact, for 
inter-urban service, competing with the 
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Fig. 5 

The New York Central Power House 

steam railroads, both for rates and for 
speed. Fig. 1 shows a model type of car, 
in this case being the cars used in the 
electrification of the Salt Lake and Ogden 
Railway. The total length of the road 
is 41 miles, and it has been electrically 
operated during the last few years only. 
Each car is equipped with four 100 h.p. 
Sprague G.E. motors, with the Sprague 
system of multiple unit control. 
The first example of the electric current 

invading the steam railroad field was in 
1895, when the General Electric Company 
undertook the electrifying of the Nan-
tasket Branch of the New York, New 
Haven & Hartford R.R. Following this 
successful displacement of steam came 
the electrification of the Baltimore 
tunnel on the Baltimore & Ohio R.R. 
Since that time, there has been a gradual 
increase in the electrification of steam 
railroads, until today the question arises, 
"Shall steam locomotives be abolished ?" 

Various railroads have electrified their 
systems in whole or in part, and have 
different ideas as to the change. It is 
alleged that one road, after electrifying 
this 100 miles of double track, finds 
same a failure. Then again, some roads 
are very enthusiastic over their substitu-
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tion, and prepare for more to follow. 
The New York Central & Hudson River 
R.R., probably the second railroad in 
the East, has electrified its system to 
High Bridge, N.Y., and contemplates 
extending this system within the im-
mediate future to Croton, N.Y., a dis-
tance of 34 miles from the terminus. It 
is the understanding that the system 
will eventually be electrified to Buffalo, 
and current obtained for the best part, 
if not for all the system, from Niagara 
Falls water power. 

Before giving just brief data on the 
electric locomotives we will roughly cover 
the right of way. For supplying current, 
there are two methods generally used, 
with the various systems falling under 
one or the other of these two methods. 
The overhead system usually is employed 
with either a trolley wheel making the 
contact or a flexible diamond-shaped 
mechanical affair, which raises or lowers 
by means of compressed air at the will 
of the motorman. This arrangement 
is far more practical than trolley wheels 
for fast locomotives. The third rail 
system consists of having an additional 
rail laid on the outside of the two regular 
traffic rails. The current is collected 
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by means of à contact "shoe." It is 
used in various forms, but the generally 
accepted and most improved type is 
where the rail hangs downwards, and 
the contact is made from underneath, 
allowing the three other sides to be com-
pletely encased in wooden covers. This 
makes accidental contact impossible, and 
only deliberate intention to incur per-
sonal injury can cause accident. 
The electric locomotives are employed 

for hauling freight or passenger trains. 
For suburban traffic, unit motor cars are 
used; and each car has its own motor 
equipment, and is controlled from the 
master controller by a series of wires and 
magnetic switches. The Southern Pa-
cific R.R. operates the Oakland and 
Alameda (Cal.) division with such cars. 
The trolley wire carries 1200 volts direct 
current, which is collected by a special 
collapsible arrangement. Each car is 
equipped with four 125 h.p. motors and 
the Sprague G.E. control. The Hudson 
& Manhattan Railroad, operating the 
cars through the Hudson River tunnels, 
uses similar cars, which are constructed 
entirely of steel, and have cement floors. 
Each car is equipped with two 160 h.p. 
motors and the Sprague multiple control. 
The New York Subway cars are similar 
in general design. An illustration of the 
tunnel cars is given in Fig. 2. 

Electric locomotives vary considerably 
in design. but more or less the details are 
universal. In Fig. 3, we have a photo-
graph of the type used on the New York 
Central & Hudson River R.R. The 
equipment of that road consists of 137 
unit motor cars, and 47 100 to 115-ton 
gearless locomotives. Contrary to the 
general practice, no gears are used in 
these locomotives, but the armature is 
built directly on the shaft of the wheels, 
and, in fact, becomes part of same. The 
current is collected from a third rail by 
means of a contact shoe which catches 
the rail from underneath. In cross-overs 
or confused track switches, overhead 
trolley wires are used, and the collectors 
on top of the locomotive brought into 
play. The following data gives the com-
plete electrical and mechanical details 
of interest: 

Electrical 
Voltage, 600 direct current. 
Rated Amperes, 3,000. 

Rated tractive effort, 20,000 lbs. 
Maximum tractive effort, 35,000 lbs. 
Total rated horse-power, 2,200. 
Number of motors, 4. 
Type of motor, G.E. bipolar. 
Speed at rated amperes, 40 miles per hour. 

Mechanical 
Diameter of drivers, 44 in. 
Number of driving wheels, 8. 
Diameter of guiding wheels, 36 in. 
Total wheel base, 36 ft. 
Rigid wheel base, 13 ft. 
Width overall, 10 ft. 1 in. 
Length, 43 ft. AI in. 
Height over cab, 13 ft. 9 in. 

Weights 
On drivers, 142,000 lbs. 
Per driving axle, total 35,500. 
Per driving axle, dead weight, 12,900. 
Per guiding axle, total, 22,000. 
Electrical equipment, 60,000. 
Mechanical equipment, 170,000. 
Total 230,000 lbs. 

Another example of a successful type, 
is that of the Great Northern R.R. used 
on the electrified Cascade Tunnel division, 
which is noteworthy, inasmuch as it is 
our first three-phase railroad in America. 
The current is collected by trolley wheels 
from the overhead wires, at a potential 
of 6,600 volts. There is a continuous 
1.7 percent grade on the system, and in 
some sections this even rises to 2.2 per-
cent. Trains of 2,000 tons are hauled 
up the grades at a speed of 15 miles per 
hour. The entire installation and equip-
ment was furnished by the General Elec-
tric Co., and Fig. 4 illustrates the loco-
motive used, of which there are but four 
at the present time in use on the Great 
• Northern R.R., comprising the initial 
equipment. The data on this type is as 
follows: 

Electrical (Continuous Rating) 

Voltage, 6,600, three-phase A.C. 25 cycles. 
Rated amperes, 91. 
Rated tractive effort, 25,000 lbs. 
Maximum tractive effort, 57,000 lbs. 
Speed at rated amperes, 15.2 miles per 

hour. 
Total horse-power, 1,000. 
Number of motors, 4. 
Type of motors, G.E.I. 506. 
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Fig. 6 

Atlantic City Power Station 

Mechanical 
Diameter of driving wheels, 60 in. 
Number of driving wheels, 8. 
Diameter of guiding wheels, none. 
Total wheel base, 31 ft. 9 in. 
Rigid wheel base, 11 ft. 
Width overall, 10 ft. 
Length, 44 ft. 2 in. 
Height over cab, 14 ft. 3 in. 

II eights 
On drivers, 230,000 lbs. 

• Per driving axle, total, 57,500 lbs. 
Per driving axle, dead, 18,300 lbs. 
Electrical equipment, 108,000 lbs. 
Mechanical equipment, 122,000 lbs. 
Total, 230,000 lbs. 
Among the many electrified systems, 

the following are of note, and a passing 
word on each would be of interest. The 
Detroit River Tunnel, on the New York 
Central Lines, connects the Michigan 
Central tracks in the States with those 
in Canada. The tunnel is double-tracked 
with long grade approaches at each end. 
The current is supplied at 600 volts D.C. 
from the Detroit Edison Co. The total 
equipment consists of six 100-ton loco-
motives, similar to the type described in 
the preceding paragraphs of the New York 
Central R.R. 

The Baltimore & Ohio R.R. has much 
improved its original electrification, and 
at the present time has four 80 ton, two 
90 ton geared locomotives, and the origi-
nal three 90 ton gearless locomotives. 
The West Jersey & Seashore R.R. oper-

ates between Camden and Atlantic City, 
N.J., and is a branch of the Pennsylvania 
system. The "road was converted from 
steam to electricity in 1906. The cars 
are of the multiple control unit type, each 
car having two 200 h.p. motors and the 
Sprague G.E. control. The entire mile-
age includes about 150 miles of track, 
and the power equipment of one power 
house of 6,000 kw. capacity, with eight 
sub-stations located along the lines. 
Sixty-eight cars arc in operation at pres-
ent, and maintain the schedule time of 
over 60 miles per hour. 
The West Shore R.R. operates one of 

its divisions between Syracuse and Utica, 
which was electrified in 1907. The total 
mileage is 44 miles between terminals, 
and is equipped with third rail. The 
main power plant is located at Utica, and 
consists of Curtis steam turbine genera-
tors, transmitting 60,000 volts over the 
line to the four sub-stations. Each car 
is equipped with four 75 h.p. motors 
with the Sprague multiple control. 
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Fig. 7 
The Motor Equipment of the Pennsylvania Locomotive 

The Pennsylvania Railroad after ex-
haustive studies selected Westinghouse 
locomotives (600 volts direct current) 
for its New York terminal installation, 
which is one of the greatest engineering 
accomplishments of the age. These, the 
most powerful electric locomotives in ex-
istence, haul heavy passenger trains from 
Manhattan Transfer station near Newark, 
N.J., to the magnificent new Pennsylva-
nia terminal in the heart of New York 
City. In addition to the locomotives, 
the entire equipment is of the Westing-
house type. 
One typically progressive feature of 

the Pennsylvania locomotives is the use 
of Westinghouse field control for speed 
regulation. With the field control the 
locomotives can run at very high speeds, 
when necessary, and at the same time 
they can start the heavy through Pull-
man trains and operate them over cer-
tain sections .at low speeds, with the 
minimum consumption of current from 
the distributing system. Each locomo-
tive weighs complete, 157 tons and exerts 
a maximum draw pull of 79,200 lbs. The 
normal speed with a full train load is 60 
miles per hour. Two electric motors ex-
erting a joint power of 4,000 h.p. pare 
located in the cabs of the two sections 
composing one locomotive. These motors 

are connected by driving rods to the 
wheels, as shown in Fig. 7. A complete 
view of the locomotive is given in! Fig. 8. 

In Fig. 9 we have an illustratioreof a 
N.Y., N.H. & H. electric locomotivé draw-
ing a train. The line is of the single phase 
alternating current type, and supplied by 
overhead feeders of a substantial construc-
tion. The railroad has 35 miles of double 
track main line electrified, leading out of 
New York to Stanford, Conn. The loco-
motive easily handles an 800 ton passen-
ger train at 50 miles per hour, or 'a 
1500 ton train at 40 miles per hour. 
The trolley voltage is 11,000 volts, and 
the highest insulation used throughout. 

Fig. 8 

The Pennsylvania Electric Locomotive 
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The power plants comprise one of the 
largest expense factors in the change from 
steam to electricity. Two methods are 
available for transmitting the current to 
be used, one of which is to supply the high 
potential current (alternating) directly 
through the trolley wire or third rail to 
the locomotive, and the other, which is 
more common, to transmit high voltage 
alternating current to sub-stations, where 
it is passed through transformers and 
rotary converters, then re-transmitted 
in the form of lower voltage and direct 
current to the third rail or trolley: The 
New York Central R.R. employs the 
latter method, having two power houses 
of 20,000 kw. at Port Morris, N.Y. 
Curtis steam-turbine-driven generators 
of 5,000 kw. per unit are used. The 
alternating current is transmitted to the 
numerous rotary converter stations where 
it is changed to direct current as well as 
stepped down to 600 volts. Fig. 5 shows 
one of the power stations at Port Morris. 
Fig. 6 illustrates a typical rotary station, 
in this particular case being that of the 
West Jersey & Seashore R.R. at Atlantic 
City, N.J. The transformers are noticed 
at the left-hand of the picture, while the 
rotary converter is noticed to the right 
of these. 
The Great Northern R.R. has a power 

plant consisting of waterwheel-driven 
generators. The current of 33,000 volts 
is transmitted 33 miles to the mouth of 
the Cascade Tunnels, where a transformer 
station steps it down to 6,600 volts, the 
working voltage of the electric loco-
motives. 
Whether electricity can prove superior 

to steam on the trunk railroads, is a 
problem upon which only the highest 
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Fig. 9 

N.Y., N.H. & H. Electric Locomotive 

authorities can verse an opinion. A 
capable engineer has stated that while 
electricity will eventually replace steam 
for both local and long-distance passenger 
traffic, it will never replace the time-
honored freight locomotive with its long 
string of cars. The writer has before 
him at the present moment an old engi-
neering book which states in Part: "At 
some future day, we may publish a special 
work on the history of the development 
of the electric railroads in America, and 
elsewhere, but at the present time (1891), 
there are so many electric railroad enter-
prises before the public, that it would 
be taking a flying shot to describe them 
further than to mention some of the chief 
in success and excellence." It illustrates 
that from the confused mass of ideas and 
inventions existing in 1891, the final 
perfected street railroad, employing elec-
tricity as motive power, was evolved. 
Why is it not logical, in consequence, to 
expect that the electric railroad will in 
as many years hence have been simplified 
and universally adopted? 

A SAFETY GATE FOR THE STAIRS 
H. JARVIS 

A small gate, either at the top or bot-
tom of the stairs, is a necessity in all 
houses where young children are present. 
Its position largely depends upon cir-
cumstances. If the nursery is downstairs, 
the gate should be at the bottom, to pre-
vent them climbing up and falling down 
again, but if, as is usually the case, it is 
upstairs, the gate should be at the top, 
to keep them from straying on to the 
stairs, which is as a rule the first place 
they will make for. 

In Fig. 1 we show such a gate fixed at 
the top of the stairs, the hanging piece 
being screwed to the wall, and the shut-
ting piece being fixed to the newel of the 
stairs. The plan of this arrangement is 
shown in Fig. 2, the various parts being 
marked as follows: A hanging piece, 
B shutting piece, C stiles of gate, D bars 
of gate, E rails of gate, F newel, G floor, 
H bage-board. The height of the gate 
should be about the same as shown in 
comparison with the.' height:of the newel, 
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Safety Gate for the Stairs 

and the width will, of course, depend on 
the space' to be filled. The hanging and 
shutting pieces should be fixed first—a 
suitable size is 3 in. wide by 2 in. thick. 
The former must be fitted over the base-
board, as in Fig. 1, and a screw or two 
into this will fix the bottom end. The 
top end, however, is what requires to be 
fixed most firmly, and to ensure this we 
must insert a wood plug in the wall, screw-
ing into this, and covering over the screw-
head with a plug of wood. 

This method of fixing is shown sec-
tionally in Fig. 3, where I shows the joints 
in the brickwork, and the plaster on the 
walls, K the wood plug, with the screw 
in it, fixing the hanging piece A, and L 
the plug covering the screw head. 
To find the joints in the wall, if of brick, 

probe through the plaster with a brad-awl or 
wire nail, and then clear out all the mortar 
to the depth of some 2 in., and to the 
width of in. Make a wood plug as 
Fig. 4, and drive in very tightly. Cut off 
level with the wall, or slightly under. 
Now place the hanging piece in position, 
and mark the height of the plug. Bore 
in Y2 in. from the face, so that the head 
of the screw will go in, continue through 
for the shank of the screw, and then insert 
the latter, screwing up as tightly as pos-
sible, but do not insert the plug L until 
later, in case the hanging piece has to be 
removed during the time the work is 
going on. 

The fixing of the shutting piece is more 
simple, it having to be screwed to the 
wood newel only. It will no doubt be 
fully understood that all shaping and 
chamfering of the hanging and shutting 
pieces must be done before they are fixed. 
They must 'also be kept both to.the same 
height, and also immediately opposite 
each other, as well as perfectly vertical. 
Should the wall or the newel be out in 
this respect, the new pieces must be so 
scribed as to put matters right; the open-
ing for the gate will then be parallel. 
The gate should be made some quarter 

of an inch narrower than the opening, 
so that no planing will be required to 
make it fit. The sizes of the various 
parts are as follows: stiles and rails 2 in.; 
square bars, 1 in. x 3% in. 
The making of the gate, after the wood 

is planed up truly, is very easy. The 
stiles are mortised to take the rails, as 
Fig. 5, being afterwards rounded at the 
top ends, and chamfered, as dotted lines. 
The rails must be tenoned to fit into 

the stiles; also mortised for the bars, as 
Fig. 6, and then the corners chamfered 
off as dotted lines. 
The bars simply require planing to size, 

the tops rounding, and the sharp corners 
slightly broken, just the extreme edge 
only taken off, not to show any bevel 
at all. 
The bars should be a fairly tight fit in 

the rails, and should be inserted in the 
mortises before the rails are placed in 
the stiles, as if left till after, they have 
to be driven through the top rail a con-
siderable distance, which is not likely 
to improve the finish. 
The rails should be fixed to the stiles 

with pins. The bars should be tight 
enough to hold themselves, but to make 
certain they will not move, a small brad 
may be driven into each from the under 
side of the bottom rail. 
The complete gate is shown in Fig. 7 

ready for hinging. This should be done 
with a pair of brass or stout steel butts, 
as shown sectionally at M, Fig. 8. The 
hinging is a comparatively easy matter, 
and need not be detailed here. We 
would, however, remind our readers that 
the right method is to let one half of the 
hinge into each member, as shown, and 
not the whole thickness in one, and simply 
screwing to the other. 
The best fastening is as shown at N, 
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Fig. 8, which core ists of the latch, fitting 
into a mortise in the stile as shown, and 
pivoted on the pin, O. The knob P is 
connected to the latch, forming a means 
of working it, from the stair side only. 
The latch projects far enough beyond 

the stile to slide up the striking plate, 
and drop in the notch of the same, the 
closing being automatic. The front and 
side views of the latch arrangement are 
shown in Fig. 9, and the same of the 
striking plate in Fig. 10. 
Although the latch is a secret one there 

is a possible chance of baby fingers finding 
out the working of it, and it is best to 
supplement the fastening with a small 
brass bolt fixed on each of the rails of 
the gate, on the stair side, as shown in 
Fig. 11. These cannot be reached except 
by hanging over, so that they are abso-
lutely safe as regards the young ones. 
An alternative method of making the 
gate, as far as the bars are concerned, 
cpnsists of substituting round rods for 
the square bars. Thus instead of mor-
tises, holes bored through the rails only 
would be required, as in Fig. 12. 
The gate should be made from wood to 

match the hand-rail and ballusters, or 
if these latter are painted it may be made 
in deal or whitewood, and painted to 
match. If fixed as described, it is a 
tenant's fixture, and may be taken away 
in case of removal at any time. 

Using a Life-Preserver 

"The worst trouble about a life-pre-
server," said an old sailor, "is that few 
people know what to do with one when 
it's thrown to them. Many a man 
would drown in trying to get a life pre-
server over his head. The average 
person struggling about in the water 
would try to lift up the big life-ring and 
put it over his head. That only causes 
the man to sink deeper and take more 
water into his lungs. 
"The proper way to approach a life-

preserver in the water is to take hold of 
the side nearest you and press upon it 
with all your weight. That causes the 
other side to fly up in the air and down 
over your head, 'ringing' you as neatly 
as a man ringing a cane at a country fair. 
After that the drowning man can be 
rescued." 

AND MECHANIC 

Life Insurance Solicitor . Got a Hearing 
by Novel Method 

A sale is made in the preparation. 
Tom Lowry, the late traction mag-

nate of Milwaukee, was one of the 
wealthiest men of the Northwest. He 
had been solicited by all the best life 
insurance salesmen in the country—or 
rather he had been approached by them; 
for as fast as they came within reach he 
threw them out of his office. 
He became the talk of the entire life 

insurance fraternity, and obviously 
some of this got back to Tom, and he 
continued his attitude towards insur-
ance just as a matter of pride. 
Whenever a local general agent hired 

a new solicitor he first sent him over to 
Lowry as a courage test and to toughen 
up his hide a bit. 
Now, anybody with any acquaintance 

with Tom Lowry at all knew his pro-
pensity for betting. He would bet on 
anything that contained any element of 
chance. He used to sit in the old Sher-
man House, Chicago, with companions 
and bet that out of the first twenty men 
next to pass five of them would have 
whiskers; then he would go to a ball 
game and bet that out of the next five 
men to bat three would fly out. 
One day a young, rather cadaverous 

looking individual called at Lowry's 
office and asked that his card be pre-
sented to him—the card, by the way, 
merely contained the man's name. 
Lowry sent back to know what the 

man wanted. 
The cadaverous one replied that he 

wanted to make a bet. 
He was admitted. 
When the caller was fairly seated he 

said: "Mr. Lowry, I want to wager 
S1,800 to 8100,000 that you will die 
within the next year." 
" I'll take the bet," said Tom. 
"All right," returned the man, "just 

sign this." Here the salesman pre-
sented an insurance application blank 
that had been previously made out. 
Lowry signed it. 
Time of sale, three minutes. 
Time of preparation, as long as it took 

to think of it.—Gibson's Magazine. 

r- The oiler's suggestion is as good as 
the manager's if it helps along the work. 
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THE EFFICIENCY TEST OF A LEAD STORAGE BATTERY 

A. SPRUNG, E.E. 

THEORETICAL DISCUSSION 

In testing a battery for its efficiency 
it is necessary to determine the relation 
between the watt-hours output and the 
watt-hours input required to store up the 
battery in the same condition as it was 
previously (at the beginning of discharge.) 
To make a very accurate determination, 

if is necessary before making the test to 
take the dimensions of the plate and vessels, 
weight of plates, electrolyte and contain-
ing vessel, the battery being fully charged. 
After making the test the same process 
should be gone over in order to determine 
the rate of disintegration and probable 
life of the battery. 
When the battery has been fully 

charged the following will be noticed: 
1. The terminal e.m.f. becomes ap-

proximately 2.5 volts, depending upon 
the rate of charge, i.e., for a time more 
or less than eight hours there would exist 
a slightly smaller or greater value. 

2. The density of the electrolyte 
measured by the hydrometer should 
gradually increase until it becomes con-
stant at 1.8 specific gravity, unless the 
charge rate is so great that the water 
present becomes rapidly decomposed. 
It is advisable to use lead-weighted hy-
drometers. To keep a uniform density 
the electrolyte should be agitated when 
hydrometer readings are taken. 

3. To distinguish the positive plate 
from the negative: 

Positive Negative 
1. Formation of 1. A complete re-
gases at the plates duction to spongy 
showing complete lead. 
oxidation. 2. Dark slate color. 
2. Dark brown or 
chocolate color, black-
ening indicates over-
charge. 

4. Cadmium Test.—Cadmium, when 
immersed in the electrolyte of a lead 
storage battery, gives reliable indications 
of the potential of the positive or nega-
tive plates with respect to itself. Insert 
the cadmium stick (connected to one 
terminal of a voltmeter) into the electro-
lyte, and connect the other terminal of 
the voltmeter first to the positive and 
then to the negative plates. If the 

running and charging conditions ware 
correct, the voltmeter reading, as caused 
by the respective potential differences, 
will be nearly 2.5 volts for the positive 
plate and zero for the negative plate. 

Thus, in making a test, the cell should 
be first charged to normal rate until the 
above stated "full charge" conditions 
are obtained. It is then necessary to 
discharge the cell at constant current rate 
until the terminal volts=1.8. During 
the discharge make note of the tempera-
ture, specific gravity of electrolyte and 
cadmium voltage about every 15 minutes. 
If the potential difference between the 
negative plate and cadmium stick = .25 
volts before cell voltage=1.8, the dis-
charging should be considered finished. 
If this should occur more than once, either 
local action or small capacity of negative 
plates are the cause. If the rate of dis-
charge equals twice the normal rate, the 
terminal volts on discharge should equal 
1.7. If the rate is four times the normal, 
the voltage should be 1.6. After discharg-
ing, the cell should be recharged with con-
stant current, then note the terminal 
volts, cadmium volts, specific gravity 
and temperature every 15 minutes. If 
the readings indicate a complete discharge, 
the charging current should be reduced 
to one-half the normal. When the vol-
tage, specific gravity, temperature, etc., be-
come constant the charging should be 
discontinued. 
A lead storage battery should never 

be completely discharged, as it is thereby 
likely to become " sulphated." 

The chemical reactions which are 
believed to take place in a lead storage 
battery may be represented as follows: 

Positive Electrolyte Negative 

Charged Pb02 + 2 H2S0. + Pb 
Discharged PbSO. + 2 H20 + PbSO. 
Charge Current 
Discharge Current -41( 

Chemical analysis shows that lead sul-
phate exists in the discharged plate. 
The density of the electrolyte decreases 
during the discharge of the cell, corre-
sponding to the consumption of the sul-
phuric acid and the formation of water 
as shown in the above reactions. From 
a thermochemical standpoint the energy 
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produced from the formation of lead 
sulphate from metallic lead and the 
peroxide corresponds to the voltage ob-
tained. 

EFFICIENCY TEST 

In a storage battery the efficiency is 
the ratio of the amount of discharge to 
what is required to bring the battery 
back to its original condition. Efficiency 
can be expressed in ampere-hours, i.e., 
ampere-hours efficiency equals ampere-
hour output divided by the ampere-hour 
input. The efficiency can be expressed 
in watt-hour, i.e., watt-hours on discharge 
divided by watt-hours on charge. This 
is the real efficiency, because it considers 
the energy and includes the voltage as 
well as the ampere-hours. The ampere-
hour efficiency will show the action of the 
battery but is useless commercially. It 
is generally about 15 percent higher than 
the watt efficiency. It will possibly give 
an apparent efficiency of over 100 percent 
at times; this is due to the fact that 
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owing to a residual charge in the battery, 
it is possible to draw out more than is 
put in. 

In general practice, it has been found 
that the efficiency of a storage battery 
plant when in good condition varies from 
75 to 80 percent. 
The results should be expressed in the 

form of curves drawn between time and 
terminal volts, cadmium volts, specific 
gravity, etc. 
To obtain the watt-hours, multiply 

the average voltage by the ampere-hours. 

