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Will You Give a Home Test to 
Johnson’s Under-Lac 

WE WANT you to know Johnson’s Under-Lac by actual 
proof and real test. One trial will convince you how-
far superior it is to shellac or varnish. 

factory 'toæppïy51"1131"’ mOre economica1 ’ easier and more satis-

booWe^ “The” P™/ t”“'!’ free a"d_PrePaid . and our illustrated oooklet, The Proper Treatment of Floors, Woodwork and Fur-
"h’ Th2Ch anVvers quest’on on the care, preservation 

"“d-" “ °' “»» »" 

Johnson’s Under-Lac 
bri“iantand lasting Anish to floors, woodwork 

* J furniture—over surfaces being dressed for the first time over 
dye, stains, filler or the bare wood ; over an old finish of any kiAd 

tledwavn0W the faUlt Oi varnish “ “ thick - «icky-dries slowly in amot-

lac- \ thin, elastic—dries hard in half-an-hour Use it for 

of Johnson’s For Linoleum and Oil Cloth 
Sn^Vood'^K a’liÄÄÄ ad™‘^. «¡vin 
Dye, also Booklet. I '.% makes cleaning eas^ ’ Pr°teCtS fr°m "ear an

ï?S0' 

■j¿¿hn_so^53SB 

agree to test the samples ' ' % . The most economical because it troes far 
and if I find satisfactory will \ V ^est and lasts longest. Gallon cans #2 50 
ask my dealer to supply me. ' small cans down to half pints. ’ 

Name 

Add res s-
S. C. JOHNSON & SON 

Racine, 
E M 10 . 

Wisconsin 

"The Wood Finishing Authorities'1
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DISSTON 
“HAND” 

HACK SAWS 
This product of the Disston works is per¬ 

fectly adapted to modern conditions both in 
the shop and on structural operations. 

It can be used easily and freely in many 
places where it would be difficult to use a blade 
in a regular hack saw frame. 

The Disston "Hand” Hack saw is made of 
Disston Crucible Steel specially high in temper. 
It is hollow ground for clearance. Regularly 
made 12 point for cutting iron and steel, and 10 
point for copper and brass. 

Sizes range from 16 to 30 inches. 

HENRY DISSTON & SONS, 
Incorporated, 

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

No. 40. K. & D. Reversing Switch 

THIS is a new and neat little switch, suitable for uses as 
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 60 cents 

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

ments and other devices manufactured by 

Kendrick & Davis Co., Lebanon, N.H. 
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No. 
545 

2-Jaw 
Chuck 

Have You Seen the New 

“YANKEE” 
HAND DRILL 

WITH THE FAMOUS 

Double Ratchet 
BALL BEARINGS 
and CUT GEARS 

A Top-Notch Tool 

For all classes of 
Electrical Work 

YOU OUGHT TO 
SEE IT 

Ask your dealer to show 
it to you 

SEND FOR OUR 
BOOK OF LABOR SAVERS 
- IT’S FREE-

NORTH BROS. CO. 
Dept. E PH ILA., PA. 

No. 1545 
3-Jaw 
Chuck 

YOU CAN DO GOOD WORI1 
THE. FIRST TRIAL PAINTING 

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

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

Nebraska City, Neb. 

Something New 
PAINT YOUR OWN 

SIGNS and SHOW CARDS 
We furnish our Complete System of Sign and 

Showcard Writing and guarantee that 
anyone can go right ahead paint¬ 

ingall kindsof Signs, Cards, 
etc., without any pre-

viousexperience 
Complete System $5.00 Prepaid 

Modern Sign and Show Card System 
1628 Stout Street, Denver, Colorado 

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, allowing complete 
line of these Tools, made for direct or 
alternating current. 

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

POCKETBOOK OF INFORMATION 
AND DIAGRAMS 

LEON W. BISHOP 

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

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

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

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

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

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

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

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

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

BUBIER PUIS. co. 
132 Market St., Lynn, Mass. 

