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To Keep Your Floors Beautiful 
EVERY woman knows how annoying it is to have unsightly spots, 

water stains, dirt stains and foot tracks spoil the beauty of her 
floors, stairs and woodwork. They ruin the beauty of her entire home. 

Will you test, at our expense, 

JOHNSON’S KLEEN FLOOR 
the only preparation for immediately removing all these discolorations ? With Johnson’s Kleen Floor any woman can 
keep her doors bright and clean—like new. 

Simply dampen a cloth with Kleen Floor and rub it over the floor. Instantly, all spots, stains and discolorations 
disappear—without the slightest injury to the finish. 

Johnson’s Kleen Floor rejuvenates the finish—brings back its original beauty—greatly im¬ 
proves the appearance of all floors, whether finished with Shellac, Varnish or other preparations. 

4 Johnson’s Kleen Floor is quickly applied—two hours is ample time in which to thoroughly 
clean the floor, wax it and replace the rugs. 

We want to send you, free, sample bottle of Johnson’s 
. Kleen Floor and a package of Johnson’s Wax to 
\ be used after Kleen Floor is applied. 
\ Johnson’s Prepared Wax gives the floors that soft, lustrous, artistic polish 

* which does not show heel-marks or scratches and to which dust and dirt do 
op \ æ not adhere. 

T It is ideal for polishing woodwork, furniture, pianos, etc. All that is 
Johnson '3 necessary is to occasionally apply it with a cloth, and then bring to a 
& Son polish with a dry cloth. 
Racine Wis Your floors receive harder wear than any other 

’ woodwork, hence require special treatment. 
oU"'?am™konuL'AK^ always in perfect 
son s Kleen Floor and Pre 'S- condition. 
pared Wax. also Booklet. xo ... We want to send you, free, prepaid, samples of our 
Edition EM 7 on Home ' A Kleen Moor and Prepared Wax, together ««th the 
Beautifying I agree to test the 'Jk 1**'sl edition of our handsomely, illustrated book 
samples, if Ihndthem satisfactory »“ Proper Treatment of floors. Woodwork 
«ill ask my dealer to supply me. ' <, and Furniture. « e attach a coupon tor your 

convenience. 

N.m, \ 5. C. Johnson & Son 
Racine, Wis. 

“ Fhe Wood Fin ish i ng 
Authorities11

part of your 

Address 

nsoN’5
:nFl00H 
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Principle---Not “Policy” 
We never make a change in methods, processes, or treatments to save 

money—unless the change improves our product. 
If a change will improve our product, we never hesitate an instant 

because the new way costs money. 
We have invented or developed nearly all important processes of modern 

saw-making—we are and for seventy years have been first to adopt and utilize 
every improvement brought forth by science, human ingenuity or the progress 
of events. 

We have always found that although improved methods may seem slow 
or difficult or expensive at first, they invariably work out faster, easier and 
more economical. 
• j y°ui; advantage to associate yourself in a business way with an 
industrial organization which is guided in all things, great and small, by the 
highest purposes, motives and ideals. 

Every Disston Saw, File and Tool has back of it the absolute guarantee 
of one of the greatest business institutions in America. 

HENRY DISSTON & SONS, 
Incorporated 

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

New Wells Manual Training Lathes 
WITH I INDFPrtRIVF-

Have Silent Fnction Clutch to start and stop each lathe separately. The lever for operat¬ 
ing clutch automatically applies a brake to stop spindle. This NEW LATHE is made with 
6 different methods of drive countershaft, underdrive, overhead friction drive, two styles of 
motor drive. Made with bronze boxes, ring oilers, 12 in. swing, and a variety of different 
equipments. Send for NEW MANUAL TRAINING CATALOG showing these and other 
machines for manual training work — °_ _ 

F. E. WELLS & SON CO. « = Greenfield. Mass. 
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The NEW 1910 MODEL 

YANKEE 
BREAST DRILL 
With Automatic 

Double Ratchet. 

Absolutely 
Unique 

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

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

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

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

NORTH BROS 
MEG. CO. 

Dept. E 
Phil«., Pa. 

The Latest and 
Greatest. 

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

-ASK YOUR 
¿DEALER 

TO 
'SHOW IT 

TO 
YOU! 

Send for 

“YANKEE” 
TOOL BOOK 

Full of 

LABOR SAVERS 

It’s Free! 

Grinds the reel knife to fit either a crooked or straight 
lower blade—something never done before. Nothing 
like it on the market. Sharpens a mower perfectly in 
15 minutes. The biggest money-maker you can have 
in your shop. Over 4,000 in use. Write for circular 
ana price TODAY. 
The HEATH FOUNDRY & MFC. CO. 

PLYMOUTH, OHIO_ 

YOUNG MAN! 
No matter what your present business is. 

Are you AMBITIOUS to fill a BETTER POSITION and get a BETTER SALARY? 
Read the following list, check the position you want to qualify for, mail it to us 

TO-DAY and receive by return mail FREE information What to do to GET THERE. 
Cost Accountant 
Cost Clerk 
Office Manager 
Factory Manager 
Foundry Manager 
Expert Foundry Clerk 

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

Supt. of Manufacturing 
Foreman of Manufacturing 
Production Engineer 
Plant Construction E ngineer 
Mechanical Engineer 

MODERN SYSTEMS CORRESPONDENCE SCHOOL 
« BEACON STREET, BOSTON, MASS 

OSCAR E. PKRRIGO, M.E., Director. 

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

Lamp Socket and are great 
time and labor saving tools. 

SENT ON TRIAL. 

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

The U.S. Electrical Tool Co. 
CINCINNATI, OHIO 
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YOUNG MAN 
- LEARN THE -

AUTOMOBILE 
BUSINESS 

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

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

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

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

Our 1909-1910 Prospectus Sent ón Request 

New York School of Automobile 
Engineers 

142 West 56th Street NEW YORK 

WIRELESS TRANSFORMERS! 

K. S. KITCHIK & SONS 
114 Cypresa Street, - Brookline, Mans. 

The RAPNPÇ VARIABLE SPEED ALTERNATING 1UV and DIRECT CURRENT MOTOR 

1-12 and 1-8 
II. 1*. The only 
high speed, single 
phase, alternating 
motor that abso¬ 
lutely will not heat. 
Armature and field 
pieces are lamina¬ 
ted. Brushes are 
self-adjusting. 
The I 12 H.P. size 

for all family wash¬ 
ing machines. The 
1-8 H. P. size for 
coffee mills, print¬ 
ing presses.etc. We 
also manufacture a 

All motors guaranteed. Responsible agents 
PARNFS MfNP’G. CO 

D.C. Dental motor 
with chucks for 
emery wheels and 
buffing purposes, 

wanted. 
25 Pelmont Street, Susquehanna, Pi. 

PRACTICALLY (

INDIVIDUALLY ■ 3 U Q 0 t 

the Medium of Tools and Machinery 

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

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

to occupy a responsible position in the electrical field 
or to enter into an electrical contracting busi¬ 
ness of your own 

School open all the year. You can enroll 
at any time. Day and night sessions. Write or 
call for prospectus 

New York Electrical School 
39 1-2 West 17th St., NEW YORK 
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Industrial School 
Benches, Lathes, Vises 
Drawing and Domestic 
Science Tables Approval 
We give you an opportunity 
to see how they look and 
work under your conditions. 
Our business had its ori¬ 

gin in the attempt to supply 
an efficient and indestructi¬ 
ble iron vise fora prominent 
social settlement in Chicago 

at a coat within its 
means. Over 30,000 of 

these vises are now in use 
in industrial schools. 
The following are among 

the cities which, for five 
years, have found our bench¬ 
es and vises entirely satis¬ 
factory to the exclusion of 
all others : Seattle, Denver, 
Kansas City, St. Paul, Min¬ 
neapolis,Omaha, Louisville, 
and Nashville. Write for 
illustrated catalogue. 

E.H.Sheldon&Company 
316 N. MAY STREET 
CHICAGO, ILLINOIS 

THIS STYLE OF 

GEARED TAPPING ATTACHMENT 
CAN BE APPLIED TO 

ALL SIZES OF OUR 

SINGLE SPINDLE 

DRILLS AND GANG 

DRILLS. FOR ANY 

KIND OF WORK-

LARGE OR SMALL— 

ONE OF THESE 

ATTACHMENTS 

WILL BE FOUND A 

VALUABLE AID TO 

TURNING OUT 

ACCURATE WORK 

IN LIMITED TIME 

We also manufacture 
two sizes of 

Screw Cutting Lathes 

ASK FOR CATALOG 

the ROCKFORD 
DRILLING MACHINE CO. 
ROCKFORD, ILLINOIS 
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“Here’s the Job— . 
Now produce : 

The last man at this job was a fine chap, but he couldn't ‘make good,’ so we had to let him 
go. As I said before, the position calls for a TRAINED man. Now it's ‘UP TO YOU.”' 

Suppose it were up to you could you “make good?” Don’t you know perfectly well 
that yohr failure to get ahead is owing not to lack of brains—but to lack of training? 
What is the great difference between you and the fellow able to “produce” as a foreman 
or superintendent or manager? Training-that’s all. A thousand jobs await the man 
able to “produce.” Employers want him—are always eager to secure his services. The 
world has no patience with drones-no pity for failures; it says to every man, “get ready 
to ‘produce.’ ” 

Every month there are received at the I. C. S. upwards of 300 voluntary letters from 
men that spare time study has 
qualified to “produce.” Those 
letters prove conclusively that 
there is a way for every man— 
for you—to get ready to “pro¬ 
duce.” The I. C. S. will give to 
you the same training that has 
qualified tens of thousands to rise 
to higher and better paid posi¬ 
tions. The I. C. S. can help you. 
Are you willing to help yourself? 

To find out all about how you 
can learn to “produce,” mark and 
mail the coupon. Doing so will 
cost you only postage and will 
place you under absolutely no 
obligation. 
Send the Coupon NOW! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 930, SCRANTON, PA. 

Please explain, without further obligation on my part, how I can 
qualify for a higher salary and advancement to the 

_ position before which I have marked X. 
Electrical Engineer 
Elec.-Lighting Supt. 
Elec.-Railway Supt. 
Electrician 
Telephone Engineer 
Civil Engineer 
Bridge Engineer 
Mechanical Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Sanitary Engineer 

Machine Designer 
Mechanical Drafts. 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Sheet-Metal Draft. 
Municipal Engineer 
R. R. Construe. Eng. 
Surveyor 
Mining Engineer 

Concrete Engineer 
Architect 
Architectural Draft. 
Advertising Man 
Window Dresser 
Chemist 
Ornamental Design. 
Textile Designer 
Bookkeeper 
Stenographer 
Civil Service Exams. 
Automobile Operator 

Name. 

St. and No._ 

City_ .State. 
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MURDOCK 

Wireless Apparatus 
RECEIVING TRANSFORMER 

1 Kilowatt Antenna Switch 

Loone Coupler, No. 341 

YOUR best interests are protected in disregarding 
Price and seeking quality. Our Loose Coupler, 

No. 341, possesses every quality which makes for 
efficiency. The materials are the best. The design 
is perfect. Satisfaction is inevitable. 
We want you to ask us about our apparatus. We 

know that we can convince you of its superiority. A 
note to us will bring you prompt information. 

EVERYTHING FOR WIRELESS 

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

ib2 Minna St. 221 So. Clinton St. 
San Francisco Chicago 

^'HE Antenna Switch shown herewith is the latest 
OL addition to our exclusive line of apparatus. The 

marble base and hard rubber post not only in¬ 
sure the best insulation, but give great stability and 
beauty to’.the instrument. 

All connections, both sending and receiving, are 
changed with one motion. Catalogue G is entirely 
devoted to wireless apparatus of absolute reliability, 
in complete sets and separate instruments. 
Our product is in use by the United States Gov¬ 

ernment. It will please you. 

CLAPP-EASTHAM COMPANY 
729 Boylston Street, : : Boston 

Wireless CCI 1411ices 
1-2 
1-4 
1 
1 
1 

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

600 Watt Induction Coil, mahogany cabinet, no vibr. . 
18 in. Spark Coil, hard rubber case 
Pair 2,000 Ohm Phones ..... 
Pair 3,000 Ohm Phones ..... 

Condition 
good 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 

Price 
$40.00 
30.00 
60.00 
35.00 
28.00 
60.00 

175.00 
7.50 
8.50 

Sale Price 
.$20.00 

Only these articles listed will be sold at this price, as these are goods which 1 
used in our laboratories for experimental purposes. Speak quick, no more when 
gone. Send for catalogue. 

47.50 
25.00 
20.50 
28.00 
100.00 
0.00 
6.75 

have been 
1 these are 

LONG DISTANCE WIRELESS INSTRUMENT CO., boston^ass. 

“WIRELESS” 
1000 MILES ONE THOUSAND MILES GUARANTEED 

By following our Complete Instructions and Blue Prints:—“How to construct a 
1000 mile Wireless Telegraph Station with Home-made Instruments. Price, $1.00. 

These instructions and drawings are designed from an amateur station in Washington, D.C., receiving 
wireless messages as far south as Key West, Fla., a distance of 1000 miles. On several occasions 
messages have been received from the Isthmus of Panama, a distance of 2100 miles, this, of course de¬ 
pending on the condition of the atmosphere. The instruments are all Home-Made, being made and 
operated by a school boy 17 years of age. 

Remit by P. O. Money Order or Cash to 

THE WIRELESS PUBLISHING CO., ^Washington’, dec: 
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STANLEY TOOLS 

Stanley Concealed 
Ratchet Bit Braces 
In this form of ratchet there 

are no projections to hurt the 
hand, and the working mechan¬ 
ism being encased, it is always 
free from dirt, grit and moisture, 
and retains oil for a long time. 

Made in the smaller sizes of 
Sweeps for Electricians’ use. 

SEND FOR CATALOGUE 

STANLEY, 
RULE & LEVEL CO. 
NEW BRITAIN. CONN. USA. 
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CONSTRUCTION OF A WATER MOTOR 
STANLEY CURTIS 

Probably one of the greatest problems 
of the amateur is to secure a light 
motive power to run small dynamos, 
static machines, etc. The electric motor 
of course stands at the top of the list 
for cleanliness, economy, and general 
convenience ; but as this source of power 
frequently is not available, the experi¬ 
menter must have recourse to the next 
best, which seems to be the water motor. 

Most water motors now on the market 
will yield excellent results when operated 
by a high pressure of water, but are 
absolutely useless where the pressure 
falls below 50 or 60 lbs. . 
The little machine described in the 

following paragraphs was successfully 
used to drive a 75-watt dynamo on 
35 lbs. water pressure. 
The patterns for the castings used 

are of a form easily constructed by the 
amateur and very little machine work 
is required to properly finish the rough 
castings. 

Reference to Figs. 1 and 2 will show 
the general form of the wheel casing. 
This is a light iron casting. It will not 
be necessary to plane the edges of the 
main casting (Fig. 1), as these may be 
smoothed up with a good flat file. The 
opening A should be threaded for a 
2 in. exhaust pipe. Holes B should 
be drilled and tapped for the %-20 
machine screws which hold sides, Fig. 2, 
in position. Holes D, Fig. 1, should 
next be drilled in the feet for bolting 
motor down to a suitable base. The 
inside surface of casting C should be 
carefully cleared out with the grinder 
or a half-round file and all lumps or 
projections removed, as there is a clear¬ 
ance of but % in. between water wheel 
and casing. 
The sides of casing, Fig. 2, may be 

held in the lathe chuck and a light cut 
taken off at A. The holes B and C are 
next drilled. The two castings for the 
sides may be cast from the same pat-
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tern, as they are alike in every par¬ 
ticular. 
The water wheel consists of two brass 

castings of the dimensions shown in 
Fig. 3, the hub C, the rim of X in. 
sheet brass F and the buckets D. 
The castings G are held in the chuck 

at shoulder A, centered, drilled and 
reamed for the X in. steel shaft B. 
They are then mounted on a X in. 
arbor and a light cut taken off the 
edges I. The surface H is next faced 
off and great care must be used in this 
operation, else the casting will be sprung. 
The buckets D, 19 in number, are 

made as follows: 

A piece of X in. brass tubing, lOün. 
long, is cut off in ten sections, by means 
of a- hack saw. These pieces are then 
cut in two lengthwise, thus forming 
the curved pieces shown at D, Fig. 3 A. 
The rim F, Fig. 3, is a strip of X in. 

sheet brass, 1 in. wide, and long enough 
to reach entirely around the castings 
G when they are placed in position on 
the shaft. Hub C is turned up from a 
piece of 1 in. round brass rod. 

Place castings on the shaft with hub 
between them, and secure by means of 
set screws J. Put rim in position be¬ 
tween castings, with ends abutting and 
solder. The buckets are soldered in 
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in the neck B. Melted lead is then 
poured in from the inside. The plug 
is removed when lead cools, and a very 
satisfactory tapering nozzle is the re¬ 
sult. A coupling is hardly necessary 
as the pressure hose may be slipped 
over the neck B and clamped there. 
The bearings of a machine are, as a 

rule, quite troublesome to construct; 
but by making them after the style 
shown in Figs. 5 and 6, practically all 
machine work is eliminated. Two pieces 
of brass tubing, 2% in. long, slightly 
under % in. inside diameter and having 
at least % in. wall, are reamed out 
until they are a good running fit over 
the % in. steel shaft C, Fig. 6. The 
ends of the tubing are slightly counter¬ 
bored to prevent oil running out along 
the shaft. 

Place casing D, Fig. 6, in an upright 

position at equal distances around the 
circumference of the wheel. As the 
diameter of the wheel is 12 in., the cir¬ 
cumference is 37.7 in., therefore the 
buckets will be spaced approximately 
2 in. apart. 

After wheel is completed it must be 
balanced, otherwise the motor will 
vibrate violently when running at high 
speed. A drop of solder on the rim 
at the light places will be the most con¬ 
venient method of securing perfect 
balance. 
|3-The method of making the nozzle is 
clearly shown in Fig. 4. The wheel 
casing is inverted and a wooden plug 
turned to a taper, as shown, is inserted 

RRRRINR 

Fie. F 
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position. Wrap heavy paper around 
edge of water wheel until it will fit 
tightly inside casing. Fasten side plates 
on casing and slip the brass sleeves on 
to shaft in position shown at E, Fig. 6. 
Stop up ends of the open space with 
putty and pour melted lead in the hole 
F. When this has cooled remove side 
plates, and take paper packing from 
around wheel. Oil holes are drilled 
down through the lead and brass, Fig. 5. 
The wheel and side plates may now 

be replaced, and if the work has been 
properly done the shaft may be easily 
turned by hand without binding at any 
point. 

Fig. 6 shows the appearance of the 
finished machine. A portion of the 
casing is removed in order to show 
relative positions of nozzle, buckets, etc. 
White lead should be liberally smeared 

over the edges of the casing before the 
side plates are permanently fastened 
on, so that the joint will be water tight. 

This motor was set up in the basement 
of the writer’s home and connected by 
ordinary garden hose to a X in. supply 
pipe. A small shunt dynamo, wound 
for 110 volts at 1,800 revolutions per 
minute, was directly connected to the 
water motor. The speed indicator 
showed slightly above 2,000 revolutions 
per minute when no load was on the 
dynamo. When three 25-watt 110-volt 
Tungsten lamps were connected to the 
terminals, the speed was lowered to a 
trifle over 1,800 revolutions per minute. 
The voltmeter showed 116 volts and 
the three lamps were brilliantly lighted. 
Of course when any faucet in the 

house was turned on, the speed was 
greatly reduced, and the lights would 
grow dim. However, this drawback 
is of small consequence and the general 
usefulness of the machine will well repay 
the builder the trouble and expense 
of constructing it. On high pressure 
the power developed would be far 
greater. 
Where the speed and other conditions 

will permit, it is always preferable to 
connect the shaft of the water motor 
direct to the shaft of the machine to be 
driven, as the loss by friction and slip¬ 
ping of a belt is entirely eliminated by 
this method. An emery or buffing 
wheel mounted on the shaft will give 
very good service. However, if it is 
necessary to use a belt, a flat one made 
of thin, pliable leather will prove more 
satisfactory than a round one. 

Remedy for “ Balky ” Clocks 
H. M. NICHOLS 

A clock that has become so gummed 
up and dirty that it will not run prop¬ 
erly can often be made to work all right 
by keeping a little can of kerosene in 
the base. The vapor rising from the 
kerosene will cut the gum and lubricate 
the works. I have known of a large 
clock to “balk up” and then run over 
two years without any attention except 
winding and the occasional filling of the 
small kerosene can in the base. This 
kerosene cure works well on clocks that 
lose time, as it is often due to an accu¬ 
mulation of gummed oil that is easily 
removed by the kerosene vapor. 
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A CHEAP NINE-INCH REFLECTOR.—HI. 
Construction of the Polisher 

M. A. AINSLEY 

We have now arrived at the point 
where the worker will begin to appreci¬ 
ate the real difficulties of the work. 
Up to this point all has been fairly 
easy; but the beginner must not be 
discouraged if his early attempts at 
the construction of polishers are failures, 
and he must be prepared to exercise 
unlimited patience. The pleasure of 
seeing the wonders of the heavens 
through a telescope of his own construc¬ 
tion will amply repay him for his time 
and trouble. 

pitch,—it will certainly stick to you,” 
and “if it is a good friend, it does some¬ 
times stick closer than a brother.” But 
I am glad to say that there is one thing 
that pitch does not show any brotherly 
affection for, and that is wet blotting-
paper. Provide, therefore, an ample 
supply of blotting-paper in sheets not 
less than 10 in. square, if possible. A 
large sheet of plate-glass or marble 14 in. 
square should be provided, and we shall 
require a stamper to form the square, 
and a frame of wood to retain the pitch 

The pitch used, as before recom¬ 
mended, should be Swedish pitch, in 
2 lb. boxes,—about 2 lbs. will be re¬ 
quired. Also we must obtain some 
rouge. I got mine in % lb. packets 
through a jeweller, who specially ordered 
it for me, and it is important to get 
the very best that can be got. If there 
is any difficulty about it, an optician 
would probably be able to supply it. 
It is somewhat expensive,—$2.50 the 
lb. or so, —but X lb. will be ample. An 
iron ladle to melt the pitch and an iron 
spoon to stir it are, of course, necessary, 
and an ample supply of turpentine. 

There are two distinct methods that 
I have tried of making the polisher: 
One is to pour the pitch directly on the 
tool and stamp grooves in it to form the 
necessary facets. The other is to make 
the squares of pitch separately and 
mount them independently on the tool. 
I prefer the latter method, if only be¬ 
cause a slight flaw in the polisher does 
not necessitate the renewal of the whole 
thing,—local repairs being quite easy. 
Now pitch is, as I have said, a good 

friend but a bad enemy. As I was told 
by an expert correspondent: “Stick to 

till cool. The frameTshould be, for a 
6 in. mirror, 10 in. square inside and 
12 in. outside, the sides being therefore 
1 in. broad, and it should be in. deep. 
For a larger mirror it should, of course, 
be larger, the inside measurement being 
about 1 in. larger than the diameter of 
the mirror. This is to allow for a few 
extra squares in case any get broken. 
The stamper is made by screwing two 
flat pieces of wood, 12 in. x 1% x X in¬ 
to the sides of a rod 1 in. square and 
about 18 in. long. The ends of the 
rod may be rounded off to form handles, 
and the flat side pieces should project 
about % in. and have V-shaped edges. 
The hardness of the pitch is a matter 

of some importance, and authorities 
differ to a large extent. I found in 
my own case, that if a quarter, standing 
on its edge, left five complete impres¬ 
sions of the “mill” in one minute, it 
was about right ; the temperature makes 
a difference, the pitch being harder 
when cold, so that the test should be 
carried out at the same temperature 
as that of the room in which it is pro¬ 
posed to work. I do not recommend 
the beginner to have his pitch any 
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softer than I have indicated; it may be 
even a little harder. 