EXPERIMENTAL SOLUTION 

It is required to find the commercial 
efficiency and characteristic curves of a 
lead storage battery by means of an 
experimental solution. To begin with, 
the connections for the test are made 
in the usual manner. The method 
of operation of test was as follows: 
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The battery is charged by throwing 
the switch on the charging side. In order 
to show the sudden jump in voltage, 
readings are taken in rapid succession 
at the start and later on as the curve 
becomes more straightened out readings 
were taken at longer intervals. The 
readings taken were, first, the time; 
second, with switch closed, the voltage 
of the battery, i.e., charging voltage at 
closed circuit; third, with switch open, 
the voltage of the battery, i.e., terminal 
voltage on open circuit. Next, the plus 
and minus cadmium readings were taken. 
Then the specific gravity and tempera-
ture readings were taken. In the mean-
while the current was held continually 
constant by means of a carbon pile 
rheostat. The same holds true for dis-
charging the battery. In the test the 
charging was started at 2.2 volts (high 
due to a residual charge) and became 
fully charged at 2.47. These values 
are within the limits of 1.7 to 2.5 volts. 
As seen from the curves the rise in 

voltage is gradual, excepting at the 
very beginning and at the end. When 
the cell is fully charged it is seen how the 
voltage becomes approximately constant 
from the curves. After a value of 2.47 volts 
was reached, the battery was considered 
fully charged, since the reading was con-
stant throughout the last 25 minutes, 
and more charging would merely waste 

e, 
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RESULTS OF TEST 

RESULTS TAKEN DURING CHARGING BATTERY 

charging 

Cadmium 
Time SVoltel Volts Volts Specific Terap. R. Cell 
kr.mlo.Closed Open Plus Minus Gravity Fo Ohms 
0.00 2.2 2.15 2.32 .10 1195 68.2 .0023 
0.01 2.225 2.175 2.325 .10 1195 68.2 .00165 
0.02 2.225 2.175 2.35 .10 1195 68.2 .00165 
0.03 2.25 2.18 2.35 .10 1195 68.2 .0023 
0.04 2.25 2.18 2.35 .10 1195 68.2 .0023 
0.05 2.25 2.18 2.35 .10 1195 68.2 .0023 
0.06 2.25 • 2.18 2.35 .10 1195 68.2 .0023 
0.07 2.25 2.18 2.35 .10 1195 68.2 .0023 
0.08 2.25 2.18 2.35 .10 1195 68.2 .0023 
0.09 2.25 2.18 2.35 .10 1195 68.5 .0023 
0.19 2.25 2.18 2.37 .09 1195 68.5 .0023 
0.29 2.25 2.18 2.37 .08 1195 69.5 .0023 
0.39 2.25 2.18 2.38 .08 1195 69.5 .0023 
0.49 2.29 2.20 2.39 .08 1200 69.5 .0023 
0.59 2.30 2.21 2.40 .08 1200 70. .003 
1.14 2.35 2.25 2.42 .07 1205 70.5 .0033 
1.29 2.35 2.25 2.43 .07 1205 70.5 .0033 
1.34 2.38 2.28 2.45 .07 1205 70.5 .0033 
1.41 2.38 2.28 2.48 .07 1205 70.5 .0037 
1.46 2.39 2.28 2.48 .07 1205 71. .0033 
1.52 2.40 2.30 2.46 .07 1205 71. .0033 
1.59 2.40 2.30 2.49 .07 1207 71.5 .0033 
2.04 2.41 2.31 2.50 .07 1207 71.5 .003 
2.11 2.41 2.32 2.50 .07 1207 72. .004 
2.20 2.42 2.30 2.50 .07 1207 72.5 .0037 
2.29 2.43 2.32 2.51 .08 1207 72.5 .0037 
2.36 2.44 2.33 2.51 .08 1212 73. .004 
2.40 2.45 2.33 2.51 .07 1212 73. .0043 
2.44 2.46 2.33 2.52 .07 1212 73.5 .0043 
2.52 2.47 2.34 2.52 .06 1213 73.5 .004 
3.00 2.47 2.35 2.52 .06 1213 73.5 .004 
3.05 2.47 2.35 2.52 .06 1213 73.5 

RESULTS TAKEN DURING DISCHARGE OF BATTER% 

Discharging 
Cadmium 

Time Volts Volts Volts Temp. Specific R. Cell 
Immin. Closed Open Plus Minus Fo Gravity Ohms 
0.00 2.19 2.23 2.36 .16 73.5 1211 .0013 
0.02 2.05 2.12 2.30 .16 73.5 1211 .0023 
0.03 2.03 2.10 2.23 .16 73.5 1211 .00255 
0.04 2.02 2.10 2.22 .16 73.5 1211 .003 
0.05 2.00 2.09 2.21 .18 73.5 1211 .003 
0.07 2.d0 2.08 2.21 .18 73.5 1211 .00255 
0.08 2.00 2.08 2.20 .18 73.5 1211 .00255 
0.09 2.00 2.07 2.20 .18 73.5 1211 .0023 
0.10 2.00 2.07 2.20 .18 73.5 1211 .0023 
0.12 2.00 2.07 2.20 .18 73.5 1211 .0023 
0.15 2.00 2.05 2.19 .18 73.5 1211 .00165 
0.17 1.99 2.04 2.19 .18 73.5 1211 .00165 
0.23 1.99 2.04 2.19 .18 73.5 1211 .00165 
0.33 1.98 2.04 2.19 .18 73.5 1211 .002 
0.46 1.97 2.02 2.18 .18 73.5 1211 .00165 
0.57 1.96 2.01 2.18 .18 73.5 1211 .00165 
1.02 1.95 2.01 2.18 .19 73.5 1208 .002 
1.07 1.95 2.01 2.18 .19 73.5 1208 .002 
1.18 1.95 2.01 2.17 .20 73.2 1207 .002 
1.33 1.93 2.00 2.16 .20 73.2 1207 .0023 
1.48 1.91 2.00 2.13 .22 73.2 1207 .003 
2.03 1.88 1.98 2.12 .22 73.0 1207 .0033 
2.09 1.84 1.95 2.12 .22 73.0 1207 .0036 
2.13 1.82 1.95 2.11 .26 73.0 1207 .0043 
2.16 1.81 1.95 2.11 .28 73.0 1196 .00465 
2.20 1.79 1.94 2.10 .30 73.0 1196 .005 
2.21 1.78 1.93 2.09 .32 73.0 1196 .005 
2.23 1.72 1.92 2.09 .35 73.0 1195 .0066 
2.24 1.61 1.91 2.09 .50 73.0 1195 .01 

Average Voltage: 
Discharge = 1.945 
Charge = 2.32 

Average Amperes -= 30 
Ampere-hour: 

Charge = 92.5 
Discharge = 72.5 

Ampere-hour Efficiency 
Efficiency = 72.5 

92.5 
= 78.4 percent 

Watt-hours: 
Charge = 214.5 
Discharge = 141. 
Efficiency --- 141 

214.5 
= 65.7 percent 
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the energy in producing gases. It was 
noticed that the external voltage was 
higher in charging than in discharging, 
because of the internal resistances of the 
battery and the consequent voltage drop. 
which must be overcome in charging. 
From the curves the exact amount of 

watt-hours can be determined at any 
time during the run. 

It is seen how the specific gravity of 
the liquid rose from 1.195 to 1.215 from 
discharge to charged. This is due to 
the electrochemical actions taking place 
during the charging. 
When the battery was fully charged 

bubbles of gas were given off. 
The cadmium readings were taken to 

show their relation with the external 
voltage, i.e., external voltage plus nega-
tive cadmium should equal at all time 
the plus cadmium. The positive cad-
mium readings ranged from 2.32 to 2.52, 
the latter being a value denoting full 
charge. The negative cadmium kept 
very low as would be expected, ranging 
from .1 to .06. 

The resistance decreased on charging. 
due to the fact that the formation of a 
stronger solution is taking place. Since 
the resistance decreases with the strength 
of the solution, hence a decrease of R. 
The resistance of the solution would 
always naturally decrease when the 
density increases. 

The temperature of electrolyte in-
creases with charging, therefore R 
cren-ses. The effect is small as compared 
to increase in specific gravity as affecting 
resistance. 

In taking readings on open circuit we 
could bring out the values of the internal 
resistance, since the action is just like 
that in a motor, 

or e=P- IR 
where e=c.e.m.f. in this en-qP charging 
voltage 
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Watt-hour discharge Average Voltage Discharge X Ampere-hours 
Commercial Eff. — Watt-hour charge X 100 = Average Voltage Charge X Ampere-hours 

P- Impressed e.m.f. in this case termi-
nal voltage 

1= current throughout 

R=internal resistance 

Voltage on open circuit less voltage on closed circuit 
or R=  

current 

The reverse reasoning holds for dis-
charging. The operation of discharging 
is naturally the reverse of charging. The 
curves are relatively the same but they 
incline downwards. At the end of dis-
charging the current fell so rapidly that 
the battery was considered discharged 

about one-half hour earlier than the 
predicted three hours. 

Efficiency.—Since the test was started 
with a residual charge it was necereAry to 
abandon the test with a residual charge in 
order to obtain a true efficiency. 
A value of 65.5 percent commercial, or 

watt-hour, efficiency was obtained. This 
value is considered fair in storage battery 
plant, 75 to 80 percent being a good value. 
A value of 72.5 percent ampere-hour effi-
ciency was obtained. This latter does not 
show the value of a storage battery. It 
was stated before that in a test of this kind 
it is possible to obtain more ampere-hours 
output than ampere-hours input. 

SOME PATTERN-SHOP WRINKLES 

J. A. S. 

There is always something for the 
practical man to learn, and it does not 
follow that because a pattern-maker is 
efficient in his work, he knows everything 
that there is to know. Therefore, it may 
be of use to mention one or two little 
details in pattern-shop practice, which, 
although in themselves not very impor-
tant, make for better and easier work. 
It is so easy to do things the hardest way. 
This is not an Irish bull, but a bit of 
philosophy. 
For example, there is a right and wrong 

way of using a brad-awl, and the wrong 
way will often lead to trouble when thin. 
slender strips of wood have to be pierced. 
The method adopted by the junior crafts-
man is to pick up any old brad-awl and 
wriggle it through the wood with a wrist 
motion. Sometimes the edge is parallel 
to the grain of the wood; but it does not 
matter to the novice. But when the 
nail is put into the wood, the wood splits 
and there is a lot more work to do. The 
right way is to see that the awl has 
a sharp chisel edge on it, then to place 
that edge crosswise to the grain and to 
press it down through the wood without 
any twist. The fibers of the wood are 
then cut, not sprung apart, and then the 
introduction of the nail will not lead to a 
split. This seems almost too simple to 
write about, but it is the simple things 
that count. 

Here is another wrinkle that saves 
worry: when driving a nail into a very 
narrow strip of wood, even when properly 
pierced, there is a chance of splitting the 
wood unless the nail, which of course has 
a point on it, is held with its point on a 
hard surface and given a tap with the 
hammer. This flattens the point a little, 
and it does not seem quite in accordance 
with theory that a blunted nail should 
cause less splitting than a sharp one. It 
is a matter of experience, however, that 
this is so. Possibly the explanation is 
that the flattening causes a small cutting 
edge to be formed at the end of the nail 
which shears its way through the wood 
instead of wedging it apart. Whatever 
the reason may be, the fact remains, and 
it is a fact worth knowing. 
Every pattern-maker is acquainted 

with the fillets which have to be placed 
in the corners of a pattern in order to 
correct a sharp corner into a nicely-
rounded curve. These fillets, if made of 
wood, have to be specially planed or 
shaped up, and are often more or less 
tedious and difficult to make. There are 
in the market leather fillets cut to the 
required rounded surfaces which only 
require to be cut off and nailed into posi-
tion, and this method possesses the ad-
vantage of increased speed in working. 
Both methods are, however, rather 
costly, and an idea on this point which has 
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been found very useful in practice may 
not come amiss. The central idea is in 
the use of beeswax, which is plastic, easy 
to put in place and mould, and when 
varnished over with the wood presents 
no joint or seam as is sometimes the case 
with wood or leather. 
A very good way of preparing and 

applying beeswax is as follows: A piece 
of iron or brass tube, say 1 32 in. in bore 
and 12 in. long is taken, and fitted with a 
wooden plunger a bit longer than the tube, 
as shown in the sketch. One end of the 
tube is closed with a piece of metal, as 
shown, in which are arranged a series of 
round holes ranging from ,443 in. to 32 in. 
in diameter. The tube is first stood 
upright on the bench and the melted bees-
wax poured into it. When this has cooled 
off a little, so that it is plastic but not 
liquid, the plunger is put into the open 
end of the tube and the whole arrange-
ment placed in the bench vise in such a 
way that the outer end of the plunger 
bears against the outside jaw, while the 
end of the tube with the holes in it rests 
against the inside jaw in such a way that 

all the holes but one are closed up. The 
vice is then screwed up steadily, putting 
a pressure on the plunger, which forces 
the wax out of the exposed hole in a long 
circular band which is coiled up on the 
bench and then stored away ready for use. 
In this way bands of the different diame-
ters are prepared. 
When it is required to make a fillet, all 

that it is necessary to do is to take a 
length of a suitable diameter of beeswax 
band and lay it along the corner in the 
pattern which has to be filled up by the 
fillet. Then a steel ball mounted on a 
handle is heated in a flame (say the burner 
used for the glue-pot) and run along the 
band, softening it and at the same time 
pressing it firmly into the corner and 
giving it the required curve on the outer 
surface. In this way the fillet is finished 
in a quarter of .the time, or less, that it 
would take to make the old-fashioned 
wooden fillet. The steel balls above 

mentioned are easily prepared. Ordinary 
steel balls are taken and the temper 
drawn, and are then drilled and tapped 
for a piece of steel wire which is tapped 
and screwed into the ball. Each wire 
has a ball at each end, and the balls range 
in diameter from 3/16 in. up to 3% in. 
They are kept handy on a small rack near 
to the bench, as shown in the second figure. 
These time-saving wrinkles are only 

types of a great many more which have 
been devised to expedite the work of 
the pattern shop, but which cannot be 
mentioned in detail here. Enough has 
however been said to show that a little 
thought can at times save a great deal 
of work. 

Aeroplane Chases Liner with Parcel 

for Voyager 

One of the most novel purposes for 
which an aeroplane has ever been char-
tered was to carry a pair of eyeglasses 
to a passenger on the Olympic, just as 
she was leaving New York on her first 
eastward run. W. A. Burpee, the mil-
lionaire seedman of Philadelphia, broke 
his glasses as he was about to board 
the Olympic, and had a wireless message 
flashed to his optician to have a new 
pair delivered to his London office by 
the next boat. 
The optician, however, saw a better 

way of delivery, and in five minutes 
had Thomas Sopwith, the English air-
man, then flying in New York, on the 
wire. The glasses were delivered to him 
by automobile, and he started in pursuit 
of the Olympic, reaching her as she was 
passing Fort Hamilton on the way out. 
He swooped down within a couple of 
hundred feet of the deck and dropped 
the padded package which contained 
the glasses. 
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SHOW-CARD WRITING 

The show-card has become so impor-
tant a factor in window display that a 
mastery of the art of show-card writing 
is a most valuable accomplishment for 
the window trimmer. A writer in the 
Apparel Gazette gives the following ele-
mentary lesson on the art, which will be 
found valuable by the beginner. 

Before attempting to practise at all 
the beginner should supply himself with 
the right tools, which does not mean the 
buying of a very elaborate or expensive 
outfit, brushes, inks, paints, rulers, 
erasers, etc., but simply supplying him-
self with one good brush and a bottle of 
show-card ink. 

• 

For practice paper use common manilla 
wrapping paper with a smooth surface. 
Rule as indicated on the chart given here-
with. 

Before you make a stroke see that the 
brush is dipped several times into the ink, 
each time drawing the brush across the 
neck of the bottle the entire length of 
the hair, letting the ink run back into 
the bottle and reversing the brush or 
turning it over, so that as the ink flows 
from the brush it reduces the end of the 
brush to a flat, square or chisel point. 
This is important—next to having good 
utensils is the proper manipulation of the 
same. So very important is the part 
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It is not likely that your local paint 

supply store can furnish you with the 
brush necessary, but they are in com-
munication with the manufacturers of 
them and can place a special order for a 
red sable pencil or quill with a square 
point, No. 11 or 12, 7A or 1 in. stock, or 
for a red sable rigger, No. 11 or 12. This 
brush will probably cost fifty cents. Your 
local stationer can, no doubt, supply the 
show-card ink in 2 oz. desk bottles, which 
sell for about ten cents. A foot ruler and 
a lead pencil complete the outfit. 
These utensils, especially the brush and 

ink, are imperative and greatly facilitate 
the progress of the beginner. 
The accompanying sketch illustrates 

the parts used in making both full-face 
and shaded letters of both upper and 
lower case alphabets. The assembling 
of these parts, spacing and slanting the 
same in harmonizing curves and straight 
strokes, produces alphabets that are very 
pleasing to the eye and that are easy to 
read. 

• 

of brush manipulation to the beginner 
that very little progress can be made if 
he is careless about it. 
Having the brush in good working 

order, begin the practice with Fig. A, the 
downward stroke. Holding the brush 
is the next important part. Take the 
brush as you would your pen, between 
the first finger and thumb, but not resting 
on the second finger, holding the brush 
so that you can roll it freely back and 
forward between them. The hand should 
rest upon the table, only the fourth and 
little fingers touching it. The brush 
should be held almost perpendicular, 
the handle in line with the second joint 
of the forefinger, not the third, as in 
writing. 
Downward strokes in Figs. A and B are 

made with the finger movement, bringing 
the brush down, bending the fingers. 
Do not touch the pencil ruling, either top 
or bottom, but have the strokes just with-
in. Fig. C is made with the arm move-
ment, holding the fingers stiff and moving 
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• 

the hand backward, resting the fleshy 
part of the forearm upon the table. Fig. 
D is made with the arm movement, turn-
ing or rolling the brush, as directed above, 
between the forefinger and thumb, so 
that the fiat part of the brush faces across 
the paper, not downward. Move the 
hand to the right, using the fourth and 
little fingers as a rest and guide. 

The same idea is followed in making 
all the strokes contained in the chart, 
beginning and finishing the strokes, as 
indicated by the arrows. The beginner 
may have some trouble with the strokes 
that have pointed extremities, but if the 
brush is touched lightly at the start and 
lifted quickly at the finish of the stroke, 
this difficulty can be overcome. 

LATHE SCREW-CUTTING 
H. W. H. STILLWELL 

Much valuable information has been 
written upon lathe work, some in a plain, 
practical and common sense manner, 
easily understood by the mechanic of 
average intelligence, and still more in 
technical language, which is almost 
impossible for the young mechanic to 
figure out for himself unaided. 
Many of our best mechanical authori-

ties seem to lose sight of the fact that 
perhaps the greater part of the readers 
of their articles are non-technical men 
and not familiar with much of the tech-
nology which their articles contain, nor 
with the higher mathematics they often 
employ. 

It is the purpose of this article to place 
before the young mechanic some useful 
and valuable information in as simple and 
non-technical a manner as possible. 
Almost all of the modern lathes are in-

dexed; the index is figured or found 
from one common number, by which the 
teeth in each of the gears may be divided 
exactly, and the additional number of 
teeth in every next larger gear will be 
the same as the common number. For 
example: If the smallest gear of a lathe 
is of 24 teeth, the next 28 teeth, the next 
32 teeth and so on, then the common 
number is 4. If the teeth increase by 5, 
then the common number is 5. If by 
6, then 6, etc. 

In lathes having no common number 
and with irregular gears, any number may 
be used to multiply by, which will then 
be the common number. This rule also 
holds good for lathes that have a common 
number in case it is desired to cut a thread 
that the index does not show. 

DRIVING SCREW 

The driving screw of a lathe is the next 
thing of importance that the operator 
must thoroughly acquaint himself with, 

to be able to correctly figure threads and 
gearing for that particular lathe. 

In most lathes the true relation of the 
driving screw to the lathe spindle is 
maintained. In all such cases the driving 
screw is correctly represented and figured 
by the number of its threads per inch. 
On a lathe where the true relation of 

the driving screw is changed by reason of 
a different sized gear on the feed spindle 
to that on the lathe spindle, the number 
of threads per inch on the driving screw 
does not correctly represent the same, and 
the correct driving screw must be found, 
which is done as follows: 
Rule.—Take two gears of equal size, 

use one as driver, the other as driven, 
with any convenient size intermediate 
gear. Cut a thread, and the number 
per inch thus found will be the drive 
screw. 

RULE 1 
HOW TO FIND TWO GEARS 

Rule.—Take the driving screw as a 
numerator and the required threads per 
inch as denominator; multiply each by 
the common number. The new numera-
tor thus found will be the driver, and 
the new denominator will be the driven. 
In other words: the result of multiplying 
of the driving screw (the new numerator) 
must be placed on the lathe spindle and 
is the driver. 
And the result of the multiplying of 

the required threads per inch (the new 
denominator) must be placed on the 
driving screw and is the driven. 

Example 
D.S. 4 Thds. 8 C.N. 10 
4 40 Driver 

.•. — x 10 = 
8 80 Driven 

NOTE.—This rule is the fundamental prin-
ciple of all rules for threading or thread-cutting. 
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If a right-hand thread is to be cut, use 
one intermediate gear. If the thread is 
to be left-hand, use two intermediate 
gears. 
NOTE.—When the driver or spindle gear is 

non-changeable or assumed, use this rule to find 
the driven. 

_ Rule.—Multiply the number of teeth 
of the spindle gear or the driver by the 
desired number of threads, then divide 
that product by the number of threads 
per inch on the driving screw. The result 
will be the gear to put on the driving screw 
or the driven. 

Example 

Spindle gear or 
D.S. 4 Thds. 8 driver 32 

.*. 8 x 32 = 256, then 256+4=64, the driven 

RULE 2 
HOW TO FIND FOUR OR COMPOUND GEARS 

Two gears will cut many plain and 
many fractional threads, except when 
very fine or very coarse. To cut very 
fine threads with two gears, that required 
on the lathe or feed spindle would be in-
conveniently small, and that required 
on the driving screw would be inconven-
iently large. It would be difficult, if not 
impossible, to find such small or large 
gears in the shop. 

In all such cases it will be more con-
venient to use four gears which will be 
found as follows: 

Rule.—First find two gears as shown 
in Rule 1; then find two numbers to 
multiply together into the driver without 
a remainder; and two numbers to mul-
tiply together in the driven without a 
remainder; then multiply each of the 
two numbers so found by the common 
number. The result will be the two 
drivers and the two driven to use. 

D.S. 4 
4 
— x 6 = 
20 

Example 

Thds. 20 
24 

120 

C.N. 6 

We now have 24 as the driver and 120 
as the driven. Take 24 and find two 
numbers that will multiply together and 
make the same, as, 4 x 6=24; then take 
120 and do likewise, as, 10 x 12=120. 
Then multiply 4 and 6, and 10 and 12 
by the common number. The result will 
be the two drivers and the two driven 

to use, and the full example will read as 
follows: 

D.S. 4 Thds. 20 C.N. 6 
4 24 . 4 . 6. 24 . 36 drivers 
— x 6 —  x 6 —   
20 120 . 10 . 12 60 . 72 driven 

To prove the gears so found, use this 
rule. 

Rule.—Multiply the first driver 24 by 
the desired number of threads 20; divide 
that product by the first driven 60; then 
multiply that quotient 8 by the second 
driver 36, and divide that product by 
the number of threads per inch on the 
driving screw 4. The result will be the 
second driver 72. 

Example 
24 first driver 
20 desired threads 

First driven 60)480 ( 8 quotient 

36 second driver 
8 quotient 

D.S. 4)288 (72 second driven 
28 

RULE 3 
HOW TO CUT FRACTIONAL THREADS 

PER INCH 

Fractional threads per inch means: 
a certain number of whole threads and 
a fraction of another contained in one 
inch. 
The easiest way to measure fractional 

threads is as follows: take any number 
of threads until they measure even inches, 
then count the number of threads in that 
number of inches. 
When the pitch of a screw is given in 

the form of a fraction, as pitch, then 
the bottom figure indicates the number 
of threads, and the top figure the number 
of inches. pitch would be one thread 
in of an inch, or 8 threads in 3 in., or 
2:q: threads per inch. 
Rule.—Find the number of whole 

threads in even inches, then find the 
number of threads on the driving screw 
in the same number of inches and multiply 
by any common number, same as Rule 1. 
For instance, the desired thread is 

4M per inch, and the driving screw is 
6 threads per inch. It will in that case 
be seen that 9 whole threads are found 
in two inches, and 12 threads in two 
inches of the driving screw. 
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The example will therefore 
follows: 

D.S. 6 
D.S. instead of 6 

Example 
Thds. 434 
use 12 

Thds. instead of 434 use 9 

C.N. 4 
48 driver 

x4-
36 driven 

D.S. 4 
D.S. instead of 4 

Thds. 334 
use 16 

Thds. instead of 334 use 13 

C.N. 6 
96 driver 

x 6=-
78 driven 

D.S. 4 Thds. 1134 
D.S. instead of 4 use 8 

Thds. instead of 1134 use 23 

C.N. 3 
24 driver 

x3=-
69 driven 

D.S. 4 Thds. 2%3 
D.S. instead of 4 use 12 

Thds. instead of 2%3 use 7 

C.N. 5 
60 driver 

x 5=-
35 driven 

RULE 4 
HOW TO CUT THREADS PER PITCH 

Rule.—Multiply the top figure by the 
number of threads per inch on the driving 
screw, use that product as the numerator 
and the bottom figure as the denominator, 
then multiply each by the common 
number. 

D.S. 4 

Example 
Pitch 3,4 in. 

4 x 3 12 
— — x 6 = 

8 8 

C.N. 6 
72 driver 

48 driven 

When the pitch is measured by whole 
inches use this rule: 

Rule.—Multiply the number of whole 
inches by the number of threads per inch 
of the driving screw, and use that product 
for the numerator, and for the denomi-
nator use 1 and proceed as per Rule 1. 

Example 
D.S. 2 Pitch, 3 in. 

6 
3 x 2 = —x16= 

1 

C.N. 16 
96 driver 

16 driven 

When the pitch of a thread is given in 
one or several whole and part of another 
inch, as: 1 thread in 2% in. proceed as 
follows: 

Rule.—Find the number of even 
threads in even inches, which will be 
4 even threads in 11 in., then multiply 
the number of inches (11) containing 
the even threads, by the number of 

read as threads in one inch of the driving screw. 
Use that product as numerator and the 
even threads, which is 4, as the denomi-
nator. 
2% pitch we find contains 4 even 

threads in 11 in. We find driving 
screw at 2 threads per inch contains 22 
threads in 11 in. hence the example 
will read as follows: 

Example 
D.S. 2 Pitch, 2 J4 in. 

Numerator D.S. use 22 
—3C5= 

Denominator, Pitch, 2g use 4 

C.N. 5 
110 driver 

20 driven 

RULE 5 
PITCH OF DRIVING SCREW— HOW TO FIND 

GEARS FOR SAME 

When the driving screw of a lathe is 
measured and designated by its pitch, 
as for instance pitch, use the following 
rule to find the gearing for any desired 
thread. 
As shown above, the top figure of the 

fraction always designates the inch or 
inches, and the bottom figure always 
designates the number of whole threads 
contained in the same; consequently a 

pitch driving screw would have 8 
threads in 3 in. 
Rule.—To find the driver simply take 

the bottom figure of the fraction and 
multiply the same by the common num-
ber, as Rule 1. To find the driven take 
the top figure of the fraction and multiply 
the same by the desired number of 
threads to be cut, and then multiply that 
product by the common number. 