Manual No. 1 B 
Wireless Telegraphy Instruction Book 

- FT Ft E E-

OUR NEW DETECTOR 

ABC 
of the Motorcycle 

By W. J. JACKMAN, M.E. 

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

CONTENTS 
Inception and Evolution of the Motorcycle— 

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

PRICE, Flexible Leather, S1.5O 
Cloth Binding, 1.00 

Very sensitive. Wide range of adjustment 
permitting use of crystals or metals of or¬ 
dinary size. An up-to-date Instrument in 
every way. 

I=rice, $1.80 

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

HOW TO RUN AN AUTO 
“Homans* Self Propelled 

Vehicles” gives full detalla 
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 course in 
the Science of Automobiles, 
highly approved by manu« 
facturera, owners, operator® 
and repairmen. Contains 
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-

n, to be paid for or returned, 
oking it over. 
receipt of the following agree-
tie book will be forwarded. 

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

No money In advance required, sign and return. 
Theo. Audel & Co., 63 Fifth Ave., New York 

Kindly mail me copy of Homan«' Automobiles, and, if found aatiafao-
tory, I will immediately remit you |2.00, or return the book to you. 

Nami- --
Address - ■■- -
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YOUNG MAN 
- LEARN THE -

AUTOMOBILE 
BUSINESS 

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

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

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

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

Our 1909-1910 Prospectus Sent on Request 

New York School of Automobile 
Engineers 

142 West 56th Street NEW YORK 

WIRELESS TRANSFORMERS! 

| K. W , C CONDENSER™ $30.00 
Other sizes on application. Catalog Free. 

E. S. RITCHIE & SONS 
114 Cypress Street, - Brookline, Mass. 

EED ALTERNATING 

CURRENT MOTOR 

1-12 and 1-8 
II. I*. 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 1-12 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 
1-12 H. P. A. C. or 
D.C. Dental motor 
with chucks for 
emery wheels and 
buffing purposes. 

All motors guaranteed. Responsible agents wanted. 

BARNES MANF'G. GO. 25 Belmont Street, Susquehanna, Pi. 

Do You Want to Succeed? 
H Don’t take a chance on getting somewhere. Give yourself 
a fair and square training and make sure of success from 
the start. Get into something that promises a future, but 
get first of all a practical training before you start. 
CL ELECTRICITY is a calling from which your earnings will 
be higher for the same amount of effort than any other in¬ 
dustrial work. ELECTRICITY offers unlimited opportunities. 

WE TEACH ELECTRICITY ONLY 
CL Write and let us tell you how we do it. Success is attained 
by the man of action. Act Today. Write Now. 

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

Salary-Raising Ability? 
That’s the kind of ability that brings promotion, keeps positions safe in 

time of trouble, and wins success. That’s the kind of ability the Interna¬ 
tional Correspondence Schools can give to you—whether you’re a young man 
or an old man, an office man or an outside man, a day worker or a night 
worker—and no matter where you live nor how little spare time you have. 

You will never gain a salary-raising ability by sitting still and thinking 
what you could do if you only had the other fellow’s chance. You must make 
the chance by learning to do some one thing better than the other fellow. 
And the best way to do this is through the help of the I. C. S.—an institution 
that will make you an expert in the 
occupation of your own choice without 
requiring you to leave home, and with¬ 
out interfering with your regular work. 

The trained man has the 
advantage every time. 

International Correspondence Schools 
Box 930. Scranton, Pa. 

Please explain, without further obligation on my part, how I 
can qualify for a larger salary and advancement to the posi¬ 
tion, trade, or profession before which I have marked X 

As surely as the I. C. S. have 
raised the salaries of tens of thousands 
of others, they can raise your salary. 
It costs you nothing to find out how. 
Read the list of positions in the attached 
coupon, mark the one you like best, and 
mail the coupon to the I. C. S. Doing 
so places you under no obligation. 

Send the coupon NOW. 