The pitch having been melted as 
before directed (in my second chapter), 
its hardness should be tested by pouring 
a little on a piece of glass; and turpen¬ 
tine should be added slowly till it is 
about right, the pitch being thoroughly 
and constantly stirred while the tur¬ 
pentine is added. If too soft it should 
be kept at the melting point and allowed 
to evaporate, when it will harden. But 
I did not find this necessary, as the pitch 
is now poured out steadily on to the 
slab till it has a depth rather less than 
that of the frame, say in. Any im¬ 
purities must be kept back with the 
iron spoon. 

After it has cooled down a bit, but 
before it hardens,—and this may be 
tested by touching it with a blunt 
wooden point covered with wet blot¬ 
ting-paper,—the frame maybe removed. 
This is quite easy if the blotting-paper 
is used, but not so easy if it is omitted,— 
and a cake of pitch 10 in. square by 
is left. 

W e now bring the stamper into action. 
A series of grooves are stamped out 
parallel with one side of the pitch cake. 
Each groove is stamped twice, the 
following edge of the stamper being 
placed in the groove just vacated by 
the leading edge. In this way the 
squares are all kept of the same size. 
A similar set of grooves at right angles 
to the first are stamped and the pitch 
cake is then divided in 1 in. squares 
separated by % in. grooves. It is pro¬ 
tected from dust without, of course, 
being touched, and left to get thoroughly 
cold. When cold it is slid to the edge 
of the glass slab and broken into squares 
very much as if it were toffee or choco¬ 
late. After a little practice this can 
be done without splintering the squares 
if care is taken; but as there are plenty 
of squares made, the loss of a few does 
not matter. The hands and pitch 
must be kept wet, to avoid the latter 
sticking to the fingers; and the pitch 
squares, when broken off, should be 
placed in a basin of cold water till re¬ 
quired. 

We have now to mount these squares 
of pitch on to the glass roof to make 
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the polisher, and I may say at once 
that the position of the central square 
with regard to the centre of the tool is 
a matter of the greatest importance. 
It might seem at first sight as though 
the most obvious way of securing uni-
formity of curve in the mirror would 
be to let the centre of the tool coincide 
either with the centre of a square or 
with the intersection of two grooves. 
This is not so. A glance at Fig. 1 will 
show that under these conditions a 
circle struck from the centre of the tool 
would either fall almost entirely on 
the squares or between them. 'This 
would result in rings of unequal polish, 
and therefore of unequal figure, being 
produced in the mirror, and such rings 
aie very hard to get rid of if once pro¬ 
duced. They can be completely ob¬ 
viated, however, if care is taken to 
place the centre of the tool in such a 
position with regard to the pitch that 
any circle struck from this centre falls 
about equally on the squares and be¬ 
tween them. For this purpose the 
centre square of pitch is placed so that 
the centre of the tool falls just within 
one corner of the square, as in Fig. 2. 
The first thing, therefore, is to mark 

the centre of the tool accurately. Lines 
may then be drawn in two series at 
right angles to guide in placing the 
pitch squares. This is not absolutely 
necessary, as they can be placed with 
sufficient accuracy by eye after a little 
practice. 
The central squares may now be 

placed in position as above, and I found 
that the easiest method was to smear 
the tool with a little turpentine and 
hold each square just above the chimney 
of an ordinary paraffin lamp until the 
under surface was melted, when it was 
rapidly placed in the proper position 
on the tool, and pressed down for a few 
seconds. The squares should be dried 
on blotting-paper as they are taken 
from the water, and it is very necessary 
that no water should be allowed to be 
set between the squares and the tool. 
The back of the tool should be examined 
from time to time to insure that each 
square has made good contact, as if any 
of the squares are not thoroughly stuck 
to the glass they are sure to come loose 
in the polishing. The squares may be 
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placed about % or in. apart. This 
is to allow for a good deal of subsequent 
trimming. When the polisher is ready 
for work the intervals between the 
squares should be upwards of % in. 
A slight difficulty arises with regard 

to the facets at the edge of the tool. I 
found it best to stick the squares on 
without attempting to break them to 
shape, and cut them off afterwards. 
When the tool is completely covered 
with squares, the mirror should be 
covered with wet blotting-paper and 
placed on the polisher, the edges of 
the mirror and polisher coinciding 
accurately. A chisel, held vertically 
and lightly struck with a small mallet, 
is then used to cut off the portions 
projecting beyond the edge, and great 
care must be taken that the squares 
at the edge of the tool are properly 
stuck on. 
The polisher should now be warmed, 

either by holding it in front of a fire 
or by means of hot water, to soften the 
pitch. The mirror, still covered with 
wet blotting-paper, may be allowed to 
rest on it for a few seconds to mould 
the surface of the pitch to the curve 
of the glass, and the squares should be 
neatly and accurately trimmed off by 
means of a sharp knife or a chisel held 
vertically. If both chisel and pitch 
are kept thoroughly wet all the time 
(indeed, it is a good plan to do the trim¬ 
ming of the squares under water) there 
is little danger of splintering the pitch. 
The polisher is alternately pressed 

and trimmed until all the squares have 
made good contact, and until they are 

• all exactly the same size and have neat, 
sharp edges. Too much care and pa¬ 
tience cannot be brought to bear on 
this, as a neatly and accurately made 
polisher is half the battle; any want of 
accuracy in the size of the squares is 
sure to cause trouble. 
When the polisher is satisfactory, we 

may begin to think about the rouge. 
The rouge as sold is liable to contain a 
few coarse particles, and I found it 
essential to mix it with plenty of water 
and allow it to stand for a few moments 
to let these coarse particles settle. The 
rouge and water are then poured into 
another vessel and allowed to stand 
for several hours, the water being 
poured away. A mud or paste of rouge 

is left which is free from grit and which 
will not cause scratches. 
The polisher may now be warmed 

up for the last time; and the mirror, 
painted evenly and densely with rouge 
and a flat camel’s-hair brush, is placed 
on it, the blotting-paper being omitted. 
It is moved slowly to and fro, without 
pressure, and in a few minutes the 
pitch will have assumed the exact curve 
of the mirror, and be fit for use. If any 
square does not make good contact, 
the warming and pressing should be 
continued for a bit longer; but this 
should not be necessary. It is a good 
plan to scratch each square diagonally, 
as shown in the figure, after the polisher 
is moulded to the curve. This lessens 
the friction, and makes it easier to 
control the stroke in polishing. 

In my practice I invariably apply 
the rouge to the speculum, and not to 
the polisher; it is easier to get it even, 
and renders the motion much easier 
and more regular. The speculum is 
held in a triangle of hard wood, with 
pieces screwed on at the corners to 
grip the glass. A cotton-reel screwed 
to the centre of the triangle forms a 
convenient handle, and the glass should 
be held just tight, and not subjected 
to any pressure, which might distort 
the figure. It need hardly be said that 
every trace of emery must be thor¬ 
oughly and completely got rid of; it 
is very easy to scratch the surface of 
the glass, and impossible to get the 
scratches out once they are there. 

In the actual polishing I hold the 
handle at the back of the triangle in 
one hand and give a stroke of about 
half the diameter of the mirror. The 
mirror is allowed to rotate quite freely, 
the motion being always right-handed; 
the stroke given is elliptical, the ellipse 
having a breadth of about 2 in.; also 
the centre of the ellipse is kept moving 
from side to side to the extent of an 
inch or two. This prevents rings ap¬ 
pearing on the surface and tends to 
uniformity of curve. At first the fric¬ 
tion of polishing will be considerable, 
but it lessens as the polish on the glass¬ 
improves, and if the polisher is neatly 
and accurately made, the motion will 
be easy and regular. The stroke should 
always be made (round the ellipse) in 
the same direction—right-handed or 
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“clockwise,” in my case,—as if it is 
attempted to move the mirror in the 
other direction over the polisher, the 
friction is enormously increased and 
sticking is the result. Why this should 
be I do not know, but it has been in¬ 
variably the case in my experience. 
The polish will ere long begin to ap¬ 

pear on the glass with surprising rapid¬ 
ity—and as soon as it does testing should 
be commenced. This will form the 
Subject of my next chapter, when I 
shall endeavor to make the theory and 
practice of testing as plain as possible. 

In cleaning the rouge off the mirror, 
to test or for any other purpose, I found 
it better to let the mirror get quite 
dry, and then to clean off the rouge with 
soft blotting-paper. This obviates stain¬ 
ing the hands with rouge, and is more 
cleanly and satisfactory. 
The polisher should, of course, be 

carefully protected from dust when not 
in use, and the mirror should never be 
allowed to remain at rest on the polisher. 
The quantity of water required is diffi¬ 
cult to describe, but it should not be 
too much or sticking is the result. 

HOW TO MAKE A SERVICEABLE FISHING ROD 
The first consideration in constructing 

a fishing-rod is that of suitable wood. 
Greenheart, hickory and lancewood are 
commonly used because of their strength 
in thin lengths. The most suitable of 
these woods, for the purposes of the 
amateur, is greenheart; it works up 
well, for the grain is not so liable to 
pull up, as is often the case with the 
others. 

The number of lengths in a rod de¬ 
pend on the total length. A rod 12 ft. 
or 14 ft. long, for instance, should be 
made in at least three parts, two 4 ft. 
6 in. or 5 ft. lengths, with the top 3 ft. 
or 4 ft. long; it will be much better, 
however, for the amateur to have four 
parts, two lower pieces, each 3 ft. 6 in., 
a third 3 ft., and the top 2 ft. in a rod 
12 ft. long. 

FIG. 3.—PLAIN FERRULE JOINT. 

It is of the greatest importance to 
get the best wood, and oí course spe¬ 
cially selected lumber is always more 
expensive. It will be advisable to get 
two or three times more than the actual 
amount required for the rod, to allow 
for shakes or defective lengths, which 
may not be evident in the rough, but 
show when the stuff is planed up. 

The butt or handle end should be 
IX in. square wood, and shaped as 
shown at A, Fig. 1. The greatest diame¬ 
ter, IX in., being from 6 in. to 12 in. 
from the end, which should be about 
X in. diameter; the small end of the 
handle length should be X in. diameter. 
To shape the wood, it will be necessary 

to use a cradle made of two long lengths 
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of wood, bevelled on the inside corners 
and nailed together, as shown at Fig. 2 ; 
a wooden stop should be let in at one 
end. First mark the diagonals on each 
end and draw circles, one % in. and the 
other X in. diameter, and outside these 
draw another 1% in. Mark half the 
length of the diagonal along from each 
side, as shown, and then plane down 
to an octagonal shape. Plane the 
corners down again until a circular form 
is given to the length, and then the 
taper may be given, as shown at A, 
using a spoke-shave. The second length 
should be X in- square, a X in- circle 
being marked out one end, and a X in¬ 
circle the other, the method of planing 
being the same, using a trying plane 
to get accuracy in planing. 
The third length tapers from X in. 

to X in., and the top from X in. to X in. 
It is essential to the proper balance 

of the rod that the planing be very 
accurately done, the slightest amount 
out of truth often being quite sufficient 
to throw the rod out. 
When the lengths have been planed 

up, they should be cleared up with 
several grades of sandpaper, commencing 
with No. 2, and finishing with No. 0; 
each piece should then be perfectly 
smooth. 
The joints or ferrules should now be 

fitted on the ends; the cheapest way 
of joining the pieces is shown at Fig. 3, 
plain lengths of tubing being used, and 
the wood very carefully fitted ; the best 
method, although it is more expensive, 
is to use double brazed joints, with or 
without a locking attachment. The 
ordinary form of joint is shown at B, 
Fig. 1, the method of shaping the ends 
being similar to that shown at Fig. 3. 
To securely attach the joints to the 

wood, use strong fish-glue, or caemen-
tium, and be careful to leave the work 
undisturbed until the cement has had 
time to set. 
Rod rings, should be fixed on, as 

shown at Fig. 4, waxed twine or thread 
being used to secure them, the thread 
being wrapped tightly round eight or 
ten times and the ends carefully se¬ 
cured. The top ring may be fixed, as 
shown at A, Fig. 5, or may be a swivel 
fitting, let in the end, which should be 
carefully bound up. 

FIG. 5— .END BINO. 

The winch fittings may be purchased 
from any tackle shop, or of hardware 
firms, the diameters of the tapering butt 
being specified when ordering. 
To complete the rod, varnish with 

finest copal varnish, rub down the first 
two coats with No. 0 sand-paper, and 
the third coat will be quite glossy and 
smooth when dry. 

Electric Locomotives 
The limitation of output of motors 

of the gearless and normal geared type 
has led to the development, in the last 
ten years, of a class of electric locomo¬ 
tives built somewhat on the same lines 
as those driven by steam. The motor 
or a motor with reduction gear, is 
mounted solid on to the frame or truck, 
and is attached to the driving wheels 
by means of cranks, connecting rods 
and coupling rods. This class of loco¬ 
motive has some considerable advan¬ 
tages for dealing with heavy main-line 
passenger and goods traffic. The motor 
can be of large diameter and placed 
between the axles or where it is most 
convenient, the armature or rotar can 
be of larger diameter than the driving 
wheels, and by means of small drivers 
a high speed of revolution can be secured 
with a large starting torque, due to 
the large armature diameter. Due to 
the high peripheral speed, the motor 
can be of economical design, and there 
is ample width available, as the cranks 
are placed on the outer sides of the 
driving wheels.—Cassier's Magazine. 

The agreement between the miners 
and operators, insuring industrial peace 
in the anthracite coal regions for an¬ 
other period of three years, has been 
signed by the representatives of the 
employes and the men. With slight 
modifications, it is the same as that of 
three years ago. 
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CAST IRON BRAZING AND AUTOGENOUS WELDING 
F. A. SAYLOR 

Brazing is the process of uniting two 
parts of iron, steel and copper by means 
of brass and is analogous to the uniting 
of broken china by means of a cement. 

It has been in use for many years by 
bicycle makers and manufacturers of 
small articles that require a greater 
strength of union than is afforded by 
soldering or sweating, or in the manu¬ 
facture of which the cost of silver solder¬ 
ing is too great. Copper and brass 
workers have used it, but as their work 
is of a different character we will dis¬ 
regard them. 

In the work above mentioned, the 
articles were made of soft steel or 
wrought iron, which are comparatively 
free from carbon; but here and there 
could be found a mechanic who had 
successfully brazed cast iron articles 
though these articles were always very 
small, never weighing more than a 
couple of pounds. 

Their apparatus usually consisted 
of a forge or gasoline torch, and occa¬ 
sionally a crudely built gas torch, giving 
a very imperfect combustion and con¬ 
sequently depositing a heavy coat of 
carbon on the article to be brazed. 
A few years ago a German invented, 

and patented in this country, a com¬ 
pound by the use of which heavy cast 
iron pieces could be brazed successfully, 
and a tremendous saving has been 
effected in a great many shops, mills, 
railroads, mines, etc., either by the 
use of a plant in the place or by having 
the work done by one of the many 
brazing repair shops which have sprung 
into existence since the introduction 
of the compound. 

Castings weighing many tons have 
been brazed, and after five years con¬ 
stant use are as good as ever. Heavy 
pieces such as the shear arms of large 
cutters, punch frames, trip hammer 
housings, cylinders of steam hammers, 
75,000 lb. fly wheels are all in use today 
that have been repaired by brazing, 
which would otherwise have made their 
way to the junk dealer. 

In one instance that came to my 
observation, a balance wheel from an 
air compressor that was broken into 
four pieces was repaired and is running 

today. The wheel weighed 2,500 lbs., 
was of the split type, and the spokes 
were entirely separated from the rim. 
When the job was completed it was 
found that the wheel was out of true 
%2 in., which was of course negligible in 
a piece of this size. 
Among the manufacturers who have 

found that there is a great saving to be 
made by the use of cast iron brazing 
are textile machinery users who, having 
many machines of light frame and hard 
usage, suffer to a greater extent than 
others. Mines are usually situated at 
some distance from the larger cities 
and a breakage of machinery is of great 
moment to them, and they, too, have 
availed themselves of the process. The 
cost of a plant was saved many times 
over recently in a large mine when a 
section of the master gear wheel in the 
hoisting apparatus was repaired in a 
couple of hours, when to have made a 
new casting would have taken several 
days. 

Fig. i 
Machinery Repaired by Brazing 

Street railways are finding it very 
effective in repairing broken motor 
shells, gear cases, truck frames, etc., 
but at the present time the largest 
user of cast iron brazing is the auto¬ 
mobile owner, repairsman and garage 
man. 
More automobile parts are brought 

into the brazing repair shops than any 
other one type of machinery. I believe 
that this is accounted for by the fact 
that autos are used by very many people 
who know little or nothing of mechanics, 
and the signs of trouble that would be 
clear to the mechanic are unheeded and 
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Fig. 2 
Machinery Repaired by Brazing 

ignored simply through ignorance, con¬ 
sequently the breakage is in propor¬ 
tion. 

Cuts Nos. 1 and 2 show some examples 
of machinery repaired by brazing. 
They consist of textile and printing 
machinery, and small engine and lathe 
parts. The break is clearly shown by 
the white line which indicates where 
the repair has been made. 

Cut No. 3 shows an auto cylinder 
with broken water jacket and a vise 
with broken jaw. 

There is a tremendous field open for 
mechanics to go into the brazing repair 
business, as there are few plants running 
now and the returns are large for the 
investment. In connection with a 
machine repair shop of an auto garage 
there would seem to be the best opening 
for a tool of this character. The space 
required being small and the cost low, 
a very -wide margin of profit should 
result. This business being on the order 
of salvage work, prices are accordingly 
high. It is usually taken that where 
a machine valued at a certain figure, 
which would otherwise be thrown into 
the scrap heap can be saved, a percent¬ 
age of the cost of a new machine should 
be charged for the repair work, and 
this percentage depends, of course, upon 
the capacity or good-will of the repairs-
man. In making their charge the ele¬ 
ment of time is also considered. As an 
instance, a man who had broken a small 
but important part of an elevator which 
he could not replace except by having a 
new casting made, will pay many times 
the value of a broken piece if it can be 

repaired for him in an hour or two, 
especially if he has a large building full 
of tenants and only one elevator. Very 
frequently a small part of an important 
machine will break and an entire factory 
be shut down until the machine can be 
repaired. In cases of this kind the 
brazing repairsman makes his charge 
according to the need of the customer. 

Cut No. 4 shows an oil burning brazing 
plant complete with an auto cylinder 
prepared in the furnace (which is open) 
ready to be brazed. This type of 
brazing plant is the kind that is usually 
installed in mills, factories and small 
repair shops which take care of their 
own work. Larger plants are made use 
of by the brazing repair shops and in 
such places as it may be available, 
either natural or artificial gas is used 
with a small compressor to give air 
pressure necessary to complete combus¬ 
tion, in place of the oil (kerosene) burn¬ 
ing plants. The type of plant ill ustrated 
is large enough to take care of castings 
up to 600 or 800 lbs., or if the cross 
section of break is not too great, of 
even larger sizes. 
The apparatus shown consists of an 

iron table on which is placed a bed of 
fire-brick. The casting (an auto cylin¬ 
der) is placed on the fire-brick’«bed, and 

Fig. 3 
Auto Cylinder with Broken Water Jacket 

Vise with Broken Jaw 
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a temporary furnace of fire-brick built 
around it with the front left open for 
the insertion of the torches. 

Standing in front of the furnace, 
pointing at the casting, are the two 
torches which are connected with the 
tank by wire wound hose. The tank 
is of seamless steel tested to several 
times the working pressure and is 
equipped with manifold for the torches, 
pressure gauge, sight feeds, self-con¬ 
tained pump and all necessary valves, 
strainers, etc. The torches are the 
principal part of the plant and are so 
designed as to give complete combus¬ 
tion without carbonization. A few 
strokes of the pump will give the pres¬ 
sure of air necessary and a temperature 
of 2,700° in the open flame can be ob¬ 
tained. The flame can be adjusted to 
give an intense blue flame or can be 
reduced to a much softer yellow flame 
by changing the air pressure. 

Cast iron contains a large percentage 
of carbon and for this reason it has been 
impossible to braze any except the 
smallest pieces, as the brass will not 
adhere to the iron in the presence of 
carbon. Wherever the carbon is en¬ 
countered the brass flows off like oil 
on water, and the object of all who have 
experimented with brazing compounds 
has been to reduce the graphitic carbon 
without materially weakening the iron. 
This has been accomplished finally and 
repair of castings by brazing is univer¬ 
sally accepted. The process is as fol¬ 
lows: 
The casting to be brazed is cleaned 

of all grease and dirt, either by washing 
with alternate baths of dilute muriatic 
acid and solutions of caustic soda, which 
are run through the crack and then 
washed off with pure water, or, what is 
much better, heat is applied to the 
casting until it has reached a dull red 
color. It is then allowed to cool and 
the broken surfaces brushed with a 
wire brush. The fracture is then painted 
with compound and the pieces set to¬ 
gether and held in alignment. The 
casting is then placed on a bed of fire¬ 
brick, care being taken to keep the 
alignment of the pieces by building up 
under them with fire-brick and fire-clay 
that has been mixed with a small quan¬ 
tity of raw clay and salt. A temporary 
furnace of fire-brick is built around it, 

care being taken that space is left under 
it so that it can readily be seen when 
the spelter drips through 'the crack. 
The top of the furnace can be covered 
with asbestos and an opening left in 
front for the application of the torches. 
The number of the torches is dependent 
upon the size of the piece and the nature 
of the crack. Allowance must be made 
for expansion and heat applied in such 
a manner as to make the expansion as 
nearly even as possible, otherwise fresh 
cracks are likely to appear. 
Heat is then applied, and when the 

casting reaches the brazing heat (light 
straw color), flux is placed on the frac¬ 
ture and allowed to melt. As soon as 
it runs through the crack freely, spelter 
is applied and as it melts and runs 
down to the fire-brick floor, it is spooned 
up with the steel spoons and reapplied 
until it is seen that the crack is full of 
brass. If it does not run freely addi¬ 
tional flux is applied with the spelter. 
With the small castings this is all that 
is required, but in the larger sizes a 
current of cold air is sometimes applied 
to the bottom of the crack to chill the 
brass at the bottom while it is running 
in at the top. When the crack is full 
the torches are removed and the aperture 
in the furnace is closed with more brick, 
the casting being allowed to cool gradu¬ 
ally in the furnace. Closing the front 
where the torches were applied also 
prevents sudden draughts from striking 
the casting and chilling one place more 
than another, resulting in new cracks 
or the opening of the old. 
When the casting is cold the furnace 

can be torn down, the casting removed 
and cleaned of excess brass and flux 
by filing and chipping. A good job 
upon cleaning will show a thin thread 
of brass where the fracture formerly 
existed, and if care has been taken to 
keep the alignment, the casting will be 
as good as new, or rather, it will be 
better, for it is now stronger along the 
line of fracture than originally and will 
never break in the same place as before. 
This may seem strange but is easily 
understood when you remember that 
the tensile strength of brass is almost 
double that of cast iron, and the brass 
in the fracture is so closely united to 
the iron that it is impossible to separate 
them except by the use of heat. 
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Fig. 4 
Oil Burning Brazing Plant Complete 

This is proven when you try to chip 
the brass away from the iron. In¬ 
variably a skin on the iron is taken away 
with the brass and in breaking along 
the line of the old fracture fresh iron 
is always carried with it. 
The important item, as in all work, 

is of course the cost, and with brazing 
the relation between cost and saving 
effected is an astonishingly large per¬ 
centage. 
The cost of operating a two-torch 

plant is as follows : 
Labor at 25 cts. per hour. $0.25 
Gas at $1 per thousand per torch . 15 
Spelter, flux, compound, etc.. . .. .05 
6% yearly interest on investment .005 
Rent, taxes, insurance, etc. .10 
10% depreciation. .01 

Total, per hour. $0,565 
This cost of 56% cents per hour is a 

running cost and must be divided by 
all the work done in that hour as more 
than one job is under way at the same 
time. When one job is heating the 
operator is working on another, cleaning 
it or setting up ready to braze, or burn¬ 
ing off preparatory to setting up. 
The average receipts of the brazing 

repair shops in New York and Phila¬ 

delphia range from $7,500 to $10,000 
per year, so that there is a very com¬ 
fortable profit in the work. 

The important points to remember 
in brazing are : 

1. Have the work clean. 
2. Good alignment. 
3. Get the casting hot enough: more 

work is spoiled by trying to work at 
too low a heat than is injured by too 
great a heat. 