Example 
Thds. 6 D.C. e4 pitch 

3 x 6 18 8 
- =— Reverse x 4= 
8 8 18 

C.N. 4 
32 driver 

72 driven 

In order to avoid becoming confused 
in the use of this rule, another way to 
use the same is as follows: Place the 
figures of the pitch ahead of the example, 
following that reverse the same and pro-
ceed to figure as per rule. Your example 
would read like the following: 

Example 
D.S. M pitch Thds. 6 C.N. 4 
3 8 8 32 driver 

T, 2 driven 
—x4= 

8 3 x 6 18 
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11:11. ITHEl  1E-CHEIFTSIA) 

ETCHED PIPE RACK 
In the pipe rack illustrated we have a 

very attractive piece of etched metal 
work. The material needed to construct 
the rack is as follows: 
1 piece No. 20 gauge copper or brass, 

5 x 12 in. 
1 piece No. 20 gauge copper or brass, 

2% x 12 in. 
Rivets, asphaltum, acid (nitric), lacquer, 

fine steel wool. 
Make a full-sized drawing on a piece 

of paper of the shape and design of the 
back. The photograph illustrated here 
is only a suggestion of a number that can 
be used, and it is strongly advised that 
the craftsman originate his own. When 
the drawing has been satisfactorily com-
pleted, clean the metal and transfer the 
design to it with carbon paper. 
Cut the shape out with snips and the 

jeweller's saw, and cover the parts that 
are not to be etched with asphaltum. 
Place in a weak solution of the acid and 
leave until the etching is completed. 
Remove and wash in clear water and 
color as has been directed before in this 
series. 
The narrow strip has six holes rut into 

it that have a diameter of 3 in. The 
center for these holes is Yt a in. from one 
edge. Lay the holes out with a pair of 
dividers, drill a hole in each and saw out 
the circles. Bend a right angle 5% in. 
from the back edge, and rivet this piece 
to the back. 
A very finished appearance is given 

the edges if they are laid on a piece of 
iron and pounded with the ball pein 
of the hammer. Polish and finish the 
rack with a coat of lacquer. 

HUMIDOR 
The humidor has proven itself indis-

pensable to the man who smokes. It is 
a companion piece to the pipe rack and 

should be designed with that end in view, 
though we will admit that the article 
illustrated does not show this point. 
The material list for this object includes: 
1 piece No. 20 gauge copper or brass, 

5 x 14 in. 
1 piece No. 20 gauge copper or brass, 

4 x 4 in. 
1 piece No. 20 gauge copper or brass, 

x 3% in. 
2 pieces No. 20 gauge copper or brass, 

x3 in. 
Asphaltum, acid, fine steel wool, lacquer 

and small blotter. 
Make a full-sized drawing of one side, 

3% x 5 in., and transfer it successively 
to the large piece four times. This leaves 
a Yt in. strip for fastening. 
Etch it, as has been explained before, 

while it is flat. Finish it up and bend on 
the dotted lines shown. The bottom, 
which is 3% in. square, is cut and bent, 
making the four laps at right angles to 
the piece. 
The cover is 4 in. square and is held in 

place by the two strips bent at right angles 
and soldered securely to it. It should 
be etched with an appropriate design, 
and after the soldering is completed, 
should be raised in the middle. 

Beside the strips being soldered to the 
cover, the sides are soldered and the 
bottom held in the same way, as explained 
below. 
When all processes have been com-

pleted, fit a piece of thick blotting paper 
in the cover and always keep it moist 
while the humidor is in use. Take it to a 
tinsmith and have him fit it with a square 
box of light zinc, in which the tobacco 
must be kept. 

It is a good plan to glue a piece of felt 
or leather on the bottom of the humidor 
to prevent its scratching any article upon 
which it is placed. 
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SOLDERING 

In addition to the tools and materials 
already at hand, the following will be 
necessary for the process of soldering: 

Annealing tray. 
Mouth blowpipe. 
Bunsen burner or alcohol lamp. 
Borax slate. 
Camel's hair brush. 
Powdered or lump borax. 
No. 24 iron wire. 
Silver solder. 

The annealing tray may be purchased 
from craftsmen's supply houses, or a tray 
made of sheet iron, about 20 in. square 
and 4 in. deep filled with slag will answer 
the purpose very well. It must have 
riveted corners, as soldered corners would 
be liable to melt. 
The bunsen burner that uses gas is a 

better source of heat for the work than 
an alcohol lamp, though the latter may 
be used if it is of large size. 
A slate slab, such as is used to grind 

ink, makes a very good borax slate. The 
silver solder may be used any gauge, but 
about No. 20 works the best. 
The surfaces that are to be soldered 

must be absolutely clean. This can be 
accomplished by scraping them with a 
sharp instrument, filing them or rubbing 
them with steel wool. After they are 
clean, be very careful about handling 
them, as solder will not flow over grease. 
Next grind up a little borax on the 

slate with a little water, until it is of the 
consistency of thick cream. If the 
powdered borax is used, a stick will serve 
for the stirring. Cut a number of pieces 
of the silver solder into the borax, making 
them about V16 in. long. 
Coat the cleaned surfaces with the 

borax where they are to be joined, and 
bind them together with the iron wire. 
Lift the pieces of solder from the borax 
with the brush and place them along the 
edges to be joined, putting them about 
1 in. apart. Set the whole upon the 
annealing tray and apply the heat with 
the burner and blowpipe. Do not apply 
much heat at first. just enough to evapor-
ate the water and let the borax crystalize. 
When this is accomplished apply more 
heat until the solder melts. 

If these directions are faithfully carried 
out, the pieces clean and not too much 
heat applied at once, little trouble should 
be experienced with the soldering process. 

AND MECHANIC 

Coal-Dust Danger 

It being generally agreed that great 
colliery explosions, however they may 
originate, are spread by the progressive 
ignition of fine coal-dust, Prof. W. M. 
Thornton, of the Armstrong College, 
Newcastle-on-Tyne, has recently been 
experimenting with a view to getting 
rid of the dust danger in mines. His 
conclusions he indicated to a meeting 
of the members of the North of England 
Mining Institute at Newcastle. 

After carrying out very exhaustive 
experiments, he had hit upon a mixture 
of ten parts of water-glass with one part 
of resinous liquid soap and one of com-
mercial carbolic acid. This mixture, 
he averred, could not be improved upon 
from the standpoint of cost and effi-
ciency as a wetter or binder of fine dust. 
He had conducted experiments not only 
in the laboratory, but in the gallery of 
the E Pit, Udpeth Colliery Co., Durham. 
He summed up his researches by 

giving, as a counsel of perfection, the 
advice that a dusty road in a mine should 
have the timbers and sides thoroughly, 
though quickly, swept by a brush, that 
being immediately followed by hand-
spraying, especially on the tops of tim-
bers, or fine spraying into the dusty air. 

Dr. Thornton's conclusions were 
rather warmly contested by Dr. Bedson 
(Professor of Chemistry at the same 
college). Dr. Bedson declared that 
most of the substances with which Dr. 
Thornton had been dealing were danger-
ous, and he (Dr. Bedson) should classify 
them down a mine as he would classify 
matches. Soap dust was nearly as in-
flammable as coal dust, and, when the 
soap solution had dried, would result 
in a larger quantity of volatile matter 
being present than before. 

Double Glazing for Sound-Proofing 

An English builder has tried the plan 
of double glazing windows in sick rooms, 
studies, lecture rooms, etc., with a view 
to excluding noise from without, and 
with notable success. He found that 
the noise of heavy wagons and passing 
trolley cars was reduced to a bearable 
degree, and that conversation through 
a window having two thicknesses of glass 
with an air space between was almost 
impossible. 
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DRY CELL TESTING* 

\V. B. PRITZ 

There are today at least 100 brands 
of dry cells upon the market, varying 
in quality from very efficient and reliable 
cells to those which must be considered 
very inefficient; and from these the con-
sumer must select that brand which in 
his opinion will give best service. Before 
any conclusion can be reached regarding 
the adaptability of a cell to a particular 
service, the consumer must either accept 
the guarantee of the manufacturer or 
make for himself, as best he may, a 
service comparison of the cells in question. 
The present diversity in the methods 

of testing cells is very troublesome for 
both the manufacturer and consumer. 
The former is often called upon to guar-
antee the service of his product when 
subjected to certain tests which have 
little or no relation to any which he may 
have adopted, and although it is not 
impossible, it does become quite difficult 
for a manufacturer of dry cells to calcu-
late from the results of his regular tests 
just what may be expected of his product 
when subjected to a particular test 
required in the specifications of his cus-
tomer. The adoption of some standard 
tests which would hold between manu-
facturer and consumer alike would, 
therefore, be very advantageous to both. 
The establishment of such tests and the 
publicity which would thereby be given 
to the whole subject of testing would 
decrease the tendency of the small con-
sumers (who, taken collectively, must 
use a considerable percentage of the 
output) to place reliance in the so-called 
tests which now form the basis for their 
judgment of a brand of cell, such as 
amperage or voltage readings. 

It is easily shown that there is in no 
sense a relationship between service and 
short-circuit current. It is true that 
the amperage reading of a cell, coupled 
with a familiarity with the particular 
brand, does serve as a good indication of 
the age of the cell or the presence of any 
serious defect; however, the customer 
who judges solely from the short-circuit 
current is very apt to obtain inferior 
quality, and yet we are informed by 
dealers that at least 90 percent of the 

customers who buy cells off the shelves 
demand that they be so read and in most 
cases select that brand giving the higher 
current. 

Let us consider, then, the requirements 
of a satisfactory test for dry cells and the 
conditions which have the greater in-
fluence upon the results obtained. In 
general (other than for purposes of re-
search) there are but two reasons for 
desiring a test upon dry cells: (1) To 
ascertain what life may be obtained from 
a brand of cells in a certain service; (2) 
to ascertain which one of several brands 
will give the longest life in that particular 
service. 
With the former object in view the 

knowledge is best obtained by actual use 
of the cells in connection with the appli-
ancé. In some cages this is the only 
feasible way in which the definite in-
formation sought can be obtained. The 
great majority of tests are carried on, 
however, with the second object in view— 
viz., the comparison of two or more brands 
of cells for use in a particular service. 
Where the amount of testing is large, it 
is impossible, even were it expedient, to 
use the actual appliances for testing cells, 
and it becomes necessary to devise special 
testing methods and apparatus such that 
results obtained therefrom shall be com-
parable to the results obtained from the 
cells when placed in actual service. This 
is, we take it, the one necessary condition 
which dry cell tests must fulfil. 
There have been tests devised which 

seek to go further and make the operating 
conditions not only comparable, but as 
similar as may be to the operating con-
ditions of the service for which the test is 
intended. Upon this point there is some 
diversity of opinion. Some authorities 
claim that a test is of greater value and 
is more reliable the more nearly the con-
ditions of test approach those of service, 
and, following out these claims, have 
devised certain tests which are rendered 
quite complicated, requiring much atten-
tion and apparatus for their continuance, 
by the introduction into the method of 
some of the irregularities to be expected 
in service. It is questionable, however, 

*Abstract of a Paper read before the American Electrochemical Society. 
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if results of greater meaning are obtained after 10 weeks, expressed 
from such strict adherence to service of the initial values: 
conditions. At best, such a test is but 
an approach to actual service, which must 
be continually varyini; from time to time 
and from locality to locality. Again, 
the apparatus necessary to carry on an 
irregular, intermittent test is very com-
plicated and requires much careful atten-
tion. This feature limits its use to the 
large consumers and manufacturers. 

Questions are often asked regarding 
the advisability of testing various brands 
of cells by connecting them in series and 
discharging them simultaneously. In 
general, we would advise against this 
method, though there are occasions when 
it is the only one that can be employed. 
Especially is this true when test condi-
tions, such as length of contact and re-
cuperation periods, strength of current 
and temperature of the battery, cannot 
be held constant for the separate testing 
of various brands. It is much preferable, 
for instance, to use the series method of 
test upon an automobile than to test the 
various brands upon different machines 
or upon the same machine at different 
times. 
Temperature is a most important factor 

in dry cell testing, and a large part of the 
non-uniformity in the results of tests 
may, we think, be traced to temperature 
variations. For instance, the current 
increases as the temperature rises, and 
the differences in the current obtainable 
increase considerably as the temperature 
falls. The influence of temperature 
upon service is greater than it is supposed. 
Tests show great variations are obtainable 
between 60 and 95 degrees, between which 
values practically all testing is done. 
This makes the importance of tempera-
ture regulation very evident. The effect 
of temperature also varies with the nature 
of the service; high temperatures giving 
longer service where the drain is heavy, 
while low temperatures are favorable 
for light drain service lasting over a 
considerable period. Of prime impor-
tance in dry cell testing is a knowledge 
of the effect of temperature upon the 
rate of deterioration of cells when left 
on open circuit. To determine just what 
this effect might be, a number of cells 
were stored at seven different tempera-
tures. The following table gives the 
initial currents and the drop in amperage 

Temperature Initial Amp. 

as a percentage 

Percent Drop in 
Amp. In 10 Weeks 

41°F 18.1 44 
77°F 22.0 10.0 
95°F 21.0 19.0 
113°F 22.8 25.0 
131°F 23.0 52.0 
149°F 20.5 71.0 
167°F 21.0 98.0 

The greatly increased rate of deteriora-
tion on open circuit at high tempera-
tures no doubt accounts for the poor 
service obtainable at such temperatures 
over long periods of time. A knowledge 
of this effect of temperature would un-
doubtedly explain the cases, which are 
at times brought to our attention, of cells 
rapidly deteriorating upon a dealer's 
shelves, from "no cause whatever." 
The cells should be stored in a dry, cool 
place, and not in the corner behind the 
stove. 

In interpreting the results obtained 
from a test of various grades of cells a 
caution must be given against drawing 
definite conclusions from the outcome of a 
single or a small number of tests. When 
the matter of choosing a brand is of much 
importance it is necessary to run a series 
of tests over a period of six months or a 
year. In this way a very good idea may 
be obtained of the average service results 
which may be expected. 

In regard to the terms in which the 
results of dry cell tests should be reported, 
there is some difference of opinion, some 
authorities contending that the ratings 
should be expressed as the number of 
ampere-hours given by a cell under 
specified conditions to a certain working 
voltage value. Others claim that more 
practical meaning is attached to a state-
ment of the length of time during which 
the cell is able to maintain its working 
voltage above the specified limiting 
value. It is the author's opinion that 
that method of rating should be used 
which gives to the consumer the exact 
information which he desires; hence, the 
rating of cells by the length of service 
of a given kind which they are capable 
of giving is favored. 

It is perfectly evident that the con-
sumer is interested in the length of service 
which he is able to obtain from a battery 
and not in the amount of energy given. 
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It is recommended by one of the im-
portant telephone companies that the 
battery should at all times give a current 
of more than 0.14 amperes at the end of 
one minute after it has been disconnected 
from the transmitter and connected in 
circuit with an ammeter and a resistance 
of 20 ohms. This specification necessi-
tates that the working voltage be con-
stantly 2.8 volts or more. The author 
has been using for some time a test which 
requires a minimum of care and super-
vision and which is quite comparable 
to the more complicated tests. It sub-
jects three cells. in series to a discharge 
through 20 ohms resistance for a period 
of two minutes each hour, during 24 
hours per day and 7 days per week, until 
the working voltage reaches the limiting 
value of 2.8 volts, the results being re-
ported as the number of hours' service 
to this cut-off point. The energy drawn 
from the battery in this test is approxi-
mately equivalent to that consumed in 
the more complicated methods; the 
batteries give practically equivalent 
periods of service, and the number of 
cells, resistance in circuit and cut-off 
point are identical. The regularity of 
this test which we propose eliminates 
the mechanical appliances necessary to 
obtain decreased night and Sunday 
service. The left-hand portion of Fig. 1 
shows diagrammatically the apparatus 
necessary and its arrangement. The 
hand of the clock A revolves once per 
hour, closing by means of the contact H 
the circuit of the battery I in turn through 
the contacts B, B2, and B4. This 
current magnetizes the cores of the tele-
graph relays C, C2, C3, C., causing the 
extended armature arms D to fall, bring-
ing the inverted U-shaped fingers F into 
mercury cups, through which the test 
battery circuits E are closed. Each 
contact B is of such length that two 
minutes are required for the passage 
of the contact H. At the right of the 
figure is shown the arrangement of the 
relay and coil table. The test batteries 
are stored underneath the table and are 
read from the mercury cup F. 

Fig. 2 shows a representative discharge 
curve obtained from a battery of three 
2Y2 in. x 6 in. dry cells of a well-known 
brand. The curve passes through the 
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1.—TELErnoim TEST roa DRY CELLS. 

At first thought it might appear that the 
ampere-hour capacity of a dry cell bears 
such a relation to length of service, that 
either method of rating would give the 
same information. Such is not the case, 
however. Differences in discharge rate 
cause vast differences in the number of 
ampere-hours obtainable from the cell. 
From the nature of the discharge curve, 
it is quite difficult to calculate the length 
of service obtainable under the conditions 
limiting the ampere-hour rating, while 
to go further and deduce from the rated 
ampere-hour capacity under one set of 
conditions, the output to be expected 
under different conditions becomes a 
hopeless task. Equally hopeless is the 
final interpreting of the result in terms 
of length of service. Again, a dry cell 
does not always give length of service 
which is proportional to ampere-hour 
output. It is easily possible to produce 
two dry cells which will give equal lengths 
of service, the ampere-hour output of 
which will show marked differences. 
Hence a statement of the ampere-hour 
capacity of two brands of cells is very 
apt to be misleading, as it does not settle 
definitely which is the better cell to use 
upon a given service. For research pur-
poses the energy or ampere-hour output 
of a cell is very useful, but as a practical 
rating for dry cells it is not satisfactory, 
especially from the standpoint of the 
consumer. 
The aúthor then proposes for considera-

tion certain tests covering the two most 
important services, namely, telephone, 
and gas-engine ignition. The nature of 
these services was fully outlined in Papers 
delivered before the Society by Dr. J. W. 
Brown* and Mr. D. L. Ordway, t and 
therefore will be touched upon only in 
so far as is necessary to establish the 
relationship of the service to the tests 
which we propose. 

*"Trans." Amer. F.lectrochem. Soc., XIII. 173 (1908). 
t"Trans." Amer. Electrochem. Soc., XVII, 341 (1910). 
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16-ohm coil, which permits an average 
drain on the battery throughout its life 
of approximately 0.5 ampere. Readings 
of the working voltage are taken at inter-
vals throughout the test, the most im-
portant reading, however, being the im-
pulse of current which the battery is able 
to force through a 3/2-ohm coil connected 
in series with the ammeter and in parallel 
with the 16-ohm resistance. When this 
value at the end of a period of contact 
falls below 4 amperes, the battery is con-
sidered unfit for service and discarded. 
This value is taken, rather than 3 amperes, 
in order to be conservative. All condi-
tions adopted from investigation as repre-
senting the average ignition service have 
thus been duplicated. In settling upon 
the length of time during which the bat-
tery should be discharged, many users 
of automobiles were interviewed, and the 
consensus of opinion was that, after the 
novelty of an automobile wore off, the 
length of time during which a car would 
be in operation would average not far 
from two hours a day. The test batteries 
are therefore discharged for this length 
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values of the working voltage at the end 
of the discharge periods. 

Ignition practice also presents great 
diversity in operating conditions, and 
formulating a satisfactory test to meet 
the demands requires much consideration 
of the various systems used. In develop-
ing a test suitable for this service, a 
4-cylinder automobile engine, equipped 
with a standard make of spark coil was 
used. With different numbers of cells 
in series, resistance was cut into the 
circuit until the engine failed to operate 
satisfactorily. Limits of satisfactory 
ignition for these particular conditions 
were thus reached. Readings at this 
point were taken of the working voltage, 
average drain on the battery and the 
value of the impulse which the battery 
was capable of forcing through the pri-
mary winding of the spark coil.* The 
work was then duplicated, using in turn 
all the leading makes of coils. Thus it 
was possible to formulate what may 
be considered as average limiting con-
ditions of actual ignition service. It was 
found that in the majority of cases five 
or six cells in series gave ample voltage. 
Efficient service was obtained in some 
cases with as low a drain on the battery 
as 0.2 or 0.3 amperes. It is very prob-
able, however, that 0.5 ampere more 
nearly represents the average drain 
which could be maintained by the ad-
justment of coils without proper instru-
ments. f A battery was found to give 
inefficient service when the impulse of 
current which it was able to send through 
the primary winding of the spark coil 
fell below 2 or 3 amperes, Fig. 3 showing 
a diagram of the arrangement. 
From these findings the following test 

has been developed and adopted as 
standard for ignition service. A battery 
of six cells is connected in series with a 
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3.—IGNITION TEST. 

of time each day. The time is divided, 
however, into two periods, one7 hour in 
the morning and one in the afternoon. 
As a test for lighter service, the battery 
is sometimes subjected to two drain-
periods of half an hour each. If the 
amount of testing be not too great, the 
circuits may be closed by hand, in which 
case no apparatus is needed other than 
instruments for reading, a number of 
16-ohm resistance coils and a 5.0-ohm 
coil for use in taking the impulse readings. 

This test has been used satisfactorily 
for several years. By slight variations, 
chiefly in the time of discharge, it may 
be made representative of any system 
of various types of ignition service. 

*A full discussion of the impulse value and its importance in ignition service is contained in: D. L. Ordway. "Trans." 
Amer. Electrochem. Soc., XVII, 361 (1910). 

tThe value of the approximate drain. viz., 0.5 amperes, does not apply to the various single-spark appliances now to 
be obtained, which are much more economical of current. 
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Since it is often the case that quite an 
interval of time may elapse between the 
manufacture and installation of a cell in 
service, a knowledge of what may be 
expected during this period becomes of 
no little importance, and hence an open 
circuit or " shelf life" test is quite essen-
tial. The ideal method for such a test 
would be the determination of the de-
crease of service capacity due to storage 
over definite periods. This practice, 
however, would entail much labor and 
expense where the amount of testing to 
be done is large. 
The method generally employed to 

determine shelf life consists of reading 
the initial voltage and short-circuit cur-
rent of a representative sample of cells, 
followed by current readings at intervals 
of one or two months, depending upon 
the nature of the cells in question. The 
ammeter for reading short-circuit current 
should be dead beat, and with its leads 
should have a resistance of 0.01 ohm. 
Two 30 in. lengths of No. 12 lamp cord 
make very convenient leads. The results 
are merely indicative of increase in inter-
nal resistance, and bear no definite rela-
tion to the service which the cells may 
give. However, this information, coupled 
with familiarity with a brand of cells, 

becomes a very good indication of its 
quality. It also serves to indicate any 
serious defects of manufacture. The cells 
are kept on the shelf until the short-
circuit current has fallen below 10 am-
peres. This point is arbitrarily chosen, 
as it represents a point below which it 
would be difficult to market the cell. 
For practical purposes, the results are 
expressed as the number of months during 
which the short-circuit current remains 
above this cut-off point. Much more 
meaning, however, is attached to the rate 
at which the current falls, generally 
reported as the drop in amperage ex-
pressed as a percentage of the initial 
amperage. This is especially true when 
investigation of the quality of cells is the 
object. For practical purposes, however, 
the first rating given, i.e., months to 
10 amperes, is perhaps preferable. 
There are, of course, many miscella-

neous services in which dry cells are used, 
tests for which must be formulated as 
occasion demands and to suit the particu-
lar needs of the case. For the more im-
portant uses, however, viz., telephone 
and ignition services, we trust uniform 
methods of testing may soon be adopted 
which will be satisfactory to all. 

A CORNER CUPBOARD 

Such a fitting as the one illustrated 
herewith, can always be used to fill an 
odd corner, and will usually be found to 
occupy only space which would otherwise 
be entirely vacant. It can be made of 
any variety of selected straight-grained 
pine, and presents no especial difficulty 
in construction. Owing to its shape on 
plan, it will be easily understood upon 
reference to the drawing that while the 
side view shows the true shape of the 
sides and back, but foreshortens the door, 
which is at an angle of 45 degrees to the 
spectator, so also the front view gives 
the true shape of the door, but the other 
parts of the cupboard are foreshortened 
in width when seen from directly in front. 
The top and bottom (see B and C on 

side view) should be first prepared out 
of in. stuff and of the shape shown on 
the plans; the grain should run parallel 
with the front edges, and it will be best 
to form them of two widths glued to-
gether; their length 'along the back edges 
(as D to E) is 1 ft. 4 in. Next the two 

sides which are 2 ft. 6 in. x 5 in. and about 
in. thick, are cut to the curved outline, 

shown on the side view, and the shaded 
portion fretted out entirely; then the 
two back pieces are prepared, and they 
will also have to be in two widths glued 
together to make the 1 ft. 4 in. required, 
and are 2 ft. 10M in. high, with a square 
piece cut out of the bottom, and curved 
and fretted at the top to match the sides. 
These six parts can then be glued and 
neatly bradded together, thus forming 
the carcass of the cupboard. 
A little shelf with a shaped edge, as 

shown 33x2 in. wide, is then fixed at the 
top and partly supported by two wooden 
brackets of a simple curved outline; this 
shelf is in two pieces, 10 in. in their great-
est length, and mitered as shown on the 
plan of top. A light curved arch piece 
with its ends splayed to suit is fixed under 
the front edge of the bottom to finish 
the lower part, and two in. uprights 
similarly splayed are fixed at each side 
between the top and bottom (see F, G on 
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p an at A ) ; the outer edge of these pieces 
might be slightly chamfered. 
The only part now remaining to be 

described is the door, which will need 
careful fitting and hanging. It may be 
framed up with a panel in the orthodox 
way, if the craftsman cares to undertake 
the task, or a piece of three-ply of the 
full size of the door may have thin strips 
2 in. wide glued along its edges to 
represent the styles of a door, and if this 
simple method is adopted it will be im-
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possible to detect the difference without 
opening the cupboard. The door is 
decorated with 13 in. square pieces 
about in. thick in the corners, and a 
small ornamental bead strip is filled in be-
tween as shown. A fillet should be fixed 
along G, projecting a little to stop the 
door, and neat hinges and a suitable spring 
catch or cupboard lock should be chosen. 
The interior can easily be fitted with 

light shelves or pigeon holes to suit indi-
vidual requirements. 
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DEFLOCCULATION * 
EDWARD G. ACHESON, SC.D. 