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

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

Name 

St. & No_ 

City_ State 
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MURDOCK 
Wireless Apparatus 
RECEIVING SET, No. 2 

$8.00 
A Practical Receiving Set, which will give excellent results-

Nothing letter for learners, lust the thing to have at home to hear 
all stations of average strength within 50 miles. 

Without receivers. $ 8.00 
With 2000 ohm, double. 15.00 
With lOOO^ohm, single. 12.20 

EVERYTHING FOR WIRELESS 

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

sb2 Minna St. 221 So. Clinton St. 
San Francisco Chicago 

Steel 

Alphabets 
and Figures 

FOK 

MARKING ALL METALS 
EDWIN PEASE 

Fine Steel Stamps and Dies 

Winchester, N. H. 

Holtzer-Cabot 
RECEIVERS 

ARE POPULARjwith^wireless op¬ 
erators, because they are well made 
and SPECIALLY DESIGNED for 
this work. They are extremely sensi¬ 
tive. The coils are SILK WOUND. 
The adjustment is permanent. Com¬ 
fortable to wear ; having leather cov¬ 
ered padded head bands, and air cush¬ 
ions on the ear pieces. 

500 To 4000 Ohms Pair 

Get It Only $7.50 
Loose-coupling appa¬ 
ratus wound with tare 
copper wire thread sep¬ 
aration and insulation. 
Size of coil over all 15 
in. X 7 in., secondary 
size 6*^ in. x 5 in., pn-
niary size 5% in. x 4% 
in. Send forour Wire¬ 
less and Electrical 

Catalog Free, Free. Don’t buy any goods till you 
get our price. 

ELECTRIC SHOP 
16 Devonshire St., Boston, Mass. 

Send for Bulletin 1400 NOW 

a miMMBi me. a 
BROOKLINE, MASS. 

Western Branch, - Chicago, III. 



ELECTRICIAN AND MECHANIC 

ELECTRICIAN AND MECHANIC 
INCORPORATING 

Bubier's Popular Electrician . Established 1890 
Amateur Work .......... Established 1901 
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.STANLEYTOOLS 

COPYRIGHT, 1909, BY THE STAHLEY RULE AND LEVEL COWHANY 

STANLEY. 
RULE Sc BEVEL CO. 
NEW BRITAIN. CONN. USA. 

Seven Tools in 
One 

1.—Beading and Center-beading Plane 
2.—Rabbet and Filletster Plane 
3.—Dado Plane 
4.—Plow Plane 
5.—Matching Plane 
6.—Sash Plane 
".—A superior Slitting Plane 

Extra cutters may be used to 
advantage by substituting spe¬ 
cially formed detachable bottom. 
.Send for Catalogue giving com¬ 

plete description. 

Ho much do you know 
~k°ut Armature Winding? 
A RE you acquainted with the latest methods 

and the various mechanical operations per-
formed in the winding of machines of all types and 

y°u are interested in this subject you 
should read the long series of articles now appearing 
in THE ELECTRIC JOURNAL, telling how th! 
various operations of winding are carried on in 
an up-to-date shop. These articles are by prac¬ 
tical shop men, and are written in plain, every-day 
language, so that the descriptions can be easily 
understood by the beginner as well as the expert. 

1 he series covers the winding of small direct cur¬ 
rent machines, induction motors, large direct current 
machines, railway motors, large alternating current 
machines, turbo generators, etc. It is without doubt 
the most accurate and complete description of the 
mechanical operations involved in modern wind-
ingcthat has ever been published. 
The first of these articles appeared in the June 

issue. You should read the entire series. Sub¬ 
scriptions may commence with the June issue if 
desired. A number of other interesting articles 
appear in each issue. 
Single copies, 15 cents. Annual subscription, SI.Co 

THE ELECTRIC JOURNAL 
105 Murdock-Kerr Bldg. PITTSBURG, PA. 
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SELENIUM CELLS 

SAMUEL F. KERR 

Selenium was discovered by Berzelius 
in 1817, but it was not until 1873 that 
Willoughby Smith announced the dis¬ 
covery that it possessed the peculiar 
property of changing its electrical resist¬ 
ance under the influence of light. 