4. Have the flux running through 
the crack before applying the spelter. 

5. See that the crack is full before 
taking off the heat and ceasing to braze. 

6. Care in applying the heat so that 
the expansion is even. 

If these points are carefully observed 
a good braze will result, but unless a 
good compound that will reduce the 
graphitic carbon in the iron is used all 
the rest is wasted time. This is the 
most important point of all as without 
it nothing can be accomplished. 

Sometimes folks get a good many irons 
in the fire at the same time in spite of 
themselves. Jobs come thick and fast, 
some days. The best way to do, then, 
is to keep calm and go straight ahead. 
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THE TROUBLES OF A SWITCHBOARD ATTENDANT 
J. A. S. 

It is popularly supposed that the 
switchboard attendant in an electricity 
supply station is an overpaid individual 
whose chief duties are to prevent him¬ 
self from going to sleep upon watch, 
and as occasion demands to brew tea 
for the engineer in charge of the shift. 
He varies this occupation by occasion¬ 
ally tapping the voltmeter and adjusting 
the field regulating resistance. When 
called upon to do a bit of original think¬ 
ing he is usually not there. 

It may be argued that although the 
salaries paid to switchboard attendants 
appear to bear out this theory as to 
their usefulness, there are occasions 
upon which even a switchboard at¬ 
tendant may be of service and in order 
to demonstrate this interesting and 
simple fact a few instances of the troubles 
which beset a switchboard attendant 
may be given. It is not, of course, 
pretended that these are every-day ex¬ 
periences, otherwise it is possible that 
he would get more recognition. Just 
as much as an emergency governor 
upon an engine is useful in proportion 
to the way in which it does its duty when 
the engine runs away, so the switch¬ 
board attendant is worth his salt in 
proportion to the way in which he can 
deal with electrical emergencies in the 
station as they arise. In order to illus¬ 
trate what is meant, the following in¬ 
stances may be taken : 

In a certain generating station the 
voltage of the machine was controlled 
by means of field resistances constructed 
of high resistance wire embedded in a 
species of enamel and placed in a round 
insulated iron frame. This was fixed 
under the switchboard gallery and the 
attendant found during his watch that 
in regulating the output of the machine 
violent voltage fluctuations were thrown 
on to the system. Upon investigation 
he found that when the spindle of the 
resistance running through the gallery 
floor was regulated to a certain position 
the voltage dropped considerably but 
on the next stop rose again to an equal 
extent. This occurred at several places 
on the resistance and it was therefore 
thought advisable to transfer the load 
as quickly as possible from this particu¬ 

lar machine to the other. When the 
machine had been shut down the field 
resistance was taken down and examined 
and it was found then that the trouble 
was due to a very simple cause, namely, 
the bad contact of the switch arm upon 
certain of the contacts. The switch 
arm or contact lever and the stops were 
cleaned with fine emery, then polished 
and the lever was replaced. The pres¬ 
sure of the contact springs was then 
carefully adjusted so as to make contact 
on all the stops which were then very 
lightly vaselined. After this incident 
the duty of the switchboard attendant 
included the periodical inspection and 
vaselining of contacts. 

Another interesting experience which 
occurred on a traction switchboard 
was with an automatic no-load and 
reverse-current combined circuit-breaker 
which persisted in dropping out at in¬ 
convenient times for no apparent reason. 
As this occurred usually on about three-
quarter load considerable trouble was 
given and the switchboard attendant 
set himself to trace out and examine 
the connections behind the switchboard. 
As a result it was discovered that one 
of the leads to the reverse-current or 
shunt wound coil of the circuit-breaker 
had worked loose from the terminal and 
was not making contact. The displace¬ 
ment had probably occurred some time 
when the back of the board was being 
dusted. The terminal was of course 
tightened up again and all the connec¬ 
tions of this and other switches were 
carefully examined. At the first con¬ 
venient opportunity all the connections 
were gone over with a spanner, and after 
this occurrence periodical examination 
and tightening up of connections and 
nuts was made a part of the routine. 
As a matter of fact these circuit-breakers 
were found to be of not very much prac¬ 
tical value on supply systems and there¬ 
fore it became the custom after switching 
in a machine to wedge up the circuit¬ 
breakers until it was actually necessary 
to shut the machine down again. The 
wedges were then again removed and 
the switches allowed to cut themselves 
out automatically on no load. It is, 
however, a debatable point as to whether 
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it is advisable to put such a protective 
device out of action, as the generator 
might for some reason fail suddenly, 
and it is to be feared that in this in¬ 
stance safety was to some extent sacri¬ 
ficed to convenience. 
A good many of the troubles with 

which the switchboard attendant is 
afflicted occur as a result of causes 
beyond his control. Should the trouble 
happen within the generating station 
he can usually look to his engineer in 
charge to put things right; but when 
events begin to happen upon the trans¬ 
mission or distribution system the 
attendant is very often faced with im¬ 
mediate and sudden difficulty with 
which he has to cope on his own initia¬ 
tive. For example, there was on one 
occasion a heavy overload and drop of 
pressure at a generating station due to 
heavy fault on an interconnected net 
work. This fault occurred on a night 
shift when an 80 kw. steam balancing 
set was taking the load. It was sub¬ 
sequently found that the trouble was 
a combined earth and short circuit on 
the outers of a vulcanized bitumen 
distributing cable laid solid in the 
ground. The voltage dropped at once 
50% when the trouble occurred and as 
the short circuit was intermittent the 
pressure was very fluctuating. Another 
machine was gotten into operation as 
quickly as possible; but under the cir¬ 
cumstances it was rather a difficult 
matter to parallel them. Even this 
was of very little avail, as the pressure 
could not be raised without generating 
an excessive amount of current from 
the machine, for the fault was so heavy 
that it could not be burned out and 
the pressure was only raised very 
slightly. It was therefore necessary 
to cut the supply off entirely by shutting 
down the machine, light in the station 
being obtained in the meantime by 
emergency oil lamps, and it was hoped 
by these means to extinguish the arc 
on the cable and thus to restore more 
or less normal working conditions. 
When a sufficient amount of time had 
been judged to be given, the large 
machine was started up again and put 
on supply and it was then found that 
the means adopted had proved effective, 
absolutely normal conditions of pres¬ 
sure being obtained. An examination 

of the fault next day by the main engi¬ 
neer showed that the cores of the cable 
had entirely separated and the molten 
mass of vulcanized bitumen around the 
fault had effectually insulated the burnt 
cores. Shutting down had thus elimi¬ 
nated the fault and saved several yards 
of cable and the cost of joining in a 
fresh cable was thereby considerably 
reduced. 

Reference was made in the above 
paragraph to the fact that the tempo¬ 
rary lighting of the station had to be 
carried on by means of oil lamps. This 
emphasizes the trouble which from time 
to time afflicts switchboard attendants, 
and indeed every one interested in the 
running of the station, due to insuffi¬ 
cient forethought on the part of those 
responsible for the design. It is, how¬ 
ever, felt more by the switchboard man 
because, in the event of a shut down of 
the station lighting, the engine attend¬ 
ants can generally tell within a yard or 
two where the stop valves and other 
gears are situated, whereas in a good 
many modern switchboards made 
according to space-saving ideas the 
switches are so crowded together that 
in the dark a miscalculation of 6 in. 
would be enough to cause a serious 
mistake in the switching operations or 
even loss of life. In some stations 
where alternating current is used no 
better provision for fighting has been 
devised by the chief engineer than a 
small transformer fed from the main 
bus bars and connected on its low ten¬ 
sion side to the station wiring. This 
it need hardly be said, is absurd in the 
extreme; other men have gone a stage 
further and connected the station light¬ 
ing to the exciter board; but even this 
is not satisfactory, as not only can the 
exciter fail, but also the power for the 
station lighting should be generated 
quite separately from the main steam 
supply, for it is known that boiler 
troubles frequently happen. It would, 
of course, be expensive to keep a sepa¬ 
rate boiler and engine of small capacity 
for such a purpose and therefore the 
only thing which can be done and which 
ought always to be arranged for is that 
the station and particularly the switch¬ 
board should be equipped with emer¬ 
gency oil lamps which should be kept 

Continued on page 28 
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MODEL AEROPLANES 
A. E. HORN, B.S. 

Member of Aeronautic Society 

The value of model aeroplanes need 
hardly be dwelt upon here. As a means 
of studying the fundamental principles of 
aeronautics, stability, supporting sur¬ 
face per unit of mass, etc., at small 
expense they are unsurpassed. 

Before one constructs an aeroplane 
it is advisable that one have a thorough 
knowledge of kites, for what is an aero¬ 
plane but a large kite with a self-con¬ 
tained means of producing a current. 
The difference between an aeroplane 
and a kite, such as the Hargrave, more 
familiarly known as the box kite, is 
that the latter is held stationary in a 
current of air, produced externally 

while the aeroplane makes its own air 
current and moves itself. 
A problem that has remained un¬ 

solved in the man-carrying planes, but 
which the model builder is forced to 
consider, is a device for automatic 
stability. This alone offers a large 
field to investigators. 
A model aeroplane rises by the action 

of the resistance to the pressure of the 
air beneath its rapidly moving surfaces. 
The aeroplane passes over a large mass 
of air in a unit of time sufficient to 
support it. 
An ounce of prevention being worth 

a pound of cure, a thorough under-

BLERIOT MONOPLANE N0.X1 DRAWN by. O.S. 

FEB. 15. 1910 
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standing of a principle that is bound 
to be violated in original construction 
is necessary. As the surface increases 
as the square, the mass increases as 
the cube. Suppose you had a surface 
containing 4 sq. ft. which weighed 4 oz. 
This would measure 2x2 ft. Now 
suppose you double the measurements, 
making the plane 4x4 ft., 16 sq. ft. in 
all. Of course the plane would require 
sticks or rods twice as thick to support 
the increased weight. According to the 
principle the weight would increase as 
the cube 2x2x2 equals 8 times the 
weight of the smaller plane or 32 oz. 
One can readily see that there is a limit 
to the size of a flying machine. If this 
is kept in mind many failures will be 
be avoided and explained. 

COVERING 
E PLHNE 

FIG. a _ 

77 JOINT 
FIE. 1 _ 

The elements in construction that 
require consideration are: (1) joints; 
(2) covering a plane; (3) construction 
of a propeller; (4) arrangement ; of 
motive power. 
The strength of your aeroplane will 

in a large measure depend on the firm¬ 
ness of your joints. To insure a strong 
joint, wind a fine silk thread around 
your bamboo at A, Fig. 1, then wind 
around either side of B, and back again 
to A, giving each winding a coat of 
carpenter’s glue. 
To cover your plane use a close weave 

china silk. Measure out your silk, or 
material used, % in. larger than the 
frame to be covered. Then make a 
M in. hem. Your cloth will now be 

% in. smaller than your frame. Cross 
stitch this to your frame as in diagram. 
Your cloth ought to be tightly stretched 
with not the slightest sag. 

For the arrangement of your rubber 
band motor and propeller, see detail 
plan in working drawing, Fig. 2. 
When your model is completed it will 

require a little practice to fly it. Wind 
your propeller to the left about 150 
times. Hold your plane in your right 
hand and release the propeller, allowing 
it to revolve a few times and throw it 
gently forward. The model will sail 
gracefully in a straight line, and when 
the power is exhausted will glide gently 
to the ground. 
An account should be kept of every 

trial, the distance flown, the conditions 
under which it flies (with or against 
the wind), and the course or direction 
taken by the machine. 

A recent report of the American 
Telephone and Telegraph Company 
shows that at the end of 1909 the Bell 
companies owned 3,500,000 telephones, 
while 1,500,000 were owned by com¬ 
panies under contract agreements with 
the associated Bell companies. This 
is an increase of 600,000 telephones 
during the year. The system comprises 
10,250,000 miles of wire, 400,000 miles 
of which were added last year. Half 
of the total mileage is underground. 
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FORGING FOR AMATEURS.—Part XX 
Crank Shafts 

F. W. PUTNAM, B.S. 

One of the very common examples 
of steam hammer work is that of the 
forging of a crank shaft. They are 
forged with a steam hammer in about 
the same way as if made by hand on 
the anvil. 

Fig. 211 shows a special shaped tool 
which can be used to advantage for 
making the cuts on each side of the 
crank cheek or shoulder. If these cuts 
are to be very deep, it is better to make 
them first with a hot chisel and then 
spread them with a spreading tool. 
If the shoulder is not very high, however, 
both of the operations of cutting and 
spreading may be done at the same time 
with the spreading tool. After these 
cuts have been marked and opened out 
care must be taken to allow the collect¬ 
ing of the metal due to a turn of it getting 
too cold to work well under the hammer. 

Fig. 212 shows the use of a block of 
steel which is used for squaring up 
against the shoulder. When a shoulder 
is to be formed on both sides a block 
is usually placed below and a second 
block above the work in very much the 
same way as was shown in Fig. 199, 
the round bars shown in that figure 
being, of course, replaced with square 
ones. 

CONNECTING ROD 
In the drawing out of a connecting 

rod between shoulders, cuts are made 
with the spreading tool which is used 
in connection with a short block of the 
same shape as the tool, or else a second 
tool, one of which is placed above and 
the other below the work as is shown in 
Fig. 213. After the cuts have been 
made, the stock between them must be 
drawn down to the proper size and then 
finished. 

Sometimes the distance between the 
shoulders is so very short that the cuts 
are closer together than the width of 
the faces of the dies. This makes it 
impossible to draw out the work by the 
use of flat dies and is overcome very 
easily by using two narrow blocks as 
indicated in Fig. 214. 

RINGS WITHOUT A WELD 
It frequently becomes necessary to 

forge rings and forgings of similar shape 
without a weld. When this is done by 

hand on the anvil, the method is simply 
that of expanding a punched or split 
hole over the horn of the anvil. Rings 
of this sort are made very rapidly under 
the steam hammer by slight modifica¬ 
tion of this method. 
The discs are shaped and punched 

and then hammered to size over a 
mandril. A U-shaped rest is placed 
over the anvil of the steam hammer 
and the mandril is slipped through the 
hole in the disc and placed on the U-
shaped rest. The blows will, of course, 
come directly down upon the top side 
of the ring which is turned between 
each two blows. The ring rests only 
upon the mandril. This necessitates 
larger mandrils being used as the hole 
increases in size, care being taken to 
keep the mandril as nearly as possible 
the same size as the hole. A good 
blacksmith can take stock, cut from the 
bar, and forge and true up a ring in one 
heat. 

Fig. 215 shows a forging for a die 
which is to be made of tool steel. The 
method of forging this die is about the 
same as for the making of weldless rings, 
the stock being cut, shaped into a flat 
disc, punched and finally worked over a 
mandril until it becomes of the shape 
shown at A, Fig. 216. 

Fig. 215 shows a lug C, which pro¬ 
jects toward the centre from the flat 
edge of the die. This lug must be 
shaped on a special mandril and the 
method to be followed is clearly shown 
at B, Fig. 216. Here the thick side 
of the ring is shown as being driven into 
a groove of the proper shape cut in a 
mandril, after which it is shaped up 
as shown at C, this being a sectional 
view of the mandril and ring. 

Sometimes the flat edge of the die 
is quite long, in which case it will require 
straightening. This is done by using 
a flat mandril and working each side 
of the projecting lug after the lug has 
been formed on the special mandril. 
Fig. 217 shows the forging as it leaves 
the hammer. The forging has its sharp 
finished in the anvil with hand tools as 
is shown at B and C, these figures show¬ 
ing how the corner is worked up by 
using a flatter. 
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PUNCHES 

For practically all punching work 
done with the steam hammer, the 
punches used must be short and thick. 
Fig. 218 shows a common method of 
holding a punch where the punch is 
really a short tapering pin, having a 
small groove formed around it about 
one-third of the length down from the 

big end. For the handle a bar of ¿4 in. 
round iron is heated, -wrapped around 
the punch in the groove and then 
twisted tight, as is shown in the figure. 
The punch is used in exactly the same 

way as a small hand anvil, it being 
driven to a depth of about one-half to 
two-thirds the thickness of the stock 
when the work lies flat on the anvil. 
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The piece is next turned over and the 
punch started, with the work still flat 
on the anvil, after which the hole is 
completed by placing a hollow disc or 
collar on the anvil, the stock being 
placed on the disc so that the holes will 
come in line so that the punch will come 
through the hole in the disc. 
The end of the punch should never 

be allowed to get red hot. Of course, 
if the punch is left in contact with the 
work too long, it will become heated and 
then, after a few blows, we find the end 
has spread out and sticks in the hole. 
This can be prevented by lifting the 
punch out of the hole and cooling it 
between every few blows. 

Fig. 219 shows an arrangement which 
is used w’here a hole can be accurately 
determined. The punch shown is only 
a very little longer than the thickness 
of the stock to be punched. Notice 
that the big end is to be placed down 
against the work as shown in the figure. 
The punch is driven together with a 
piece of metal which is sheared out 
down through into the hole in the die, 
which is just a little bit larger so as to 
give clearance to the punch. 

Fig. 220 shows a very common 
arrangement used for centrally locating 
the punch with the hole in the die. The 
die must be somewhat larger in diameter 
than the stock to be punched. The 
work is first placed on the die with the 
punch over it, the punch being located 
by using a spire-shaped arrangement 
made out of thin iron. This arrange¬ 
ment has a central ring with a hole in 
the centre of sufficient size to slip easily 
over the punch. Branching out radi¬ 
ally from the ring are four arms, three 
of which have their ends bent down so 
as to fit around the outside of the die. 
The fourth arm is considerably longer 
and is used for a handle. 
The ends of the three bent arms should 

be so shaped that where they touch the 
outside of the die the central hole comes 
directly over the hole in the die. This 
is an extremely convenient arrange¬ 
ment for locating the punch, and requires 
only a light blow of the hammer to start 
the punch, after which the spire can be 
removed and the punch driven through 
the remainder of the thickness of the 
stock. 

FLANGE BOSSES 

Fig. 220/1 shows a boss which is fre¬ 
quently necessary on a flange or some 
other flat piece. It may very easily 
be formed under the hammer by the 
use of a few simple tools. The special 
tools necessary are shown in Fig. 222 
and consist of a round cutter which is 
used for starting the boss shown at A, 
a section of which is shown in Fig. 221, 
and a flat disc shown at B, which is 
used for flattening and finishing the 
metal around the boss. The stock must 
first be forged into shape somewhat 
thicker than the dimension to which 
the boss is to be finished, since it natur¬ 
ally flattens down somewhat in the 
forging. 
To start the boss, we first make a cut 

with the circular cutter, as is shown at 
A, Fig. 223. This figure also shows a 
section of the forging after the cut has 
been made. The metal outside of the 
cut is next to be flattened out, the gen¬ 
eral shape being indicated by the dotted 
lines. The drawing out and flattening 
of this piece is usually done with the aid 
of a bar of round steel, as is shown at C. 
This bar is placed in such a position as 
to fall just outside of the boss. Having 
struck a blow or two with the hammer, 
the bar is then moved further out toward 
the edge of the work and the piece turned 
a little. By this method, the stock is 
roughly thinned out, leaving the pro¬ 
jection of the boss in the centre. 
To finish the work, the forge is next 

turned bottomside up over the disc so 
that the boss extends down into the 
hole into the disc as shown at B. The 
disc is finally forced up around the boss 
with a few blows of the hammer, so that 
the metal is finished off smoothly. 
Note that it is not necessary that the 
disc be large enough to extend out to 
the extreme edge of the work. 

After a disc, as just described, is 
used to finish around the boss, the out¬ 
side edge of the work may be drawn 
down under the hammer in the usual 
way. Indeed, it is not absolutely neces¬ 
sary to use a disc at all, but with the aid 
of it, the work may be more carefully 
done and much more quickly finished. 

ROUND TAPERING FORGINGS 

Fig. 224 at A shows a round tapering 
shape which is a common problem of 
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steam hammer work. To forge this, 
it is usually started by working in the 
shoulder next the head with a round 
bar, as was shown in Fig. 199. The 
roughing work may be done with square 
or flat pieces, using them in much the 
same way, or it is possible to use one 
piece only, the work being allowed to 
lie flat on the anvil with the head pro¬ 
jecting over the edge. 

After this roughing work has been 
done, the work is to be finished with 
swages. These swages, if used in the 
ordinary way, would leave the forging 
straight with the opposite sides parallel. 
To form the taper, it is necessary to 
hold a thin strip on the top of the upper 
swage, very close to and parallel with 
one of the edges, as shown at B, Fig. 224. 
This strip, of course, causes the swage 
to spread and tip and gives us the taper¬ 
ing shape as desired. 

MISCELLANEOUS WORK 

There are a wide variety of problems 
which come up from time to time and 
which call for considerable ingenuity on 
the part of the blacksmith. It would 
be impossible in a series of articles like 
this to cover all of these miscellaneous 
problems, but there are one or two kinds 
of work, which deserve at least a brief 
mention at this time before closing these 
articles. 
One subject is brazing and another 

soldering. Brazing is used where the 
parts are so small or thin that they would 
be burned or waste away if they were 
to be raised to a welding heat. Brazing 
is also used where finished bars that 
cannot be stretched or else upset by 
hammering are to be joined. The 
process of brazing is very simple. The 
parts to be joined are made bright and 
cleaned thoroughly of all acid or grease 
on the surfaces where they are to come 
in contact with each other. These 
parts are usually painted with some flux, 
such as borax, and raised to the melting 
point of the brass, brass filings being 
sprinkled over the paint. The parts 
to be joined must, of course, be firmly 
fastened while being heated and this 
is done by binding them with wire or 
holding them with some sort of a clamp. 
The flux is heated to prevent the oxidiza¬ 
tion of the surfaces and the prepared 
brass, usually called spelter, is sprinkled 

over the joint so that when the heat 
is raised to the point where the brass 
melts, it will flow into the joint, thus 
making a union between the pieces. 
Usually a bright red or dull yellow heat 
is necessary in order to melt the brass 
properly. Considerable might be said 
about the brass which is used as spelter. 
You cannot well braze forgings or 
machine parts with cast brass filings; 
instead you should use granulated 
brazier spelter or set brass clippings, 
and where the work is to be finished, 
bright, white set metal is used. The 
brass will give the best results when it 
contains sufficient zinc, so that its 
melting point is well below that of the 
iron. In other conditions, it should 
reach the melting point when the iron 
or steel has only come to a bright cherry 
red. The brass, as I have before stated, 
must melt thoroughly, otherwise it will 
not adhere to the metal. 

Care must be taken not to get the 
iron too hot, and the heating should 
be preferably done on a charcoal or 
anthracite fire, soft coal being used 
only where the greatest care is taken, 
because the usual presence of sulphur 
in soft coal will give very poor results. 
A method that is not very commonly 

used at the present time, is to employ 
a graphite crucible, in which a quantity 
of brass has been melted. The parts 
to be brazed are cleaned or brightened 
and fastened together in the usual way, 
after which they are painted with the 
borax paste. 
The parts that are not to be joined 

are painted with an anti-flux. For 
this, a special preparation of graphite 
made by the Dixon Crucible Company 
is used. After the melting of the brass, 
the parts are plunged into the molten 
metal and held there until they have 
risen to the temperature of the same, 
after which they are taken out, cleaned, 
and the superfluous metal filed away. 
This is the method which is used for 
the brazing of bicycle frames. Almost 
any metal that will stand the heat can 
be brazed, but exceeding care should 
be used when brazing cast iron to have 
the surfaces in contact thoroughly 
cleaned to start with and then properly 
protected from the oxidizing influences 
of the fire and outside air while being 
heated. 
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MACHINE SHOP PRACTICE.—Part II 
The Drill-Press 

P. LE ROY FLANSBURG 

The subject of “drilling” being so 
generally understood, it seems only 
right that the drill-press and drill-press 
work, should be among the first topics 
to be treated under the title, “ Machine 
Shop Practice.” The machine itself is 
easily understood and requires but a 
reasonable amount of skill on the part 
of its operator. By referring to the 
large drawing, it may be readily seen 
what the various parts of a drill press 
are called. The heavy upright of the 
machine is securely bolted to the base 
plate, and upon this upright the vari¬ 
ous parts of the press are fastened. The 
spindle is that part of the machine 
which holds the drill; and the feed, or 
downward motion of the drill spindle 
may be accomplished either by hand or 
by power. For the purpose of raising 
or lowering the drill spindle more easily, 
a heavy weight is fastened to the counter¬ 
weight chain, this weight counter-bal¬ 
ancing the weight of the spindle. 

increase the range of available speeds, 
a back gear is employed. 
The table may be either raised or 

lowered at will and may then be clamped 
in the desired position. However it 
often happens that when large pieces 
of work are to be drilled, it is more con¬ 
venient to simply swing the table out 
of the way .and securely bolt the piece 
of work to the base plate. 
The drills themselves are pushed into 

the spindle and are held there by fric¬ 
tion, thus revolving with the spindle. 