It is with much diffidence I speak on a 
subject that has not yet emerged from 
the embryonic state. My latest experi-
mental researches had to do with it; I 
believe it will rapidly grow in importance 
in the scientific and industrial world; 
and finally, much work of a strictly scien-
tific character remains to be done to 
reduce the fragmentary knowledge we 
now have of it to an exact science. 

In my labors devoted to working out 
and developing industrial and commercial 
projects, I have upon several occasions 
found reactions, conditions and results 
that did not harmonize with the accepted 
theories and formulae of scientific men. 
Being an earnest believer in publicity, 
in order that any possible benefits that 
might accrue to the common welfare may 
the more quickly be enjoyed, I shall lay 
before you a detailed account of my ex-
periments on thé deflocculation of inor-
ganic bodies. It will become very evi-
dent as my story unfolds, that throughout 
the series of experiments described and 
the working hypothesis employed, I was 
wholly disregarding the prevailing theo-
ries, and that I unconsciously entered 
the field of colloids. 

Having worked out the problems in-
volved in the manufacture of graphite 
from coal and other carbonaceous ma-
terials, I undertook, in the summer of 
1901, the introduction of this artificially-
made graphite into the crucible trade. 
My first efforts were devoted to the mak-
ing of a satisfactory crucible of my 
graphite, using as a binding material, 
American clays. Many failures were 
met with, and I found it difficult to locate 
the cause of the failure, whether with the 
graphite or with the clay. I soon learned 
the manufacturers of crucibles in the 
United States invariably used as a binding 
agent for the graphite in the crucible 
body, clays imported from Europe. I 
secured samples of these imported clays, 
and found them much superior to the 
American ones in plasticity and tensile 
strength. 

Chemical analysis failed to disclose the 
cause of the physical differences existing 
in the clays. The question involved inter-
*The text of an address delivered by Dr. E. G. Acheson of Niagara Falls. inventor of Carborundum. Acheseu-

Graphite, etc.. before London Society of Chemical Industry, November 7, 1911. 

ested me greatly, and I decided to endeav-
or to determine what produced the varia-
tions. I found it generally stated in the 
books that residual clays were non-plastic, 
and sedimentary clays were more or less 
plastic. Here was the starting point. 
Plasticity was developed by or during 
the act of transportation from the point 
of formation to the final resting-place of 
the clay. I did not believe there was 
anything in the simple act of the suspen-
sion in water that would produce the 
effect noted, and therefore looked for the 
cause of the foreign matter carried by 
the water. It seemed the most likely 
agents were the organic substances 
washed from the forests into the running 
waters. With this idea in view, I made 
a few experiments with those substances 
I thought likely to be found in the wash-
ings of vegetation. One of my early 
experiments was to treat kaolin with a 
solution of tannin, and I at once noticed 
less water was needed to produce a given 
degree of fluidity; also that the tensile 
strength and plasticity were increased. 

Tests were made on the increased ten-
sile strength of clay, as the result of treat-
ment with organic matter, and it was 
found that briquettes made of Harris 
kaolin and dried at 120°C. would break 
with a load of 5.73 kg. per square centi-
meter, while the same clay, after treat-
ment with two percent of catechu for a 
period of ten days, then formed into 
briquettes and dried at 120°C., would 
not break until the load was increased 
to 19.75 kg. per square centimeter,—an 
increase of more than 244 percent. 
I now began to wonder whetlier or not 

the effect I had discovered was known, 
as it might have much value to an in-
dustry of such colossal dimensions and 
antiquity as clay-working. Moreover, 
it would be amazing if it should not be 
known, in view of the tremendous amount 
of experimental work that had been done 
on that art. I searched for some record 
of the addition of organic matter to clay 
during its working, and only one instance 
could I find, that of the Egyptians in 
brick-making, as recorded in the fifth 
chapter of Exodus. The accepted theory 
of using straw fiber as a mechanical bind-
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ing agent had never appealed to me. 
Straw, however, contains no tannin, and 
the effect I had found had always been 
produced with tannin, or a substance 
containing tannin. I procured some 
straw, boiled it with water, decanted the 
resultant reddish brown liquid, and 
mixed it with clay. The result was like 
that produced with tannin, and equal to 
the best I had obtained. It now seemed 
likely that the Egyptians were familiar 
with the effect I had discovered, and 
believing this was why they used straw 
in making brick and were successful in 
substituting stubble for the straw, 
called clay so treated "Egyptianized 
Clay." 
The effect of organic matter, as typified 

by tannin, in producing dcflocculation 
and a resultant colloidal state of clay is 
very readily shown; for instance, I have 
here some powdered kaolin, a small quan-
tity of which I will place in a test tube, 
add water, and after shaking, set aside. 
Another portion of the kaolin I will put 
into a beaker, and moisten with a water 
solution of tannin, to which a small 
amount of ammonia has been added. 
After a thorough mixture has been made, 
using a glass rod to stir with, to eliminate 
as much as possible any grinding action, 
I will add more water and divide the 
contents of the beaker between two test 
tubes. To one of the tubes containing 
tannin-treated clay I will add a little 
common table salt. The three tubes 
I will place here before you, that we may 
examine them later. 

In the summer of 1906 I succeeded in 
making artificially a high grade graphite 
which I wished to make applicable to all 
kinds of lubrication. To meet the various 
demands, it would be necessary to have 
it remain diffused in liquids lighter than 
itself; for instance, water and petroleum 
oils. Recalling the effect of tannin on 
clay, which caused it to remain diffused 
in water, I treated a sample of my graph-
ite with tannin, and found the same effect 
occurred. The graphite being black, it 
makes a better lecture demonstration 
than the clay I have shown you, and I 
will repeat my experiments, using graph-
ite. I have here a sample of artificially-
made graphite, which has been disinte-
grated to a fineness that will permit it 
to pass through a sieve having 40,000 
meshes to the square inch. I will intro-

duce a small quantity of it into a test 
tube, add water, and after shaking, set 
aside. Another sample I will place in a 
beaker and moisten with a solution of 
organic matter, and after thoroughly 
stirring with a glass rod, I will add water 
and divide it between two test tubes, to 
one of which I will add table salt. These 
three tubes I will place beside those hold-
ing the clay, to be examined later. 
The actual amount of deflocculating 

effect produced on the graphite in the 
beaker is very small indeed. In com-
mercial work considerable mastication 
and time are required. I have here a 
bottle containing water having two to 
three tenths of one percent of its weight 
in deflocculated graphite, the defloccula-
tion having been produced by a treatment 
similar to that I have applied to the 
graphite in the beaker, and a little of it 
being poured on a filter, you see the black 
liquid running into the test tube below 
the filter. The paper retained none of 
the graphite on its upper surface, all of 
it having passed into and through the 
paper. I will now add two or three drops 
of acid tri the black liquid in the tube, and 
alter warming over a spirit lamp, will 
throw it on another filter paper, and you 
now see a clear, colorless liquid descend-
ing into the tube below the filter. This 
is the water in which the graphite in a 
deflocculated condition was diffused; 
the graphite having been flocculated by 
the acid is now retained on the upper 
surface of the filter paper. The effect 
I have produced with the acid could have 
been produced with a solution of salt, 
lime water, or any one of that large list of 
substances known as electrolytes, even 
so weak an acid as carbonic acid, if caused 
to bubble up through water carrying 
deflocculated graphite, will cause floccu-
lation and sedimentation. 
Upon being deflocculated, the graphite 

is diffused through the water in a colloidal 
state, and I have samples of deflocculated 
graphite in water which have stood for 
more than two years without showing 
any settling, notwithstanding the graph-
ite is two and two-tenths times heavier 
than water. 
I have been able to obtain this same 

effect on natural graphite, amorphous 
alumina and silica, lamp black, and my 
manufactured product—Siloxicon, which 
is an amorphous body having the formula 
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SizC,O. The effect can be produced with 
a long list of organic bodies; for instance, 
tannin, or organic substances containing 
tannin, also with solutions containing 
the gum of the peach and cherry tree, or 
extracts from straw and grass. The drain-
age from the barnyard proved to be very 
efficient. I speak of these organic sub-
stances as agents when used to produce 
deflocculation, and they act as protective 
colloids to the deflocculated body. 
Some minutes have now passed by, and 

we will examine the tubes containing 
the clay and the graphite. We find the 
clay that had been mixed with plain 
water has settled. The mixture of clay, 
water, organic matter and salt has also 
cleared, while the tube containing the 
clay, water and organic matter remains 
muddy. In like manner, the tube con-
taining the disintegrated graphite in 
water has cleared; the second one con-
taining water, graphite and organic 
matter remains black; while the third 
tube, which was set up the same as the 
second, but had a little salt added to it, 
has cleared. Apparently a great affinity 
existed between the organic and the in-
organic substances introduced into the 
water. The inorganic body abstracted 
the organic from the water, and in doing 
so, was deflocculated. Each particle as 
it was thrown off was enveloped in an 
aqueous jelly of the organic agent, or at 
least such was the working hypothesis 
I followed to arrive at my results, and 
I find it difficult to think of this breaking 
up stopping short of the final subdivision 
with the resultant separation into indi-
vidual molecules, or the smallest particles 
into which a body can be subdivided 
without loss of identity. 
As I have already stated, I &floccu-

lated clay in the year 1901 and graphite 
in 1906, and immediately aftenvards a 
number of other bodies. I early under-
stood I was producing colloidal conditions 
of these bodies, but not until the summer 
of the present year, 1911, did I read any 
treatise on colloids, being familiar with 
this state of matter only in a very general 
way. During the summer I procured a 
copy of the book, " Colloids and the Ultra-
microscope," as written by Dr. Richard 
Zsigmondy and translated into English 
by Jerome Alexander of New York. I 
found the book extremely interesting, 
and at once wished to have a sample of 

my deflocculated graphite subjected to 
ultramicroscopic examination. Mr. Alex-
ander kindly undertook the examination. 
He found the graphite in the deflocculated 
condition to be in a true colloidal state, 
the particles being in rapid motion, and 
he estimated their average size in linear 
dimensions to be 75 millimicrons. Sev-
enty-five millimicrons are seventy-five 
millionths of a millimeter, and it would 
require slightly more than 13,000 of the 
particles to extend one millimeter. Now. 
the particles of disintegrated graphite 
used as the crude material from which to 
produce deflocculated graphite, pass, 
as I have stated, through a sieve having 
40,000 meshes to the square inch and their 
maximum linear dimensions is such that 
it would require thirteen of them to 
extend one millimeter. Hence, the par-
ticle of disintegrated graphite is one 
thousand times greater in linear dimen-
sion than the deflocculated one. These 
are figures that certainly test our powers 
of appreciation. 
I have been asked, "Why don't you 

speak of the graphite as colloidal ?" 
Knowing now that it is in a colloidal 
state, I speak of it as being colloidal, but 
when I am speaking of my process I am 
talking of a method of producing defloc-
culation. When does that process of 
deflocculation stop? Is it short of the 
final subdivision and the throwing off of 
the molecule? I think not. I believe 
we are here dealing with molecules. 
Their size may not agree with what they 
should be as computed in accordance 
with accepted theories, but, nevertheless, 
I cannot conceive the subdivision once 
started, in the presence of sufficient 
deflocculating agent, will stop short of 
the final, with the freeing of the molecule 
and the creation of the colloidal state. 
How did all this I have been telling 

you come to happen? The following 
quotation aptly tells how: 
" It's generally the fellow who doesn't 

know any better who does the thing that 
can't be done. You see the blamed fool 
doesn't know it can't be done, so he goes 
ahead and does it." 

I honor the man anywhere who in the 
conscientious discharge of what he be-
lieves to be his duty dares to stand alone. 
—CHARLES SUMNER. 



ELECTRICIAN ANI) MECHANIC 

AN ASTRONOMICAL TELESCOPE 

The photograph illustrates an astro-
nomical telescope of the reflecting type, 
with a speculum or reflector of 70 in. 
focus and 7 in. diameter. 

Fig. 1 (not to scale) illustrates the 
principle of the reflecting telescope. A is 
the speculum, which receives the light 
from a star or other object. The image 
is transmitted to the eyepiece B by the 
small elliptical mirror C suspended in 
center of tube. 
The telescope was designed with a view 

to simplicity of parts, ease of construc-
tion, and low cost. All the machining 
can be done on a small lathe (the writer 
used a Drummond 3 in.). The instru-
ment is mounted equatorially, which, 
briefly explained, is that the main a is 
inclined so as to be parallel to the axis 
of the earth; and by mounting in this way, 
it obviates the necessity of having to 
follow an object in the field of view in a 
vertical and horizontal direction, as with 
a simply-mounted telescope. 
The first thing was to make rough draw-

ings of each part, then a set of scale draw-
ings with all measurements. Wooden pat-
terns were made for all parts constructed 
from castings. The stand is made from 
No. 16 gauge planished steel plates, 

-----------------------------------------------

7o FIG. I. 

riveted with flush joints and a flange at 
foot, for screwing down to wood base. 
The top of stand is sheet iron, in. 
thick. The tube, 6 ft. 3 in. x 9 in. inside 
diameter, is made from No. 20 gauge 
steel plates, in three pieces, riveted with 
flush joints. The declination a is a 
hollow steel shaft of seamless steel tubing, 
1% in. outside diameter. The polar a 
is the same material. The triangular 
frame, which carries the whole mount, 
is made from iron castings, bolted to-
gether. On the top end of the polar axis 
is a forging, on which is mounted the 
declination axis in cast iron bearings 
bushed with brass. 
The cradle which carries the main tube 

is secured to the end of the declination 
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axis. The tube is held in the cradle by 
steel straps, 1/113 in. thick, as shown in 
sketch. The eyepiece requires no special 
description. For the speculum, I ob-
tained two circles of ordinary plate glass. 
71/2  in. in diameter, and 1 in. thick, 
with top edges beveled. They are ground 
together entirely by hand w- ith various 
grades of carborundum powder and 
finally with jewellers' rouge. the result 
being, one is ground concave and one 
convex. The concave one is the specu-
lum, which is finally silvered on the sur-
facc.l The process of grinding is ex-
tremely interesting and really not diffi-
cult.' 
The small elliptical mirror, shown in 

drawing, is mounted in a small tras  
fitting and suspended in the tube at 45 
(legrees. The theoretical diameter of 
the minor axis of small mirror is 1 in.. 
but is made slightly larger in practice. 
The reason why it is elliptical is that a 
cone cut at 45 degrees gives an eclipse 
for a section. Hence the smallest shape 
that will transmit all the rays of light 
at a right angle would be an elliptical 
mirror of this section size. Viewed 

I Conlinued to page 59) 
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MAN-CARRYING KITES IN WIRELESS SERVICE 
FRANK C. 

The young Boston kitor, Samuel F. 
Perkins, is seen, in the accompanying 
illustration, at an altitude of 350 ft., on 
his man-carrying kites at St. Louis. It 
is held that in future wars, or war ma-
neuvers in times of peace, the man-
carrying kite is likely to play an important 
part. The recent experiments were made 
at Boston of the man-carrying kites, 
whereby a one-wire aerial was carried 
aloft and proved a most successful medium 
for the receiving and sending of wireless 

• messages. In the wireless experiment the 
aerial was carried aloft several hundred 
feet, and it was a revelation to know how 

• easily and quickly an emergency wireless 
station could be established in time of war. 
Messages were sent to the office of the 
Los Angeles Examiner; and stations such 
as those at San Diego, Catalina and San 
Pedro wondered what station was inter-
fering with their calls. Another thing 
that the man-flying kites have done and 
may do further, is to furnish a target for 
the practice of sharpshooters carried in 
aeroplanes. The kites can be made to 
bob about in a manner to keep the sharp-
shooter on the alert to make a hit, and 
they can have attached life-sized figures 
as further targets. 

PERK INS 

It is stated that the altitude record 
made in California was 385 ft., this being 
also a duration kite record, the designer 
of these man-carrying kites staying up 
in the air for 90 minutes. The young 
Boston kitor owes his life to the fact 
that several of the many kites by which 
he was suspended at Los Angeles, para-
chuted and prevented him from dashing 
to death on the earth. He was 200 ft. 
in the air when the accident occurred in 
which aviator Chas. Willard collided with 
and cut the cable with his bi-plane, thus 
severing all connections of the kites with 
the earth. Aviator Willard injured his 
front control, but was able to land hn-
mediately and safely. Although three 
kites were wrecked the kitor Perkins 
in dropping 200 ft. landed without serious 
injury, the remaining kite acting as para-
chute. 

An Astronomical Telescope 
(Continued from page 57 ) 

through the eyepiece, the mirror appears 
circular. 

There are many improvements which 
might be added, such as worm wheel and 
rack for rotating the instrument, or 
clockwork might be substituted for the 
same purpose. Then graduated circles 
could be mounted on the axes—the one 
on the declination axis divided into de-
grees; and the one on the polar axis 
divided into 24 hours. Then the position 
of a star being known in right ascension 
and declination, or in other words, lati-
tude and longitude, it is only necessary 
to adjust the instrument till the pointers 
on the circles indicate these positions, 
when the object will appear in the field 
of view. Then again, a camera may be 
fixed to the eyepiece and many interesting 
photographs taken, especially if the tele-
scope has clockwork motion to enable 
it to automatically follow the object 
being photographed, though this is not 
absolutely necessary. 
An instrument of this size, though fairly 

portable, would be better mounted in a 
small wooden observatory. The amateur 
will find the construction and assembling 
considerably easier than the delicate 
work entailed in model work.—Model 
Engineer and Electrician. 
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THE LARGEST ELECTRIC SIGN IN THE WORLD 
L. E. ZEH 

The largest electric sign in the world 
with marvelous motion effects and most 
elaborate in construction is one of the 
night wonders to be seen along the " Great 
White Way," of Broadway, New York. 
This monster picture sign is 100 ft. long 
by 70 ft. wide, and shows in brilliant and 
flaming colors the arena of a Roman 
amphitheatre as bright as day, with a 

The Largest Electric Sign in the World. Roman Chariot Race in Action 

chariot race in headlong progress. In 
the center of the picture is the leading 
chariot, flying along to victory and show-
ing brilliantly against the dark back-
ground of the arena wall, the top of which 
appears crowded with spectators. Be-
hind on the arena path appear other 
chariots, striving to overtake the leader. 
The horses all appear to be running at 
break-neck speed, yet never overtaking 
the main chariot, which represents the 
" Leaders." 

The great race takes place for about 
half a minute, then it is in darkness for 
an equal time, this being repeated during 
the entire evening. 

Directly over the race is suspended a 
great steel curtain that is 20 ft. high by 
nearly 100 ft. long, about 2,000 sq. ft. of 
surface. Mounted on the top of this 
curtain is the title of this great display: 

" Leaders of the World "—made entirely 
of electric bulbs, which remains illumi-
nated continually. All during the even-
ing there appear continuously on this 
curtain the announcements of the differ-
ent business concerns; the one leading 
concern in various standard lines of 
business is shown as the "Recognized 
Leader of the World." Every one of the 
40 announcements appearing on the dis-
play is repeated every 9 to 10 minutes 
during the entire evening. Over 95 
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miles of wire was used to complete this 
sign. Altogether there are 20,000 electric 
bulbs in the sign, which consume about 
600 h.p. There are 70,000 separate 
electrical connections. About 2,750 elec-
tric switches are employed, and the lamps 
are flashed at the rate of 2,500 flashes per 
minute. A number of Broadway night 
pedestrians have acquired the habit of 
setting their watches by the big electric 
clock. The minute hand of the electric 
clock alone weighs 140 lbs., and the hour 

The Electric "Scissor-Grinder" 
F. J. KOCH 

Vail, forever, to the old familiar tocsin 
of the scissor-grinder's bell and his har-

• monicals: "Scissors to grind; butcher-
knives to sharpen!"—for an enterprising 
Frenchman has devised an automatic 
device, whereby electricity drives the 
cart, or what you would, on which the 
sharpening apparatus is mounted, gives 
the tender a ride, and works the stone as 
well. According to informant, as soon 
as the motor is set in motion, the grind-
stone revolves. 

Clip from the newspapers interesting 
articles you want to read but have no 
time for at the present. Slip them into 
a large envelope, and when you make a 
journey put this in your bag. You can 
then enjoy them leisurely. 

hand weighs only a few pounds less. 
The full size of the sign is 62 x 50 ft. 
Diameter of the dial is 20 ft. The num-
erals are each 4 ft. long. The minute 
hand is 9 ft. long, and the hour hand 

ft. long. The clock is connected with 
the hands by a shaft 40 ft. long. The 
weight on the drum of the clock is 125 
lbs., and the counter balance on the 
minute hand weighs 62 lbs. At night 
the great clock, one of the largest in Man-
hattan, is lighted by 3,368 electric lamps. 

Tufts Wireless Club 
Installation of New Outfit Increases 

Membership of Society 

With plans completed for the installa-
tion of a portable wireless outfit, similar 
to those used by the United States Signal 
Corps, interest in the Tufts Wireless Club 
is on the increase. The organization has 
been offered the services of such an outfit 
by Captain Harry G. Chase of the Massa-
chusetts Volunteer Militia Signal Corps, 
the outfit being used successfully in the 
recent maneuvers. Captain Chase is 
professor of physics at the college. The 
outfit will be placed at once in Robinson 
Hall, and in a few weeks the members 
are planning to set in active operation a 
station enjoying a sending radius of from 
400 to 500 miles. Already nearly fifty 
applications for membership in the club 
have been received. 
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THE NEW MILITARY ANTOINETTE MONOPLANE 

The Antoinette Company have recently 
produced a monoplane designed solely 
for military purposes. For this reason 
all vulnerable parts had to be eliminated. 
Accordingly, the new monoplane has 
no stay-wires, and the wings consequently 
have been greatly increased in thickness 
to take the additional strain. The wings 
are flat on their under-surface, and in-
clined at a considerable dihedral angle. 
The wheels are encased in sheet metal 
shields, designed to diminish head-
resistance and to act as a "keel-plane" 
at the saine time. This double device 
for maintaining lateral stability—di-
hedral angle combined with keel-plane— 

is by no means recent and has lately 
come in for strong condemnation on the 
score of its bad effect in disturbed air. 
There is a pronounced fore-and-aft. 
dihedral angle. The body is entirely 
encased in metal, the forward portion 
(containing the motor and pilot) in steel 
plates. The pilot obtains his view 
through the loop-holes at the side and 
through the floor which is transparent. 
The following are the dimensions: span, 
52 ft.; length over all, 383/2 ft.; 
plane area, 602 sq. ft.; weight net 
(without fuel or passengers), 1,870 lbs.; 
net loading, 3 lbs.; 100 h.p. motor.— 
Aeronautics. 
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DOWEL JOINTS AND HOW TO MAKE THEM 

The system of fixing joints together by 
means of dowels, or small round pieces 
of wood fitting tightly into each of the 
two pieces of wood to be joined, is a very 
good one, being strong, easy to do, and 
adaptable to almost any kind of joint in 
use. At the same time, easy as the 
method of doweling appears to be, and 
perfect as a good doweled joint is when 
finished, unless the several operations 
are set about in the right way, and carried 
out correctly, the result will probably 
prove a greater failure than any other 
form of joint would be under the same 
conditions. 

In this article it is our purpose to show 
how to properly carry out the operations 
necessary to success, as well as to show 
how and why failures occur. 

In Fig. 1 we show an upright standing 
on a flat piece, level at the back, a con-
dition which often occurs to anyone 
making an article of furniture. To make 
this joint successfully with dowels, the 
best plan is to clamp the two pieces 
firmly together in their correct positions 

16 16 

(as in Fig. 2) and bore a series of holes 
through the flat piece into the other, and 
drive in the dowels, gluing them, of 
course. When dry, this joint will be 
found very strong, and if the holes are 
bored so that the dowels spread both 
ways (as in Fig. 3) it will be stronger still. 
The disadvantage of the above is, the 

ends of the dowels show in the finished 
work, and in many cases this will rule 
it out of order, as it would have to be 
in a case as Fig. 4, where the flat piece 
rests on the thin upright. To set out 
for this doweling the positions should 
be reversed, so that the upright stands 
on the flat, it can then be marked closely 
round, a middle line made, and the posi-
tions of the dowels marked on this line, 
as. Fig. 5. The end of the upright must 
be marked in the same way as Fig. 6, and 
where the lines cross is the spot for the 
point of the boring bit, while Fig. 7 shows 
the section of the finished joint. In 
dealing with this thin wood in doweling, 
it is important that the holes should not 
be bored through, and equally important 
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that they should be bored as deeply as 
the thickness of the wood will allow, and 
in order to comply with both of these 
conditions, it is best to place a block or 
gauge on the boring bit, so that it can 
go so deep and no deeper. 

INSERTING THE DOWEL PINS 

In putting joints such as these together, 
the dowels should be driven into the thin 
part first; if the attempt is made to work 
the other way difficulties will be met with. 

In doweling a rectangular frame to-
gether, it is best to lay the four parts on 
the bench in the position they have to 
occupy when finished, as, in Fig. 8, and 
then mark the position of the dowels 
across the joints, as shown. These 
marks are then squared across the edges 
of each of the stiles, A, as in Fig. 9, and 
• the gauge mark crossing these marks, 
gives the spots from which to start the 
holes. The rails, B, must be squared over 
at the end, as Fig. 10, and the gauge mark 
made as before. 

In boring holes for dowels in such work 
as this, great care must be taken to get 
them quite straight and parallel with the 
sides of the wood, also to make them 
an equal depth, so that there is just 
clearance room for the dowels, as in 
Fig. 11. Should the holes be too shallow, 
the joints will not come up at all. If 
too deep the dowels are buried in one 
part, leaving very little length in the 
other, as in Fig. 12; and if not bored 
straight, the effect is as in Fig. 13, and 
although this to a certain extent can be 
put right by the application of force, it 
is far better if it comes right without it. 

ACCURACY OF POSITION 

Another very important matter in this 
connection is that the holes be bored 
exactly in the right places. In Fig. 14 
the middle hole is correct, the top one 
slightly to the right, the bottom one 
slightly to the left, the effect being to 
make the stile run as dotted lines, in-
stead of as the solid lines, straight with 
the rail. The three holes should line 
exactly, as Fig. 15; if irregular, as Fig. 16, 
the result will not be what is required, 
and if bored all too much one way, as Fig. 
17, the stile may be straight with the 
rail, but the joint will not be flush, con-
sequently it means planing off the wood 
at both sides, making it thinner than it 

should be, and not only wasting time 
but timber as well. 