In its chemical and physical prop¬ 
erties it closely resembles sulphur and 
tellurium. Its name originates from 
seien—the moon. The specific gravity 
of selenium is 4.3; its atomic weight, 
79.5 and its symbol, Se. 

In its vitreous state selenium is a very 
poor conductor of electricity; in fact, 
it is so poor that it may be called a 
dielectric, its resistance being almost 
forty thousand million times as great 
as that of copper. 
By keeping it for some hours at a 

temperature just below its fusing point 
(about 200°F), and then cooling it 
slowly, it assumes a crystalline state. 
In this state the resistance is greatly 
reduced, and it also becomes sensitive 
to light, having a very high resistance 
in the dark, while when exposed to 
light the resistance falls considerably. 

If a selenium cell connected in series 
with a battery and a galvanometer is 
placed in a darkened room and, if a ray 
of light is allowed to strike the surface 
of the cell, the resistance of the cell will 
fall according to the strength of the 
light, and allow the current from the 
battery to flow through the cell, thereby 
deflecting the needle of the galvanometer. 
When a telephone receiver is used in¬ 
stead of the galvanometer, a click will 
be heard when the light falls on the cell. 
On account of this peculiar property 

selenium is very useful in connection 
with various electrical instruments. 
One of the first uses to which the sele¬ 
nium cell was put, was the Photophone 
invented by Professor Bell. A beam 
of light from the sun or some other 

source is reflected to a distant point by 
a thin mirror which is delicately bal¬ 
anced, and is capable of being vibrated 
by the voice. At the distant point is a 
selenium cell connected in series with 
a battery of a few dry cells and a tele¬ 
phone receiver. The beam of light is 
made to fall upon the selenium cell. 
When the thin mirror is vibrated by the 
voice, the beam falls -with varying in¬ 
tensity upon the cell, thus changing 

the conductivity accordingly, allowing 
more or less current to pass through the 
cell to the telephone receiver and re¬ 
producing the words or sounds made at 
the distant transmitter. This was the 
first wireless telephone. The distance 
over which speech can be transmitted 
by this method is, of course, limited, 
depending upon the distance to which 
the beam of light may be thrown. 

This scheme is being used by Ruhmer 
in his wireless telephone, with several 
variations from the original plan. A 
powerful arc is used as the source of 
light, and with this, speech can be carried 
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on over a distance of about four or five 
miles. The intensity of the beam of 
light is not varied mechanically as in the 
Bell system, but is varied electrically. 
This is done by utilizing the speaking 
arc, the intensity of the light being 
varied by the changes of the resistance 
in the telephone transmitter when being 
spoken into. Any obstacles in the way 
of the beam will, of course, interefere 
with its successful operation. 

Other wonderful instruments for trans¬ 
mitting photographs, writing and all 
kinds of pictures by wire are made pos¬ 
sible by the use of the selenium cell. 
A type of cell used by Bell in his 

photophone, consisted of a number of 
brass discs stacked together, but insu¬ 
lated from each other by mica discs. 
The mica discs had a smaller diameter 
than the brass ones, so that the edge of 
the brass discs project slightly beyond 
the mica discs. The appearance of the 
pile is the same as that of a number of 
silver dollars stacked together with 
cardboard discs having a smaller diame¬ 
ter, placed between them. 

The discs are then fastened together 
by an insulated bolt running through 
the centre of the pile. It is then heated 
to the melting point of selenium. A 
stick of selenium is rubbed over the 
surface so that the molten selenium fills 
up the small spaces between the brass 
discs formed by the smaller mica discs. 