In Fig. 1, it is clearly shown how the 
drill spindle, drill and table look when 
a piece of work (clamped to the table) 
is being drilled. 

In the case of the smaller drills, the 
shank of the drill is too small in diameter 

to fit tightly into the spindle, and in 
this case a sleeve similar to the one 
shown in Fig. 2 is used. This sleeve 
simply serves to increase the diameter 
of that part of the drill which fits into 
the spindle, and thus bush the hole. 
In the case of drills X in- or less in 
diameter it is found more convenient 
to hold them in a drill chuck similar 
to those shown in the drawings. 

For transmitting power to the machine 
pulleys are used and by varying the 
relative diameters of the pulleys on the 
driving cone and on the driven cone, it 
is possible to obtain four or more differ¬ 
ent speeds. In ofGer to still further 

J •• 
Skinner Chuck. 
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SKINNER CHUCK 
These chucks fit into the drill spindle 

and the small drills are held in these 
chucks. 

CUSHMAN CHUCK 
The drills in common use are of two 

classes, flat and fluted: fluted drills 
being of two types, one with a straight 
flute and the other with a spiral flute 
(called a twist drill). In recent years 
twist drills have been employed for 
drilling holes up to 3 in. in diameter, 
almost to the exclusion of all other forms. 
In many of the larger establishments 
the drills are always sharpened or ground 
by a tool-maker in the tool room on a 
special grinding machine. 

shaped hole is drilled. Fig. 3 shows a 
case in which the lips are of unequal 
length, while Fig. 4 shows the case 
where the lips are properly ground. 
Whenever a hole has to be drilled 

there is usually another hole to be 
drilled in a counter location on some 
other part of the work, so that when the 
two parts are assembled together, the 
holes will coincide. If the number of 
pieces will warrant the expense, the 
work is “jigged,” so as to save the time 
which would be occupied in laying out, 
setting up the work and starting it 
correctly. When the work is jigged at 
all, a separate jig is generally made for 

C ushman Chuck. 
In the twist drill'the diameter of the 

drill gradually diminishes toward the 
shank end and it is relieved or “backed 
off” for clearance from the advance 
lip toward the next groove or flute: 
the lips should also be ground of equal 
length to avoid an irregularly shaped 
hole and a small amount of clearance 
should be given the cutting edge or lip 
in order to obtain the best results. The 
flutes of the drill carry the chips up 
and out of the hole and also form the 
cutting edges at the end of the drill. 
A flat drill should be ground with its 

point exactly in the centre or it will drill 
a hole larger than the actual diameter 
of the drill; that is, the hole will be 
about twice as large as the greatest 
radial distance from the point of the 
drill to the end of the lip. The angle 
between the edges of the two lips should 
be about 110°. 

In case the lips of the drill are not 
ground of equal length an irregularly 
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each part, the jig having flanges, lugs, 
or depressions thereon or therein, by 
which the work can be located on or 
within the jig; or vice versa, by which 
the jig can be located on or within the 
work. 
When the quantity of pieces is below 

the minimum where the cost of jigging 
can be considered, there are three 

methods by which the holes can be 
correctly located. 
The first method and the one which 

is the most often employed, is to lay 
out each part of the work separately. 
The second method is to lay out one 

piece of the work and using that piece 
as a template, mark the rest of the 
work or else use that piece as a jig to 
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drill the others by. A great deal of 
time can be saved and a surprising 
degree of accuracy attained by this 
method. As, for instance, in drilling 
one or more cylinders and cylinder¬ 
heads that are not to be jigged, one 
of the cylinder-heads can be laid out 
and then used to drill the cylinder or 
cylinders by (and in many cases the 
rest of the cylinder-heads also) . The 
variety of work which can be drilled 
in this manner is large and in most cases 
the results are much better than when 
each piece is laid out separately. 
The third method of locating the 

holes consists in making a template 
that can be used for laying out either 
or both parts of the work. 
The compounding of jigs can be 

almost universally applied with a cer¬ 
tainty of success. But this should not 
be carried to an extreme where real 
economy ceases to exist. However, 
when it is possible at a slight additional 
expense to so construct the jigs that 
they can be used for drilling both parts 
of the work, greater economy and accu¬ 
racy can be readily secured and with 
but a fraction of the trouble. 

Another form of drill-press known as 
the “Radial” drill-press is now being 

extensively used. It is so arranged 
that the drill spindle can travel in a 
horizontal plane, and at the same time 
the arm upon which it travels may be 
swung around the upright of the machine 
and clamped in the desired position. 
These machines are largely used for 
drilling heavy, cumbersome pieces of 
work; for where you have a number of 
holes to drill in a heavy piece of work, 
it is found much easier to clamp the 
piece of work to the base plate and then 
move the drill spindle, than it would 
be to allow the drill spindle to remain 
fixed and move the piece of work each 
time. These advantages are still further 
increased by the machine called the 
“Universal Radial” drill-press, in which 
the vertical spindle carrying the drill 
may also be rotated in a vertical plane, 
thus making it possible to drill holes 
in any position and at any angle. There 
are also many other types of drill¬ 
presses in general use, and each having 
certain advantages, but it would be 
beyond the scope of these articles to 
attempt to treat all of the various types. 

In the August issue of this publica¬ 
tion, the machine known as the shaper 
(and closely allied to the planer) will 
be treated. 

Major Von Parseval’s Air Ship 
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HOW TO FIT AND FIX SHELVES 

The fixing of shelves in various posi¬ 
tions comes to every one of us sooner 
or later, usually sooner and later, and 
simple as it looks, most of us find that 
it is not so easy as we thought it would 
be. 

In this chapter we propose to deal 
with the fixing of shelves in a recess, as 
in Fig. 1 or Fig. 2, the one being kept 
back from the corner, while the other 
is brought out to the extreme width. 

Fig. 3 shows the two side and one 
back bearer fixed, while Fig. 4 shows the 
side bearers only used; the length of 
shelves should determine as to whether 
the back bearer is necessary; anything 
over 4 ft. should be supported at back 
as well as at the ends. Figs. 5 and 6 
show how the bearers should be finished, 
the former being thé best method. 
The bearers fixed, the fitting of the 

shelf comes next. This should be placed 
in the position shown in Fig. 7, the back 
edge being against the wall, and the 
end resting on the bearer both at back 
and front ; then with a pair of compasses 
as shown, mark across the shelf, thus 
transferring the outline of the wall to 
the board as at A, Fig. 8. Cut the 
shen off to this mark, then measure 

across from side to side of the recess, 
at the front, transfer this to the front 
edge of the shelf as B, and placing the 
shelf in the recess, sloping the other way, 
“scribe” this end in the same way as 
before. Cut off, and then the shelf 
should fit easily, but closely in position, 
and two nails at each end, inserted as 
at C (not as D), Fig. 9, will fix it. 

In fixing the bearers, nail them as 
Fig. 10. rather than as Fig. 11, this latter 
method often resulting in the bearer 
splitting in two. If a back bearer is 
used, fix the side ones first, then fit the 
back tightly between them, cutting the 
ends as Fig. 12, or if preferred the back 
one may be fitted first, cutting away 
the ends as Fig. 13, and cutting the ends 
of the side bearers as Fig. 14; the back 
bearer thus supports the end bearers 
to a certain extent. In preparing the 
bearers, the section shown in Fig. 15 
will be found to look better than Fig. 16. 

If it is desired to fix shelves in a 
recess without damaging the walls, 
side boards may be placed at each side, 
resting on the skirting as in Fig. 17, 
and instead of fixing bearers for the 
shelves to rest on, the upright boards 

Concluded on page 33 
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Our New Offices 

NEW QUARTERS 
The growth of ELECTRICIAN AND ME¬ 

CHANIC in the last two or three years has been 
so rapid that we have been continually cramped 
for space. We have enlarged our office quarters 
several times, but have never been able to get 
the elbow-room we needed. On the first of 
July, therefore, we shall move from our present 
address to the Pope Building, 221 Columbus 
Avenue, Boston. Here we shall have adequate 
space, occupying the entire front of the top 
floor, 80 ft. in width, and extending back some 
40 ft. Here we invite our friends to view our 
new offices, and get in touch with us. 

This number is the first of a new volume, and 
we appear in a new dress, namely, with a new 
cover, and also start a department, Machine 
Shop, Theory and Practice, edited by Oscar E. 
Perrigo, M.E., a very able gentleman. 

We congratulate our many subscribers in 
giving us their support in the past and hope suc¬ 

ceeding issues and succeeding volumes will meet 
the needs and expectations of all. 

Concluded from page 15 
burning low at all times of darkness, ready to 
be turned up at a moment’s notice. Such a 
simple precaution can quite easily save the loss 
of hundreds of dollars’ worth of apparatus dur 
ing the time that the switchboard attendant was 
finding a match. 

In conclusion, just a line may be written to 
show that in spite of his usually low salary the 
switchboard attendant is not the only idiot upon 
earth. One day in an alternating current station 
serious accident was narrowly averted by the 
fact that the switchboard attendant discovered 
that the connections of the synchronizing trans¬ 
former which had just been put into commis¬ 
sion had been connected up the wrong way 
around by the electrician employed upon this 
work. It therefore follows that a switchboard 
attendant occasionally has his uses. 
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Edited by Oscar E. Perrigo, M.E. 

THE MODERN 

It is sometimes quite as well to know 
where we came from as where we are 
going to, and it is useful in many ways 
to take occasionally a retrospective 
glance over the road by which we have 
reached our present status and position. 
This idea applies with quite as much 
force to the apprenticeship questions, 
now under discussion, as to many others 
which affect the manufacturing situa¬ 
tion of the present day. 

There was a time when apprentices 
in almost any trade, including that of 
machinist, were nearly all of the same 
general class. Frequently those in the 
machinist class were attracted to it, 
or perhaps drifted into it, because their 
fathers were machinists. Often it was 
because of the necessity of working in 
some shop, and a machine shop hap¬ 
pened to be the most convenient. 
Scarcely ever was it because of any 
previous educational training, any 
special fitness, or any very strong incli¬ 
nation or tendency toward the particu¬ 
lar trade or avocation into which they 
had been thrust, or really blundered, 
and which was to be their life-work in 
the years to come. 

This more or less accidental entry 
into the shop by young men, frequently 
not at all adapted by any previous 
inclination, training or fitness, did not 
tend to procure the class most desirable 
for the work, and the success of the 
apprentice, made such under these con¬ 
ditions, was governed principally by 
his personal ambition and his capacity 
to adapt himself to the conditions by 
which he was surrounded and under 
which he was working.' 

If we were to have asked the average 
shop foreman, superintendent or pro¬ 
prietor to classify the apprentices who 
came into the shop in this manner, he 

APPRENTICE 

probably would have told us that they 
were good, bad and indifferent; and 
volunteered the additional information 
that he had a majority of the latter 
class, many bad ones and a few that he 
could really call good. 
Yet by reason of these more or less 

deterrent conditions or in spite of them 
as the case may have been, and of the 
emphasis which they laid upon personal 
ambition and force of character, the 
result was the production of many of 
the best and most thoroughly good 
mechanics of which the country has 
ever been able to boast. 
Then came the era of specialization 

in manufacturing, due to the introduc¬ 
tion of automatic machinery, creating 
what is usually known as the Ameri¬ 
can Factory System, or the- interchange¬ 
able system of manufacturing. These 
machines being more or less automatic 
in their action required, not machinists, 
but operators of one machine, or at 
most one class of machines or one class 
of operations, differing but little from 
each other. 

These machine operators, working 
continually upon a very limited set of 
operations would naturally become very 
efficient in them and turn out a large 
quantity of good work, for which they 
were paid much more than it was pos¬ 
sible for the proprietor to pay an ap¬ 
prentice, or than it was possible for 
the apprentice to honestly earn. The 
result was that young men, finding the 
work of the machine operator much 
more remunerative than that of an ap¬ 
prentice, ceased to be attracted to the 
comparatively slow, and to many of 
them, uninteresting work of the ¿ap¬ 
prentice. 

In consequence of these conditions 
the relative number of apprentices grew 
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less and less until the real apprentice 
with a fixed determination to learn the 
trade was rare. Manufacturers and 
shop officials seeing the tendency of 
the times set about finding some means 
of counteracting these tendencies, since 
the prospect was that the shops would 
soon be flooded with operators, and 
that the time would come when the 
then “all-round machinists” having 
passed away there would be no appren¬ 
tices learning the trade with sufficient 
thoroughness to take their places. 
The results of this agitation have 

been the establishment of such schools 
as the Manual Training Schools, Me¬ 
chanic Arts High Schools and others 
of similar nature and organization. 
The technical schools provided work¬ 
shops or increased their equipment in 
this respect and additional facilities 
were offered their students with the 
purpose of stimulating the acquisition 
of mechanical knowledge. 

This fact was a very hopeful sign and 
a long step in advance. It was counter-
nanced and encouraged by the good 
mechanics themselves as well as by 
the officials of manufacturing plants 
and the members of the American 
Society of Mechanical Engineers and 
other technical professions having to 
do with the operations of manufacturing. 
The work of organization was, how¬ 

ever, principally done by professional 
educators who, being academically 
trained, quite naturally proceeded *with 
it “along lines of least resistance, ” with 
the results that their plans were more 
or less a repetition of those which had 
preceded them. Consequently it will 
be proper to inquire as to the educa¬ 
tional advantages that are offered by 
these schools to young men who desire 
to fit themselves for a life of practical 
usefulness in the modern manufacturing 
plant, since schools as well as appren¬ 
tices are liable to be classed as “good, 
bad and indifferent,” and if we apply 
the time honored test of “by their fruits 
shall ye know them,” and judge them 
by the graduates they send out into 
the world, we shall be likely to come to 
about the same conclusion as that of 
the practical shopman as cited above. 

In order to ascertain how well adapted 
these schools were for the purposes for 
which they were intended by the well 

disposed persons who had agitated the 
question of their practical necessity 
and who had thus aided in their estab¬ 
lishment, the writer made quite an 
extended and detailed examination of 
them in several different states and 
succeeded in ascertaining some very-
important facts in relation to their 
real aims and how they were organized 
to carry them out. 

There are some of these schools in 
which a young fellow just leaving the 
grammar school may find valuable and 
practical teaching that will be of much 
use to him after he gets into the shop; 
but these schools are few. They can 
be counted up on the fingers of one 
hand. In the others the courses of 
instruction are overloaded with aca¬ 
demic subjects to the exclusion of all 
but very few subjects really connected 
with the future practical work of the 
pupil. In addition to this condition 
the pupil is permitted to spend but a 
very small portion of his time on prac¬ 
tical studies or subjects that will be 
useful to him in the shop. 

Still the fact that there are schools 
which have made some sort of prepara¬ 
tion for mechanical studies, although 
they have apparently been forced to do 
so by the urgent demands of parents, 
pupils and perhaps more important 
than both of these, the manufàcturers 
who desired to procure a higher grade 
of prospective apprentices is important, 
however they may have mistaken the 
real needs of such schools. 
One example of what was found in a 

Mechanic Arts High School was more 
or less true of the others. The idea of 
the organization of this school was, as 
announced by its head master, “not 
to teach mechanical subjects except 
incidentally; not to make mechanically 
trained young men but to broaden the 
views and education of the pupils in 
the interests of good citizenship.” And 
this was about all they could do, since 
the instructors from the head master 
down were school teachers academically 
trained, with no practical or shop ex¬ 
perience whatever. 
And as these men become too old to 

do further work their places are taken 
by others educated in the same manner, 
surrounded by an academic atmosphere, 
imbued with it, saturated with it, to 
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the exclusion of nearly all practical 
ideas of mechanics, or of teaching the 
boy how to earn an honest living by 
any mechanical pursuit. 
And yet these boys, many of whom 

will have to depend upon their own 
labor for their living, are expected to 
spend four years in this school broaden¬ 
ing their education in the interests of 
good citizenship by learning to draw 
series of geometrical forms and other 
similar models in the nature of toys 
for exhibition purposes, the character 
of which would be of very little benefit 
as a means of mechanical education. 

Again, providing that the meagre 
rudiments of mechanics that the pupils 
may get in such a school are of any real 
value, we must take into consideration 
the important fact that he devotes but 
a small fraction of the school time, 
about three hours per week, to any 
work of a mechanical nature, his aca¬ 
demical studies occupying all the re¬ 
mainder of his school time. 
When we consider that the mechanical 

work arranged for these pupils consists 
of a number of branches, such as ma¬ 
chine work, mechanical drawing, pat¬ 
tern work, wood carving, etc. and that 
these different occupations are crowded 
into a few hours each week, it is easy 
to realize that there is little opportunity 
for the acquisition of any very practical 
amount of mechanical knowledge.-
That there are grave doubts in the 

minds of the public officials of the prac¬ 
tical usefulness of such schools as the 
Manual Training Schools and the Me¬ 
chanic Arts High Schools is evident from 
the following which is quoted from an 
official document signed by the mayor 
of a prominent city, relating to a pro¬ 
posed appropriation for extending the 
buildings of its Mechanic Arts High 
School: 
“When the matter was up before Üie 

School Committee, the Schoolhouse Com¬ 
missioners and myself for consideration, 
I expressed the opinion that it was very 
questionable as to how far we should 
go in the matter of the Mechanic Arts 
High School; that the results which 
were being obtained were not of the 
most satisfactory nature, and that in 
view of similar projects, under both 
public and private auspices, it was a 
serious problem as to whether the city 

should go any further in the matter of 
providing accommodations for pupils 
seeking special trade or industrial edu¬ 
cation.” 
With these schools organized by 

academically taught men, with no 
engineering or mechanical training or 
experience, with instructors educated 
along the same lines, and with but three 
hours a week devoted to mechanical 
work, how is it possible that practical 
and useful results can be expected ? 

Evidently the remedy in such a con¬ 
dition of affairs would be, not larger 
buildings, but the elimination of a large 
portion of the academic work, and a 
corresponding expansion of useful me¬ 
chanical work along practical lines, 
and in charge of either practical en¬ 
gineering or experienced shop men. 

But just here is where the profes¬ 
sional educator and the practical manu¬ 
facturer do not seem to be able to meet 
on a common ground, owing princi¬ 
pally to the fact that the man of aca¬ 
demic training wants to “broaden the 
mind in the interests of good citizen¬ 
ship,” etc., while the other man wants 
the practical knowledge which -will pro¬ 
duce practical results. 

In consequence of this condition 
a few manufacturers have organized 
schools of their own, in which their 
apprentices would be able to get such 
technical or engineering education as 
might be necessary by attending class¬ 
room studies for a portion of their time 
and devoting the remainder to the 
regular routine of shop work. 

In brief the plan is: To admit appren¬ 
tices only on written contracts, to dis¬ 
tribute them among the different de¬ 
partments as is now usually done, and 
to have them under the control of the 
several foremen who, so far as adminis¬ 
trative authority goes, treats them the 
same as he does the skilled workmen, 
but whose time is in no wise occupied 
with their practical or theoretical in¬ 
struction. To provide a special man as 
instructor whose particular business it 
is to look after their interests and be 
responsible for their practical instruc¬ 
tion in shop work. He is also to see 
that when one class of work is well 
learned, they are given other and more 
difficult work, so as to individually 
carry them along in a progressive man-
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ner as fast as their knowledge, expert¬ 
ness and efficiency will allow. 

In addition to this they are to have 
an educational instructor, preferably a 
draftsman, who instructs them in a 
two-hour session, twice a week, in 
mathematics and mechanical drawing, 
and who is responsible for their prog¬ 
ress in theoretical knowledge of the 
business. 
The practical instructor keeps daily 

and the educational instructor semi¬ 
weekly accounts of the work and prog¬ 
ress of each apprentice. These facts 
are put in tabulated form and incorpo¬ 
rated in a monthly report of the progress 
of each apprentice, which is presented 
to the shop superintendent or manager, 
and by which the individual and col¬ 
lective standing of the apprentice force 
is known and followed up. 
The applicant should be of good 

moral character between the ages of 
16 and 19 years; have at least a good 
common school education sufficient to 
enable him to read and write the Eng¬ 
lish language ; to have had such training 
in arithmetic as to enable him to work 
examples in addition, subtraction, mul¬ 
tiplication and division up to four figures, 
and have a reasonable knowledge of 
common and decimal fractions. 
They should be received on a verbal 

agreement for a probation of not over 
two months, during which time they 
may leave of their own accord or be dis¬ 
charged upon the recommendation of 
the two instructors and the shop fore¬ 
man. 
Having successfully passed this pro¬ 

bationary period, the contract is signed 
and they become regular apprentices, 
subject to shop regulations and may be 
discharged for cause, the same as other 
workmen. 

This contract is for four years, with 
a provision by which this time may be 
shortened if the apprentice succeeds in 
qualifying as a skilled workman before 
the end of this term. This will always 
be an incentive to an ambitious appren¬ 
tice to do his best in learning the trade. 
It is well known and recognized that 
while the term of apprenticeship in 
this country is usually four years, it 
is an injustice to many bright and in¬ 
telligent boys, having natural mechan-
cal ability, to keep them at apprentice 

work and pay for the same term as 
their less intelligent and less ambitious 
fellows. The bright boy will learn as 
many processes in two years as the other 
fellow will in four, and he will learn 
them much more thoroughly. It is 
well, however, to make the minimum 
time three years, in order that even 
the bright and ambitious apprentice 
may become, not only well grounded 
in the principles and practice of shop 
work, but have enough time on practical 
working to become a profitable workman 
on all branches of the trade, otherwise 
an “all-round man.” 

In the average machine shop there 
can be one apprentice to every ten skilled 
workmen, and in many classes of work 
even more, since the aim of the manage¬ 
ment should be eventually to raise up 
and educate their own skilled workmen, 
knowing the particular work of the 
concern and all its conditions, and hence, 
much more efficient and valuable men 
than those from other shops who will 
require much time to become thor¬ 
oughly acquainted with these condi¬ 
tions. 
The term of four years is divided into 

eight periods of six months each, at 
the expiration of each of which the 
apprentice’s pay is advanced according 
to a fixed schedule made to conform 
to a certain percentage of the rate of 
pay of skilled workmen, which is 30 
cents per hour, the apprentice for the 
first six months receiving one-third 
of that sum, or ten cents per hour. 
This amount will be increased one cent 
per hour with the beginning of each new 
period. This will make the compen¬ 
sation for the last period 16 cents per 
hour. 

For the encouragement and reward 
of exceptionally good work any of these 
periods may be shortened, the time 
thus deducted not aggregating more 
than 25 per cent, of any one period, or of 
the entire apprenticeship course. 
The practical instructor, the educa¬ 

tional instructor and the shop foreman 
under whom the apprentice works, 
constitute a committee who make to the 
superintendent or manager such recom¬ 
mendations as to the course, promo¬ 
tion, transfer and final qualification 
of the apprentice as they think proper, 
which, if approved by him, become the 
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authority for such action. Thus any 
one or all of the six-month periods may 
be shortened to four and a half months 
as a reward for an individual good 
record and excellence of work. 