In jointing two long pieces together 
they should be set out as in Fig. 18, laying 
them face to face on the bench, and 
squaring tho marks across both edges, 
making the gauge marks along the middle. 
The holes must be made as true as possible 
both ways, or there may be a difficulty 
in making the joint come up close. Fig. 
19 shows three very common faults I in 
boring, all of which should be guarded 
against. 

In jointing up thick wood, a double 
row of dowels may be used, as in Fig. 20, 
but the gauge lines should both be made 
from the face side of the wood, in case 
the two pieces are not exact in thickness. 

In jointing timber endways dowels are 
indispensable, the general rule being to 
use one large one in the center, as Fig. 21. 
This, however, is not the best way, four 
small dowels, as in Fig. 22, being much 
more satisfactory. If the circle is struck 
from the center spot, as shown, and the 
four holes set out at equal distances on it, 
the two parts will come together cor-
rectly. 

Should the timber to be joined be 
square in section, do not gauge round 
the four sides, as in Fig. 23, but work with 
a circle, as in Fig. 24. The latter method 
will come right in any case, the former 
only if the timber is at exact right angles 
every way, which is hardly to be expected. 

In doweling a narrow piece between 
two wider ones, as in Fig. 25, it is best 
to let the dowels run completely through 
the narrow piece, as shown, and to set 
them out by laying the narrow piece 
edgeways between the two wide ones 
laying flat, as in Fig. 26, the marks can 
then be squared across the edges of the 
middle piece, and the dowel holes must 
be bored from each edge. In putting 
together, the dowels should be inserted 
in the narrow piece first, leaving them to 
project at each edge, the other pieces 
will then go on easily. 
The same method may be adopted in 

doweling together ornamental shaped 
boxes, such as would in fretwork be put 
together with a half-cut-through joint, 
the dowels passing through the sides of 
the box into the ends, and the continua-
tion pieces fixing onto the end of the 
dowels, as in Fig. 27. In this case the 
dowels should be glued into the ends of 
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the box first, the sides driven on, then 
the ornamental pieces. Fig. 28 is the 
edge of one of these latter, with the holes 
bored, and Fig. 29 shows the plan as seen 
from above. 

In doweling together panelled framing, 
where the ends of the stiles and rails are 
as Figs. 30 and 31, the groove in the one 
and the tongue on the other make it 
difficult to bore the holes truly. This 
may be obviated by boring the holes 
before the tongue or the groove is made, 
and Figs. 32 and 33 show them set out 
for this purpose. 
Ready-made dowels should always be 

used, but these do not always prove true 

to size, therefore a dowel plate is neces-
sary. This is simply a plate of steel 
about VI in. thick, with a series of holes 
in it, as Fig. 34, corresponding to the 
various sizes of bits used. The dowels, 
after they are cut to length, are driven 
through the proper hole; there will then 
be no fear of their proving too tight when 
putting the work together. 
The arrangement shown in Fig. 35 is 

sometimes used to set out the dowel holes. 
It is made from brass or iron, and a small 
hole is drilled at each of the cross lines. 
The template is laid on the wood and 
the holes marked through the perfora-
tions.— Hobbies. 

Inflating a French Military Balloon 
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QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered, as tar as possible, in this 

department, free of charge. The writer must give his name and address, and the answer will be published under 
his initials and town; but. if he so requests, anything which may identify him will be withheld. Questions 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. 

1701. Electric Locomotive Engineer. 
R. H. H., Lancaster, Pa., asks where a person 
can learn to be a first-class electric locomotive en-
gineer. Ans.—It is not so much or alone a matter 
of education, but of training and employment. 
You should of course have at least a high school 
education, and no defects in eye-sight, especially 
in the accuracy of detecting colors. You should 
have some facility with machine tools. It would 
be well if you obtained employment in the rail-
way shops of either the Westinghouse or General 
Electric Company. It would do no harm when 
making application to state just what your 
ambition is. You should afterwards seek em-
ployment with a railway company, but this will 
not be difficult to obtain once you have the 
factory experience. We do not know what the 
pay is, but your aim should actually be not to 
remain in the engineer's grade, but to secure an 
executive position. 

1702. Induction Motor. A. B. S., Chicago, 
Ill., has an induction motor, in which the rotor 
has a distributed winding with its three terminals 
connected to three slip rings. The name plate 
reads: "Westinghouse, Type F, 200 volts, 
3-phase, 60 cycles, 30.5 amperes per terminal, 
10 h.p. rotor circuit, 140 volts between rings, 
32.6 amperes per ring." The correspondent 
wishes to make a three-arm rheostat, Y connected 
of proper resistances to fit the motor. Cast-
iron grids will be the material. Ans.—The 140 
volts between rings will be the case at starting 
only, when the exterior resistance is all "in." 
As the speed increases, you cut the resistance 
out, just as in the case of a direct-current motor. 
Finally it is all cut out, the voltage between ring 
approaches zero. It would be quite zero were 
it not for the resistance of the brushes and con-
nections to the rheostat. This does not mean 
that 140 volts are used in driving the rotor cur-
rent through its windings, for when the rotor is 
at full speed there is very little "slip," and the 
voltage induced in the coils is very much less. 
It will be a variable amount, however, dependent 
upon the load upon the motor. If the exterior 
resistance is to be regarded as non-inductive,— 
but with iron grids it will not be entirely ohmic,— 
the maximum resistance in each leg should be 
closely 140+32.6, or 4.3 ohms. At the first 
step you should cut out nearly half of this, say 
let the remainder be 2.3 or 2.5 ohms. Have 
about 1.5 ohms left after the next step: then 
have .8 or .9, then .5 or .6; next .2 or .3, and 
finally zero. 

1703. Magneto. H. B., Lyndenham, Ont., 
uses a low-tension magneto to light two 6-volt 
lamps, and to operate the induction coil on his 
boat. In trying to measure the output of the 
machine the voltmeter and ammeter are so un-
steady as to prevent reading them. Lamps burn 
fairly bright, but rather unsteady. How can 
it be determined if any overloading is taking 
place? Ans.—We should say that if the lamps 
have a fairly long life, you are probably not 
running the machine at over voltage. The coil 
is supposed to endure 6 volts from a battery, and 
this ordinarily means a greater current than from 
a dynamo that gives the same voltage. The 
flickering may be due to the vibration of the 
engine that momentarily removes the driving 
power. 

1704. Chemical Rectifier. E. S. B., San 
Francisco, Cal., sends a blue-print of a trans-
former and rectifier which he intends to build 
and asks the following questions regarding it: 
(1) Is the transformer correctly designed? (2) 
Is the rectifier correctly designed and the correct 
solution chosen? (3) What is a good book that 
it would be possible to get and in which it is ex-
plained how chemical rectifiers are made? Ans. 
—(1) With the one exception of the number of 
primary turns, we should say that your trans-
former is correctly designed. From the blue-
print we assume that you propose to use the 
"Ferranti" type of construction, which is very 
popular among amateurs on account of its sim-
plicity. The number of primary turns you 
specify would mean that the iron be worked at 
a rather high density, and we suggest that you 
increase the number of turns to at least 750 in 
the primary, with a proportionate increase in 
the number of secondary turns in order to bring 
secondary voltage to proper value. This would 
allow a working density of 30,000 lines for the 
core. (2) The rectifier will operate satisfac-
torily if made according to the specifications 
you give, although we have a preference for the 
four-cell type, as described in Mr. Thos. C. 
Stanleigh's article in our January, 1911, issue. 
The same article contains a description of a 
transformer similar to the one you propose to 
build. (3)With the exception of the article men-
tioned, we have no record of a work covering 
the subject. 

1705. Quenched Spark Gap. W. J. H., Jr., 
Hartford, Conn., intends to make a quenched 
spark gap for use with a Clapp-Eastham k.w. 
transformer. He asks: (1) How many pair 



ELECTRICIAN AND MECHANIC 67 

of 6-in, plates will be required? (2) Will % in. 
brass be suitable, and if so, how deep should the 
grooves be cut? (3) What is the best method 
of clamping the gaps together? Ans.—(1) The 
best results will be obtained by varying the 
number from ten to fifteen. (2) The % in. 
brass is perfectly suitable and the grooves should 
be made %a in. deep. (3) Take two oak sticks, 
1 x 2 x 9 in., and, placing the gaps between them, 
bolt the sticks together. 

1706. Transformer. E. F. W., Chicago, Ill., 
wishes to know if the Electrician and Mechanic 
has at any time in the past published an article 
covering the construction of a small transformer 
of about 125 to 150 watts capacity, transforming 
110 volts a.c., 60 cycles, to lower voltages ranging 
from 26 to 5 volts. Ans.—In our January, 1911, 
issue you will find an article by Mr. Thos. C. 
Stanleigh, covering the construction of such a 
transformer. We shall be glad to supply you 
with a copy of this issue on receipt of fifteen cents. 

1707. Arc Lamp. E. C. B., Madison, Ill., 
asks: (1) How much resistance is needed in a 
110-volt a.c. circuit, to work a simple arc lamp 
of hand-feed style? (2) Would it be advisable 
to make such a resistance from No. 14 galvanized 
iron wire, and, if so, how much wire would be 
required? Ans.—(1) The resistance required 
will depend upon the amount of current you 
wish to use; in other words, upon the intensity 
of light you desire. As you do not state this, 
we shall assume that you wish to use a current 
of 30 amperes, which is about the smallest it is 
practicable to use on an alternating current 
circuit, and still obtain a fairly steady arc. Plac-
ing the resistance of the arc itself at a low figure, 
as an alternating arc of this type should be very 
short, you would require a resistance of approxi-
mately 3 ohms in your rheostat. (2) Galvanized 
iron wire of No. 14 gauge would heat very quickly 
under such a load, and unless it were doubled, 
we do not advise the use of it. As we do not 
know the particular grade of wire you refer to, 
we are at a loss to state its resistance, and in lieu 
of this we give the resistance of the three grades 
known as "E.B.B.," having a resistance of 29.08 
ohms per mile at 68 degrees F.; "B.B." having. 
a resistance of 57.44 ohms per mile, and "Steel," 
with a resistance of 67.88 ohms per mile. If 
you double the wire in order to get the greater. 
carrying load capacity, you must obviously use 
twice the length in order to obtain the same 
resistance. For the purpose you mention, a 
choking coil or step-down transformer would 
prove far more economical in current consump-
tion, and you could get practically twice the 
light for the same amount of current used. 

1708. Condensers. W. W., Montello, Mass., 
asks: (I) How many sheets of aluminum are 
required for a 0.005 microfarad rotary variable 
condenser, clearance between plates 14:12 in. and 
plates 3 in. in diameter? (2) How many sheets 
would be required, if all conditions stated in the 
last question were kept constant except the 
clearance and that was reduced to 14 in. (3) 
How many sheets of aluminum would be required 
for a 0.002 microfarad rotary variable condenser, 
clearance between plates being 1/4 4, in. and plates 
3 in. in diameter? Ans.—We would suggest 
that you refer to our March, 1911, number, in 
which you will find an article by Mr. Ernest C. 
Crocker giving clear instructions for the calcula-
tion of the capacity of condensers. 

1709. Transparent Cement. F. J. K., Roch-
ester, N.Y., asks for a formula of a transparent 
cement to be used for wood and cloth. Ans.— 
There are several cements and glues on the 
market which would satisfy these requirements, 
but one of the easiest and simplest forms to use 
would be white shellac. 

1710. Batteries. G. A., Burlington, Wis., 
writes that he intends to install an electric light 
on his bicycle, and which will be operated by 
dry batteries about 1% x 1% x 4 in. in size. He 
asks: (1) for a formula for making dry batteries. 
(2) Whether home-made cells would equal 
standard cells in length of life, etc. (3) An 
opinion on the use of a sal-ammoniac solution 
in a Gladstone battery to raise its voltage. Ans. 
—(1) The following formula is said to yield 
a serviceable filling for dry batteries: charcoal, 
3 oz.; graphite, 1 oz.; manganese dioxide, 3 oz.; 
calcium hydrate, 1 oz.; arsenic acid, 1 oz.; 
glucose mixed with dextrine or starch, 1 oz. 
Intimately mix, and then work into a paste of 
proper consistency with a saturated solution of 
sodium and ammonium chlorides containing one-
tenth of its volume of a mercury bi-chloride 
solution and an equal volume of hydrochloric 
acid. Add the fluid gradually, and well work 
up the mass. (2) Home-made batteries should 
equal standard cells in length of life, provided 
the home-made batteries were carefully made. 
However, as standard cells are sold at such 
reasonable prices it would probably be more 
satisfactory to buy them. (3) It would be in-
advisable to use a sal-ammoniac solution in a 
Gladstone battery. 

1711. Transformer. R. W. L., Detroit, 
Mich., asks: (1) How many layers of empire 
tape to be put over bare core? (2) How many 
pounds of primary wire would be fully sufficient 
to buy? (3) Transformer is to be operated on 
110 volts d.c. with electrolytic interrupter. 
Would this alter specifications, and, if so, how 
many layers and yards of empire cloth would 
be required for insulation between primary and 
secondary? Ans.— (1) The wire core should 
be insulated with eight layers of empire cloth. 
(2) Between 3% and 4 lbs. of No. 14 d.c.c. wire 
will be required. (3) For operation on 110 volt 
circuits with the electrolytic interrupter, we 
would suggest that you immerse the entire coil 
in a tank of transformer oil, as the insulation 
would not be sufficient to withstand high voltage 
otherwise. At least 20 layers of empire cloth 
should be used for insulation between primary 
and secondary. You can readily compute the 
number of yards required yourself. 

1712. Bight-inch Spark Coil. H. M. G., 
Spencer, Mass., asks: Where can I get definite 
data to build an 8 in. spark coil. I have 13 lbs. 
of d.c. cotton magnet wire like enclosed sample 
(small one) and 8 lbs. d.c. cotton wire like large 
sample. I thought that may be, I would use this 
wire. I have 5 lbs. of pure beeswax (some from 
my own apiary) and can have the use of a lathe. 
I am sort of a general mechanic and do not believe 
but what I could build the above coil. Ans.— 
We refer you to a series of articles by Mr. Thos. 
C. Stanleigh on the "Design and Construction of 
a Six-Inch Induction Coil," in our February, 
March, April and May, 1911, issues for the infor-
mation you desire. The general directions given 
would apply in your ence with a few changes. 
We would suggest a core 1% x 18 in., wound 
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with two layers of the larger wire for primary; 
an insulating tube of mica; secondary sections 
not larger in diameter than 5 in. nor thicker than 

in.; number of sections dependent upon your 
skill as winder; insulating discs of four layers 
of empire cloth between each section and its 
neighbor. 

1713. Telegraph. E. H., St. Paul, Minn., 
has a telegraph line connecting three stations 
on the American Morse, or closed circuit, plan. 
Stations A and B are 1,150 ft. apart, and each 
has three gravity cells. C is 200 ft. from B, and 
has two gravity cells. Grounds at Stations A 
and C consist each of plates 1% in. x 2 ft., in 
the soil near stone walls. The cells at each 
station work the home instruments properly, 
but the line as a whole is not operative. What 
is the reason? Ans.—Without further data we 
cannot more than guess at the difficulty, and 
that is, that you do not have enough battery 
power. It is certain that however high the line 
or ground resistance is, and how insensitive are 
the instruments, you can overcome these troubles 
with more batteries. A better way may be to 
reduce the ground resistance. Certainly this 
would be the first and cheapest step to take. 
We do not quite catch the construction of your 
ground plates, but presume it is merely thin 
copper. Thinness is no objection, but, unless 
it actually rests in water, it is of rather meager 
dimensions. Can you not connect to a water 
pipe? That makes the most effective "ground." 
You did not state the size of the line wire you 
used, nor how it was insulated. Further, you 
may have only "sounders," in circuit, and these 
wound with too few turns. A resistance in each 
of at least 20 ohms will be needed, and "learner's" 
sets, having only 4 ohms resistance, would not 
work on very small currents. Your line is too 
short to require relays, but sensitive sounders 
will suffice. Let us hear if you are able to remedy 
the defect. 

1714. Motor-boat. F. W. F., Brooklyn, 
N.Y., asks if it is possible to control a 2 h.p. 
gasoline engine in a boat from the bow,—the 

starting and variation of speed being accom-
plished without going to the engine itself? Can 
it be done without recourse to use of compressed 
air? Ans.—Perhaps you have in mind more 
than is conveniently possible. Since such en-
gines are ordinarily of the two-cycle type, you 
will have difficulty and complication in trying 
to start other than by hand. The reversal of 
direction of rotation, too, is a matter for 
manual attention. Mere variation of speed 
can of course be accomplished in any one of 
several ways, and by simple means. You can 
put a sprocket wheel on the carburetor valve, 
use a section of plumber's chain to fit into it, 
and connect it to bow of boat by means of a 
brass wire or cable. Reverse pull may be ap-
plied through a tension spring, or a return wire. 
Several turns around a wooden cylinder will 
give the wire sufficient grip, or a second sprocket 
chain may be employed. 

1715. H.P. Motor for Vacuum Cleaner. 
J. D. C., Cleveland, Ohio, asks: How to wind 
the motor, as described in the September issue 
for 3-phase 60-cycle, a.c. Ans.-1n a three-
phase motor there are three sets of coils, one 
coil per phase per pole. Each set must take the 
full voltage of the line. Therefore the number 
of conductors in each must be equal to the total 
number on the corresponding single-phase ma-
chine. However, each set needs only to carry 
one-third the equivalent single-phase current, 
so the wire has one-third the area and can be 
gotten in the same space. The current per wire 
5 amp. 
 — 1%; No. 24 wire is suitable. Since 
3 

there are 960 conductors and 8 coils per phase, 
there will be 60 turns per coil. Wind 24 coils 
and insert them as described. The direction of 
current is reversed between each coil of a phase. 
The six terminals can be combined in delta to 3, 
as described at various times in Electrician and 
Mechanic. The relation between the three 
terminals determines the direction of rotation. 
Reversing any pair reverses the motor. 

CORRESPONDENCE 
Dear Sirs: I may be a crank and perhaps 

I am not, but I will say I am not the only crank 
here in St. Louis or Oklahoma. I do a lot of 
traveling and every wireless station I run across 
I visit. I have gotten a great many to either 
subscribe or buy your magazine at the news-
stand, but I am very sorry to say that it is not 
the same magazine that it used to be. Maga-
zines, and everything else, should be specialized, 
as in medicine, to make a complete success a 
doctor specializes; and if you look into this you 
will see that every specialist is coining money, 
while the general jack of all diseases is barely 
making a living. Your magazine used to special-
ize two or three things and everyone was inter-
esting, but now since you try to teach every 
thing, you will ruin the very best magazine pub-
lished. 
May I suggest that you specialize on the follow-

ing subjects: wireless telegraph, wireless phone, 

aviation and perhaps one more subject, but no 
more, and charge $2.00 a year. I and every 
other subscriber would be willing to pay that 
for a magazine which specialized. I would be 
willing to pay $1.50 for the old-style magazine, 
but 1 don't think I care for the present one 
for 50 cents a year. 

Yours truly, 
CECIL A. WANNER. 

Write to 50 of your subscribers if they like 
the new style better and see if 45 won't answer, 
No. 

(The subscription list grows steadily, but we 
would like a few opinions of other readers on 
this subject.—Eds.) 

Electrician and Mechanic is my ideal magazine 
and would be cheap at ten times the price. 

Sincerely yours, 
CHAS. H. COLLINS. 
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EDITORIAL 
It is always the desire of the publishers 

of this magazine to supply to their readers 
such articles as arc most desired, and will 
be of the greatest general interest. Since 
it is almost impossible to know what the 
readers really care for, unless they will 
make their wants known, we wish that 
any who may have ideas or suggestions 
to offer would send them in. Perhaps 
there may be a particular subject in 
which you are greatly interested, or some 
piece of machinery or apparatus which 
you would like to see described. If such 
is the case, write us about it, and provided 
the subject is one which would prove of 
general interest we will be glad to publish 
such an article at an early date. How 
would some of the following subjects 
appeal to you personally? A series of 
articles on Mechanical Drawing, starting 
with a description of the drawing instru-
ments and some of the more elementary 
forms of work and continuing the subject 
through details, assemblies and isometric 
drawing. A dmartment on Telephone 
Engineering, one on Wood-Working, one 
on Automobiles, and one on Boat Build-
ing. Articles on Marine Engines; Steam, 
Gas and Water Turbines and Oil-Consum-
ing Engines. These are but a few of the 
departments and articles which we arc 
considering publishing during the coming 
year, and if you would be particularly 
interested in any of them, be sure and 
write us a letter saying so. 

We find that we can use to advantage 
good clean copies of July, 1908, issue. If 
any of our readers can send us this number 
in good condition we will be pleased to 
extend or enter a subscription for three 
coming months in payment for same. 

Complaint has been made by certain 
readers that the articles on wireless teleg-
raphy, published in recent numbers, 
have not included enough of an element-
ary character. A reference to the past 
files of the magazine will show that 
Electrician and Mechanic was the first 
popular magazine in the United States to 
satisfactorily treat of wireless telegraphy 

from the amateur's standpoint, and that 
our constructional articles have included 
practically every piece of apparatus 
which the average amateur might find 
useful and could construct. 
As many of these articles can no longer 

be supplied by us, we arc willing, if a 
sufficient demand exists, to treat subjects 
of general interest in the shape of new 
and up-to-date articles. We particularly 
request, therefore, that every reader 
interested in wireless telegraphy will write 
us fully his views on the subject, telling 
us what we could publish that would 
interest him. Don't put this off and let 
the other fellow do it. Do it yourself, 
and now! 

Many of our readers are sending us 
subscriptions for other publications and 
cannot always understand that deliveries 
are not made promptly by many of the 
larger publishing houses, owing to the 
fact that the mailing lists are closed sev-
eral days in advance of publication, and 
the new names are often entered to begin 
with the following number. For instance, 
many of our orders now being transferred 
to other magazines it will be impossible 
to make deliveries on issues earlier than 
the January number and in some cases 
it may be well into the first of the year 
before the first number due in the year 
1912 is sent out. We offer this explana-
tion to protect ourselves, as the delay is 
not occasioned at this end of the trans-
action, but in the enormous volumejof 
business that is turned at this time of the 
year, by some of the larger magazines, 
it is several weeks before the orders are 
reached in turn. 

We would be glad to receive manu-
scripts which treat of subjects of general 
interest. Although it is not absolutely 
necessary that such articles be illustrated, 
yet articles which are accompanied by 
drawings, cuts or photographs are much 
preferred. Stamps must be enclosed if 
the return of unavailable manuscript is 
desired. 
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TRADE NOTES 

"The Blitzen 54. K.W. Transmitting Set," and 
"The Precision Potentiometer," are the titles 
of two circulars which have been recently issued 
by the Clapp-Eastham Company, of Cambridge, 
Mass. The transmitting set is quite inexpensive, 
costing $35.00; but the apparatus is of standard 
quality in material and workmanship, while 
being both efficient and of pleasing appearance. 
The set consists of the following pieces of appa-
ratus: a Blitzen transformer, a plate-glass con-
denser, a helix of new design, a special zinc spark 
gap and a key. The entire set, with the exception 
of the key, is mounted in and on a very attractive 
mahogany cabinet, with binding posts provided 
for line and ground wires. The potentiometer 
has:a resistance of 1,000 ohms, a sufficient resist-
ance to prevent rapid depletion of batteries. 
The winding is of bare wire, spaced apart on a 
metal core from which it is insulated. The cost 
of the potentiometer is $4.00. 

To drill a hole in a steel conduit box with an 
ordinary bit brace has been unsatisfactory to 
every electrician that has undertaken the job. 
It has always meant hard work, and unsatis-
factory progress. No pressure, vise, or clamp 
is available, and all he has recourse to is to simply 
grind, grind, grind, till a hole of some sort was 
bored in the metal. 

Most electricians still have a bit brace in use 
today, not knowing that a very simple appliance 
known as the Red Devil Chain Drill is being put 
on the market by the Smith & Hemenway Co., 
150-152 Chambers St., New York City, the 
makers of the well and favorably known Red 
Devil electricians' tools, etc. 
The Red Devil chain drill, an illustration of 

which is shown herewith, consists of an attach-
ment for use with an ordinary bit brace and is 
practically a portable drill press. It is made of 
steel throughout and the operating principle is 
very simple. It is fitted with a Universal chuck 
which will accommodate a round or square shank 
drill, has an automatic ball-bearing feed and 
requires absolutely no pressure on the part of 

the operator to cut through the hardest metal, 
marble or slate. 
The Red Devil chain drill has but recently 

been brought to our attention, and we find upon 
investigation that it is a very serviceable and 
practical appliance that the electrical worker 
will appreciate. It is small and compact, very 
light in weight, and can be easily carried in a 
tool bag. 
The attention of our readers is called to the 

advertisement in this issue, and further informa-
tion with regard to it can be had by addressing 
the makers. 

We are in receipt of a pamphlet on the subject 
of the "Selection and Proportion of Aggregates 
for Concrete." The pamphlet is written in 
an attractive form and treats of a subject which 
is of great importance in connection with the 
manufacture of concrete. Copies of the pam-
phlet may be obtained by writing the Vulcanite 
Portland Cement Co., Fifth Avenue Building, 
New York City. 

The Excello Arc Lamp Company of New York 
City have sent us a pamphlet on the subject of 
Flaming Arc Illumination. The story of how 
the "flaming arc" came to be developed, a pres-
entation of the elementary principles of the 
"flaming arc" and a comparison of the efficiency 
of this type of arc with the "enclosed arc" are 
all included in the pamphlet. Readers who are 
interested can obtain one of the pamphlets from 
the Excello Arc Lamp Company. 

Department of the Interior 
Bureau of Mines announces New Publications 

(List 6—October, 1911). Bulletin 13. "Résumé 
of producer-gas investigations, by R. H. Fernald 
and C. D. Smith. 1911. 

Miners' Circular 5.—"Electrical accidents in 
mines; their prevention and treatment," by 
H. H. Clark. 1911. 

Bulletin 24.—"Binders for coal briquets," by 
J. E. Mills. Reprint of United States Geological 
Survey, Bulletin 343. 

Bulletin 26.—"Experimental work conducted 
in the chemical laboratory of the United States 
fuel-testing plant, St. Louis, Mo., January 1, 
1905, to July 31, 1906." Reprint of United 
States Geological Survey Bulletin 323. 

Bulletin 27.—"Tests of coal and briquets as 
fuel for house-heating boilers," by D. T. Randall. 
45 pp ., 3 pls. Reprint of United States Geologi-
cal Survey Bulletin 366. 