Another type, used by Mercadier in his 
experiments, consisted of two long brass 
strips insulated from each other by a 
strip of parchment and wound in an 
oval or circular form. The block thus 
formed is heated and then selenium 
rubbed over the surface until a thin 
layer is deposited over the entire face. 
A type of cell which has been found 

very sensitive by the writer is described 
below. Every selenium cell has the 
same principle of operation, the differ¬ 

ence between the various inventors’ 
cells being in the shape or construction, 
this being simply to adapt the cell to 
the best advantage to whatever use it 
is to be put. The cell described below 
is an adaption of the two just described, 
but is very much simpler for the average 
experimenter to construct, and is just 
as sensitive as the others. 

Thirty-two pieces of brass strips 
Ws in. thick, X in. wide and 2% in. 
long are required. They are stacked 
together in the manner of the Bell cell. 
Between these strips of brass are strips 
of some insulating material, preferably 
mica. The mica strips are not quite as 
high as the brass, the small space thus 
left being to receive the molten sele¬ 
nium. 

big. 1 shows the view looking down 
on the cell and illustrates the method 
of placing the insulating strips between 
the brass strips. In the drawing the 
heavy black lines represent the mica 
strips placed between the brass. The 
drawing of the strips is somewhat exag¬ 
gerated, only ten strips being shown, 
but this is merely to illustrate it more 
clearly. 
Two fibre strips are then placed, one 

on each end of the pile and bolted to¬ 
gether as shown, so as to form a compact 
block. The fibre strips are % in. thick, 
¿4 in. wide and 3% in. long. 
The brass strips are connected up in 

multiple, i.e., every second strip is con¬ 
nected together by soldering it to the 
bolt as shown. This is somewhat on 
the plan of a condenser, every other 
tin foil sheet being connected. 

This divides the brass strips into two 
sets, insulated from each other by the 
mica strips. The face of the block is 
then polished very smoothly. Before 
going farther, it would be a good plan 
to test with telephone receivers to ascer¬ 
tain if the insulation is perfect. This is 
done by connecting the cell, a battery, 
and the telephone receiver in series; 
if no click is heard, the insulation is 
perfect. 
The block is then heated in a sand 

bath until it has reached the tempera¬ 
ture at which selenium melts. This 
can be ascertained by touching the 
heated block with a stick of selenium. 
The sand bath consists of a metal dish 
in which sand has been placed. Sand 
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is poured all around the block, but its 
face should remain uncovered. The 
dish is then placed in an oven and as 
soon as the melting temperature has 
been reached, it is taken out and the 
polished surface rubbed all over with 
a stick of selenium until a thin film 
covers the entire surface; the thinner 
the film, the better. When this has 
been done, the dish is placed back in the 
oven and a temperature of about 220° F. 
is maintained for about an hour, after 
which it should be taken out and allowed 

whatever is to be operated. When a 
cannon is to be fired a spark coil will, 
of course, have to be placed in the local 
circuit to produce the spark. 
The cell can be put to a more useful 

purpose than the above, however. It 
can be used advantageously to take the 
place of the more expensive time switch 
to turn electric lights in show windows 
on as soon as it becomes dark and turn 
them off when it becomes light. 
The scheme was worked out by the 

writer and is now under consideration 

to cool. 
A neat case should now be made 

from % im hard wood and the cell 
screwed down to the base of same by 
small brass angle pieces. Fig. 2 shows 

a sectional view of the completed cell. 
To protect the thin layer of selenium 
a glass lid should be put on the top of 
the case. 

Fig. 3 shows the completed cell. . The 
lid should be wiped frequently to allow 
the light to pass unobstructed through 
the glass. 
Many interesting experiments can 

be performed with a selenium cell. 
With it the experimenter can mystify 
his friends by performing magical tricks. 
It would seem somewhat mystifying to 
them that by simply striking a match 
in a darkened room or turning on the 
lights a bell would suddenly start ring¬ 
ing and stop just as suddenly as soon as 
the light was extinguished. Or a motor 
could be started running, an electric 
lamp lit, a cannon fired or anything 
else that could be operated by the closing 
of an electrical circuit. 