However, these promotions should 
not be made unless the aggregate rating 
of the apprentice for the previous term has 
been 100 per cent, although some deduc¬ 
tions of time may be made for a less 
percentage. For instance, a mark of 95 
per cent, may takeoff four weeks of the 
period, and a mark of 90 per cent, two 
weeks. These conditions should always 
tend to stimulate the apprentice to more 
diligent work, and the young man who 
is so dull as not to appreciate such con¬ 
ditions, is not likely ever to rise above 
a mediocre position, whatever advan¬ 
tages may be presented to him. 
Upon the satisfactory completion of 

the term of apprenticeship the appren¬ 
tice is given a certificate of the fact 
and showing his qualifications expressed 
in a percentage obtained from the 
monthly reports during his entire term. 
A mark of 100 should only be give 
when he has fulfilled every require¬ 
ment during his entire term, and would 
therefore be an exceptional case. In 
any case the certificate should be such 
that it will carry weight and influence 
with it wherever it is presented by its 
fortunate possessor. 
The apprenticeship question is more 

or less of a bugbear to superintendents 
and foremen. While many of them 
realize the necessity of instructing a 
force of apprentices in order to have a 
body of good all-round workmen to 
draw from, very few of them have the 
time, even if they have the inclination, 
to instruct the apprentices as they 
know they ought to be instructed. 
Again, a foreman may have both the 
time and the desire to instruct, but not 
the ability, although he may be a good 
administrative foreman. 

Further, in the case of the apprentice 
passing from one department to an¬ 
other, he comes under various foremen, 
each with his individual peculiarities 
and ways of doing work, and is liable 
to have the methods of one foreman 
entirely upset by the ideas of the next 
one. These are inevitable conditions 
under the old system. 

In the proposed system any shop 
having a dozen or more apprentices 

can well afford to employ a man as 
practical or shop instructor whose 
entire time is devoted to this work, 
going from one department to another 
as may be necessary. We may find 
it difficult to select just the right man 
for this work, as he must possess pecu¬ 
liar qualifications. Among these will 
be: first, that he is a good mechanic 
and well versed in all mechanical meth¬ 
ods and processes; second, that he 
possesses the ability to give instruction 
in a plain, interesting and easily remem¬ 
bered manner; and third, that he under¬ 
stands human nature, particularly boy 
nature, and from a study of each indi¬ 
vidual apprentice can adapt his methods 
of instruction to the personal charac¬ 
teristics of each apprentice. A man 
having these qualities is of inestimable 
value to the apprentices, and hence to 
the establishment. He will study the 
foreman as well as the apprentices and 
there will be no need to fear that there 
will be any clash or friction between 
him and any of the shop officials on 
account of his frequently coming be¬ 
tween them and the apprentices. 
Thus we see that the kind of instruc¬ 

tion which the apprentice will receive 
will be eminently practical and of the 
kind that is best adapted to fit him for 
the work which he will eventually have 
to do as a skilled mechanic. 
We will also very readily realize that 

when this method of instruction is 
compared with that given in the usual 
Manual Training School or Mechanic 
Arts High School, the impractical nature 
of these schools and their present plans 
of organization and routine are pain¬ 
fully apparent. 

Concluded from page 27 

may be cut out as E or F, Fig. 18. If 
cut through as E, which is the easier 
method, the ends of the shelves will be 
as Fig. 19; but if stopped, as F, which is 
the better way, the shelves must be 
cut as Fig. 20. In the former case the 
uprights may be placed in position, 
and the shelves driven in from the front ; 
but if the stopped method is adopted, 
the whole must be put together outside, 
and placed in position after. A slight 
nail or two through each of the uprights 
will be all that is required in the way 
of fixing.— Hobbies. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

EFFECT OF SUNLIGHT ON TRANSMISSION OF MESSAGES 

EDMUND BURKE MOORE 

The early experiments of Marconi 
brought out the astonishing fact that 
signals could be transmitted a greater 
distance by night than by day. In his 
trans-Atlantic work communication was 
possible at periods during which the 
two stations were in total darkness. 
It was naturally deduced from this 
phenomenon that sunlight plays an 
important part with electric oscillations 
and in some unknown way exerted a 
retarding force upon the waves sent 
from the transmitting station. 
Many theories have been advanced to 

explain this strange action. One theory 
claims the sun’s rays have a direct 
action on the electric oscillations, exert¬ 
ing a damping force against them. 
Another states that the rays produce 
an effect in the ether, through which 
the rays and the oscillations pass, in 
such a manner as to render the etheric 
medium more dense, by so doing, 
diminishing the distance over which 
messages could be transmitted with a 
given amount of energy. All these 
explanations have been at this writing 
disapproved. 

Extensive experiments with vacuum 
tubes show the conductivity of rarefied 
air is much greater than the conduc¬ 
tivity of sea water. . The idea naturally 
suggests itself that the upper strata 
of rarefied air might be an important 
factor in the propagation of electric 
waves. At an altitude of 30 k.m. there 
is unquestionably an exceedingly high 
degree of rarefaction. This state of 
conditions may partially resemble those 
found in exhausted tubes. If the de¬ 
marcation was very abrupt between 
the normal atmosphere and the layers 

of rarefied gas it might be expected 
striking results would be produced,— 
the top of the waves would then be 
guided as well as the lower end. 

It is a fact if a metal sheet of copper 
of large dimensions be interposed be¬ 
tween the spark gap, the series of waves 
dispersed by the discharge across this 
gap will conform to the surface of the 
metal sheet. The propagation of the 
wave train is guided by the metallic 
conductor cutting the waves. If the 
sheet is bent the waves will, for all values 
of time, remain perpendicular to the 
sheet and will travel along its surface. 

Bearing this in mind it can be seen 
if there was a sudden demarcation be¬ 
tween the air and the rarefied gas at 
an altitude of roughly 30 k.m. similar 
to that of air and the surface of the sea 
a directional effect would be produced 
not unlike in action to the effect of 
the copper plate. The upper portion 
of the wave in transmission would be 
guided by this demarcation as the lower 
end is by the earth. If this was what 
happened, the waves would expand 
in only two directions. It, however, 
is not the case. That there is no sudden 
division between the high vacuum and 
the air is conclusive from the above 
facts that the waves expand in more 
than two directions. Instead there 
must be a gradual merging from the 
high pressure gas to the regions of high 
vacua. 

In the common vacuum tube ioniza¬ 
tion of the gas is possible. Also in this 
space it is possible to induce electric 
currents by oscillatory currents passing 
through them. The state of gas at 
the altitude of 30 k.m. very nearly 
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resembles that found in exhausted 
tubes. Consequently it is not unreason¬ 
able to expect a process of ionization 
to take place by the direct effect of 
the rays of the sun. The gas is forced 
to “break” or disseminate into its con¬ 
stituent parts. This divorce is caused 
by the action of the ultra-violet light 
which disintegrates the constituents of 
the gas into positive and negative par¬ 
ticles called ions (+) and cations (—). 
When electric oscillations are pro¬ 

pagated through a medium in the 
above state of disintegration, the elec¬ 
tric current resulting from the magnetic 
flux of the wave causes a displacement 
of the minute particles—attraction and 
repulsion. To perform this work a 
certain amount of energy is necessarily 
consumed. Or better still the electrical 
energy of the wave causes this attrac¬ 
tion and repulsion, and energy is lost 
in the work done. The energy of the 
wave sent out from the transmitting 
station is considerably lessened by this 
action. 

All facts obtainable tend to sub¬ 
stantiate this theory. In the tropics, 
where the sun’s rays are parallel, the 

energy being greater from the sun causes 
a higher degree of ionization, with a 
corresponding increase in the amount 
of electrical energy lost from the wave. 
It is a recorded fact that transmission 
of messages over long distances in the 
daytime in tropical countries is a diffi¬ 
cult feat. 
The strange action of the sun is not 

effected by clouds, or is it prominent 
over short distances. It would lead 
us to believe that the retarding action 
takes place at an exceedingly high alti¬ 
tude. The effect due to the sun’s rays 
is often so great that messages can be 
sent ten times further by night than by 
day. The most startling case at hand 
was where the transmission was cut 
down 1,000 per cent, from night to 
day radiation. Stations 50 to 100 k.m. 
apart are not affected to any marked 
degree by this sunlight damping. How¬ 
ever, over a span of 1,000 to 2,000 k.m., 
the energy absorbed is considerable 
and renders transmission of messages 
by day a serious problem. Great diffi¬ 
culties are encountered in trans-Atlantic 
service where incessant communication 
is demanded by the public. 

WIRELESS TELEPHONY IN ITALY 
FRANK C. PERKINS 

As Italy is utilized to great credit 
for experimental work to wireless tele¬ 
graphy through the work of Marconi, 
it may be of interest to note that some 
most interesting experiments have been 
made in wireless telephony at Rome, 
Italy, by Professor Q. Majorana, who is 
director of the LTnstitute Supérieur 
Postage Télégraphique. His experi¬ 
ments at Fort Monte-Mario in radio¬ 
telephony have been most successful 
and interesting, and the electrical equip¬ 
ment and wireless instruments at this 
station are shown in the accompanying 
illustration, Fig. 1. Telephone com¬ 
munication over distances of 500 k.m. 
has been carried on by Professor Ma¬ 
jorana, who holds that for practical 
working two fundamental conditions 
are necessary, the first being the genera¬ 
tion of undamped, continuous electrical 
oscillations and the use of an extremely 
powerful transmitter, carrying heavy 
currents and considerable difference 
of potential. Radio Telegraphic Station, Monte-Mario, Rome 
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The Cabin of the Station at Monte-Mario 

The Majorana receiving station is 
equipped with another oscillatory circuit 
with antenna and a thermo-electric 
detector composed of two metals in 
contact, which, under the influence of 
waves which strike them, are warmed 
to a greater or less degree, thus pro¬ 
ducing modifications or current in cor¬ 
respondence with the electric waves 
received, and therefore with the voice 
of the person speaking at the transmitter 
station. In the telephone receiver these 
variations of current are reproduced 
and it is stated a special syntonization 
system has been designed which gives 
perfect atunement of the receiving and 
transmitting equipment for very dis¬ 
tinct communication. 

Three wireless telephone stations on 
the Majorana system are proposed: 
one at Palermo, Sicily; another at 
Caglisri in Sardinia; and a third at 
Naples, Italy. Some most satisfactory 
experiments were made in the earth¬ 
quake district between Messina in 
Sicily and Monte-Mario. A distance 
of 500 k.m. were also made between 
Monte-Mario and- the torpedo boat 
Lanciere on the Mediterranean Sea 
while it was a distance of 200 k.m. away. 
The telephonic communication, it is 
maintained, was perfect in the above 
test, the voice being heard strong and 
clear, it being possible to recognize 

the person who is speaking, even at a 
slight distance from the telephone 
receiver, not only between the wireless 
station of Monte-Mario to Rome and 
Anzio, a distance of 60 k.m., but also 
as far away as Ponza, 120 m. away. 
The conversation was very clearly 
heard at Magdalena, near the Island 
of Sardinia, about 300 k.m. distance. 

Majorana first employed a rotating 
oscillator consisting of a motor, upon 
the axle of which was fixed a disc of 
ebonite which carried upon its opposite 
faces two rings of metal. There were 
two brushes of metal resting upon these 
rings and connected with a discharge 
circuit. To the metal rings running 
parallel between them were attached 
two steel wires 70 c.m. long and 2 m.m. 
in diameter, their extremities being 
placed both together and forming a 
spark gap. 
To the secondary of a static trans¬ 

former were connected two wires of 
the oscillator, the primary winding 
carrying an alternating current from 
an electric light circuit. The two wires 
of the oscillator turn with the rotating 
motor, the sparks passing across the 
gap being subjected to violent air pres¬ 
sure, so that each one was separated 
and broken up into a large number of 
discharges. These minor discharges at 
the rate of 20,000 per second supplied 
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the necessary interrupted series of 
sparks, and for the modulation of the 
same corresponding to spoken words, 
a transmitter was designed by Pro¬ 
fessor Majorana which has produced 
wonderful results not only in wireless 
telephony, but also in ordinary telephone 
service. This so-called hydraulic Italian 
transmitter is quite suited to the require¬ 
ments of wireless telephony on account 
of its low electrical resistance and its 
ability to carry the heavy current and 
high voltage usually employed for pro¬ 
ducing electro-magnetic waves. 

This new hydraulic transmitter was 
designed so as not to heat up on a current 
of several amperes and is capable of 
working with considerable differences of 
electrical pressure, it being based on 
the capillary properties of liquid jets, 
and consists of a small tube of glass, from 
the opening of which is projected a 
jet of acidulated water under a pressure 
carefully regulated. To the diaphragm 
of the transmitter the small tube is so 
fixed that it can follow the vibration 
without difficulty, the liquid jet falling 
between two platinum electrodes and 
forming an electrical liquid connection 
between them, thus giving the charac¬ 
teristic resistance of the transmitter. 
The variations of this resistance deter¬ 
mines the transmission of the words 
or other sounds as the person speaks 
before the transmitter diaphragm as 
it vibrates in the same manner as the 
ordinary telephone transmitter. The 
variations in the resistance of the liquid 
interposed between the two electrodes 
of platinum is caused by the little tube 
vibrating with the diaphragm and 
forming contractions in the liquid jet, 
these fluctuations of resistance being in 
perfect accordance with the sounds 
causing them. This hydraulic trans¬ 
mitter when connected with the rotating 
oscillator produced variations in the 
intensity of the discharges, correspond¬ 
ing to the sounds applied to the trans¬ 
mitter, and Professor Majorana was able 
to reproduce the voice at long distance 
and to receive speech clearly by the 
use of the ordinary receiver of wireless 
telegraphy more than two years ago. 

Since the Poulsen discovery of produc¬ 
ing undamped electro-magnetic waves 
absolutely in an uninterrupted train, 
Professor Majorana discarded the rotat¬ 

ing oscillator and adopted similar appa¬ 
ratus to Poulsen, consisting of a voltaic 
arc burning in an atmosphere of hydro¬ 
gen. Poulsen was able to increase both 
the intensity and the frequency of waves, 
the arc producing alternating currents 
of a frequency varying from a quarter 
of a million to a million vibrations per 
second, and the currents being of con¬ 
siderable intensity. 
Two electro-magnets fed by the same 

current as the arc created the trans¬ 
verse magnetic field, and these magnets 
maintained the position of the arc with 
reference to the electrodes and render 
the productions of the waves more 
constant and more efficient as well. 

Majorana has applied this generator 
of uninterrupted waves to his system 
of wireless telephony, as shown in the 
accompanying figure. In the trans¬ 
mitting station the arc is enclosed in 
an atmosphere between one electrode 
of copper and another electrode of 
carbon, the oscillatory circuit containing 
a capacity and the primary winding of 
a transformer on the Tesla type. The 
antenna is connected to one terminal 
of the secondary of this transformer, 
the other terminal being connected to 
the hydraulic transmitter which is in 
turn connected with the ground. 

A medical prescription sent to^ the 
Nantucket Shoals lightship No. 85, in 
response to a hurry call for advice, 
brought about the recovery of Capt. 
Frank S. Doane, the master of the 
light vessel, from a severe illness. 
There is a medicine chest on board 
the lightship fitted with remedies for 
all the troubles sailormen are supposed 
to be liable to, but Capt. Doane’s symp¬ 
toms were so unusual that he was at a 
loss to select the medicine that would 
meet the emergency. 
The wireless operator came to his 

aid, and, calling the naval torpedo 
station at Newport, R.I., described the 
captain’s malady. Immediately after¬ 
ward a reply was sent embodying a 
prescription from the medical officer at 
the naval station, and another wireless 
message from the lightship later in the 
day brought the announcement that 
the patient had taken what the doctor 
ordered and was practically recovered. 
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A SIMPLE HELIX 

Below I give a description of a helix which 
every amateur ought to be able to make, 
and one which ifrill give excellent results, 
if constructed properly. Then, same is much 
easier to operate than those wound on a frame 
as, in this case, all of the turns may be reached 
by the operator at any time. 

FIG).-!. 

Referring to Fig. 1, A represents a base of 
suitable material, preferably of oak, which 
may be made of any dimensions, although 
it is of an advantage to have same rectangular 
in shape, as it will take up less space than if 
square or round. Same may have beveled 
edges to give it a neat appearance. B repre¬ 
sents binding posts which are of the type 
for a single wire. These are placed at the 
ends as shown. C represents a large copper 
wire which is wound like a spring and may be 
of a diameter from 6 to 12 in. The wire 
would be about No. 10 to give best results, 
as if a small wire was used the turns are liable 
to fall against one another, thereby short-
eircuiting these turns and rendering the helix 
useless for any purpose. If No. 10 wire is 
used, sa.me will give a very rigid construc¬ 
tion, which in this instance is very desirable 
and essential. Binding posts which will 
allow this size of wire to be used may be pur¬ 
chased from almost any electrical supply 
house. If you cannot find them in your own 
city, write to the Electro-Importing Co., of 
New York City. 

Fig. 3 represents a top view of the helix 
and the same will be seen to rest in the centre 
of the base. The connecting wire between 
the spiral and the binding posts is a part of 
the wire contained in the spiral bent as shown 
in order to fasten the helix in the proper 
position. 

Fig. 4 shows connections. 
Anyone making this helix will find that 

his time has not been spent in vain for the 
convenience alone found in this helix will 
more than pay for same. 
The operation of this helix is the same as 

any other. 
J. R. JESSE. 

Referring to Fig. 2, D represents a strip of 
spring brass bent as shown for connecting clips. 
Same must be made of sufficient thickness 
to allow the clip to clamp to wire tight enough 
to insure perfect contact. The end is bent 
back as shown in order to open same easily 
in case the operator wishes to change the point 
of connection, or increase or lessen the active 
turns of the helix. E represents rubber-
covered wire as same must be used for con¬ 
necting wires for the reason that it is liable 
to lay against the turns of the helix, and 
bare wire would short-circuit every ’ turn 
against which it laid. The end of this 
wire is soldered to the back of the clip as 
shown. 

The Seattle Wireless Club was organized 
January 29, at the Broadway High School 
Seattle. 
The aim of the Club is to promote the gen¬ 

eral advancement of the amateur’operators 
The present officers are : H. Read, president • 

W. Bonnell, vice-president; E Ferguson’ 
secretary; C. Miller, treasurer. 

Starting May 10, and every other Tuesday 
evening thereafter, meeting will be held in 
the Chamber of Commerce Hall, Central 
building. 

SEATTLE WIRELESS CLUB, 
c .• Per E - Ferguson, Secretary. 
Seattle, Washington. 
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Wireless Outfit of W. Reidt, Jr., Portland, Ore. 

Outfit of W. Reidt, Jr. 
Wireless telegraphy as a pastime is growing 

in favor, and one young man who has been 
studying the interesting science has per¬ 
fected some attachments to his instruments 
by which he has shown his ability to take and 
send messages even as far as Los Angeles 
and Alaska. This is W. Reidt Jr 410 East 
Eleventh Street north, Portland, Oregon, 
who has installed a private wireless telegraph 
station in the billiard-room at his home. 

Mr. Reidt’ s instruments are said to be the 
most powerful in Portland. He has a 3/2 
kw. transmitting outfit and has improved 
his receiving apparatus so that he is able 
to take messages from Los Angeles. Every 
day Reidt interests himself in the movements 
of vessels at sea, and he can tell just when a 
boat is going into or leaving the harbor at 
San Francisco. 
A message taken the other day showed the 

wonderful power of his instruments. Hus 
was a call from the wireless man on the 
steamer Elder, which said: 

“I caught you 20 miles from Los Angeles 
when you called up the Rose City near Frisco. 
Mr Reidt has evolved a new idea of insu-

lation, which aids materially in making his 
long-distance messages possible, and although 
he has not had this idea patented, he believes 
therein he has one of the great secrets of 
successful wireless telegraphy. He has also 
installed a system of his own for receiving, 
which he believes gives him one-third greater 
radius for taking messages. Mr. Reidt s call 
letters are “K.W.” 

Poulsen’s High Speed System 
A note on a recent demonstration given at 

the wireless telegraph station at Cullercoats 
with Poulsen’s high speed system of trans¬ 

mission. In this system the receiving ap¬ 
paratus is exceedingly simple. A thermo¬ 
couple or contact rectifier, is used as a 
detector; the unidirectional current thus ob¬ 
tained is passed through an Einthoven gal¬ 
vanometer, the vibrating wire of which is of 
platinum or gold, prepared by the Wollaston 
process, about 6 cm. long, and having a re¬ 
sistance of 100 ohms if of gold and 400 ohms 
if of platinum. Its motion is made dead¬ 
beat by shunting it with a resistance of about 
1 500 ohms. A vertical image of this wire 
(the image being considerably improved by 
smearing the wire with a little lampblack) is 
projected by means of a microscope on to a 
horizontal slit behind which moves a strip 
of sensitive paper. This strip, passing the 
slit is guided by pulleys through the troughs 
of two bird fountains, being developed in 
the first and partially fixed in the second. 
If a permanent record is required, the tape, 
on leaving the instrument, is run into a second 
fixing bath. The rectifier actually used in 
the experiments shown consisted of a small 
fragment of galena and one of metallic tel¬ 
lurium pressed together. The highest speed 
at which messages have been received at 
Cullercoats from Lyngby is 100 words per 
minute.—Lond. Electrictan, Sept. 17. 

Electric Wave Telegraphy was for some time 
regarded as the Cinderella of Telegraphy by her 
two older sisters, land and submarine telegraphy. 
Events, however, have long since justified the 
opinions formed by many persons who witnessed 
the early work of Marconi, that his form ot 
wireless telegraphy was destined to be of the 
very greatest utility. Its important application 
in naval operations and in connection with ordi¬ 
när}- maritime communication have given it a 
unique position.—Fleming. 
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QUESTIONS AND ANSWERS 
tions must be written only on one side of the sheet on a shee of ‘,defntlfy ’’■mm 11 be withheld. Ques-
and only three questions may be sent at one time No fl ? '* fro,m “ °'her con,ents of the letter, these rules. Wo attentlon will be given to questions which do not follow 
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1371. Aerial. J. J., Bel Air, Md. (1) A 
vertical aerial is best. Make it as high as 
possible, use 5 wires spaced 2 ft. apart, un¬ 
insulated wire No. 12 or 14. 

1372. Telephones for Wireless Telegraphy. 
R. E. A., Everett, Mass. (1) See article by 
Mr. Getz in February issue of this magazine. 
Low resistance telephones are of no value in 
long distance work. (3) See wiring diagrams 
in April issue. 

1373. Aerial. E. H. S., Oak Park, Ill. 
(1) The second one is the better. (2) Five 
No. 12 spaced 2 ft. apart. 

1374. Aerial. E. H. M., Rochester, Ind. 
(1) 50 ft. high. (2) No, bridge around con¬ 
denser. 

1375. Insurance Laws in Regard to Aerials. 
C. N., Davenport, N.D. (1) Ground your 
aerial by means of a 100 ampere switch placed 
on the outside of the house to a No. 4 copper 
wire which is soldered to the water pipes 
before they enter the house. (1) It is used 
with a coherer set to close the local circuit 
and actuate the tapper or de-coherer. Any 
standard book on wireless telegraphy will 
furnish sufficient data. (2) No, the battery 
is not short-circuited, the resistance of the 
potentiometer prevents any appreciable 
amount of current from flowing through the 
circuit. 

1376. Electrolytic Rectifier. F. J. W., 
Winnipeg, Man. (1) See article on electro¬ 
lytic rectifiers in the November, 1908, issue 
of this magazine. 

1377. Wire for Telephone. L. E. W., 
East Brady, Pa. (1) We take it that you 
mean the dielectric constant, which is about 
the same in, both cases. (2) Yes, more turns 
of No. 50 wire may be wound in given space, 
thus making the telephone more sensitive’ 
(3) When the condenser is connected in 
the circuit, the battery charges the condenser 
with a small amount of electricity and a 
momentary current flows through the cir¬ 
cuit, which causes a click in the telephone. 

1378. Acid for Electrolytic Detector. R. 
C. H., Newtonhook, N.Y. (1) See article 
by Mr. Getz, in the February issue of this 
magazine. (2) Use 20% solution of chemi¬ 
cally pure nitric acid. (3) The potentio¬ 
meter regulates the voltage so as to produce 
the best results. 