Bulletin 35. "The Utilization of fuel in loco-
motive practice," by W. F. M. Goss. 28 pp. 
Reprint of United States Geological Survey 
Bulletin 402. Copies will not be sent to persons 
who received Bulletin 343, 323, 366 and 402. 
The Bureau of Mines has copies of these pub-

lications for free distribution, but cannot give 
more than one copy of the same bulletin to one 
person. Requests for all papers cannot be 
granted without satisfactory reason. In asking 
for publications, please order them by number 
and title. Applications should be addressed 
to the Director of the Bureau of Mines, Wash-
ington, D.C. 

• 
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BOOK REVIEWS 

The Copper Handbook: A Manual of the Copper 
Industry of the World. Vol. X, 1910-1911. 
Compiled and published by Horace J. Stevens, 
Houghton, Mich. Price, $5.00. 
This massive volume of 1,902 closely-printed 

pages is one of the standard works of reference 
of the world, enjoying an authority in its field 
which is beyond question. The work is a monu-
ment to the industry and ability of its compiler, 
and is the result of many years' assiduous labor, 
the present edition containing about eight times 
as much matter as the first one. The first part 
of the book is devoted to chapters on the mining, 
refining and uses of copper, containing a com-
plete summary of our present knowledge of the 
metal. Then follow a series of chapters on the 
copper fields of the world. The bulk of the 
volume is occupied by detailed descriptions of 
the copper mines of the world, in which no less 
than 8,130 mines and mining properties are 
described, the prospects and financial situation 
of each company being fairly discussed. The 
author does not hesitate to say harsh things of 
rascally promoters and some of the descriptions 
form very spicy reading. The book closes with 
exhaustive statistical tables, and is an indis-
pensable reference book to all interested in its 
field. The publishers will send the book with-
put advance payment on a week's approval to 
anyone ordering it. 

Motion Study: A Method for Increasing the 
Efficiency of the Workman. By Frank B. 
Gilbreth. New York, D. Van Nostrand Co., 
1911. Price, $2.00 net. 
The author of this book is enthusiastic as to 

the value to the world of a well-directed study 
of the movements involved in any routine work, 
with a view to so adjust the work to be done and 
the means of doing it to each other as to produce 
the maximum amount of production with the 
minimum of fatigue. He analyzes all the vari-
ables of the case, drawing his illustrations and 
examples mainly from the work of the brick-
layer, and draws the conclusion that the stand-
ardizing of the trades is a great problem for the 
government to undertake for the benefit of its 
people. An interesting and stimulating book 
on a vital topic. 

How to Grow and Market Fruit: Practical Ex-
planations and Directions for Making Fruit 
Trees Produce Profit. Published by Harri-
son's Nurseries, Berlin, Md. Price, 50 cents. 
Out of the fullness of knowledge given by 

many years experience in propagating, growing 
and marketing fruit of all kinds, the publishers 
of this book have produced a most valuable 
manual for everyone who owns a home. It con-
tains thoroughly practical descriptions of every 
phase of fruit-growing, simply written and fully 
illustrated. With the present prices of fruit, 
there is a greatly increased interest in this phase 
of agriculture, especially in the East, and the 
book is consequently most timely and useful. 

The Boy's Book of Warships. By J. R. Howden. 
With over 100 illustrations from photographs. 

New York, Frederick A. Stokes Co., 1911. 
Price, $2.00. 
Equally as fascinating as its predecessors on 

steamships, railways, and locomotives, this book 
is one which every mechanically-minded boy 
should possess and enjoy, and the elders will find 
it as valuable as the younger generation. The 
author sketches briefly the development of the 
fighting ship from the earliest times to the intro-
duction of the steamer and the iron-clad, and 
then pursues in detail the development of naval 
types down to the present time. Every detail 
of the construction and equipment of fighting 
ships is fully explained and adequately illustrated, 
and the book is well calculated to impress the 
mind of a landsman with the importance and 
value of naval defence preparations. 

The Law of the Air. By Harold D. Hazeltine. 
New York, George H. Doran Company, 1911. 
Price, $1.50. 
It is at the present time quite generally be-

lieved that a state or nation should have a certain 
amount of control over the air-space lying above 
its territory, but as to how complete this control 
shall be and in what manner exercised authorities 
differ. Mr. Hazeltine treats this subject under 
three heads: The Rights of States in the Air-
Space; The Principles and Problems of National 
Law and The Principles and Problems of Inter-
national Law. A careful review of the best 
existing opinionsis presented, together with some 
original ones held by the author, and the volume 
is really a most interesting one. 

The "Mechanical World" Pocket Diary and 
Year Book for 1912. Manchester, England, 
Emmott & Co., Ltd., 1912. Price, 25 cents. 
A most convenient, compact ànd useful little 

handbook on Mechanical Engineering has just 
been issued by Emmott & Co., Ltd., (4 Man-
chester, England. This is the twenty-fifth 
issue of this handbook and many new and inter-
esting features have been introduced. The 
entire book has been thoroughly revised, and as 
the tables, illustrations and descriptions are 
excellent this work should prove of value to all 
who are in any way connected with or interested 
in mechanical subjects. The book is well bound 
in cloth and the price is remarkably low. 

The "Mechanical World" Electrical Pocket Book 
for 1912. Manchester, England, Emmott & 
Co., Ltd., 1912. Price, 25 cents. 
This little handbook on Electrical Engineering 

is similar in style to the "Mechanical World" 
Pocket Diary, and it is fully illustrated, well 
printed and strongly bound. The matter de-
voted to lighting has been entirely re-written 
and a number of new sections added. Among 
the more interesting of the sections may be men-
tioned the following: One, treating the principal 
defects of dynamos and motors, with suggestions 
as to remedies; one, describing the construction, 
rating and testing of high-tension apparatus, 
and one describing electrical measuring instru-
ments. Numerous tables and a diary for 1912 
are included in the book. 
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NEW MAP OF NORTH AMERICA 

Forty-two Colors Shown on Map of the Conti-
nent Issued by United States Geological Survey. 
Work of Great Value to Scientists and Schools. 

Sold by Government at Nominal Price 

The most notable map publication of the year 
is the large geologic map of North America just 
issued by the United States Geological Survey. 
It represents an exceptional type of engraving 
and lithographic color work, and is printed in 
four sheets, which fitted together and mounted 
make a map 6 ft. 5 in. high by 5 ft. wide, the 
largest piece of work ever issued by the Survey. 
The scale is 1 to 5,000,000, or 80 miles to the 
inch, and the plan of projection is in harmony 
with the universal world map on a scale of 1 to 
1,000,000, in that it shows the units of publica-
tion of the world map, each of which embraces 
four degrees of latitude and six degrees ,,f longi-
tude. 

Each Sheet Printed Fourteen Times 

The color scheme of the map is a striking one. 
In all there are 42 color distinctions, varying 
from a brilliant red to pale tints approaching 
white. These were produced by 14 separate 
printings from lithographic stones, requiring 
in many places two or three combinations of 
color to produce the desired effects. If the 
weight of paper and heavy stones lifted back 
and forth in the printing of this job were to be 
computed it would run into the hundreds of tons. 
The accuracy of the "register," or fitting to-
gether of the color blocks in small areas through-
out the map, is remarkable. The work was clone 
in the Survey's own engraving and printing 
plant, and it is believed that there are few if any 
other establishments in the United States capable 
of turning out such a production. The 42 color 
distinctions represent as many divisions of rock 
strata. Thus the rocks of seven divisions of the 
Paleozoic era are each represented by a color, 
besides three separate colors for undifferentiated 
rocks, and there are other colors for the divisions 
of the Mesozoic, the Tertiary, and the Quater-
nary. 
The coloring of the map is both effective and 

pleasing. The scheme is systematic in that 
the colors range in prismatic order from yellow 
in the upper portion of the geologic column 
through greens, blues and purples to pinks and 
browns at the base. The colors for the igneous 
rocks, both plutonic and volcanic, are mostly 
bright red. Viewed as a wall map, the map of 
North America shows only the larger geologic 
units, as the smaller divisions are represented 
by different shades and tints of the same or 
closely allied colors which are indistinguishable 
at a moderate distance. 

Valuable for Detailed Study 

Viewed close at hand these minor distinctions 
can be read and the map can be used for detailed 
study limited only by the scale. When it is 
used as a wall map the regions illustrating differ-
ent types of geology stand out boldly. The great 
Canadian shield of pre-Cambrian rocks is repre-

sented by a subdued color in a pattern simulating 
crystalline texture. Parallel bands of darker 
colors from New Brunswick to Alabama mark 
the trend of the Appalachians, while the broad 
area of blue and gray colors to the west repre-
sent the coal fields of the interior, and a fringe 
of yellow colors to the east and south represent 
the Coastal Plain sediments. A brilliant ver-
million coloring over much of the western part 
of the continent from Alaska to Central America 
strikingly portrays the volcanic activity in this 
region during the Tertiary period, and the broad 
area of green and yellow in the Middle West 
marks the last stages of deposition of sediments 
in the interior sea which covered that part of 
North America in Cretaceous time and in the 
continental depressions in Tertiary time, in-
cluding many of the great coal deposits of the 
public domain. 
The map embodies all the available published 

data and unpublished manuscript maps in the 
offices of the Survey and corrections from geolo-
gists in all parts of the country, based on a 
former geologic map of North America, published 
by the Survey in 1906, in co-operation with the 
Canadian and Mexican geological surveys, for 
the International Geologic Congress which 
assembled in the city of Mexico in that year. 
As an example of the interest taken in the publi-
cation of the present map, it may be stated that 
important corrections to the map of 1906 were 
received by the Survey from a leading geologist 
of France. 

Sold at Cost of Paper and Printing 

Not only will the geologic map of North 
America be indispensable as a wall map in col-
leges and schools where geology is taught, but 
each student will desire a copy for the study of 
broader problems in a real and regional geology 
and will wish to carry a folded copy on railroad 
trips across the continent. 
This map is now on sale by the United States 

Geological Survey at the nominal price of 75 
cents each. It is safe to assume that any private 
map-publishing house would charge $5 to $10 
a copy for such a map. 

Listing of Wireless Stations by M.I.T. Wireless 
Society 

At the regular monthly meeting of the Massa-
chusetts Institute of Technology Wireless Society 
it was decided that the society shall make a chart 
on which will be recorded all of the amateur 
wireless stations in the vicinity of Boston. The 
chart will also show the location, "call letters" 
and power of each of the stations. The reason 
for doing this is that at the present time no com-
plete and accurate list of amateur operators is 
available, and it is important that such a listing 
of amateur stations should be made. Any 
amateur wireless operator whose station is 
located within one hundred miles of Boston is 
urged to send his "call letters," location, and 
the power of his station to Mr. E. M. Mason, 
Secretary of Mass. Institute of Technology 
Wireless Society, Boston, Mass. 
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The new seven-volume edition of 

ELECTRICAL KNOWLEDGE 
This is the greatest electrical reference library, for the expert and student. These books are 

published especially for the ambitious man who is training himself for advancement—for the wide-
awake man who is likely to be called upon for work outside of his regular line--for the man who 
needs at his elbow, for ready reference, an accurate down-to-date work on Electricity. Seven 
volumes, 2,996 pages with over 2,000 full-page illustrations, diagrams, formulas, etc., printed in 
large, clear type on special quality paper. 

Read What This Great 
 CYCLOPEDIA OF APPLIED ELECTRICITY CONTAINS  
Theory, Calculation, Design and Construction of Generators and Motors—Electrical Measurements—Electric Wir-
ing— Electric Welding Types of Generators and Motors—Management of Generators and Motors—Storage 
Batteries—Electric Lighting—Alternating-Current Machinery— Station Appliances—Power Stations—Power Trans-
mission—Central Station Engineering—Electric Railways, including Single-Pbase—The Electric Telegraph—Tele-
phone Equipment, Systems and Oper Won—Wireless Telegraph and Telephone—Telautograph, Telegrahone, etc. 

WE WANT YOU TO EXAMINE THIS GREAT CYCLOPEDIA FREE OF CHARGE 
The complete seven volumes, not a sample volume, will be sent, express prepaid, for se 

seven days' free examination; returnable at our expense if the books do not contain the / 
information you want. If you keep the books, pay $1.80 seven days after receipt and 
then $2.00 a month until you have paid the special introductory price of $19.80. The e,C, 
Table of Contents above will give you some idea of the tremendous scope of this 4,-
work—but only an examination of the books will reveal their full value to you. í 
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With each set :s included a Consulting Membership entitling you to í ...11 within 
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the advice of our engineering experts FREE. This will give you . ....Isl... 
practical help in handling working problems which are too specific /*,.tir “htii $19.80: 
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e book, sttlject to 

limit to this service. A single problem solved for you 
order. Title not 
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might be worth more than the first cost of the books. Order •e the books now. v •;AME  

/ 'eV 

AMERICAN SCHOOL OF CORRESPONDENCE /4* ADDRESS  
•••• 

CHICAGO. U. S. A. OCCUPATION 

EMPLOYER 

E.S. M. 
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BENNETT'S MAGAZINE AGENC I. ,2 
ELECTRICIAN 
MECHANIC 05.210ROL11AN 

ALL THREE ONE FULL -YEAR ex3 35 

All subscriptions are for ONE 
FULL YEAR, and may be sent 
to one or separate addresses. 
Subscriptions may be either 
new or renewals. 

ELECTRICIAN êc MECHANIC, One year, $1.50 ALL 

POPULAR ELECTRICITY, - One year, 1.50 THREE 

TECHNICAL WORLD - - - One year, 1.50J $3.15 

WE ALSO FURNISH AS FOLLOWS: 

CLASS 17 
American Boy 
Boy's Magazine 
Children's Magazine (new).... 
Gas Engine Magazine 
Little Folks (new) 
National Sportsman 
Philistine 
Pictorial Review. 
Popular Electricity(until Jan.1) 
Success Magazine. 

ELECTRICIAN 

6: MECHANIC 

with ANY ONE of 
these 

$2.05 

CLASS 20 
Automobile Topics  
Cosmopolitan  
Good Housekeeping  
Harper's Bazaar  

ELECTRICIAN 
(Sc MECHANIC 

} with ANY ()NE of these 

$2.20 
CLASS 23 
American Magazine  

Field and Stream  

Breeder's Gazette  
Etude (for music lovers)  
Everybody's Magazine   

Garden Magazine 
Good Health 
Housekeeper 
McClure's Magazine  ... 
Metropolitan Magazine 
Musician 
Pearson's Magazine 
Physical Culture 
Technical World.. 
Woman's Home Companion... 

ELECTRICIAN 

& MECHANIC 

with ANY ONE of 
these 

$2.35 

CLASS 35 
Current Literature  
Fra Magazine 
Independent  
Lippincott's Magazine  
World Today 
Review of Reviews  
Travel Magazine..  
*World's Work  

with ANY TWO 

$3.50 

ELECTRICIAN 
& MECHANIC 

with ONE of class 35 
and ONE of class zt 
ALL THREE 

$4.10 
*When this magazine is included. 10 cents extra must 

be added to the club price. 

ELECTRICIAN & MECHANIC 
With Ainslee's Magazine  

ith American Field   $2.55 ri    4.70 
With American Photography   2.40 
With Delineator  2.25 
With Everybody's and Delineator  3.40 
With Sunset Magazine   2.35 
With Pacific Monthly   2.35 
With Everyday Housekeeping   1.80 
With Forest and Stream   3.65 
With Outing Magazine   3.70 
With Recreation and Field and Stream  4.35 
With Cosmopolitan and Good Housekeeping.  . 
With NIcC;ure's and Housekeeper  3.50 

ith American and Woman's Home Companion  3.50 
With Woman's Home Companion  2 35 
With Harpers Magazine (or Weekly).  4 70 
With Review of Reviews and McClure's  4.10 
With Ladies World, Modern Priscilla and Pictorial 

ew' ew   2.70 
With McCall's Magazine and Pattern..  1.65 
With Musician   2.35 
With Opportunity   2.20 
With Outdoor Life   2.40 
With Photo Era  2.40 
With Technical World   2.30 
With Scientific American (new).  3.70 
With Smart Set   3.45 
With St. Nicholas (new)   3.20 
With Century Magazine   5.20 

Saturday Evening Post _ °NE w1 '50 1 
Country Gentleman 

Two • 

ANY 1 c 
ANY $3 00 

Ladies' Home Journal 

Save 25 cents lir ordering THE 
YOUTH'S COMPANION NOW ALI. FOR 
(including the rest of this year 
FREE, the 52 issues of 1912, and the 
1912 Calendar.) (After January $1.75 

All  Magazine Publishers 
REFERENCES The Commercial Agencies 

The Fort Dearborn National Bank 

OUR LARGE 44-PAGE CATALOG for 
1912, lists more than 3000 club (e.rs. IS 
FREE. Xi if ASK FOR IT! 

BENNETT'S MAGAZINE AGENCY 
184 W. RANDOLPH STREET, Established 1870 CHICAGO, ILLINOIS 
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ALTERNATING 
CURRENTS 

TRANSMISSION OF 
ELECTRICITY 
AND POWER 

The Most Practical 
Electrical Library 
The Electrical Engineering Library 1, part of the International 

Library of Technology that cost $1,500.000 in its original preparation. 
It contains the knowledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks n..s 
proved easiest to learn, to remember, and to apply. There is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori-
tative guide in their work, but since they can be so clearly understo3d, 
even by persons having no knowledge of higher mathematics, tney 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

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

The Electrical Library con-
tains 17 volumes durably and 
handsomely bound in three-
fourths red morocco. Each 
volume is 6X9 inches in size. 
They may be purchased in sets 
of five or more volumes. If you 
wish to know more about the 
most practical electrical library 
in the world, • se. and No  

Send the coupon NOW. • 
azwaiiiimagiommiani: City State 

• International Textbook Co.; 
Box 930. SCRANTON. PA. 

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

nology, with special relerence to the 
Electrical Library 

• Name   
• 
• 
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TILL DECEMBER FIRST 

1-4 h.p. Gasoline Engine Complete, $14.60 
A reliable and efficient machine especially designed 
to drive a dynamo, washing machine or lathe. 

1/28 h.p. steam engine with governor, $5.50. Boiler for 
steam engine, $6.50. Castings and all material for steam 
engine, $1.00. Working blueprints and instructions for 
building, $0.25. Send for our catalogue. 

THE ELGIN WHEEL & ENGINE CO. 
112-114 DOUGLAS AVE. ELGIN, ILL. 

OLD COINS 
$7.75 Paid for RARE date 1853 Quarters. $20for a Half-Dollar. 

We pay a cash premium on hundreds of coins. Keep 
all money dated before 1884 and send ten cents at once 
for our New Illustrated Coin Value Book, size 4 x 7. 
It may mean your fortune. 

C. F. CLARISE (I). CO. 
Dept. 65. Ror, N.Y. 

I Agents wanted and the Latest Perfection Self-filling 
Self-cleaning Fountain Pen, 

iwnt Self-tilling pen made, hold, great supply of Ink, writes hett• 
than most expensive pens. Every pen guaranteed. Agents can •, 
thousands at good profit. Special Quantity Price 810.00 per Gr. -
Send 61.00 for 6 >ample pent. postpaid. 

THE BELL PATENT SUPPLY CO., Ltd. 
147, Holborn Bars, . . • . London, B.C. 

hot Wire Ammeter $1.00 
JUST WHAT YOU NEkO FOR 

1.1 I dir In WI st• 42, 1 Eli MI au 
ewks perfectly. Not affected by temperature or jolts. 
Highly finished. Money refunded if not satisfactory. 
Improved Electrolytic Detector 

with Wollaston wire $1.00. 25c f orl inch .0001Wol laston wire. 
Raw Materials. Stamp for list. 

LOGAN SUPPLY CO., Woodbridge, N T 

Our Big Catalog FREE 
ASK FOR IT NOW 

ONLY $1 00 
A • 

Puts this Magnifi 
cent Cuckoo Clock 
in Your Home. 
A Perfect Time 

keeper, calling the 
Hour and the Half-
hour. Nearly Two 
Feet High, 14 in. 
Wide, in German 
Walnut Case. 
The Inlaid Woods 

of Ash, Ebony and 
Mahogany Orna-
ments are put to-
gether with minute 
care. Mail us $1.00 
for one year's sub-

cription to COMMON-SENSE, afterwards 
you ,may pay $1.00 a month for eight months 
which completes the payments on both the 
clock and the magazine. 

Common-Sense Publishing Co. 
DEPT. 601 

Michigan Boulevard and Fortieth Street 

Page Building, Chicago, Ill. 

IG 

LICENSED AGENTS FOR SALE OF 

PERIKON CRYSTALS 
Iptii;cti:,:les.--re. $1.00 per Set 

LONG DISTANCE WIRELESS CO. SUPPLIES 

GEO. S. SAUNDERS & CO. 
168 Washington St. BOSTON, MASS. 11 Devonshire St. 

HOROLOGICAL DEPARTMENT 
READIlY rozrzsomo INSTITETZ 

Formerly Pinions Horological 
Institute 

PEORIA, ILLINOI3 
LARGEST and BEST WATOTI 

SCHOOL IN AMERICA 
We teach Watch Work, Jewelry 
Engra•ing, Clock Work, Optics.' 
Tuition reasonable. Saard and 
mom, near school s moleree ,at. 
Seer t^. Catearrat 

250-p CATALOG JUST OUT 
ELECTRICAL and mailed for 6 cto,, 

WIRELESS GOODS stamps or coin. 
rhieh may be deducted from first order of .1.oti. Largest 
'tad Most Artistic Electrical Catalog Published. 
Sri page. WIRELESS Instrumenta for commercial and ex-
perimental use. 30 pages Motors and Dynamos of all size.. 

35 pages Miniature Trains. 20 pages Telegraph Inetruments. 30 
pages Electrical Novelties, etc. 50 page. General Electrical Supplies. 

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

114 Telegraphy Taught 
in the shortest ftossible time 

The Omnigraph Automatic Trans-
mitter combined with standard key and 
sounder. Sends your telegraph mes-

sages at any speed, just as an expert operator would. 
Five st vles 112.00 up; circular free. 

061"xliiRAPI1 MFG. CO., 41 Cortlandt St., New York 

WIRELESS—BIG OUTFIT — $7.50 
Our new cabinet sets containing Mineral Detector, Tuning Coil, 75 

ohm Nickel Receiver, Receiver Cord. Aerial Switch. Spreaders, Aerial 
Wire. Innulatorn, Special Spark Coil. Spark Gap. Leyden Jar, Key. 
Codee, Directions, etc. Sending and Receiving Set each in own cab. 
Met. Range: sending '¡ mile. receiving 200 oiles. The best offer 

of the year. Send 3e for cataloguen EMW 2 
Thomas M. St. John. 848-6 Ninth Ave., New York, N.Y. 

Foot and Power Lathes, veer: 

Shapers, Drills, Milling Attachments,eachinists' T Sup-
plies, Chucks, ools, Dogs. Best and cheapest made. 
SHEPARD LATHE CO., 1SS W. Second. Cincinnati. O. 

•,We Ship on Approval 
a,r‘ ,:e. prep:, lic,. freight and allow 

10 DAYS FREE TRIAL mi every bicycle. IT ONLY 
COSTS one cent to learn our tleheard of ,Orti-es and 
tn.-Wont on hi chestï °t rade sitodeln. 

I' FACTO PRICE en' bic"ge a pair hroe from any-
one at any frire until you write for our new large Art 
Catalog and learn our te. ,ederinlitroihesittun op the lost 
sample bicycle going to your hene. a aid hi 

RIDER AGENTS en'..'„w;eXhil:11.7dneeViling 
ore l s. ICS. We Sell cheaper than any other factory. g 
TIRES. Coaster-Brake rear wheels lamps, 

repairs and sundries at umetiprires. Do dot Walt; 
vrrite reeky for our lateo special offer on ••Ranger" lb 5,1e. 

MEAD CYCLE CO. Dept. S244. CHICAGO 
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We Want You to Become Families With 

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

-- -- Special Trial Offer Irma 
" Reece Premier" No.1 T Tap 
Wrench and one each No. 2.-6 
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 31.311 

116-Page Catalogue Free 

E. F. REECE CO. Greenfield, Mass.  

LIFE in the WOODS 
A very useful book, being a guide to succe..2st al Hunting 

and Trapping of Wild Animals. How to hsli; to make, 
set and bait traps: to tell value of skins; to stuff birds, 
etc. To fish successfully without nets, snares or bait, a 
great secret; to choose and clean guns; Sportsman's 
Hints, Helps and Suggestions; where to sell skins, furs, 
etc. This great book sent to you postpaid for ONI.Y 
10 cents, silver. 
ALPHA SPECIALTY CO., Dept. NI, Chicago, 111. 

AND MECHANIC 

This Electric Flashlight 
WITH A In n 

TUNGSTEN LAMP OW.; 

Throws a very powerful ray of light 
and in s. comptià that you hardly notice 
it in VOUT pocket. Beautifully finiohed. 
nickà-trimined. and ready for use the 

minute you receive i . Write to us at once about our won-
derful agents' proposition, full particulars and territory. 
We carry a full line of Electrical Novelties. 

FOREIGN ELECTRICAL EXCHANGE 
105 N. Wabash Ave. Dept. 7 Chicago, Ill. 

E 1/4i Lenot-Fie.11kFDIErr 
TAI I 1/1 II ELI DAY ANT) EVENING SESSIONS 

18 Boylston Street 
Boston, Mass. Boston School of Telegraphy 

CLASSES IN WIRELESS BOTH DA V AN I) EVENING 
Largest and Most Successful School of Telegraphy in New England 
We teach thoroughly Railway. Commercial, Brokerage and Wireless 
Telegraphy. Students placed in desirable positions. Call or write for our 
new 1912 illustrated catalog giving re Information. rhone 140 Oxford 

WIRELESS 
oilers the best Our Wireless Catalogue • • suggestionsfor 

fine wireless instruments. Our prices will delight you. 
Send 2c stamp for large wireless catalogue filled with wire-
less information 

INDEPENDENT WIRELESS CO. 
302-304 Broadway New York City, N.Y. 

A Most Valuable Book 

How to Run and Install 
GASOLINE ENGINES 

By C. VON CIILIN 

Trouble Saver 

Postpaid, 25 cts. Money refunded if not satisfactory. 

C. VON CIILIN, 705 W. 178 Street, New York, N.Y. 

2 ‘itl 
H 

ALL ELECTRICIANS 

SHOULD USE 

THE BEST 

TOOLS 

MADE 

BUY A 
SAMPLE 

FROM YOUR 
DEALER. 

Read Our Guarantee. 

Smith & Hemenway Co. 
150 CHAMBERS ST., N.Y. 