Fig. 4 is a diagram of the wiring. 
When a ray of light strikes the selenium 
cell, the resistance is lowered thereby 
allowing the current from the battery 
to flow through the relay magnets. The 
magnets then attract the armature, 
thus cutting in a local circuit. In this 
circuit is placed the motor, light or 

by several business men. It has several 
advantages (referred to later) over a 
time switch run by a clock. The sele¬ 
nium cell has not been used for this 
purpose before, as far as the writer 
knows, and a description of the instru¬ 
ments may prove interesting. 

Fig. 5 is a diagram of the wiring. 
The switch is made somewhat on the 
order of a telegraph sounder. It con¬ 
sists mainly of an electromagnet in 
series with a battery connected in the 
local circuit of the relay. When no 
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current is flowing through the magnet 
coil, the armature of the switch has a 
tendency to spring upward on one end, 
owing to the pull of a coiled spring on 
the other end, thus making contact 
with a screw above it. 
By referring to the diagram, it be¬ 

comes evident that it shows the appara¬ 
tus as it is during the night, i.e., the 
lights are burning. No current flows 
through the selenium cell, owing to it 
being in darkness, consequently the 
armature of the relay is not attracted. 
Under these conditions the local circuit 
is, of course, open and no current flows 
through the electromagnet of the switch. 
This allows the armature of the switch 
to make contact with the screw above 
it, thus completing the light circuit and 
lighting the electric lamps. 
When the sun rises in the morning 

the resistance of the selenium cell de¬ 
creases sufficiently to allow the current 
to flow through it and attract the relay 
armature, thus closing the local circuit 
and permitting current to flow through 
the switch electromagnet ; the armature 
of the switch is attracted, thereby 
breaking the light circuit and cutting 
out the lamps. 

It is evident that the selenium cell 
must be placed in such a location that 
the sun’s rays will fall upon it and yet 
it will not be influenced by the light 
from the lamps or other source during 
the night. 
The relay can be so adjusted that the 

current flowing through the selenium 
cell, during daylight, will be sufficiently 
strong to close the local circuit; but 
it must not be adjusted too sensitively 
or the resistance of the cell will decrease 
enough, on bright moonlight nights, to 
allow the relay to close the local circuit, 
thus cutting out the lamps. In other 
words, the light from the sun should 
operate the relay while the light from 
the moon should not. 
Dry cells are not suitable to operate 

the relay and switch, as the current must 
be used all through the day to energize 
the electromagnets of both the relay 
and switch. Gravity cells are about 
the cheapest and best to use for this 
kind of work. Of course, no current 
will be used at night, giving the battery 
a chance to recuperate. The switch 
can be made so that when the armature 
is first attracted it will stay down and 

at the same time automatically cut out 
the battery current. In this case dry 
cells will be suitable. 
One advantage of a time switch like 

this over a time clock is that it does not 
have to be wound up. Another is that 
when the seasons change, no adjustments 
need be made, i.e., no matter whether 
it be summer or winter, the lamps will 
light as soon as it reaches a certain de¬ 
gree of darkness. With the time clock 
however, as the seasons change, the 
clock must be timed to turn the lights 
on or out accordingly, the same as an 
alarm on an alarm clock has to be set 
to ring at a certain time. 

Still another advantage and probably 
the best is that if it should become dark 
or foggy during the day as it frequently 
does in the winter months, the lamps 
will light up and will be turned off as 
soon as it becomes light again. 

Aeroplane accidents seem to multiply. 
They serve the useful purpose of indi¬ 
cating defects in the machines of the 
present day, and showing where im¬ 
provement must be made. Dr. Lissauer 
of Germany ascended recently in his 
machine, and while under way a cylinder 
head blew off. Fortunately, he came 
down without injury. Otto Lind-
paintner, the well-known Munich avia¬ 
tor, ascended with Countess Edeltrud 
von Bopp, and almost killed himself 
and his passenger, for a propeller struck 
a loose guy-wire and was splintered. 
Fortunately, Lindpaintner succeeded in 
descending before the propeller was 
entirely broken. Lindpaintner went up 
a little later with the injured propeller, 
but came down again in four minutes. 
His left wheel buried itself in soft ground 
and the machine, which was still in 
circular motion, was upset and wrecked. 
Lindpaintner emerged from the wreckage 
safe. He is also said to have caused 
the accident to Baroness de Laroche, 
as he passed over her and the air wash 
from his propeller may have caused her 
descent. 