1379. Metallurgy. G. A. H. Z., Woodbine, 
Kan., asks: (1) How to tell what per cent, of 
carbon is in various grades of steel, as for 
instance, the sorts used for razors, spindles, 

etc. ? (2) Can a “Midget” dynamo be used 
to operate a spark coil for gasoline engine 
ignition? Ans.—(1) A person skilled in the 
art can judge closely by examination of the 
metal at point of fracture, by various tests 
of elongation, torsion and ductility, and by 
microscopic examination of polished sections 
An accurate estimate is obtained by chemicai 
analysis only. A book on metallurgy would 
be interesting and helpful to you. (2) No, 
for the self-induction of the machine is toó 
great, and its entire output too small to be 
the equivalent of a primary battery. 

1380. Adapting Motors.' J. R. P., Eliza¬ 
beth, N.J., asks: If certain 50 volt and 110 
volt 60 cycle fan motors can be rewound so 
as to be used on 230 volt direct current cir¬ 
cuits ? Ans.—No, this is not practicable. 
The cost of changing the machines would 
exceed the price for new ones of the right 
kind. While a person whose time was no 
object might utilize some of the existing 
parts, he would need to replace the squirrel¬ 
cage rotor with a definitely wound armature, 
and then he would probably find no space for 
the commutator. The Interior Conduit Insu¬ 
lation Co.’s make is possibly a little better 
to revise than the other, but in this case you 
will need to take the armature apart, remove 
the short-circuited bars, and then rewind 
the direct current portion over again with 
more turns of finer wire. The field magnets 
will also need more turns. The alternating 
current fan motors have four poles, but for 
direct current operation two poles are better. 

1381. Electrical Books. L. deQ., New 
York City, asks for advice as to the best 
books to get that will treat on practical wiring, 
etc. Ans.—You will find the series of thirty-
one articles on “Electrical Engineering,” 
that we published between July, 1906, and 
February, 1909, gives a valuable and compre¬ 
hensive survey of the entire field. We have 
constantly been receiving expressions of 
commendation regarding them. Three small 
and inexpensive books will be of great value : 
“The Electrical Engineer’s Handbook,” by 
the International Textbook Co., “Cushing's 
Standard Wiring,” and “Clayton & Craig’s 
Questions and Answers about Electrical 
Apparatus.” 

1382. Vibrator Condenser. W. S. T. 
Ft. Worth, Tex., asks: (1) Would a 6 in’ 
spark injure a man? (2) Could I use either 
110 volt d.c. or dry cells? (3) Will I need 
a condenser to use in parallel with the vibra-
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tor? Ans.—(1) Yes, a 6 in. spark is very 
dangerous. (2) You do not state for what 
purpose you intend to use 110 d.c. or dry 
batteries. The current in a dry cell is direct, 
and hence, with the introduction of à suitable 
resistance, 110 volt d.c. could be used when¬ 
ever dry cells are used. (3) Yes, a con¬ 
denser must be bridged around the vibrator 
to insure a sharp break of the current. 

1383. Wireless Book. C. S., Jr., Boise, 
Idaho, asks: (1) Please tell me a good book 
telling how to make a wireless telegraph for 
about 1,000 miles. Ans.—“Wireless Teleg¬ 
raphy,” by H. LaV. Twining, is a very good 
book on wireless instruments. We can mail 
it to you upon receipt of $1.50. See also 
Mr. Guilford’s article in recent issues of the 
Electrician and Mechanic. 

1384. Sending Distance. P. H. W., New¬ 
ark, N.J., asks: (1) Will you kindly tell me 
how far I can receive with following instru¬ 
ments: 100 ohm telephone receiver, silicon 
detector and a small single slide tuner. (2) 
With a double slide tuner, 2,000 ohm receivers, 
fixed and variable condensers, a silicon de¬ 
tector and a loop aerial, consisting of No. 4 
14 aluminum wires 16 in. apart to be used in 
connecting with both sets; aerial 50 ft. high, 
60 ft. long. (3) How far can I send with a 
1 in. coil, two pint Leyden jars, a helix and 
key? Ans.—(1) and (2) See article by Mr. 
Getz in February, 1910, issue of this magazine. 
(3) Your sending range is about 1 mile with 
ordinary aerial. 

1385. Leyden Jars for Small Coil. T. F., 
Ardmore, Okla., asks: How many Leyden 
jars are needed as a condenser for a % in. 
spark induction coil ? Ans.—One Leyden jar 
about the size of a drinking glass would be 
sufficient for the secondary. The condenser 
to be bridged around the vibrator should be 
made of tinfoil with paper as dielectric. 30 
sheets of tinfoil 3x1% will suffice. 

1386. Receiving Distance. G. Y., Hills¬ 
boro, Tex., asks: (1) With the following 
instruments could I be able to receive wireless 
messages from Galveston (350 miles) ? Elec¬ 
trolytic detector, loose-coupling tuning coil, 
variable and fixed condenser, 1,000 .ohm 
receiver, potentiometer and doughnut trans¬ 
former as described in the November issue 
of Electrician and Mechanic. My aerial is 
100 ft. high. (2) If this would not receive 
the above named distance, what instruments 
would you advise me to use? Ans.—Yes, 
you should receive the Galveston station, 
provided that they use 5 k.w. transmitting 
instruments. (2) I would advise you to add 
a double slide tuning coil and ' a pericon 
detector. 

1387. Resistance of Telephone. L. G., 
E. Toledo, Ohio, asks: (1) How to tell the 
ohms resistance in a telephone receiver? I 
got several telephone receivers and at the 
time of purchase I did not inquire their ohms 
resistance. (2) How many times can dry 
cell batteries be discharged, also give me a 
good formula for recharging? (3) Will a 
door bell ringer of 6 volts between one out¬ 
side pole and the middle, 13 volts between 
the other outside pole and the middle pole 
and 19 volts between the two outside poles 

be all right to overrate an induction coil of 
% in. spark capacity? Ans.—(1) Certain 
measuring instruments are necessary. Send 
them to the manufacturer who made them 
and he will undoubtedly enlighten you. (2) 
Dry cells cannot be recharged. They are 
sometimes renewed by moistening the interior 
with vinegar or a solution of either salt and 
water or sal ammoniac and water. (3) It is 
doubtful if such a ringer would do the work 
you require of it. It is probably an a.c. 
generator, and its output in amperes cannot 
be very much. 

1388. Battery Motor on 110 a.c. J. B. S., 
Oklahoma City, Okla., asks: (1) Can a smail 
shunt wound battery motor be run on 110 
volts a.c. 60 cycle by connecting the field in 
series with the armature and putting a lamp 
or two in series with it? (2) Will it burn 
the motor out to run it too long at one time 
in that way? Ans.—(1) Yes. (2) Not if 
the proper amount of current flows through it. 

1389. Lightning Arrester. H. L. L., Clark, 
So. Dak., asks: (1) In a lightning arrester 
of this make, why does not the lightning go 
through the telephone. The company claims 
that it will not. The manager of the tele¬ 
phone company here claims it will go through 
the telephone. It is about 5-32 in. between 
the line wire plate and the middle plate. (2) 
What is the nearest wireless telegraph station 
to Clark, So. Dak. ? Ans.—(1) We must refer 
you to the makers of the instrument you 
mention. (2) There are commercial stations 
at St. Louis and at Chicago. 

1390. Spark Coil. H. E. H., Jersey City, 
N.J., asks: for dimensions and data of a 
spark coil, giving 8 in., to be wound with 
No. 28 S.C.C. wire, such as length and diame¬ 
ter of core, size of wire and number of layers 
in primary, diameter, number and size of 
sections of secondary. Ans.—It would be 
very impractical to build a coil giving such 
a length of spark, using the wire you mention. 
If your only object is to obtain a long spark, 
why don’t you use a much smaller wire ? 

1391. Size of Spark. P. P., Brooklyn, 
N.Y., asks: (1) I have made an induction 
coil with 12 in. core 1% in. diameter, 2 layers 
No. 12 for primary, hard rubber tube over 
primary 3-16 in. thick; secondary about 5 lbs. 
No. 36 wound in 28 sections, 5 in. outside 
diameter % in. thick. How far would this 
coil transmit under average conditions, with 
aerials about 50 ft. high and 50 ft. long, using 
up-to-date receiving instruments? (2) How 
far if coil was wound with No. 32 instead of 
No. 36 wire on secondary? Ans ? 

1392. Wiring Diagram. W. McM., Port¬ 
land, Ore., asks: (1) My aerial consists of 
4 iron wires. It is 37 ft. long. My pole is 
38 ft. high. I have a loose coupling tuning 
coil, adjustable condenser, electrolytic de¬ 
tector, 75 ohm receiver. I have two ground 
connections, one of zinc 1 ft. square, and an¬ 
other connected to a water pipe. Does this 
increase my radius any? My sending con¬ 
sists of a 1 in. spark coil, a condenser of 3 
sheets of glass, helix of 10 turns of No. 8 
copper wire, wound on a frame 12 in. high 
and 8 in. in diameter. (2) Is the enclosed 
sketch of connections good? Ans.—(1) The 
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water pipe ground is the best. (2) No. See 
Mr. Guilford’s article in May, 1910, issue. 

1393. Telephone Line Induction. S. J. 
G. P., Aladdin, Wyo., asks: I have a question 
on telephone matters which I should like to 
get answered from any of the readers of the 
Electrician and Mechanic. I had the tele¬ 
phone in working order and doing all right, 
having had a permit to string the wire for a 
quarter of a mile on a company’s poles, then 
cut off across country. One day 1 called up 
the owner on the other end of the line. Out 
of curiosity I pulled down the receiver and 
heard some person talking. I could not make 
out so I started to investigate to try to find 
where the connections were. There should 
be none on this line as it was private. I 
thought someone was playing a joke on me. 
I was told that the electrical wave was jump¬ 
ing from one wire to the other. I told the 
other person that I did not believe it was pos¬ 
sible as there was 15 in. between the two wires 
and only three wires on the poles altogether 
and they were all bridging phones with ground 
connections. I should like to have the editors’ 
and readers’ opinion on this matter through 
the Electrician and Mechanic in some late 
number. Ans.—Your trquble was due to 
what is known as induction. When a vary¬ 
ing current of electricity flows through a wire 
which is in juxtaposition to another, a current 
of electricity is set up in the second wire. 
This will happen every time the wires are 
close to one another, and when they are in 
no way connected to one another. 

1394. Induction Coil. W. T. B., Somerset, 
Ky., asks: (1) I have a coil, core 16 in. x IX 
in., primary wound with two turns No. 14 wire ; 
secondary wound with 8X lt>s. No. 36 wire 
in 46 sections, %« in. x 5X in., using two Ley¬ 
den jars across sparkgap; I only get 1 in. spark 
with 12 volts and 12 amperes. Have 100 
5 x 10 sheets tinfoil in condenser across make 
and break in primary. Advise how to get 
best results with above apparatus. Ans.— 
Your primary is altogether too small in pro¬ 
portion to your secondary. We should advise 
using about 2 lbs. No. 10 double cotton 
covered wire on primary. You would then 
obtain a 9 in. spark. 

1395. Condenser - Transformer. E. T. Z., 
Buffalo, N.Y., asks: (1) How many glass 
plates shall I use as condenser for a trans¬ 
former of the following dimensions: closed 
laminated core 10 in. x IX in- deep, i.e., 
IX in. x 4 in. cross section; iron primary 
winding 104 double turns No. 10 D.C.C. 
magnet wire, 52 double turns on each leg 
arranged for either series or parallel connec¬ 
tion; secondary, 30,000 turns 15,000 on each 
leg of No. 28 black enamel wire developing 
a voltage of about 17,500? (2) Is this trans¬ 
former too powerful to use for an aerial 125 ft. 
long, 60 ft. high and four No. 14 bare copper 
wires? If so about what size aerial should 
be used? Ans.—(1) Your condenser is too 
small: Add more condensers, constructing 
in sections according to article in March, 1910, 
issue of this magazine, and add enough sec¬ 
tions to obtain a loud crackling spark. (2) 
No. 

1396. Closed Core Transformer. “Mary¬ 
land,” asks: (1) Give data for building a 
X k.w. closed core transformer. (2) Give 
diagram showing how to connect a X k.w. 
transformer, condenser, spark gap and helix 
to secure the best results. (3) Could any 
satisfying results be gotten by using an oscil¬ 
lation transformer with a X k.w. transformer ? 
If so, give diagram to connect, also the size 
of wire to use. (4) What will my sending 
range be with the instruments in question (3). 
With aerial 50 ft. long, 50 ft. high at one end, 
and 30 ft. high at other end, three wires? Ans.-
(1) This was fullv written up in July, 1909, 
and August, 1909, issues of this magazine 
which can be had for 10 cents a copy. (2) 
See “Construction of a 1,000 mile Wireless 
Station”—Part IV., in the May issue. (3) 
Yes, use No. 10 copper wire on secondary 
and primary, or better still, see article Con¬ 
struction of a 1,000 Mile Wireless Station 
Part II, in March issue of this magazine. (4) 
You cannot depend on sending more than 
15 to 20 miles with such an aerial. 

1397. Aerial Pole. F. L. B., Moosup, 
Conn., asks: (1) Does it make much differ¬ 
ence whether wireless instruments are near 
the ground or in a second story of a building ? 
(2) What instrument is it necessary to use 
in testing a receiving set which is connected 
as shown by my sketch sent herewith? (3) 
How could a pole made of iron piping be 
insulated from the ground so as to be practical 
for a wireless aerial, and would insulators 
such as are used on trolley wires be suitable 
for insulating guy wires of same? Ans.— 
( 1) The height above ground will not affect 
the wireless instruments. (2) Ring a bell 
or a buzzer about 6 ft. away from the instru¬ 
ments; the resulting spark will set up a series 
of waves which can be plainly heard in the 
receivers. (3) Set it in a porcelain bowl or 
in a large porcelain insulator such as are used 
on high voltage transmission lines. Yes, 
such insulators have been used with success 
by amateurs. 

1398. Sending Range. P. C. L., Phila¬ 
delphia, Pa., asks: (1) I have a wireless 
outfit consisting of sending: % in. spark 
coil, the spark which is a flame about Xs in. 
thick and X in - l°ng; variable condenser of 
11 plates 7x5; spark gap; helix, and 20 ft. 
of No. 6 aluminum wire. Receiving: silicon 
detector; fixed condenser ; tuning coil, 2X in-
x 12 in. wound with No. 24 wire; two 1,000 
ohm receivers; two 2,000 ohm receivers. 
Ground, gaspipe. Aerial 60 ft. high, 4 wires 
No. 14 copper, 100 ft. long, slanting to 25 ft. 
from ground. What is sending and receiving 
radius with two 1,000 ohm and two 2,000 
ohm receivers ? (2) Where can I buy a 
X h.p. gasoline or steam engine? Ans.— 
(1) See query 1311 in May issue. Your 
sending range is about two miles. (2) You 
might advertise in the columns of this maga¬ 
zine for such an engine. You can probably 
secure a second-hand one very cheaply. 

1399. Anchorage for Mast. J. C., Sharon, 
Pa., asks: (1) How far from the base of a 
60 ft. mast would it be necessary to anchor 
the guys to make it safe? (2) Of a 100 ft. 
mast? Ans.—(1) 30 ft. (2) 50 ft. 
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1400. Sending Range. F. M. B., Hing¬ 
ham Centre, Mass., asks: Please state my 
receiving and sending radius of the following : 
receiving : tuning coil 300 ft. No. 20 enameled 
wire; Seth W. Fuller silicon detector; two 
75 ohm receivers; one 500 ohm receiver, 
fixed condenser, variable condenser, poten¬ 
tiometer; aerial, highest end 45 ft., 150 ft. 
long, four wires. Sending: helix, IX in. spark 
coil, zinc spark gap, 12 dry batteries, Morse 
key, 6/4 pt. Leyden jars. Ans.—See query 
1311, in May issue of this magazine. You 
should be able to send about 4 miles. 

1401. Galvanometer. W. G. L., Barton, 
Md., asks: (1) In the April, 1910, number, of 
your splendid publication, Mr. W. C. Getz 
says (in first paragraph on page 358) that 
G = A x a, when obtaining the resistance 

of galvanometer by method shown in Fig 5 
on ^>age 359. How can G^Rxa when 

= ~ ? (2) Why does moving the brass 
tube in and out of the shocking coil (described 
on page 209 of December, 1909 number) 
vary the induced E.M.F.? (3) What is the 
reluctance of brass compared to that of air? 
Ans — (1) This is an error. It should read 
G = ——, in both paragraphs 1 and 2; the 
correct formula is given on the sketches. 
(2) Because the brass tube acts as a short-
circuited secondary winding and absorbs a 
portion of the energy that would otherwise 
_go to the primary winding, thus altering the 
E.M.F. of the secondary winding. (3) The 
reluctance of any non-magnetic material is 
independent of the flux-density and is prac¬ 
tically the same as a vacuum or air. Thus 
the reluctance of brass and air are practically 
•equal. 

1402. Induction Coil. Dynamo. E. T. K 
Cambridge, Mass., asks: (1) How long a 
spark will a coil give that has a core 9 in. 
long, wound with three layers of No. 18 wire in 
primary, and 1 lb. of No. 30 wire in secondary ? 
(2) A toy dynamo has a 3-prong armature 
IX in. in diameter and 1 in. in length. Each 
■of the three armature coils has 24 turns 
of No. 24 wire, and field has 48 turns 
of No. 20 wire. How many volts will it 
give? Ans.—(1) If the coil is well insulated, 
and this cannot be well done unless there 
are several sections in the secondary, and 
there is good separation from the primary, you 
-ought to get 1 in. sparks. You will improve 
the operation if, for the primary, you use 
two layers of No. 16 instead of what you 
propose. Condenser may have 100 sheets of 
tinfoil, each 5 in. x 7 in. (2) You did not 
.give the diameter of the field core, so we can¬ 
not judge what the output is likely to be. 
In general, we should expect you to put several 
times as much wire on the field, and then 
perhaps you might get 5 volts. 

1403. Armature Winding. W. W., 
Chicago, Ill., has tried to rewind the armature 
•of a fan motor, and while the work is free 
from grounds, the machine will not run. 
Can we surmise the reason? Ans.—With 
such fine wire and few slots there ought to 
be no great difficulty, and we think your next 

attempt will be successful. With the slots 
conceived as being numbered 1 to 12, inclu¬ 
sive, wind in 1 and 7, until the space’ is half 
occupied, letting about half the wires pass 
on one side of shaft, the rest on other side. 
Then twist a loop in the wire, so that it will 
come between slots 1 and 2. Continue the 
winding into slots 2 and 8, until they are also 
half full, and leave a loop between slots 2 
and 3. Proceed in this manner, until there 
is wire in all the slots, and there are 5 loops 
Continue directly on top of the first coil that 
was wound, until this is completely filled, 
and a loop is left between slots 7 and 8 Iri 
like manner proceed until all the slots are 
filled, and you have 11 loops, and finally, 
a twelfth is obtained by twisting the very 
beginning with the end. ' These connect with 
the 12 commutator segments. It may be 
improper, however, to lead these directly to 
the nearest segments, but to give them all a 
twist, so that the brushes will rest on seg¬ 
ments that connect with coils lying between 
the two pole tips. 

1404. Large Induction Coil. R. B. T., 
Jamestown, N.Y. proposes to make a coii 
having a core composed of a bundle 3 in in 
diameter of No. 22 iron wires, 27 in long 
Primary, two layers of No. 10 wire. He asks 
what would be proper winding for the second¬ 
ary, and would 110 volts be suitable to oper¬ 
ate the coil? Ans.—We have no data for 
coils above 18 in. in length, and one of that 
length would have 3 layers of No. 10 wire in 
primary, 12 lbs. of Ño. 33 in secondary. 
Condenser, 60 sheets of tinfoil, 8 in. x 12 in 
Before attempting such an expensive struc¬ 
ture it would be well for you to look up, in 
some library, a description of Spottiswoód’s 
celebrated coil, 42 in. in length. The 110 
volts would be entirely unsuitable, the num¬ 
ber of turns to fit it 'having altogether too 
much self-induction: 10 volts with quite a 
heavy current would be needed. 

1405. Rotary Converter. H. C. C., West 
Winfield, N.Y., asks several quesitons’ about 
the 75 watt machine described in the last 
April magazine. Particularly he asks about 
the method of winding the 36 poles of the 
armature. Ans.—You quite mistake the 
scheme of the winding, for the machine has 
six poles, not 36. In winding the armature, a 
group of six teeth is enclosed by each one of 
the formed coils, to match the field poles 
There is an extended description of this 
method of winding drum armatures in the 
magazine for November, 1908. 

!406. Solenoid. H. W. M., Spokane, 
Wash, asks: (1) What size of solenoid and 
wire should be used to give the greatest 
amount of pull when connected to a 110 volt 
circuit ? Momentary large currents would 
be permissible. (2) Would the pulling capac¬ 
ity be increased by bunching the winding 
near the end towards which the core moves ? 
(3) What metal would be most suitable for 
the contacts to allow for small pressure and 
freedom from sparking ? Ans.—(1) You give 
no idea as to what dimensions you wish 
whether the device should use 40 lbs. of wire 
and exert a pull of perhaps 100 lbs., at an 
expenditure of X h.p. power of electrical 
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energy, or whether the device should weigh 
only a few ounces and exert a correspondingly 
small pull. If you use a single straight core 
the pull will not be over one quarter of what 
two parallel coils will give when acting on a 
U-shaped core. The distance through which 
the pull will act will be, however, rather longer 
in the first case. You will find valuable in¬ 
formation on such matters in Underwood s 
book, entitled “The Electromagnet.” Also 
in an article by Goldsborough, in the Electri¬ 
cal World for July 28, 1900. (2) Yes, this 
is often done, but you may as well wind the 
whole to the same diameter, especially if the 
distance over which the pull is to act is long. 
(3) A good method is to use flat copper con¬ 
tacts under paraffin oil, thus imitating the 
common scheme of “oil switches.” Let one 
contact be fixed and at the lower end of a 
slender arm ; let another be of about the same 
dimensions, but insulated from the first and 
hinging at the top. A finger piece at right 
angles will serve to actuate it. Set a tumbler 
of oil below, so as to have the contacts well 
immersed. If the disruptive electromotive' 
of self-induction, at the moment of the break, 
is too vigorous, and endangers the insulation 
of other apparatus, say of the potential coil 
of the meters, you can lessen its effect by 
connecting an incandescent lamp across the 
contacts. 

1407. Wireless Telegraphy. R. E. R., 
Central Village, Conn., asks: (1) Would 
wiring several lights in the manner shown 
below work all right to turn on and off at 
two different places? (2) How far would 
the following instruments receive with an 

data for the construction of a tuning trans¬ 
former for long distance work, with movable 
primary ? Please give size of wire, length 

aerial 30 ft. high and 25 ft. long of six insulated 
wires No. 16. Electrolytic detector, two slide 
tuning coil, potentiometer, adjustable con-

* denser, pair of 1,500 ohm receivers and bat¬ 
teries? (3) What wireless firm would you 
recommend to be reliable ? Ans.—(1) Yes. (2) 
See article by W. C. Getz in February, 1910, 
issue of this magazine. About 30Ö miles. 
(3) Any firm advertising in our columns. 

1408. Wireless Telegraphy. F. P. H., 
Baltimore, Md., asks: (1) I have a wireless 
receiving station and the instruments are 
connected as in the diagram shown. When I 
remove both slide contacts A and B from the 
coil and place two fingers from slide A to 
slide B, I can hear a loud humming noise 
like in a telephone, sometimes being louder 
and then again faint and sometimes not at all. 
I can hear it by removing slide spring A from 
coil and touching slide rod A with one hand 
and touching one terminal of the receiver 
with the other hand. Is this noise due to 
induction of nearby wires or does it show that 
there is ground somewhere although the 
aerial is well insulated? (2) Give me some 

of coil and diameter and number of slides?' 
Would like to make primary without slide 
rod. Ans.—(1) The noise is due to induction 
of nearby wires. (2) See February, 1910, 
issue of this magazine. 