XV 

21É.ICITO GRADUATEV,11, ecrxEiesiii  
Course Endorsed by Benj. Briscoe, 

Pres.ot United State* Motor Co. 
CCO c tea.li,ou at home in ten simple 

lessons to earn big money and help I ou 
to get a fine join. Write for FREE rm, 
pectus.testimonials of graduate, and en • 
Icorsements of ten leading auto makers. 
Small PaymmtStartsIou. Money Backll Not 

Satisfied. Free inod, I ,f auto tora&b.iiident.Write us palsy—Now. 
The Practical Auto School 7olt Seaver St.. New York 

1-$44 ore de>igning y4mr. 

4111e Send two cent stamp for our circular of C .1,4in m gs, Arature Dm ie commutators, 
h I:rip-olders. etc.. for Motors and Dynomos, 

1 2010 2 kw. Electrical sheet steel for Trans-
1 orniers. Armaturestlelds etc. .cut to shape. 
GAS ENGINES finlolied or castings only 

j to 2 h.p. We design and build small motors 
rorinachtnc drive and special requirements 

F. E. AVERILI., 
883 7th Street, Buffelo,N. If• 

ELECTRICAL APPARATUS 

The Slide Rule 
By FRANK C. HINCKLEY 

and WILLIAM W. RAMSAY 
Massachusetts State Inspectors of Boilers 

Price, $1.25 POSTAGE 
PREPAID 

THE SLIDE RULE 
Itaayy 

ABOOK of instruction 
for any who wish to 
learn how to use a 

slide rule. Especially pre-
pared for practical men who 
have not had the advan-
tages of higher mathematics. 
It is the only book of its kind 
on the market. Instruction 
in the use of the Slide 
Rule—not an arithmetic— 
ordinary mathematics are 
all that a student of "The 
Slide Rule" is required to 
know. 

New England Engineer 
12 PEARL STREET :: BOSTON 
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S ECO R 

PERMANENT ALIGNMENT 
Visible \Vriting. 

Positive Type Bar Control — the 
"Why" of Permanent Alignment. 

Inbuilt Decimal Tabulator and Billing 
Device. 

Ribbon Feeds only when Type Bars 
Move—_a Great Saver of Ribbons. 

Removable and Reversible Platen. 

Type Protector on Each Type Bar. 

Line Finder at Printing Point. 

Complete Keyboard Control that makes 
for Speed. 

Paragraphing Keys. 

Back Space Key. 

Automatically Reversed Two-Color 
Ribbon. 

Uniform, Light Touch. 

Fast Escapement. 

Automatically Adjusted Gear-Driven 
Carriage. 

Removable Escapement. 

Independent and Flexible Paper Feed. 

THE SECOR TYPEWRITER CO. 
General Sales Offices :: 302-304 Broadway, New York 

Factory at Derby, Conn., U.S.A. 



ELECTRICIA.N AND MECHANIC 

Blue Process Paper 
Blue Printing 

Drawing Materials 

chae, E. Moss 38 BROAD STREKI 
BOSTON, MASS 

WATSON'S NEW BOOli ON 

Storage Batteries 
Their Theory, Construction and Use 

PRICE $1.60 Cloth 

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

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE, SEARCH AND FREE 
LIST OF INVENTIONS WANTED 

Send sketch or model for free search I 11::1,,,t lief,. or, 
Best Hermits Pr,00ptuess Assured 

WATSON E. COLEMAN, Patent Lawyer 
622 F Street, N.W. Washington, D.C. 

PATENTS SECURED 
OR FEE R ETU RNED. Send Sketch for FREE RE-
PORT as to Patentability. G Ul DE BOOK and W FIAT 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One M illion Dollars offered for one 
invention; St6,000 for others. Patents secured by us ad-
vertised free in World's Progress; Sample Free. 

I t•TOR .1. EVANS .2 CO. 
724-726 Ninth Street Washington. D.C. 

PATENTS SECURED 
Or Prosecution Fee Returned. 

Cali. Write, Pi  

ELMER C. RICHARDSON, 37 Tremont Street, Boston 
Assogiated nitle Washington Patent Attorneys 

The Most Wonderful and Fascinating Study of the Age 

IDEAL CHRISTMAS GIFTS 

WERY BODY should have • copy of the new "Volturno Elec-
-EA laical Products." our 112-pace Catalog,—now ready. The 
most complete and interesting hook ever issued. Full of illustrations 
and descriptions of VOLTAMP Novelties.—Motons, Dynamos. 
Telegraph and "Wireless" Instruments. Spark Coils. Lamps. Flash-
lights. Transformers. etc. Everything Electrical for the experi-
menter. The greatest line of MINIATURE ELECTRIC RAIL-
; •WAYS ever shown. Catalog with valuable coupon sent only for 6 
cents in 'damps or coin. (No Postals answered.) 

VOLT AMP ELECTRIC MEG. CO., Wits Bldg., BALTIMORE, MD. 

A STORY BOOK FREE 

Very interesting and Instructive to those wanting the very best edge 
tools made. A postal addressed to blacker... 18 Brown," 
Race, Rochester. N. V.. sole makers tor none than thirty years 
of the famous D. R Barton tools. «Ill bring It with their catalogue. 
(In writing mention this magarinet 
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1111/111 z...1( 4 ,)tommizu 
They expect big things 

of you 
Do you want to "make good" the way the 

family believe you will? Do you want your 
father's proud expectations — your mother's 
confident hopes—to be realized? Do you want 
to do the things worth while that brothers and 
sisters believe you are capable of doing? 

You can take your place among men as one 
who really counts for something. You can be-
come a man with a trained brain, capable of 
directing others instead of being directed. You 
can do all this with the help of the American 
School of Correspondence if you will 

Fill in and mail the coupon 
The American School is one of the largest correspond-

..nce educational institutions in the world. It is the largest 
correspondence school that secures its students entirely 
by correspondence and upon its reputation. 
The American School is a -quality" school, in the class 

of students it enrolls, the instruction it offers, the success 
of its graduates and the influential men who recommend 
it. The instructors of the American School are men pre-
eminent in the various subjects they teach. 

Tice American School is making a generous offer to ambitious men 
and women. Take the initiative today. Fill in and mail the coupon. 
Our new DEFORMED TUITION PLAN will be fully explained. 
will be told how the school will loan you the tuition and allow you to 
pay it back only when the increase in your yearly income equals Bo. 
amount of the loan. By this plan if you don't get promotion. mi you 
.1,1t carts more salary through the help of the American School ot 
C..rrespondence. Ille School does not get Pahl for Its services. 

Tice American School stands back of every student, encouraging him 
,., do his best, and giving instruction equal in quality to that of tio. 
I trgest resident schools. 
Why not make the start today? "Make good" for your own sake 
the sake of your family and friends. Sign the coupon. 

AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, U. S. A. 

OPPORTUNITY COUPON 

American School of Correspondence, Chicago, U. S. A. 
Please send nie your Bulletin and advise me how I can qualify I., 

the position marked "X." FAN!. 1.1.2. 

 Automobile Operator  anyer 
 Fire 

 »raft encan  Telephone Enter Telephone 1 %pert 
 Architect  
 Buildine Cavite-netts.  Nosing Pieture liter 
  trueturn1 Engineer  Ittiols.keeper 
 lien Engineer  stenographer 
 El ertriral Engineer  At...mutant 

 Pont Aernunt ant 
Flee. Light & Power Sups   ler  blaster blerhanie 're'd Piddle Arent tut:Mot. 

 San itary Engineer  
 Steam Engineer  Business Manager 
 Bretton/kg inn Engineer  College Preparatory 

Ainft( 

01:Cl:PAT It IN 
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PRACTICAL 25c BOOKS 
Telephones and Microphones. Making and 

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

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

Them and How to Run Them. By li. GREENLY. In-
cluding examples of stationary, locomotive, portable 
and marine engines. With different kinds of boilers 
and methods of getting up steam, as well as engine 
details and valve mechanisms, etc. 87 pages and 55 
illustrations. 
Model Railways, by W. J. BASSETT-LOWKE. 

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

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

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

The minutiw of preparing, assembling and finishing 
the casting as per " Brass and Iron Founding," from 
patterns built as per " Pattern Making," to form a 
workmanlike lathe for a mvchanic. 
How to Build a Gasolene Motor. By James 

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

Step by step in the building of a machine for foot 
power, and of one for use with a petrol motor as de-
scribed in " How to Build a Gasoline Motor." 
Mechanics for Young America, flow to build, 

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

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

handbook for young mechanics and apprentices. 
Shows how to use simple tools required in metal work-
ing and model making. Illustrated. 
Tools and Their Uses. Describes the more com-

mon tools for wood and metal-working, with instruc-
tions how to keep in order, to sharpen, and to use 
them, with a number of hints on home-made tools. 
Illustrated 
Standard Screw Threads. A Guide to Stand-

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

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

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

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

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

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

BECKER. Concise and practical directions for plumb-
ers, tinners and hardware dealers on how to wire 
buildings for bells, alarms annunciators, and for gas 
lighting from batteries. V. ith 22 diagrams. Demands 
no_previous knowledge of electricity. 
The Slide Rule and How to Use It, by FRED 

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

tions, by W ILMA M TON K ES. A complete investiga-
tion of the principles and uses of the Engineer's Slide 
Rule. 
Practical Electrics. A universal handy book on 

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

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

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

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

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

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

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

instructive experiments in inorganic chemistry. By 
T. THORNE BAKER. Describes how to fit up a labo-
ratory and appara tus cheaply, and how to make numer-
ous interesting and instructive experiments. 
Simple Photographic Experiments. A series 

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

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

ment of Boilers, by KARL P. DA HLSTROI,I, ME., 
covering the following subjects: Firing and Economy 
of Fuer; Feed and Water Line;. Low Water and 
Priming; Steam Pressure; Cleaning and Blowing 
Out; General Directions. A thoroughly practical 
book. 

SAMPSON PUBLISHING COMPANY 
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ORDER YOUR MAGAZINES 
FROM THIS PAGE 

For the convenience of readers who wish to subscribe to more than one magazine we have arranged 
this page, which contains a list of the leading general, photographic, and mechanical magazines of the 
United States. It saves you time, money, and trouble to order all your magazines at one time from a 
reputable house, which can always be reached to adjust complaints. Do not pay your money to unknown 
solicitors, but send your orders to us. Subscriptions may begin at any time, need not all be sent to one 
address or begin at the same time, and may be either new or renewal, unless otherwise specified. Remit 
by postal money-order. If personal check is used, add to cents for collection. Periodicals sent to Canada 
and foreign countries cost more to cover the postage. Always ascertain from us the proper rates for 
such subscriptions. 

If you do not find the periodicals you want listed on this sheet, write to us for terms. \Ve will dupli-
cate the prices quoted by any reliable agency on any periodical or combination. 

DIRECTIONS 

From the list below select your magazines, add their class numbers and multiply by five — the 
result is the cost in dollars and cents. For instance: — 

Class Number: ELECTRICIAN AND MECHANIC 24 
" AMERICAN PHOTOGRAPHY   24 
" EVERYBODY'S   23 

— - - Cost 
71 x 5 S3.55 

N„. PU iiticaTioN CLASS PUBLICATION No. 
„ 

N „. I BLit ATM:\ 
CLAss 
No. Pt; ItLICATION 

30 Abel's Photographic 
Meekly 

30 Advent ore 
53 Aeronautics 
27 Ainslee's 
20 All story Magazine 
17 American Boy 
55 American Homes & 

liarden8 
50 American Homes & 

Gardens (flew) 
80 Amer. %I:whinier (w) 
20 Amer. Machinist (ni) 
23 American Magazine 
24 Ammi. Plum ionAPII 
20 American Motherhood 
20 Argosy 
45 Aut bile 
17 Auto. Dealer & Rep'r 
16 Black Cat 
27 Blue Book 
17 Boys' Magazine 
20 Building Age 
30 Bulletin of Photos. 
ET Camera (Until Jan. 1, 

1912) 
22 Camera (After Jan. 1, 

1912) 
20 Cement Craft 
17 Cantera Craft (new) 
170C:unent Work 
20 Cavalier 

SO Century 
2,1 Co politan 
70 Country Life In 

America 
53 Craftsnum 
35 Current Literature 
21 Delineator 
12 Designer 
37 Dress 
20 Electrical World (m) 
60 Electrical World (w) 
24 ELErTRICIAN AND 

M ErIt ANie 
28 Electric Journal 
17 Electrocraft 
23 Etude (For music 

lovers) 
23 Everybody's 
12 Everyday Housekpg 
23 Field and Stream 
47 Forest and Stream 
20 Foundry 
23 Garden Magazine 
16 Gas Engine 
16 Gas Power 
8 Gas Review 

20 Good Housekeeping 
23 Hampton-Columbian 
20 Harpers Bazar 
70 Harpers Magazine 
70 Harpers Weekly 
12 Home Needlework 

5(1 House A Garden 
23 Housekeeper 
10 Housewife 
35 Independent 
100Inin Age (w) 
40 Iron Age-Hardware 
S Lidies World 

90 Life 
35 Lippincott's 
GO Literary Digest 
17 Little Folks (new) 
30 Manual Training Mag. 
O NieCall's Magazine 
23 McClure's Magazine 
4(1 Metal Worker 
23 Metmpolitan 
60 Model Engineer & 

Elert Winn 
17 Modern I.:Metrics 
12 Modern Priscilla 
10 Mothers' Magazine 
60 Motor 
40 Motor Boat 
60 Motor Boating 
18 Motor Cycle Mlusteed 
15 Motor Print 
23 Musician 
17 National Sportsman 
70 North Amer. Review 
24 Outdoor Life 
50 Out ins 
60 Out look 

25 Overland Monthly 
22 Pacific Monthly 
23 Pearson's Magazine 
24 Photo Era 
20 Photographic News 
27 Photographic Tintes 
50 Photo Miniature 
23 Physical Culture 
17 Pictorial Review 
23 Pictorial Rev. (2 yrs.) 
17 Popular Electricity 

(Until Jan. I. 1912) 
25 Popular Electricity 

(After jan. 1. 1912) 
60 Popular Magazine 
9 Poultry Herald 
9 Poultry Keeper 
7 Poultry Success 
17 Practical Engineer 
33 Printers' Ink 
20 Railroad Man's Mag. 
40 Recreation 
23 Red Book 
35 Review of Reviews 
60 St. Nicholas 
40 St. Nicholas (new) 
55 Scientific American 
50 Scientific Amer. (new) 
20 Scrap Book 
60 Scribner's 
23 Short Stories 
45 Smart Set 

CA,IS Pt' liLICATION 

30 Strand 
50 Suburban Life 
17 Success 
22 Sunset ' 
49 System 
21 Technical World 
35 Travel 
27 Violinist 
9 Violin World 
70 Vogue 
47 Wilson's Photo. Mag. 
23 Woman's Home Corn. 
37 World's Work 
35 World To-day 
23 Yachting 

The following magazines 
are sold only at the full 
subscription price and 
are never clubbed. 

Ladles' Home Jrl. $1.50 
unsey's 1.30 

Popular Mechanics 1.50 
Saturday Ev. Post 1.50 
Youth's Companion 1.75 

(Until Jan. 1. 1912) 
Youth's Companion 2.00 

(After Jan. 1. 1912) 

THESE RATES ARE VALID UNTIL OCTOBER 1. 1912 

SEND THIS COUPON TO US WITH A MONEY ORDER FOR TIIE AMOUNT 

Date 

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

Enclosed find $ in payment of my subscriptions to 

the magazines indicated. Begin with  

Name  

Address   

24 Electrician & Mechanic 
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evetT§-§ÉreerCkieTED1A dillfiteeRgi 
30,000 INDEXED ÁRT1CLES 

Edited by Il You Want to Make Anything Assisted by 
PAUL N. HASLUCK Consult These Volumes 100 Practical Exp( rts 

For the Mechanical and 
Electrical Engineer 

For the Handy Man 
About the House 

ase 
oso 

For the Boy Who 

Likes to Make Things 

CAS' CASS, GU' Ca5 
Otti.0 'kJ() at! o cYrt 

o • 
tiECH IECII tEÙ NE1.11 

st For the Pradical 
Shop Mechanic 

EVERY Mechanic. Engineer. Scientist, Farmer. Handyman and Man with a Hobby should own a set of these books. The work Is not only of 
priceless value to Mechanics. Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
shop; for anyone who likes to make linings, from a match-holder to a suite of furniture-froin a wheelbarrow to a carriage or motor body. The 

troy who is learning lime to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. 

For the Searcher 

After Scientific Knowledge 

For Every Man 
with a Hobby 

This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 
Sign your name to the coupon below and let us und you this complete five volume work at once on approval. If you don't keep the books, the 
set is retunnable AT OUR EXPENSE, and we will refund your 11.00. plus any expenses. 

Cassell's Cyclopaedia of Mechanics ey':,IvirfrCàwtfie.ite.211C:iirdtc17',7.11:Ciz:: in :Terth.w,v.rtznt editorship of Paul N. Hashick, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illuswations and 30,000 separately indexed articles: over 2.500.000 words. The five volumes number 1760 pages in all; each 
volume measuring 7t¡ x104 inches: strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense. without obligation to keep them unless you are satisfied. 

For the Practical Mechanic tTretiperapcotwicearl.mcer.cnh.apnsic,.willinfizlidinngtlsol::!lcchtohât,assurdshootewiclzs2toao% in lathe; rzeldterr,, for 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for %sped-worker's 
bench; truing emery wheels ; regulating speed of electric motors; tool fur cutting round holes in sheet metal; tube ignition for small 
oil engine: oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils: 
spacing dynamo brushes: heat gauge for use in hardening steel: fitting electro ignition to gas engine; grinding and polishing 
metals for a high finish ; calculating weight of rolled metal. etc., etc. 

Sampson Some General Subject-Headings wwohrie inincid.i,ut,eZtyezepe litui,aild,rann and, corzroeyhensitiv.reonmes,so1 the 
Pub. Co. 

-1,-at Building- Bookbinding- Building-Cements-Chemicals and Chemistry - Cleaning and Renovating - Coach- 221 Columbus Ave. 
hog-Concrete-Cycles-Drawing Instruments-Dyeing - Electricity-Embossing - Enameling-Engineering Boston, Mass. 

- Engraving-Entomology-Etching- Explosives - Filters and Filtering - Fireproofing- Floors - Furnaces- GENTLEMEN :- l enc lose 
Gas-Gauges - Gilding-Glass -Granite -Guns and Eirearms-Heatin g-Apparatus- Illuminating-Inlaying herewith 11.00 for in 
-Ivory-Jewelers. Work - Lamps - Lutern Slides - Leather Working- Lenses- Lithography-Lubri• kindly send me carriage pre-
cating-Machinery-blarble-Metal Working-Metals and Metallurgy- Modelling- Motors- Moulding paid. for free examination. one 
Machines - Paints - Paper - Paving - Photography - Pipes- Plaster- Plumbing-Pottery-Poultry complete set of Cassell's Cyclopulia 
Appliances - Presses - Printing- Pumps - Refining - Refrigeration - Roofing-Ropes-Sand- of Mechanics, in five volumes. It is 
Sanitation -Saws -Screws - Surveying-Sign WI itine - Soaps - Solder- Staircasing-Stone - understood that f may examine the work 
- Stoves- Tanning--Taxidermy-Terracetta-Tiling--Timber-Tools - Upholstery - Valves five days. and if I do not wish to keep it. 
- Veneering-Water-Wireworkings-Wonclworking. 

1 agree to notify you and hold subj ect to your 
Examine This Great Set of w.o.nrt You . tii.!. f.reh s'e yolorne work. for we order. If I keep it, I agree to pay you 11.00 within 
Books at ou R Expense 'einijar ,g t 'ti., wonYeXir fund Jill exn'aner;nPrZe d five days and the balance of 116.00 in instalments of 12.00 
Sinus . We want you to examine it thorourhlys for we know pm will be quickly im- per month until paid. It is further understood that you 
remised with itspractical value. The price of Una complete work in five volumes. 
a'bove described. is $18.00. Just mail u• the coupon °pp:mite with 81.00and you will rebind the dollar paid if I decide not to keep the books, 
will receive the set. carriage paid. Examine it five daYe. If at the end of that 
time you do not want it. notify us and hold *object to our order, and we soree NAmg  
to return the dollar you have sent um. If you keep the books, pay u $1.00 
within five days, and the balance $2.00 a month until paid. ADDRESS  

SAMPSON PUBLISHING CO. OCCUPATION OR EMPLOYER  
121 Columbus Ave., :: Boston, Mass. Send this coupon or copy of it 
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PRACTICAL 50c BOOKS 

Practical Dynamo and Motor Construction. 
A handbook of Constructive Details and Workshop 
Methods, used in Building Small Machines. By 
ALFRED W. MARSHALL. Contents of Chapters: 
1. Field Magnets. 2. Winding Field Magnets. 3. 
Dnim Armature Building. 4. Ring Armature Build-
ing, S. Dow to Wind Armatures. General Notes. 
Siemens or II Armatures. Polar Armatures. G. How 
to Wind Armatures (continued). Drum and Ring 
Armatures. Binding Wires and Repairs. 7. Commu-
tator Making. 8. Brush Gears. 9. Mechanical Details 
of Dynamos and Motors. 10. Terminals and Connec-
tions. 131 pages, 133 illustrations. 
Alternate Current Machinery, by Gisbert 

Kapp, Assoc. M. Inst., C. E. 
Pi•actical Dynamo Building for Amateurs. 

flow to wind for any Output. By Frederick Walker. 
Fully Illustrated. 
Induction Coils. How Made and How Used. 

Eleventh A merican Edition. 
Dynamic Electricity, by John Hopkinson, J. A. 

Shoolbred, and R. E. Day. 
Dynamo-Electric Machines. Recent Progress 

in, by Prof. Sylvanus P. Thompson. A supplement 
to" Dynamo-Electric Machinery." 
Dynamo-Electric Machinery, by S. P. Thomp-

son, with an introduction by F. L. Pope. Third edi-
tion, revised. 
The Measurement of Electric Currents. 

Electrical Measuring Instruments, by James Swin-
burne. Meters for Electrical Energy, by C. II. Word-
ingham. Edited, with Preface by T. Commerford 
Martin. With folding plate and numerous illustra-
tions. 
Eiectro-Magnets, by A. N. Mansfield. 
Electric Light for Country Houses. A practical 

handbook on the erection and running of small installa-
tions, with particulars of the cost of plant and work-
ing. By J. II Knight. Fourth edition, revised. 
Private House Electric Lighting, by F. H. 

TAYLOR, A.M.I.E.E. Describes modern methods in 
wiring and fitting, including a chapter on small gener-
ating plants. 132 pages, 66 illustrations. 
Incandescent Electric Lighting. A practical 

description of the Edison system, by L. H. Latimer. 
To which is added the Design and Operation of Incan-
descent Stations, by C. J. Field, and the Maximum 
Efficiency of Incandescent Lamps, by John W. 
Howell. 
Telegraph. A handbook of the Electro-Mag-

netic, by A. E. Loring. Fourth edition, revised. 
Metal Turner's Handybook, by Paul N. lias-

luck. A practical manual for workers at the foot-
lathe. With lon illustrations. 
Pattern Maker's Handybook, by Paul N. Has. 

luck. A practical manual on the construction of pat-
terns for founders, with more than 100 illustrations. 
Model Engineer's Handybook. A practical 

manual on the construction of model steam engines, 
with upwards of 100 illustrations. By Paul N: 
Hasluck. 
Machine Shop Arithmetic, by Colvin and 

Cheny. Most popular book for shop men. Shows 
how all shop problems are worked out and " why." 
Includes change gears for cutting any threads; drills, 
taps, shrink and force fits; metric system of mea,ure-
ments and threads. 
Practical Perspective. by Richards and Colvin. 

Shows just how to make all kinds of mechanical draw-
ings in the only practical perspective, - isometric. 
Makes everything plain so that any mechanic can 
understand a sketch or drawing in this way. 
Theory of the Gas Engine. by Dougald Clerk. 

Third edition with additional matter, edited by F. E. 
Idell, M. E. 
The Care and Management of Stationary 

Engines. A practical handbook for men in charge, 
by C. llurst. 

Glass Working by Heat and Abrasion. With 
300 Engravings and Diagrams. Contents: Appli-
ances used in Glass Blowing. Manipulating Glass 
Tubing. Blowing Bulbs and Flasks. Jointing Tubes 
to Bulbs, forming Thistle Funnels, etc. Blowing and 
Etching Glass Fancy Articles. Embossing and Gild-
ing Flat Surfaces. Utilizing Broken Glass Appara-
tus. Boring Holes in, and Riveting Glass. Hand-
working of Telescope Specula. Turning, Chipping, 
and Grinding Glass. The Manufacture of Glass. 
Bamboo Wok.-  With 177 Engravings and Dia-

grams. Contents: Bamboo: Its Sources and Uses. 
how to Work Bamboo. Bamboo Tables. Bamboo 
Chairs and Seats. Bamboo Bedroom Furniture. Bam-
boo I lall Racks and Stands. Bamboo Music Racks. 
Bamboo Cabinets and Bookcases. Bamboo Window 
Blinds. Miscellaneous Articles of Bamboo. Bamboo 
Mail Cart. 
Model Sailing Yachts. How to Build, Rig, and 

Sail Them. A practical handbook for Model Yachts-
men. Edited by PERCIVAL MARSHALL. Contents 
of Chapters: 1. Introductory: Types of Yachts and 
Rigs: How to Choose a Model Yacht. 2. The Rating 
of Model Yachts. 3. The Construction of " Dug-Out " 
Yachts. 4. The Construction of" Built-Up" Yachts. 
5. Sails and Sail Making. 6. Spars and Fittings. 7. 
Rudders and Steering Gears. 8. Notes on Sailing. 
144 pages, 107 illustrations, 12mo., boards. 
Practical Motor Car Repairing. A handbook 

for Motor Car Owners and Drivers. By ERIC W. 
WALFORD. Contents of Chapters: I. The Motor. 
2. Ignition. 3. Cooling System. 4. The Carburettor: 
Exhaust and Lubrication Systems. 5. Transmission. 
6. Frames, Springs, Axles and Wheels. 7. Tires. 8. 
Causes and Effects. 9. Miscellaneous. 126 pages, 39 
illustrations 12mo., boards. 
The Beginner's Guide to Carpentry. A prac-

tical handbook ior Amateurs and Apprentices. By 
HENRY JARVIS. Contents of Chapters: 1. Indispen-
sable Tools. 2. How to Use the Saw. 3. How to 'Use 
the Plane. 4. How to Use Chisels and Gouges. 5. 
How to Use the Spokeshave, Axe, Pincers, Compasses, 
Gimlets, Brad-Awls, Hammer, etc. 6. Making the 
Bench. 7. Timber: How Sold, etc. 8. Additional 
Tools and How to Use Them. 9. Sharpening Tools. 
10. Home-made Tools and A ppliances. 11. Facing up 
and Setting out Work. 12. On Setting out and Putting 
Together Work Joining at Other than Right Angles. 
13. Glue: How to Purchase, Prepare, and Use. 14. 
How to Itlak_J e oints : Use of the Plough, etc. 15. 
Ornamenting Work, Curved Work, Scribing, etc. 128 
pages, 99 illustrations, 12mo., boards. 
Wood Carving for Amateurs, containing de-

scriptions of all the requisite tools and full instructions 
for their use. By D. DENNING. Contents of Chap-
ters: Preliminary. Tools. Wood. Bench, and methods 
of holding work. Sharpening tools. Panel carving. 
Various examples for carving. Chip-carving. Antique 
carving. Index. 84 pages, 56 illustrations and 8 folding 
plates. 12mo., paper. Price, 40 cents. 
The A, B, G of Electricity, by W. H. Meado'-

croft. A simple and complete elementary book foi 
beginners. Over 75,000 already sold. 
Building Model Boats, With 168 Engravings 

and Diagrams. Contents: Building Model Yachts. 
Rigging and Sailing Model Yachts. Making and Fit-
ting Simple Model Boats. Buildi,g a Model Atlantic 
Liner. Vertical Engine for a Model Launch. Model 
Launch Engine with Reversing Gear. Making a 
Show Case for a Model Boat. 
Smith's Work. With 211 Engravings and Dia-

grams. Contents: Forges and Appliances. Hand 
Tools. Drawing_ Down and Upsetting. Welding 
and Punching. -Conditions of Work: Principles of 
Formation. Bending and Ring Making. Miscellane-
ous Examples of Forged Work. Cranks, Model Work 
and Die Forging. Home-made Forges. The Manipu-
lation of Steel at the Forge. 