In the death of Prof. Cyrus Thomas 
the United States has lost one of its 
most eminent authorities on the history 
of the North American Indians. Pro¬ 
fessor Thomas was connected for many 
years with the Bureau of Ethnology 
of the Smithsonian Institution. 
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ACCIDENTS AROUND MACHINERY 
GEORGE RICE 

Often men get injured around ma¬ 
chinery in places where it is not possible 
to have the services of a surgeon at once. 
Sometimes the injury is of such nature 
that almost any one with a few appli¬ 
ances may be able to relieve the suffering 
of the patient, and, at the same time, 
apply a first aid remedy that will be of 
assistance to the surgeon when finally 
he arrives. Fig. 1 shows how a broken 
arm can be bound up with a couple of 
pieces of plain boards and some cords 
or cloth bandages. In the event of a 
man breaking a limb of any kind, and 
a doctor cannot be obtained for some 
little while, the boards and bandages 
may be applied with good'results. Per¬ 
haps the patient will have to be bundled 
into a conveyance and carried some miles 
to the nearest physician. If the broken 
bone is not supported in some way, the 
victim will suffer much unnecessary 
pain as well as subject the injured limb 
to needless jolts and motions. In case 
a man with a broken arm is put into a 
conveyance to be taken to a doctor, 
the man will seek to relieve the broken 
limb by winding a coat sleeve or a car¬ 
riage robe or other article at hand 
around the limb. The two plain boards 
and string will answer all purposes. In 
some shops and mills there are outfits 
of ready-relief devices in readiness all 
the time. There are managers of in¬ 
dustrial establishments that buy minia¬ 
ture surgeons, equipments for treating 
persons who may get tangled in a belt 
and injured in gearing or other ways. 
In other places no precautions are taken 
whatever. It does not cost much to 
carry a few ready-relief articles in stock. 
You can have the mechanic of the place 
turn out a number of devices to keep in 
readiness for service. Or, you can buy 
some of the required devices at dealers. 
A home-made arrangement for strapping 
about the broken limb of a person is 
shown in Fig. 2. There are three straps 
adjusted in the manner shown, and in 
case of application it is not necessary 
to search for cords or bandages to bind 
with. The straps will be used for secur¬ 
ing the board in place. 
A type of pocket cone made of leather 

or paper pulp, like that in Fig. 3, is 

carried in stock in the emergency box 
of many places. These cones are very 
useful for relieving a person who has 
suffered a broken limb. The device is 
intended merely as a support for an arm 
or leg until a surgeon arrives. The cone 
can be slipped over the broken limb 
very quickly and easily. 

Fig. 4 at c shows a cylindrical piece 
of wood. In the event of a person in¬ 
juring his fingers, and in case it becomes 
necessary to relieve one or more fingers 
by providing a support in the form of 
a grip, the cylinder is placed in the palm 
of the hand and the injured person can 

secure support by gripping the same. 
Bandages may be wound outside and 
the fingers quite nicely supported until 
the doctor comes. 

Fig. 5 is to illustrate the manner of 
winding a bandage of fabric about an 
injured leg, as at B. It is a good plan 
to have some of the bandage stock 
ready. It is best to buy the bandages 
all ready split and rolled in several 
widths. The drug stores handle these 
rolled bandages and sell them cheaply. 