1409. Copper Wire. E. S., Providence, 
R.I., asks: (1) Where can I buy cellulose 
acetate for enameling wire ? (2) Where could 
I buy copper wire cheap ? (3) Could I make 
an induction coil having the primary and 
secondary end to end on a core without the 
secondary being wound over the primary ? 
Does a small core make any difference to 
the strength of the aerial? I would like to 
make a coil out of wound copper wire on 
spools by connecting the spools of the second¬ 
ary together. Only one spool of primary. 
Ans.—(1) See question No. 1338, June, 1910, 
issue. (2) Copper wire cannot be bought 
“cheap.” It is a standard commodity, the 
prices of which fluctuate only with the market 
quotations. (3) Yes, such construction is 
possible. There is a straight core trans¬ 
former now on the market which is constructed 
on that manner. The size of the core in¬ 
fluences the length of spark of the secondary. 

1410. Spark Gap. W. C. S., Camden, 
N.J., asks: (1) Is a steel spark gap more 
efficient than a zinc one for amateur stations ? 
(2) Which is best for an aerial, aluminum or 
copper wire and what size? Ans.—(1) Steel 
or a steel alloy is now generally used in place 
of zinc. ' When steel is used the spark has 
less of a tendency to arc than when zinc is 
used. (2) Both kinds of wire receive equally 
well. Aluminum is used where a light aerial 
is wanted. 

1411. Aerial Mast. P. H. M., Jamaica, 
N.Y., asks: (1) Can a pericon detector such 
as described in the January, 1910, number, be 
used on the portable outfit? (2) Could a. 
IX in. or in. ’ron pipe be used for the 
aerial mast (in section) instead of the heavy 
wood sections ? (3) If dry batteries are used 
what are the dimensions of each. Ans.— 
(1) Yes. (2) For heights below 60 ft. it is 
practical to use iron pipe. There is always 
the possibility, however, that the pipe will 
buckle while it is being erected. Use 1% in. 
pipe. (3) 15 volt 25 ampere cells are used. 
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TRADE NOTES 
North Bros. Mfg. Co. have just placed on the 

market a new drill. It has every feature that 
has made the “Yankee” Breast Drills so popu¬ 
lar. It is a somewhat smaller style of drill than 
those many of you know so well, and has a 
handle that can be held in the hand or against 
the body when in use. 

The special feature is the simple mechanism 
for changing action of the tool and operated by 
merely moving the shifter on cylinder between 
the small gears on spindle and the simple device 
for changing speed. 
Note the little slide on cylinder between gears 

and the notches. With slide in first notch (at 
top), it is a plain drill, in second a left-hand 
ratchet, in third a right-hand ratchet, in fourth 
a double ratchet where any movement of 
crank forward or backward causes the drill to 
cut continuously, a time saver and convenience 
when working in corners where crank cannot be 
turned. In fifth (at bottom) gearing, etc., is 
locked to open or close chuck. 
The 2-jaw chuck holds accurately and se¬ 

curely both square or round shanks, and 3-jaw 
round shanks only, up to -Mi in. 

Adjustable ball bearings take all strain. 
The side handle can be unscrewed and has 

screw driver bit to fit screws in drill. 
The frame is malleable iron, finished in dead 

black color. The chuck body is malleable iron, 
polished and nickel-plated. The jaws are of 
steel,‘drop-forged and hardened. The spindle 
of steel and gears are cast iron with cut teeth. 
The driving gears are 4% and 2 in. diameter, 
and driven gears on spindle 1% in. diameter. 

BOOK REVIEWS 
Dynamo Building for Amateurs; or, How to 

Construct a Fifty-Watt Dynamo. By Arthur 
T. Weed, Member of N.Y. Electrical Society. 
Norman W. Henley Pub. Co., New York, 
N.Y., 1910. Price, paper, 50 cents; cloth, $1.00. 

This book is a practical treatise, showing in 
detail the construction of a small dynamo or 
motor, the entire machine work of which can be 
done on a small foot lathe. Dimensioned 
working drawings are given for each piece of 
machine work, and each operation is clearly 
described. This machine when used as a 
dynamo has an output of fifty watts; when used 
as a motor it will drive a small drill-press or 
lathe. It can be used to drive a sewing machine 
on any and all ordinary work. 
A B C. of the Motorcycle. Text and Illus¬ 

trations that Make the Mechanism and Opera¬ 
tion of the Machine Clear to those Directly 
and Indirectly Interested. A book for the 
Use of People who want the show-how feat¬ 
ures. By W. J. Jackman, M.E. The Charles 
C. Thompson Co., Chicago, Ill., 1910. Price, 
$1.00, cloth; $1.50, leather. 

With the growing importance of the motorcycle 
as a means of both economical and pleasurable 
travel, there is a growing demand for a book 
which will serve as an elementary text-book 
for those who desire to learn to operate such 
machines. Of course, the standard books on 
automobiles give many useful hints; but after 
all, the peculiarities of the motorcycle are such 
that it deserves special treatment. This is given 
it in this useful handbook, which is most com¬ 
plete and helpful. Some idea of the usefulness 
may be obtained by perusal of the following list 
of contents: Inception and Evolution of the 
Motorcycle, Modern Machines and their \ ital 
Parts, How to Master the Mechanism, Produc¬ 
tion and Application of Motive Power, Con¬ 
struction and Operation of the Carbureter, 
What the Carbureter Does, Ignition Systems, 
Batteries and Magnetos, Practical Methods of 
Handling, Various Types of Motors, Theory 
and Effect of Internal Combustion, Troubles 
of all Kinds and How to Avoid or Overcome 
Them, Lubrication Methods, Transmission or 
Drive Systems, How to Compute Horse Power, 
Relation of Power and Speed, Weather Effects 
on Gasolene Engines, Cost of Maintenance on 
Basis of Mileage, Some Don’ts that will Save 
Time and Money, Selecting a Motorcycle, Hints 
for the Buyer, What an Owner should do on 
Receiving a New Machine, The First Ride. 
Selected Words for the Ad.-Writer. By B. S. 

Tait, 1250 North J St, Tacoma, Wash., 1910. 
Price, $1.00. „ , , . , 

The author of this useful little handbook, which 
is gotten up in pocket form, so that it may be 
easily carried about for instant reference, has 
collected in the form of a dictionary, of syno¬ 
nyms, practically all of the words in the English 
language, which express quality, advantages, 
and price. A miscellaneous list gives other 
words, useful in advertising construction, and 
then follows a long list of advertising sentences. 
By the use of this book, the man who is writing 
advertisements may instantly find the exact 
word which he desires to express his idea, and 
in writing a series of advertisements on the same 
subject can introduce a most useful variety. 
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WIRELESS sîH°°cLSCOURSES 
Operating. Constructing. Engineering. 

TERMS 
Spring, Summer, Autumn, Winter. 

SESSIONS 
Morning. Afternoon. Evening. 

SPECIAL 
Speed Classes for amateurs and others during the summer 

months; also instruction in Theory and Assembling. 
Special rates upon request. Mention “ speed classes.” 

Call or send postal for illustrated catalog “ E.” 
Boston Telegraph Institute 

Ô99 Boylston St., corner of Gloucester St., 
Boston, Mass. 

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

^RiDER AGENTS WANTED 
la each town to ride and exhibit sample xqio model. Write 

for Special Offer. Finest Cf/T/,, 097 Guaranteed 1910 Models Z 
with Coaster-Brakes and Puncture-Proof tires. 1908 and 1909 MODELS C 7 ALL OF BEST MAKES.... V* Z 
1OO Second-Hand Wheels 

AU makes and models, good as new q w Q Great Factory Clearing: Sale. «° We Ship on Approval without a cent 
IO O^’ Freo Trial 

TIDrÇ coaster-brake wheels, lamps, and 
I IltEtJ sundries, half usual price s. DO NOT 

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

BUY till you get our catalogue and o^r. Write now. MEAD CYCLE CO. Dept. K250 CHICAGO 
Convert your Bicycle into a Motor Cycle. 

with a Steffey attachment. Costs less than 
a regular motor cycle and does the same 
work. Also a complete line of motors and 
castings for stationary and marine. 2 cent 
stamp for catalogue. 

STEFFEY MANUFACTURING CO. 
30th and Girard Avenue, Philadelphia, Pa. 

BRAZING and SOLDEftlNGny James hobart 
The book that shows you just how’ to handle any job of brazing or 

soldering that comes along ; tells you what mixture to use. howto 
make a furnace if you need one. Full of kinks. Fourth edition. 
Price 25c. Sampson Publishing Co.. 6 Beacon St., Boston. Mass. 

BUBIER’S TEN-CENT 
ELECTRICAL BOOKS VV A M T P n MW 01 G00D CHARACTER TO 

H H 11 I L U BECOME CHALI HLRS-AU TO MECHANICS 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 
How 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

Make a Dynamo. 
Make_a Telephone. 
Make an Electric Motor. 
Make a Storage Battery. 
Make a ’ — 
Make 
Make 
Make 
Make 
Make 
Make 
Make 

a 
a 

Storage Battery. 
Wimshurst Electric Machine. 

a 
a 

Magneto Machine. 
Medical Induction Coil. 
Pocket Accumulator. 
Plunge Battery. 
Voltmeter. 
Galvanometer. 
Hand Dynamo. 

Make a Talking Machine. 
Make a Horse-Power Motor or Dynamo. 
Make a Toy Motor. 
Make an Electric Bell. 

VOUR salary check on Saturday might as well be several times 
1 more than it is now. We can prepare you as an automobile 
salesman, demonstrator or chauffeur, if you will lend us one hour of 
your spare time each day for about twelve weeks. Demand for 
trained men in the automobile business far exceeds the supply. We 
teach you by mail in your own home and assist our graduates to get 
positions. Part of tuition payable after you securea position. We 
employ you while taking the course. Easy payments. Write for 
descriptive plan C and letters from graduates holding good positions. 

THE AUTOMOBILE COLLEGE OF WASHINGTON. INC. 
WASHINGTON, D.C. 

Largest School of expert automobile engineering in U.S. 
Reference: Fourteenth Street Savings Hank, Washington. 

How to Wind Armatures. 
How to Make an Ammeter. 
How to Make a Thermostat. 
Motor Rotation. 

YOU CAN DO GOOD WORK 
THE FIRST TRIAL PAINTING 

How 
How 
How 
How 
How 
How 

to 
to 
to 
to 
to 
to 

Make an Electric Soldering Iron. 
Make a Small Electric Heater. 
Make an Electric Furnace. 
Make a Hand-Feed Arc Lamp. 
Make a Jump Spark Coil. 
Make a Rheostat. 

NEW ADDITIONS: 
How to Make a Small Transformer. 
How to Make a Condenser and a Leyden Jar. 
Telephone Troubles and How to Find Them. 
The Manual of Telegraphy. 
Also Some Standard Books at reduced prices. Cloth 

Salemen’s Samples. Original Price Now 
Prindle’s Electric Railway of Today, 
How to Build an Automobile, 
Handbook of Wiring Tables, 

50c 
50c 
75c 

i Or lOc 10c 

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

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

BUBIER PUBLISHING COMPANY 
132 Market St., Lynn, Mam. Nebraska City, Neb. 
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A STORY BOOK FREE 

OUR VERY 
Very interesting and instructive to those wanting the very liest edge 
tools made. Apostai addressed to Mark Co.. 18 Brown H 
Race Rochester, N. Y., sole makers for more than thirty years 
of the famous I). R Barton tools, will bring it with their catalogue. 
[In writing mention this magazine.] 

USEFUL 
$3 Worth of Certainty 
“ECLIPSE” 

Battery Ammeter 

It will tell you exactly where 
your batteries stand «3.00 

ELDREDGE ELECTRIC MEG. CO. 
12 P.O. Sq., Springfield, Mase. 

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

Save Yourself ßO% on Wireless 
Coils by Sending in This Ad 
These high grade Wireless Coils, like 

the illustration, wound with the highest quality 
of enameled wire, are capable of producing 
good hot spark from 54 inch to 2J4 inches in 
length. With this advertisement our prices are 

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

*• follows: No. 1. S to Min.. $3.50. No. 2, % to 1J 4 in.. $4.50. 
No. 3,1 ! y to2jz in , $9.00. Storage Battery, $12.00. st°ras' bat-
teries will deliver 6 volts for 60 ampere jours andguaranteed for one year. 
Large discount to dealers. We have a catalogue but these are our prices, 
so send in the ad and we will send you the goods as per prices quoted. 
All goods guaranteed. Particulars sent for 2 cent stamp—Dealers free. 

LEMKE ELECTRIC CO. «Dept. E. M.) Milwaukee, Wis. 

IOOO BARGAINS IN WIRELESS TELEGRAPHY 

Write for free descriptive bulletins of so ct. 
Tuning coil si receiver; S2.5o adjustable con¬ 
denser; COILS; RELAYS ETC. 

BURTT MFC. CO., Wollaston, Mass. 

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

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

.10 

.10 

I-WEAK SIGNALS EASILY READ-
TEMPERING STEEL, ANNEALING 

by connecting with Leyden Jars our 

New WIRELESS CONDENSER 
T unes out unwanted signals 
Price 2.50, tubular type. 
Send 2c. for catalogue. 
ETHERIC ELECTRIC CO. 
71 Barclay St., New York, N.Y. 

$54.00 per day the record 
of the CAMERA-SCOPE 

And we can prove it. Anyone can operate it. Makes 
6 finished button photographs a minute. Price 
Camera-Scope with supplies for making 300 pictures 
(enough to pay for the complete outfit) $25.00. 
Extra buttons |1 .00 per hundred ; extra frames >1.50 
per gross. Be independent and make money for 
yourself. Write to-day. 
W. S. MOUNTFORD, 100 Maiden Lane, 

New York, N. Y._ 

“KNIFE” Pat. 

M-inch shaft and up. 
No fitting ; just push them on. 
10 cents in stamps for sample. 

PRESSED STEEL M FG. co., 
454 The Bonnie, Philadelphia, Pa. 

Before Designing Your 

ELECTRIC MOTORS OR ■ DYNAMOS 
Send for our Circular of castings and 

}>arts. Armature discs, commutators, brush 
lolders, etc., for Motors of 1-10 to 2 h. p. 
Dynamos to 25 light. FINISHED MA¬ 
CHINES AT LOW PRICES. 
We always have a few second hand 

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

F. E. AVERILL, Mgr. 
363 7th St.. Buffalo. N. Y. 

AND 
By 

DYES, 

CASE HARDENING IRON. 
M. Cole. 

STAINS, INKS, LACQUERS, 
VARNISHES AND POLISHES. 

By Chas. G. Leland and Thos. Bolas. 

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

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

F. C. Lambert. 

DESIGNING AND DRAWING. 
By Chas. G. Leland. 

SAMPSON 

.10 

.10 

.10 

.10 

.10 

PUBLISHING CO 
6 Beacon St., BOSTON, MASS. 
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JUST OUT! ! 
THE WIRELESS OPERATOR’S 

POCKETBOOK OF INFORMATION 
AND DIAGRAMS 

LEON W. BISHOP 
An up-to-date new book on this most up-to-date 

subject. 
Intended for those who already have some knowledge 

of wireless, but in plain language so you can 
understand it. 

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

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

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

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

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

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

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

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

Postage, 5 cents. 
IÎIT15IKK 1’1115. CO. 
132 Market St., Lynn, Mass. 

MIDGET SEPARABLE CONNECTORS 

List No. 6501—Cut Full Size 

The cap is broken to show method of connecting 

A VERY handy and safe connector for primary or 
storage battery circuits for making and breaking 

contacts. Safely and quickly applied. The screw caps 
on each end are made of hard ruober composition and 
will prevent shocks to the user, and also protect the 
connections of wires and binding posts. 
They are used extensively on automobiles, launches, 

for connecting battery electric lamp circuits, and in 
thousands of other places where a quick connector is 
desired. 
List No . Net Price 
6501 Midget Separable Connector, small size $0.25 
6502 Midget Separable Connector, medium size .30 
“SOMETHING ELECTRICAL FOR EVERYBODY “ 

Catalogue 24 M mailed on request. 
Mauhattan Electrical Supply Co. 

17 Park Place, New York. 
188 Fifth Avenue, Chicago, Ill. 

FLYING MACHINES 
PAST PRESENT FUTURE 

A popular account of flying machines, dirigible balloons and aero¬ 
planes—by Alfred W. Marshall and Henry Greenly. This work 
was written with a view to presenting a popular exhibition of this 
Intensely interesting subject. 12 mo.—134 pages—fully Illustrated. 
Price, 50 cents, postpaid. 

SAMPSON PUBLISHING CO. 
6 Beacon street - Boston, Mass. 

HOW TO RUN AN AUTO 

Send in One Year’s Subscription to 

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

18 MONTHS FOR THE PRICE OF 12, 

$1.00 
SAMPSON PUBLISHING CO. 
6 Beacon Street Boston, Mass. 

“Homans’ Self Propelled 
Vehicles’* gives full detail! 
on successful care, handling 
and how to locate trouble. 
Beginning at the first prin¬ 

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

It is a thorough coufrse In 
tbe Science of Automobile!» 
highly approved by manu¬ 
facturers, owners, operator! 
and repairmen. Contain! 
over 4C0 illustrations and dia¬ 
grams, making every detail 
clear, written in plain lan¬ 
guage. Handsomely bound. 
PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practical merit of this MANUAL can be given is by an examina¬ tion of the book itself, which we will submit for examina¬ tion, to be paid for or returned» after looking it over. Upon receipt of the following agree¬ ment, the book will bo forwarded. 

No money in advance required, sign and return. 

Theo. Audel & Co., 63 Fifth Ave., New York 
Kindly mall me copy of Homans’ Antomobile«, and, If found aatlafao* 

tory, I wifi Immediately remit you $¿.00, or return the book to you. 

NA MX- — 

Address . . . . 
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PATENTS Secured Promptly and with Special Regard 
to the Legal Protection of the Invention 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 

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

Patent Suits Conducted in ail States 

' REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic*Vending Machine Co., Internationa 
Ore Treating Machinery Co., Globe Machine and Stamping Co. . .Metal Manufacturing Co., Builders Iron Foundry, 
Morgan Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., 

i Acme Canopy Co., Oakes Manufacturing Co., Cox Imolement Co., Columbus Buggy Co., National Index Co., 
»Handy Box Co.. Iron-Ola Co., By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic 
Supply Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co., Railway Surface Contact Supplies 
Co., Modern Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co. 

Mr. Parker on November 1, 1903. after having been a member of the Examining Corps of the U.S. Patent Office 
« over five years, resigned his position as examiner to take up the practice of patent law. 
^Address, 52 McGILL BUILDING ....... WASHINGTON, D.C. 

Home Study Courses 
Over one hundred Home Study Courses under 

professors in Harvard, Brown, Cornell and lead¬ 
ing colleges. 
Academic end Preparatory, Agricultural, Commercial, 

Normal end Civil Service Deportments. 
Preparation for College, Teachers' and Civil 

Service Examinations. 
250 page catelog free. Write to-day. 

THE HOME CORRESPONDENCE SCHOOL 
_ Dept. 1, Springfield, Maaa._ 

TELEGRAPHY 
TAUGHT 
in the shortest possible time. 
The Omnigraph Automatic 

Transmitter combined with 
standard key and sounder. 
Sends you telegraph mes¬ 
sages at any speed just as an 
expert operator would. Five 
styles g2 up; circular free. 
Omnigraph Mfg. Co. 

41 Cortlandt St., New York 

CONSULTING 
ENGINEER 

EUGENE C. BROWN 
400 Victor Building 

WASHINGTON, D. C. 
Mr. Brown is a graduate Electrical 

Engineer and was for nine years an 
Examiner in the United State« 
Patent Office in Electrical and 
Mechanical Divisions, and can therefore 
render expert service in preparation and 

PATENT 
LAWYER 

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

Patents Secured 
OR FEE RETURNED. Send Sketch for FREE REPORT as 
to Patenubility. GUIDE BOOK and WHAT TO INVENT 
with valuable List of Inventions Wanted. SENT FREE. One 
Million Dollar« offered for one invention; 118,000 for others. 
Patents secured by us advertised free in World s Progress; Sam¬ 
ple Free. 

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

Save Money! Save Money! 
“OLIVER” 

HIGH-GRADE MANUAL TRAINING EQUIPMENT 

WILL SAVE YOU A GREAT DEAL OF 

TROUBLE AND EXPENSE OF MAINTENANCE. 

INVESTIGATE 
By writing to-day for CATALOGS on Wood AVorking 

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

"OLIVER” No. 150 Quick Acting Vise 

Oliver Machinery Co. 
10 to 20 CLANCY ST. 

GRAND RAPIDS, MICH, U.S A. 

BRANCH OFFICES: 
50 Church Street - - - New York 
First National Bank Building Chicago 
Pacific Building . Seattle 
1125 W. Temple Street, Los Angeles 

“OLIVER” No. 116 Manual Training Bench 
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BOYS, BECOME PRACTICAL. 
Build one of our Little Hummer steam engines of 

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

PAT NOVELTY CO., 

SPANGENBERGS 
PRACTICAL 
ARITHMETIC 
Self Taught 

ARITHMETIC 
Self- Taught 

A plain, easily-understood volume for ALL 
who have not had the opportunity of learn¬ 
ing this subject thoroughly, or who have 
forgotten what they once learned, 257 
Pare«. REQUIRES NO TEACH¬ 
ER. This great little book Æfl 
sent postpaid, for - Olz CIS» 
(Stamps accepted), leather binding, $1 . 
GEO. A. ZELLER BOOK CO.. Est. 1870. 
♦473 W. Belle pl., St. Louis. Mo. 

At Forty 
You Begin to Think 
At 40 your salary has riot in-
y11 creased—your wants have. 
Your working ability is no greater— 
your chances of promotion less. 

At 40 you realize that, by doing 
the same old thing year 

after year, you can earn your salary 
but not raise it. 

Better Think Now 
HAVE YOU AN IDEA? 

Write for our Books: “Why Patents Pay.” “100 Me¬ 
chanical Movements,” Perpetual Motion—50 Illus¬ 
trations. Maied free. 
DIETRICH & CO., Patent Lawyers, Washington, D.C. 

Decide now what you want to be at 40. 
Write today and we’ll tell you how you 
can raise your own salary and better your 
position. 

ÜT PCnTPTC GOODS FOK EVERYBODY 
LLEC 1 World’s Headquarters for Dyna¬ 
mos, Motors, Fans, Toys, Railways, Batteries. Belts, Bells, Pocket 
Lamps, Telephones. House Lighting Plants, Books. If its electric 
we have it. UNDERSELL ALL. Fortune for Agents. Catalog 4c. 
OHIO ELECTRIC WORKS, Cleveland, O. 

The American School’s Engineering 
and Business Courses — By Mail — 

Make the Farm Pay 
Complete Home Study Courses in Agriculture. 

Horticulture, Floriculture, Landscope Gardening, Forestry, 
Poultry Culture aixl Veterinary Science under Prof. 
Brooks of the Mass. Agricultural College, Prof. 
Craig of Cornell University and other eminent 
teachers. Over one hundred Horne Study 
Courses under able professors in leading colleges. 

250 page catalog free. Write to-day. 

THE HOME CORRESPONDENCE SCHOOL 
Dept. 65, Springfield, Maas. 

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

' your spare hours. 
■ Send the “Opportunity Coupon” today. 
This is your opportunity. 

i AMERICAN SCHOOL of CORRESPONDENCE 
■ CHICAGO, U. S. A. 

HELPFUL BOOKS 

Opportunity Coupon 
American School of Correspondence : 

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

Automobile Troubles and How to Cloth Leather 
Remedy Them. $1.00 $1.50 

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

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

.. .Book-keeper 

.. .Stenographer 

.. .Accountant 

... Cost Accountant 

... Systematizer 

. ..Cert’Fd Public Acc’nt 

.. .Auditor 

... Business Manager 
,, .Commercial Law 
.. .'Reclamation Engineer 

... Draftsman 

.. .Architect 

.. .Civil Engineer 

.. .Automobile Engineer 

.. .Electrical Engineer 

.. .Mechanical Engineer 

... Sanitary Engineer 

.. .Steam Engineer 

...Fire Insurance Eng’r 

.. .College Preparatory 

SAMPSON PUBLISHING COMPANY 
6 Beacon Street, Boston, Mass. 

Name . . . . . .. 