SAMPSON PUBLISHING COMPANY 
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SALE AND EXCHANGE 
Advertisements under this heading, without display, 

3 cents per word, cash with order; minimum, 75 cents. 
Black-faced type, 4 cents per word; minimum, $1.00. 

WIRELESS TELEGRAPHY 

PROFESSIONAL and Amateur wireless apparatus. Special 
prices: 2,000 ohm head sets, $4.00; I in. spark coils. $4.25. 
Send 2-cent stamp for catalog. The MERKER-FLOCKER 
ELECTRIC CO.. 957 Liberty Ave., Pittsburg, Pa. 

FOR SALE-3( k.w. wireless transformer, condensér, helix, 
spark gap and key. Complete, $25.00. H. T. MOORE, 
44.33 Greenwood Ave., Chicago, Ill. 

FOR SALE—Transformers, spark coils, condensers, spark 
saps, helix, tuning coils and detectors. Send for photos. 
G. S. Crowther, 1414 Pembroke St., Victoria, B.C. 

LEARN WIRELESS. Expert instruction. Com-
plete high-power station. Receive practical 
experience. Rates low. Mail course if desired. 
KENOSHA WIRELESS SCHOOL, Ave. M, Kenosha. 
Wis. (1) 

PATENTS 

C. L. PARKER, Patent Attorney, ex-examiner, U.S. patent 
office, 952 G St., Washington, D.C. Inventor's handbook 
"Protecting, Exploiting and Selling Inventions," sent free 
upon request. (4) 

PATENT YOUR IDEAS. No unnecessary delays; 
reasonable rates; best references. Send for FREE book. 
"Mechanical Encycloptedia." WILLIAMSON & 
LIAMSON. 1325 Arch St., Philadelphia. Pa. 

"MONEY IN PATENTS" tells the truth about the subject. 
It is free to inventors. Write today. HERMAN A. PHIL-
LIPS, 1103 L. & T. Bldg.. Washington, D.C. (12) 

PATENTS. How to get every dollar your invention is worth. 
Send 8 cent stamps for new 128-page book of Vital Interest 
to Inventors. R. S. and A. B. LACEY. Dept. 94, Washing-
ton, D.C. (12) 

PATENT BOOKS on How to Obtain and Sell Patents, con-
taining exhaustive information on these subjects, with 100 
mechanical movements, mailed free on request. F. G. DIET-
ERICH & COMPANY, 604 Ouray Bldg., Washington, D.C. 

PATENTS SECURED or fee returned. Send sketch for 
free expert search, and report as to patentability. Books on 
inventions and patents, and reference book sent free. JOHN 
S. DUFFIE & CO., Dept. 4, Washington, D.C. 

THE PATENTOME tells all about patents and how to get 
them. Free on request. Established 1865. ANDERSON 
& SON, Patent Solicitors, 731 G St., Washington, D.C. 

ELECTRICAL, mechanical and chemical inven-
tions patented, developed and perfected. Terms to 
suit. Correspondence solicited. I. S. PRENNER, 
Lawyer-Engineer, 703 Franklin Bank Building, 
Philadelphia, Pa, 

PATENTS OF VALUE: Prompt and efficient service. 
No misleading inducements. Expert in mechanics. Book of 
advice and Patent Office rules free. CLEMENTS & CLEM-
ENTS, Patent Attorneys, 707 Colorado Bldg., Washington, 
D.C. 

AERONAUTICS 

COMPLETE PLAN DRAWN TO SCALE with full in-
structions for building the only Wright 3 ft. biplane model 
that positively flies. 25 cents postpaid. Drawing and 
directions for 3 ft. model Bleriot monoplane, 15 cents. Stamp 
brings most complete, interesting and instructive catalog 
published. IDEAL AERO SUPPLY CO., 84-86 West 
Broadway, New York City. 

HELP WANTED 

WANTED—A man or woman to act as our information 
reporter. All or spare time. No experience necessary. $50 
to $300 per month. Nothing to sell. Send stamps for par-
ticulars. Address SALES ASSOCIATION, 784 Association 
Building, Indianapolis, Ind. (8) 

FREE ILLUSTRATED BOOK, tells about over 360,000 
protected positions in United States service. More than 
40.000 vacancies every year. There is a big chance here for 
you. Sure and generous pay. Lifetime employment. Easy 
to get. Just ask for booklet A89. No obligation. EARL 
HOPKINS, Washington, D.C. 

LOCAL REPRESENTATIVE WANTED. Splendid in-
come assured right man to act as our representative after 
learning our business thoroughly by mail. Fomer experience 
unnecessary. All we require is honesty, ability, ambition and 
willingness to learn a lucrative business. No soliciting or 
traveling. This is an exceptional opportunity for a man in 
your section to get into a big-paying business without capital 
and become independent for life. Wrtie at once for full par-
ticulars. Address E. R. MARDEN, Pres. The National Co-
operative Real Estate Company, L455 Marden Bldg., Wash-
ington, D.C. 

AGENTS LOOKI Post Cards $1.00 thousand. Make 
400 percent profit. Sell them 20 for 10 cents. Order sample 
thousand to be convinced. PUBLISHERS CLEARING 
HOUSE, 35 South Dearborn. Chicago, Ill. 

AGENTS—Make $4.00 a day and up: new household 
necessities: constant repeat orders. Write for free sample and 
catalog. FARGO SUPPLY CO., Hartford, Conn. 

BIG PROFITS—Open a dyeing and cleaning establishment, 
very little capital needed. We teach by mail. Booklet free. 
BEN-VONDE SYSTEM, Dept. A-F, Charlotte, N.C. 

EARN good pay copying addresses; particulars, six stamps. 
HINCHE'lr, 180, Middleport, N.Y. 

BOOKS AND MAGAZINES 

I.C.8, AND A.S.C. SETS and odd volumes tid 
books on engineering, wireless, mechanics, shop-
work, etc., new and second hand. Few I. O. S. 
scholarships for sale. Bargain. GEORGE F, 
WILLIAMS, Box 408, New Orleans, La. 

"TELEPHONE TROUBLES AND HOW TO FIND 
THEM," and construction cost-units: new 1911 edition; 
price, 25 cents. HYDE BOOK CO., Telephone Bldg., 183 
Fifth St., Milwaukee, Wis. (11) 

VALUABLE BOOKS.—Handy electrical dictionary, 224 
pages, 25 cents; 3,000 formulas, recipes and trade secrets, 
368 pages, 25 cents; catalog free. SCIENTIFIC BOOK 
SHOP, Box 311, Syracuse. N.Y. (12) 

"THE PAINTER'S FRIEND." containing formulas for 
making paints, finishing hard woods. How to prepare walls 
for tinting, etc. Price, 60 cents. J. DU VAL, Grand Junction, 
Col. 

BOY'S JOURNAL—Contains stories, jokes, poems, letters 
etc. It pleases them all. Send 10 cents for six months' trial 
subscription. BOY'S JOURNAL—EM—Bristol, Ind. 

HAVE 60 back numbers of Modern Electrics and Electrician 
and Mechanic. Exchange for book on motor generators. K. 
B. HAGELSTEIN, New Dorp P.O., N.Y. 

FOR SALE—Subscription to Electrician and Mechanic, 0£ 
years $4.50, or 2 years, $2.25. E. PETERSON, 576 E. 29th 
St., Brooklyn, N.Y. 

MECHANICAL BOOKS, any subject, catalog for stamp. 
CRESCENT BOOK STORE, A. 329 S. Halsted St., Chicago, 
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ELECTRICAL 

ELECTRICAL—Wanted , information regarding 
construction of chemical rectifier, taking about 80 
amperes, suitable for 110 or 220 volts. State price. 
L. FIXER, 1313 Carmen Ave., Chicago, 111. 

ELECTRIC WIRING AND LIGHTING—Knox-Shad. 
192 pages; 150 illustrations. A working guide in all matters 
relating to electric wiring and lighting Includes wiring 
for direct and alternating current by all methods approved 
by the fire underwriters; and the selection and installation 
of electric lamps for the lighting of buildings and streets. 
The utmost care has been used to bring the treatment of 
each subject within the range of common understanding, 
making the book especially suitable for the self-taught, prac-
tical man. Published by AMERICAN SCHOOL OF COR-
RESPONDENCE. Chicago. Ill. 

PHOTOGRAPHY 

KODAKS. CAMERAS, LENSES—Everything photo-
graphic. we sell and exchange. Get our latest bargain list; 
save money C. G. WILLOUGHBY. 814 Broadway, New 
York. (tf) 

WE BUY. SELL AND EXCHANGE. Bargains in micro-
scopes. telescopes, field glasses, cameras, etc. Catalog and 
bargain list free. KAHN & CO., established 1850. 28 
John St., New York. (s) 

FOR SALE AND EXCHANGE 

EXCHANGE—Five 20 ampere-hour storage batteries, 2 qt. 
Leyden jar, arc lamp. Want polarized relay, wireless goods, 
kodak. Address J. H. FAUL, Bushnell, Ill. 

INCANDESCENT LAMPS.—I have four 32 c.o. and six-
teen 16 e.p., 220 volt lamps, standard size, used a few days. 
Sell all. 84.50, or trade for anything of equal value. EDWIN 
WARREN, Woburn, Mass. 

THREE-INCH COIL and 8 volt Exide storage battery; 
would exchange for transformer or 4-in. telescope. T. S R.. 
606 E. 3d St.. Brooklyn. N.Y. 

FOR SALE.—Enameled wire tuner. Double slide. Price, 
$2.50. L. E. VAIL, 2512 Sacramento St.. San Francisco. Cal. 

MY ENTIRE EXPERIMENTAL APPARATUS, consist-
ing of Fan, Batteries. Electric-Light Plant. Pocket Lamps. 
Telephones, Wire Switches, Books. Write your wants. 
HAROLD DAVIS, North Haven, Conn. 

TWO SECOND-HAND 28 x 3 clincher auto tires, to trade 
for magnets and double coil, or $15 cash. Write, JOHN W. 
STROVERS, Kellogg, Ia. 

MISCELLANEOUS 

PERFECTION POCKET ADDING MACHINE—Light-
ning seller. Agents wanted. CINCINNATI SPECIALTY 
MFG. CO., Dept. O. Cincinnati, Ohio. (12) 

FREE TUITION BY MAIL—Civil service, mechanical 
drawing, stationary engineering, electric wiring, agriculture, 
poultry, normal, bookkeeping, shorthand and typewriting 
courses. For free tuition, apply CARNEGIE COLLEGE, 
Rogers. Ohio. (tf) 

FREE—"Investing for Profit" magazine. Send me your 
name, and I will mail you this magazine absolutely free. Before 
you invest a dollar anywhere. get this magazine. It is worth 
$10.00 a copy to any man who intends to invest 85.00 or more 
per month. Tells you how $1,000 can grow to $22.000. How 
to judge different classes of investments, the real power of 
your money. This magazine six months free if you write 
today. H. L. BARBER, Publisher, Room 446, 20 W. Jackson 
Boulevard, Chicago, Ill. (12) 

MISCELLANEOUS 

3 SHIRTS TO MEASURE, $5.00. Express prepaid. 
Better grades, $2.50 and $3.00 each. Superior quality. 
High grade Workmanship. Faultless laundry work and 
perfect fit assured. Send for samples with measuring in-
structions and booklet, "Shirt Tales." Money returned if 
not satisfied. FRANK W. HADLEY, Mfr., Dept. E., 
Norwalk, Conn. 

INVENTOR'S LABORATORIES—Photographs wanted. 
Professional looking: plenty of instruments. Electrical, 
chemical, mechanical. wireless. 82.00 each, if accepted. VAN 
HAGEN, 34 West 129th St., New York City, N.Y. 

FOR SALE or exchange. Omnigraph transmitter, nearly 
new, including one set of extra dials. Address, CLIFTON 
NICHOLS, R.F.D. 5, Santa Rosa, Cal. 

WANTED—To buy a 14 h.p. dynamo motor to run on direct 
110 volt current. What have you to offer? Address M. G. 
HENRY. Kindred. N. Dak. 

WANTED—A good second-hand small lathe, with treadle 
preferred. Address full particulars to ERIC MURRELL, 
R.uxton, Md. 

WANTED—To buy a hand-power metal planer; give de-
scription and price. J. JONES, 297 Walnut St., Blue Island, 

CLEVELAND SPECIALTY AND MANUFACTURING 
CO.. Cleveland. Ohio. Manufacturers of magnet winders, 
tapping machines, water motors and fans. Inventions de-
veloped. Special articles to order. 

NEW GIANT ELECTRIC LANTERN. Only one made 
that uses regular telephone batteries. Also flash lights and 
Battery Lamps. Get catalog. W. L. McMILLEN, Osborn, 
Kans. 

NOW IS THE TIME. You are interested in wire, as 
magnet wire. Norway iron wire and rods, sheet s for trans-
formers, platinum, aluminum and German silver wire. Ready 
wound coils. Fiber, hard rubber, raw materials and articles. 
such as every experimenter needs. Low prices. Send stamp 
for price list. No postais answered. THE EXPERI-
MENTERS' SUPPLY CO., 2205 Belmont Ave.. Chicago. Ill 

Ladies! Save Money and Keep in 
   Style by Reading McCall's 
Magazine and Using McCall Patterns 

McCall's Magazine will 
le•lp you dress styl-
ishly at a moderate 
expense by keeping 
you posted on the 
latest fashions in 
clothes and hats. 60 
New Fashion Designs 
hi each issue. Also 
valuable information 
on all home and per-
sonal matters. Only 
1,0e a year, including 
a freo pattern. Sub-
scribe today or send 
for free sample copy. 

McCall Patterns will enable you to make in your 
own home, with yourown hands, clothing for 
yourself and children which will be perfect 
in style and fil. Price—none higher than 15 
cents. Send for free l'attern Catalogue. 
We Will Give You Fine Presents for getting sub-
scriptions among your friends. Send for freo 
Premium Catalogue and Cash Prize Offer. 
THE McCALL COMPANY, 239 to 249 West 3791 St., NEW YORK 
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vulb 
OXALBITOL 
An Antiseptic Dressing 

that is better than any other preparation for 
healing cuts, ulcers or wounds of any sort. 

Get it from your druggist, or a bottle sent by Mail for r;•,5c. 

OXALB1TOL CO., Honesdale, Pa. 

Prof. A. E. Watson's new book on 
"Storage Batteries," $1.50 

SAMPSON PUBLISHING COMPANY 
121 Columbus Ave., - Boston, Mass. 

WIRELESS TELEGRAPHY 
Expert Instruction—Full Equipment—Low Fees. 

Meets U.S. Government requirements—Grants Certifi-
cate—Prepares for position with Postal, Western Union, 
United Wireless, Marconi Wireless, or U.S. Government. 

Booklet "L" FR EE to any address. 

East Side Y.M.C.A. TELEGRAPH SCHOOL 
153 E. 86th Street New York 

Wireless Apparatus of Quality 
Send two cent stamp for Catalogue 32. 

We carry the most complete line of high grade 
wireless supplies in New York City. 

O. T. LOUIS CO. 
Specialists in Scientific Equipment 

59 FIFTH AVENUE .• NEW YORK 

Back Numbers 
AMATEUR WORK 

AND 

ELECTRICIAN and MECHANIC 

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

AMATEUR WORK 

VOLUME CLOTH BOUND UNBOUND 

I Nov. '01 to Oct. '02 
2 Nov.'02 to Oct.'03 
3 Nov. '03 to Oct. '04 
4 Nov. '04 to Oct. '06 
6 Nov. '06 to Oct. '06 
6 Nov. '06 to A pr. '07, 6 mos. 

$5.00 
2.00 
2.00 
2.50 
2.00 
1.50 

(None) 
$1.50 
1.50 
2.00 
1.50 
1.00 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 

17 uly '06 to June '07 $10.00 (None) no single copies 
18 uly '07 to lune '08 100 $2.50 " " " 
19 uly '08 to June '09 2.00 1.60 
20 uly '09 to une '10 2.00 1.50 
21 uly '10 to Dec. 10 1.25 .50 (6 numbers) 
22 an. '11 to June '11 1.25 .50 

All single numbers previous to January, 1909, are out 
of print, but we can sell for a limited time a few copies 
at 2.5c per copy to meet the demand for early numbers. 

Sampson Publishing Co. 
221 Columbus Ave., Boston, Mass. 

Fth°: Young Draftsman 

ELEMENTARY PRINCIPLES 
OF INDUSTRIAL DRAWING 
Presenting the subject of Industrial Drawing in 
simple and concise form. Especially adapted to 
the use of the student who has not had time to take 
an extended course. - - Price, $1.00 

CAMS and the PRINCIPLES 
of their CONSTRUCTION 
A comprehensive treatise on the planning, design-
ing and drafting of this highly important adjunct 
to modern machinery. - - Price, $1.50 

These two contributions to the field of literature 
on drafting by George Jeson, Instructor in 
Mechanical Drawing in the Massachusetts Nor-
mal Art School, Master of Columbus Avenue 
. Evening Drawing School, Boston, and Medallist 
Science and Art Department (Great Britain) 
should prove a welcome addition to the student's 
library. 

Sampson Publishing Co. 
221 Columbus Avenue Boston, Mass. 

ARE YOU INTERESTED IN THE 

EDUCATIONAL PROBLEMS OF THE DAY 

Vocational Education 
CHARLES A. BENNETT, Editor 

WM. T. BAWDEN. Man. Editor AitTilro I). DEAN, Astor. Editor 

1,HANN M. LaAviT r, Assoc. Editor Wm. E. RonnaTs, Assoc. Editor 

Assisted by an Advisory Board of 
Thirty-three men of the highest standing including 
representatives of the manufacturing interests, organized 
labor, as well as all phases of industrial education and the 
progressive movement in general education. 

The first volume will contain articles on 
III Different types of vocational schools. 
C. Courses of instruction, content, organization 

and methods of teaching. 
61 Discussions of vocational education from many 

points of view. 
13, Editorials. 

News items and reviews. 

Published in the months of September, 
November, January, March mad May 

SUBSCRIBE NOW 
and receive the first number, $1.50 per year. 

Manual Training Magazine and Vocational 
Education to one address, $2.75 per year. 

THE MANUAL ARTS PRESS 
605 Y.M.C.A. Bldg., - PEORIA, ILLINOIS 



Send today for a catalog with prices. Select from 
this the model wanted, width of carriage, style of type. 
etc., and a typewriter, put up Just as you want it, will be 
sent you for trial. After trial if the typewriter is perfectly 
satisfactory you can pay us a little down and the balance 
monthly, or in all cash, as you prefer. Write today—use 
the coupon. 

Wireless Operators!! 

ELECTRICIAN AND MECHANIC XXV 

A WONDERFUL TYPEWRITER 
The Fox is Indeed "A Wonderlul Typewriter" because it will do 

all—and more—than any other typewriter, and do it easier and better. 
The Fox has a lighter touch and action than any other typewriter built and is 
full automatic. It is easy to make advertising claims of superiority, but we will 

prove our claims by sending to 
anyone, anywhere, one of our 
typewriters on ten days' free FOX COUPON 
trial—express prepaid— 
the typewriter to be returned D.te  
at our expense if it does not Fox Typewriter Co., 
prove satisfactory. 7012-7212 Front St., 

Grand Rapids, Mich. 

DEAR SIRS 
Bend catalog. and 

Name  

addreee  

Busineee-_ - 

Our new SPEED CODE CHART will teach 
you to Receive from the Fastest Operators. 

Keep it before you and you will lose no signals. 
Full directions accompany each chart. 

Sent postpaid for 25 cents, or given FREE with 
one new subscription to ELECTRICIAN AND 
MECHANIC, if requested when subscribing. 

SAMPSON PUBLISHING COMPANY 
221 COLUMBUS AVENUE :: :: BOSTON, MASS. 
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'14.eurp T. Wier 
PLAYER- PIANO 

is a complete piano. It appeals to the educated 
musician by its beauty of tone and responsiveness to 
the touch upon the keys. Our player-action now 
places these qualities within your reach, and its 
musical possibilities are only limited by your own 
demand upon it. It does not merely play itself; 
it requires intelligent co-operation on the part of 
the user, who puts into the music the expression 
he desires, and thus derives the keenest personal 
satisfaction from the results which he himself 
obtains. We invite your careful inspection at our 

xvarerooms, or special literature will 
be sent upon request 

HENRY F. MILLER & SONS PIANO CO. 
385 Boylston Street, Boston 

di o 1S.te Lc31 ii 
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Get One of These Wonderful Books 

turnoff. 
Thmso 
VW! 

The seven books listed below are the most popular we 
have ever sold. We are selling them by the hundred 
at $1.00 each. For a limited time we will give any 
one of these books free with a year's subscription to 
ELECTRICIAN & MECHANIC at $1.50 and 25 cents 
extra for postage. Use the coupon below and order 

the book you want by number 

1 MOTOR BOATS: Construction and Operation 
By Thomas H. Russell, M.E.,LI..B. 

Pocket size, 292 pages, fully illustrated, round corners, red 
edges. A manual for motor boat and yacht owners and all users 
of marine gasoline engines. 

A B C OF THE MOTOR CYCLE 
By W. J. Jackman, M.E. 

Pocket size, 250 pages, fully illustrated, round cornets, red 
edges. A -Show How" book for (milers and operators of 
Motorcycles. 

3 IGNITION, TIMING AND VALVE SETTING 
By Thomas H. Russell, M.E., LL.B. 

Pocket size, 225 pages, fully illustrated, round corners, red 
edges. A comprehensive illustrated manual of self-instruction 
for automobile owners, operators and repair men. 

AUTOMOBILE DRIVING SELF-TAUGHT 
By Thomas H. Russell, M.E., LL.B. 

An exhaustive treatise on the management, care and 
operation of motor cars. Pocket size, 230 pages, liberally illus-
trated, round corners, red edges. 

5 AUTOMOBILE TROUBLES and How to Remedy Them 
By Charles P. Root. 

Pocket size, 225 pages, illustrated, round corners, red edges. 
The only book of its kind published. ft not only tells you how to 
locate troubles and make repairs, but shows you. 

AUTOMOBILE MOTORS AND M ECHANISM 
By Thomas H. Russell, ME., LL.B. 

Pocket size, 265 pages, fully illustrated, round corners, red 
edges. 

7 FLYING M ACHINES: Construction and Operation 
By W. J. Jackman, M.E. Thomas H. Russell, A.M., M.E. 

and Octave Chanute, C.E. 
Pocket size, 250 pages, fully illustrated, round corners, red 

edges. A "Show How" book for those who wish to build and 
operate flying machines. 

Sampson Publishing Co., 
221 Columbus .Ave., 'Boston, Mass. 

I enclose $1.75. Please send me Electrician and 

year, beginning 

and your dollar book C(o. 

U\rame 
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Electricians' Pocket Screw-Driver 
FOUR BLADES IN MAGAZINE HANDLE 

INSULATED HANDLE 

Acne Size 

« Removable blades' held in magazine handle by spring — prevents rattling. 
Blades quickly inserted and taken out—automatically lock. lIard rubber ii(sulated 
handle is ribbed to give firm grip. « Width of blades 1)/32 in. to in 

Price Complete, $1.50 Extra Blades, each 10 cents 
ASK FOR FREE CATALOG 19W OF STARRETT FINE .111-.01ANICAL TOOLS 

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

 _ 

A New Battery Motor Reversible 
LIGHT-WEIGHT HIGH-GRADE POWERFUL 

07 REVERSING LEVER NO. 35 K. & D. MOTOR, with starting, stop-
ping and reversing switch contained within 

the motor casing. 

This motor is one of a new line just brought out 
by KENDRICK & DAV I S —a guarantee of qual-
ity. The field pieces are of wrought metal; arma-
ture of best charcoal iron, laminated, slot wound 
and perfectly balanced. Standard K. & D. mica-
insulated commutator, and dependable sell-adjust-
ing brushes. The pulley is h inch in diameter and 
fastened to the steel shaft by a screw. 

It runs to full efficiency on two or three dry, or 
other cells of similar capacity. Height 33,( inches; 
weight 15 ounces. Finished in black enamel and 
nickeled trimmings Price $3.00 

No. 35A K. & D. MOTOR. A plain motor with-
out switch; otherwise like No. 35. Price $2.25 

N.B.—These motors will not be wound for lighting 
circuits. For the other motors of this line, and 

other up-to-date types, see the Kendrick & Davis Book of Electrical Goods, No. 9. 

MANUFACTURED BY 

Kendrick & Davis, Lebanon, New Hampshire 

A 