Address •••••••••, .   • •• 

Occupation ...» . .. .. 
Elect. Ar Meeh. "-‘10 
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SALE AND EXCHANGE 
Advertisements under this heading, without dis¬ 

play, 3 cents per word, cash with order; minimum, 
75 cents. Black-faced type, 4 cents a word, mini¬ 
mum, $1. 

HELP WANTED 

WIRELESS TELEGRAPHY 

FORMULAS FOR ANYTHING—25 cents each. PRO¬ 
CESS COMPANY, 250 W. 125th St., New York City, 
N.Y. (7) 

PROFESSIONAL AND AMATEUR WIRELESS AP¬ 
PARATUS, reasonable. All guaranteed first class. Send 
2 cent stamp for catalogue. F. B. Chambers, 217 N. 9th 
St., Philadelphia, Pa. (7) 

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

GET NEXT TO BUSINESS OPPORTUNITIES.—This 
Directory will increase your income. 25 cents makes 
you a member. For free particulars address, C. C. 
LUTES, Noxen, Penn. (7) 

AGENTS make big money selling our new sign letter 
for office windows, store fronts and glass signs. Any 
one can put them on. Write today for free sample and 
full particulars. METALLIC SIGN LETTER CO.. 
426 N. Clark St., Chicago, Ill. (tf) 

SPECIAL PRICES— 1,000 ohm Wireless Receiver, 
double pole, special thin diaphragm, hard rubber case 
wound with copper wire, $1.75. Leather-covered head 
band, double, $1.00; single, $0.60. "National” receiving 
condenser, $0.30. WATERHOUSE BROS., Bourne. 
Mass. (7) 

PROVIDENCE, R.I.—When in need of WIRELESS 
TELEGRAPH APPARATUS, electrical goods and sup¬ 
plies, write or see C. WILSON WHITMAN, 75 West¬ 
minster St. (7) 

THIS MONTH’S WIRELESS BARGAINS. Tuning 
coils, single slide, $1.50: double slide, $2.00. Detector 
stand, 50 cents. Fixed receiving condenser, 30 cents. 
ATHERTON WIRELESS CO., Randolph, Mass. (7) 

FORMULAS FOR ANYTHING.—25 cents each. PRO¬ 
CESS CO., 250 W. 125th St., New York City, N.Y. (7) 

LOCAL REPRESENTATIVE WANTED—Splendid in¬ 
come assured right man to act as our representative after 
learning our business thoroughly by mail. Former ex¬ 
perience unnecessary. All we require is honesty, ability, 
ambition and willingness to learn a lucrative business. 
No soliciting or travelling. This is an exceptional oppor¬ 
tunity for a man in your section to get into a big-paying 
business without capital and become independent for 
life. Write at once for full particulars. Address E. R. 
MARDEN, Pres., The Navi Co-op. Real Estate Co., 
Suite 453;Marden Bldg., Washington, D.C. (7) 

SPARK COIL AND TRANSFORMER PARTS. You 
assemble them. Real experience. Write for particu¬ 
lars. (A postal will get them.) ELECTRICAL TEST¬ 
ING CO., Peoria, Ill. (7) 

SONGS, POEMS wanted; we write music, publish on 
royalty. DOMINION, 60 W. 25th St., New York, 
N.Y. (7) 

FOR SALE CHEAP— 16 in. and 12 in. fans D.C. and 
A.C. armature cores all complete with commutator 
magnet wire, socket plugs, clusters. W. WENDZIN-
SKI, 1660 N. Leavitt St., Chicago, Ill. (7) 

EASY MONEY ? LOTS OF IT, FOR OUR REPRE-
SENTATIVES.-Special opportunities for superintendents, 
timekeepers and all employees of electrical concerns. 
Salary and commission. Write for particulars. POP¬ 
ULAR ELECTRICITY, Circulation Department, Chi¬ 
cago, Ill. (7) 

BARE WIRE COILS FOR TUNERS.—These coils are 
spaced by machine. Tubes 3 inches in diameter, 1 foot 
long, wound with No. 22 bare wire, 50 cents. Tubes 4 
inches in diameter, 6 inches long, wound with No. 22 wire, 
50 cents. Tubes 3% inches in diameter, 6 inches long, 
wound with No. 28 bare wire. 35 cents. By mail. 15 cents 
each extra. Silicon, 25 cents. Cardboard tubes from 2 
to 5 inches in diameter. MIDDLESEX WIRELESS 
SUPPLY CO., 12 Beacon St., Somerville, Mass. (7) 

PHOTOGRAPHY 

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

BEST VALUE EVER OFFERED FOR 25c.—"Wireless 
Telegraphy Made Simple.” By Victor H. Laughter. 
Including also "Wireless Telephone Receivers,” ‘ Con¬ 
struction of a Wireless Telephone Transformer,” and 
"How to Make a Polarized Relay.” In plain English, 
fully illustrated, and with codes and diagrams. Edition 
limited: better order at once. POPULAR ELEC¬ 
TRICITY, Book Department; Chicago, Ill. (7) 

FOR SALE—One 3 k.w. Ritchie open core transformer 
and oil condenser for same, also multiple spark gap and 
rheostat constituting a complete A.C. sending outfit in 
perfect order. Original cost $200.00. This is your chance 
tor a high powered station. First money taken. Cash 
$80.00. BOSTON TELEGRAPH INSTITUTE, 899 
Boylston Street, Boston, Mass. (6) 

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

FORMULAS FOR ANYTHING—25 cents each. PRO¬ 
CESS CO., 250 W. 125th St., New York City, N.Y. (7) 

PATENTS 

MACHINERY AND TOOLS 

FOR 50 CENTS WE WILL SEND you a box of machine 
screws, nuts, washers, etc. It will please you. We 
manufacture all sorts of metal goods machine screws, 
washers, bolts, nuts, knurled nuts, springs and small 
parts. Also a stock of brass, copper, zinc, iron, steel, 
rubber, etc., in sheets, rods, wire, rubes and bars. We 
have everything for the experimenter and electrician 
in tools and supplies. Tell us your wants. Send stamp 
for our list of supplies, wireless goods and tools. WOOD-
SI DE ELECTRICAL SHOP, 38-40 Bryant St., Newark. 
N.J. (7) 

PATENTS ADVERTISED UNTIL SOLD for small fee. 
No commission. Send for plan. "PATENTS,” Mer--
chantville, N.J. (10) 

MISCELLANEOUS 

AUTOMOBILE INSTRUCTION BOOK—Tells how to 
run and adjust them, explaining all gasolene automobile 
engine troubles, etc., 25 cents stamps or coin. Satis¬ 
faction guaranteed or money refunded. GEO. N. 
PEARSON, Desk J, Bala, Pa. (7) 

FOR SALE.—A 70 watt 15 volt direct current dynamo. 
Good phonograph with records. Will sell cheap. E. 
TASSO MORGAN, Wilmington, Ohio. (7) 

WILL EXCHANGE Goldminers Prospecting Needle 
for 4 X 5 folding camera with adapter. PETERS, No. 61 
Aladdin, Crook Co., Wyo. (7) a r aa&í&L a. 
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YOUR TOOLS CAN’T TALK 
Sr—— But if marked with a Steel 

Stamp you will know them by 
your mark. Steel Initial Stamp, 60 cents, post¬ 
paid. Steel Name Stamp, 17 cents per letter. 
PEASE, The Die Maker, Winchester, N. H. 

WHAT ŸÔ Id IN VEN TÏ| J 
J $250,000 INVENTION WANTED 

Write for our FREE BOOK; Rives list of other needed ta-
L ventions; tells how to protect them. 

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

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

PATENTS "Â" 
Advice and Books Free. Rates Reasonable. 

Highest References. Best Services. 

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

GOVERNMENT 
A Civil Service Manual by Ewart, Field an 

Morrison prepares for the examinations. 
Adopted by over 500 Business Colleges, Y. 1 

C. A. 's, and Public Evening Schools. 
Three volume» with map», $2.50 pottpaid 
250 page Home Study catalog free. Write to-day. 

THE HOME CORRESPONDENCE SCHOOL 
Dept. 1 13, Springfield, Mass. 

rr 10 post cards sent with 3 
avZLZL MOS. SUBSCRIPTION (lOc) TO 

The Philatelic West and Collector’s World 
SUPERIOR, NEBRASKA, U.S.A. 

IThe oldest, largest monthly American Collectors'Paper. Over 100 
pages each issue replete with interesting reading and advertising, il¬ 
lustrated. pertaining to Stamps. Curios, Coins, Postcards, Entire 
Covers, Minerals, Old Books, Relics of all kinds. Fiscals, etc. Over 
3,600 pages issued in two years. 
An unlimited expensive meritorious feature is the publication in 

each .number of illustrations of leading collectors and dealers of the 
world. A possessor of complete files has a valuable and interest¬ 
ing collection worthy of preservation. 
Twelve Numbers £Oc. Free 21-word X Notice 

¿L. T. BRODSTONE, Publisher 
SUPERIOR, NEBRASKA, U.S.A. 

Send for Specimen Copy. Trial Offer of 6 mos., over 
^^600 pages, 25c, :and 25 Postcards, colored and 

different. 

The Complete Kit 
No matter how fine the car you own, or drive, 
or manufacture; no matter now thoroughly it 
is equipped, your outfit is not complete unless 
you own the new 

Cyclopedia of 
Automobile Engineering 
Four large, handsome volumes bound in half 
morocco, 1200 illustrations, full page plates, 
diagrams, etc , 1500 pages, 7x10 inches, crammed 
with interesting and very necessary informa¬ 
tion concerning automobiles, aeroplanes, and 
motor boats; knowledge that you’ve got to get 
some way or other before you can thoroughly 
understand or enjoy the automobile “game.” 
CONDENSED TABLE OF CONTENTS 
VOL. I—GASOLINE AUTOMOBILES: Running Gear, 
Power, Operation, Repair. AUTOMOBILE MECHAN¬ 
ISMS: Carbureters, Starting Devices, Clutches, Gears, 
Brakes. 
\ OL. II—STEAM AUTOMOBILES; Flash Boilers. En¬ 
gines, Operation and Repair. COMMERCIAL VEHICLES: 
Selection Delivery Trucks, Upkeep. Mileage. Capacity. 
TYPES: Selection. Price, I >emonstration. Speed. 
VOL. Ill—ELECTRIC AUTOMOBILES: Battery. 
Motor, Transmission, Control, Tires, Capacity, Driving. 
Elements of Electricity. Electric Current. Automo¬ 
bile DRIVING: Starting and Stopping, Gear Changing. 
Use of Spark and Throttle. Care of Car. Road Repairs. 
VOL. IV—AERIAL NAVIGATION: Dirigible Bal¬ 
loons, Aeroplanes. Airship Motors. GAS AND OIL EN¬ 
GINES; Ignition, Testing. Motor Cycles: Construc¬ 
tion. Operation. Motor BoATS: Types. Engines, In¬ 
stallation. 

Read This Free Examination Offer 
You can examine these books for five days in 
your own home or office, free of all cost. Don’t 
risk missing this offer by stopping to think it 
over now. Order now and do your careful 
thinking with the books before you. That 
costs nothing. Mail the coupon. 

Here’s Our Liberal 'Selling Plan 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

If you like the books after examination, send 
us 12.00; then $2.00 a month until the special 
price of $12.80 is paid. If they are not satis¬ 
factory, advise us and we will have the books 
returned at our expense. 
Order promptly, and we will include for one 
year, as a monthly supplement, the TECHNI¬ 
CAL WORLD MAGAZINE, a regular $150 
monthly, full of interesting scientific topics 
written in popular form. 
American School of Correspondence 

CHICAGO, U.S.A. 

Tree examination"coupon 

Genuine Reece Screw Plate 
Cutting Machine Screw 
Sizes, Nos. 4-36, 6-32, 8-32, 
10-24, 12-24, with 5 adjust¬ 

able dies 13-16 diam.. 5 Taps, 1 Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with velvet-lined 
cover. Sent post-paid to any address on receipt of 

- $2.95-
E. F. REECE CO., Greenfield, Mass. 

American School of Correspondence : 
Please send set of Cyclopedia of Automobile Engineer¬ 

ing for five days free examination. also Technical World 
for 1 year. I will send 92.00 within five days and >2.00 a 
month until 1 have paid 912.80; or notify you and hold 
the books subject to your order. Title not to pass until 
fully paid. Elect.AMech. ,-7'10 

Name. 

Address. 

Occupation. 

Employer. 
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MISCELLANEOUS Photographic Books 
POST CARDS.— 10 beautiful colored view cards of 

old New Orleans, 15 cents. Historical sketch of view 
on each card. G. WALLACE, 103 Royal, New Orleans. 
La. (10) 
HOW TO MAKE A BURGLAR AND FIRE ALARM, 

protecting evefy square foot of your barn, henhouse etc. 
SimpleAand cheap. Send 25 cents M.O. for blue print, 
PERD. SCHARNO, Passaic, N J. (7) 
ADDING MACHINE FOR SALE—Double dial nickeled , 

easy to operate. Accuracy and satisfaction guaranteed. 
Price, complete, $1.35. FRANK HESS, Callicoon, 
N.Y. (7)_ _ ;_ 
FORMULAS FOR ANYTHING—25 cents each. PRO¬ 

CESS Co.. 250 W. 125th St, New York City. N.Y. (7) 
ELECTRICAL BOOKS. ALL SUBJECTS.—Write for 

our new illustrated book catalog. Free. POPULAR 
ELECTRICITY, Book Dept., Chicago, Ill. (7) 
THE PIONEER GRAPHIC CHARTS are standard 

statistical blanks for financial operations or generator 
loads. Samples on request. THE PIONEER COM¬ 
PANY, established 1849, Manufacturing Stationers, 
St. Paul, Minn. (7) 
^HAVE A FEW THIRTEEN THOUSAND volt trans¬ 
ormers, closed core, of one two K. W. capacity which I 
will sell at a low price. Standard make with impreg¬ 
nated windings. F. W. SCHILLER, 168 Seymour Ave., 
Utica, N.Y. (7) 
FOR SALE.—Large Edison Phonograph 42 records 

large horn and stand. Plays fine. Cost $50.00. First 
check for $20.00 gets it. CARL WAN EK. Scotland, 
So. Dak. (7) 

MICA. GROUND MICA FOR COMMERCIAL USE. 
Mica Washers-Sheet. Mica-Santa Claus Snow, at greatly 
reduced prices. THE ANDERSON MICA MINING 
CO., Inc., Topeka, Kans. (7) 

“How to Construct a Practical 
Wireless Telegraf ” 

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

wireless supplies. 
CHICAGO WIRELESS SUPPLY CO. 

Boom 52A, Auditorium Office Bld<., Chicago, Ill. 

NORMAL COURSI 
Our Home Study Coarte* for teachers pr< 

for Certificates of every grade. 
Special course* in Pedagogy, Psychology. Pi 

Methods and Kindergarten. 
We assist in securing positions. 

Over one hundred Home Study Coursee u 
Professors in Harvard, Brown, Cornell and 

THE HOME CORRESPONDENCE SI 
_ DoPt. 79, Springfield, M***. 

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

AMATEUR WORK 
VOLUME CLOTH BOUND 

1 Nov. ’01 to Oct. ’02 $5.00 
2 Nov. ’02 to Oct. ’03 2.00 
3 Nov. ’03 to Oct. ’04 2.00 
4 Nov. ’04 to Oct. ’05 2.50 
5 Nov. ’05 to Oct. ’06 2.00 
6 Nov. ’06 to Apr. ’07, 6 mos. 1.50 

UNBOUND 

(None) 
$1.50 
1.50 
2.00 
1.50 
1.00 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 

17 July ’06 to Tune ’07 $5.00 (None) no single copies 
18 July ’07 to June ’08 2.00 $1.50 “ 
19 July ’08 to June ’09 2.00 1.50 
All single numbers previous to January, 1909, are out 

of print, but we can sell for a limited time a few copies 
at 25c per copy to meet the demand for early numbers. 

SAMPSON PUBLISHING CO. 
6 Beacon Street Boston, Mass. 

DARK ROOM DIME SERIES 
1. Retouching for Amateurs. Elemen¬ 

tary instructions on removing de¬ 
fects 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 appara¬ 
tus, lighting, posing, exposure, and 
development of home portraits, in¬ 
doors and out. 

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

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

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

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

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

PHOTO BEACON DIME SERIES 
1. 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. Dun¬ 
das Todd. The simplest exposure 
calculator ever devised. 90th thou¬ 
sand now selling. 25 cents. 

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

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

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

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

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

Published or for sale by 

SAMPSON PUBLISHING CO. 
<1 Beacon Street, Bolton, Mann. 
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HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological 
Institute 

PEORIA. ILLINOIS 
LARGEST and BEST WATCH 

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

Blue Process Paper 
Blue Printing 

Drawing Materials 

Chae T? TVTacc 38 broad street VUdb. JL. IVlUbb BOSTON, MASS. 

Ä PATENTS pay 
Special Offer.—Send Sketches or Photograph, or Model for 

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

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

GREAT SUCCESS OF MY CLIENTS 

E. E. VROOMAN 
AND 

801 F Street, N.W. 

FREE—Two Books: 
61-PAGE 

“INVENTOR’S GUIDE” 
AND 64-PAGE 

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

MARK LAWYER 

Washington, D. C. 

For You— 
Whether Student or Expert 
this Complete Cyclopedia of 

APPLIED 
ELECTRICITY 

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

will be found useful as a guide and reference work 

This Cyclopedia comprises six big volumes—bound 
in half morocco, containsJ2,896 pages, 7x10 inches— 
printed on special paper, in large, clear type—2,000 
full-page plates, diagrams, formulas, etc. It is 
written by thirty expert Electrical Engineers—the 
biggest men in the profession. 
THE REFERENCE VALUE IS GUARANTEED by 

the fact that it is compiled from the text-books used 
in the correspondence courses of the American School 
of Correspondence. These practical lessons are 
arranged for quick and ready reference. 

WILL YOU EXAMINE THESE BOOKS 

40,000 VOLTS 

DANGER 
DO NOT TOUCH. WIRES 

Copyright 1910 by G. H. Kees 
Every one who owns or operates a wireless STATION should be 
equipped with our warning elates. Placed above your trans¬ 
mitting apparatus, it presents a very handsome appearance, and 
warns your friends and visitors of their immediate danger of touch¬ 
ing the apparatus. The plates are made of heavy brass, 4x10 inches 
in size, with large, bold letters, the faces of which are polished and 
in great contrast to the background, which isa jet black. Plates are 
made for 10,20,30, 33, 40 and 50,000 volts. Price $ 1.50 each; mail¬ 
ing 16c extra. Can also furnish a much heavier plate, of same 
general design, $1.75 each; mailing, 36c extra. We also manufac¬ 
ture call letter platesin 1, 2or 3 letters. Prices upon specifications. 
Address all orders, accompanied by postal money order or express 

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

FREE OF CHARGE? 
If you are interested in Electricity, we know these books are just 

what you want. To convince you of this, we will send a complete set 
to you by prepaid express : keep them five days : examine them thor¬ 
oughly and carefully ; test them ; apply the knowledge they contain to 
your every-day work. If you decide to keep them, send us $2.00 after 
five days and >2.00 a month until you have paid the special price of 
$18. «0. The regular list price is $36.00. Just fill in the coupon below 
and mail it to us. The books will be sent to you at once. 

- IMPORTANT SUBJECTS TREATED-
Theory, Calculation, Design and Construction of 
Generators and Motors—Electric Wiring—Electric 
Telegraph—Wireless Telegraphy—Telautograph— 
Types of Dynamos and Motors—Elevators—Direct-
Current Motors—Direct-Driven Machine Shop 
Tools -Electric Lighting—Electric Railways;-Alter¬ 
nating Current Motors—Single Phase Electric Rail¬ 
way-Management of Dynamos and Motors—Power 
Stations—Central Station Engineering—Storage 
Batteries—Power Transmission—Alternating Cur¬ 
rent Machinery—Telephony—Automatic Tele¬ 
phone—Wireless Telephony—Telegraphone, etc. 

/ T. E F.REECE CO. 

We Want You to Become Familia» With 

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

Special Trial Offer 
“ Reece Premier” No. 1 T Tap 
Wrench and one each No. 2-66, 
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 $1.26 

For a short time we will include, as a monthly supplement, for one 
vear, the TECHNICAL WORLD MAGAZINE. This is a regular 
$1.50 monthly, full of Twentieth Century Scientific facts, written in 
popular form. Also contains the latest discussions on timely topics 
in invention, discovery, industry, etc. 

AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, ILL. 

FREE EXAMINATION COUPON 

116-Page Catalogue Free 

E. F. REECE CO. Greenfield, Mass. 

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

tion ; also T.W. for 1 year. I will send $2.00 within five days and 
$2.00 a month until I have paid $18.80; or notify you and hold the 
books subject to your order. Title not to pass until fully paid. 

Elect. & Mech. 7-'io 

Name . . 

Address. 

Occupation. 

Employer. 
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How to judge an advertisement 

before you use it 

John Lee Mahin has prepared ten 
tests whereby the advertising 
value of newspaper and magazine 
advertisements, street^càr cards, 
posters or any other printed matter 
may be judged. These are not 
mere theories, bùt ten real tests. 
Applying them you arrive at 
the calm, cold reasons for or 
against the copy you have in mind. 

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

Mahin Advertising Company 
942-992 American Trust Building Chicago 
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No. 40. K. & D. Reversing Switch 
' I ’HIS is a new and neat little switch, suitable for uses as 
A a pole-changing switch in any position where the 

current to be carried does not exceed 15 amperes. It is 
also suitable as a starting, stopping and reversing switch 
for small motors. 
The base is of hard fiber, the exposed metal parts are 

nickel plated. Price 75 cents 

No. 41. K. & D. Reversing Switch 
THIS switch is of the same construction as No. 40, 

except that it has no cover, and is provided with a 
polished wood base. Of same efficiency as No. 40. 

Price GO cents 

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

ments and other devices manufactured by 

Kendrick & Davis Co., Lebanon, N.H. 

Don’t Read at Random 
Read This Course 

Industrial and Social History of England—profusely illustrated— 
Edward P. Cheyney, University of Pennsylvania $1 50 

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

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

if desired.) Containing: Democratic England (Percy Alden, 
London, England. Member of Parliament ) ; A Reading 
Journey in London (Percy H. Boynton, University of Chicago); 
English Cathedral Art; and much additional material of general 
interest for voluntary reading 2 00 

Total. 57.50 
All four books and the magazine to one address (cash with order). $5.00 

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

Get the Chautauqua Idea 
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“H-C” Wireless Operator’s Receivers 
\ DON’T ACCEPT SUBSTITUTES / 

H-C Receivers are the result 
of years of experience 

in manufacturing this kind of ap¬ 

paratus. They cannot be excelled 

for this exacting service. 

They are extremely sensitive, 

the adjustment is permanent, and 

the silk-wound magnets are com¬ 

pact and close to the centre of 

the diaphragm, insuring excellent 

results. 

/ SEND FOR BULLETIN 1400 AND PRICES \ 

The Holtzer-Cabot Electric Co. \ 
6161-e^So.^tate St., Chicago, Ill. Home Office: BROOKLINE, MASS. 

ELECTRICIANS’ POCKET SCREW DRIVER 
No. 560 

This Screw Driver is the same as our No. 557, illustrated on Page 188 of our No. 18 Catalog, except 
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed 
so as to insure a firm grip when using the tool. It has four blades of different widths, any one of which 
may quickly be taken from the telescope handle and inserted in the end, where it is automatically 
locked and firmly held for use. Any or all of the blades are carried in the handle, where by a spring 
pressure they are held from rattling when carried in the pocket, or from being lost when the cap is otf. 
While the cap may be readily pulled off or put on it is rigidly held from turning and frictionally held 
from coming off, with no screws to bind or bother. 

The smaller blades may be used to make holes in wood for screws as well as to drive them home. 
Every electrical mechanic, or operator working among electrical wires or machinery, will appreciate 
these insulated Screw Drivers as a valued protection against electrical shocks. 

The widths of the blades are 3-32 in., 5-32 in., 1-4 in. and 3-8 in. 
Prie® Complate, $1*50 Extra Blades, eaclt. IO canta 

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

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