Bandages of narrow width should be 
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Fig 6A 

carried for cases of this nature. Also 
some wider bandage material for appli¬ 

cation to the forehead, -as in Fig. 6, in 
the event of injury to the skull. In fact, 
an assortment of splints, bandages and 
a few ointments can be used to very 
great advantage in any plant where men 
are liable to get injured. 
The writer has been employed in 

manufacturing establishments in which 
considerable suffering has been allayed 
and time and trouble saved because of 
the presence of an outfit with a few 
boards and medical contrivances. It 
is a good plan to have a regular set of 
drawers carrying an assortment of 
remedies, if the plant is situated remote 
from a drug store or the office of a doc¬ 
tor. I know that some owners of me¬ 
chanical plants make it a point to buy 
complete kits from surgeon’s supply 
stores, so as to have a reliable outfit. 
Fig. 6.4 is a drawing of one of the com¬ 
partment chests used for carrying ready¬ 
relief contrivances and supplies for 
first aid to the injured in mills, shops, 
mines, electrical plants, etc. 

Fig. 7 is a cabinet arranged on a more 
elaborate style. These cabinets are 
usually made to order at the works of 
some supply house that makes a spe¬ 
cialty of this line of furniture. However, 
the superintendent of the plant need 
not go into black walnut cabinets if he 
does not want to. The crude, home¬ 
made affair, with a few compartments 
and some of the most necessary supplies, 
will do. 

AN EASILY MADE SCREW PLATE FOR SMALL DYES 

JAMES P. LEWIS 

A wooden screw plate for holding 
small, adjustable dies, can be made in 
the following manner: 
A piece of oak or other hard wood 

(a in sketch) is selected, about 1 in. in 
thickness, 3 in. wide and 6 or 7 in. long. 
The size, of course, depending upon the 
size of die plates to be held. A rect¬ 
angular hole is cut in the centre of this 
block, % in. wider than width of die¬ 
plates and somewhat longer than their 
combined lengths. A piece of sheet 
steel, just thick enough to slide easily 
in groove of die-plates, is sunk along 
the horizontal centre line of the sides 
of this hole, leaving each projecting 
the depth of groove in die-plates plus 

%6 Ín. This is shown at a. The whole 
inside of this hole is now lined with 
Via in. sheet iron, b, and held in place 
with a few small flat head screws sunk 
flush with surface. 
A hole is next bored in one end of 

block through which passes freely a 
rod f with one end threaded for a short 
distance to receive nut e and a couple 
of inches of other end bent at right 
angles. 
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ELECTRICAL SHOP NOTES FOR AMATEURS.—Part II 
Testing Methods 

H. WINFIELD SECOR 

A few words may not be amiss here 
on some of the common shop-testing 
methods. Tests for grounds, opens, 
etc., are generally made on all ordinary 
apparatus by applying one lead from a 
110-volt circuit to the winding, and the 
other lead (with a 110-volt lamp in 
series) , to the frame .or other part of 
the instrument under test; see Fig. A. 

Several ways of testing out armatures 
will next be described: The scheme 

A.c 
4—— 

//o^t 
Zantjo. 

ie.a.<7s. 

existing right on the back of the com¬ 
mutator where the leads are soldered 
to it will often be found quickly with 
this arrangement, permitting of getting 
right at the trouble and remedying it 
without unsoldering a dozen leads or 
so, and testing across bars in the ordi¬ 
nary way. 

Another very good method of testing 
armatures is to connect the two test 
leads as shown in Fig. B, only the 
supply circuit being d.c. The lamp 
may be substituted by an adjustable 
lamp bank or rheostat, which will allow 
considerable current to flow through 
the armature -winding. For the testing 
instrument, a voltmeter may be used, 
or often an old ammeter without its 
shunt is called into service, either one 
being bridged across two adjacent bars 
and the reading noted. The current 
is adjusted until sufficient deflection is 
obtained. A normal coil will give a 
certain reading. A deviation of several 
degrees below or above this point indi¬ 
cates trouble and it should be looked 
for before proceeding. A higher read¬ 
ing will indicate an open circuit or 
loose connection. A lower reading in¬ 
dicates a short circuit either in the coil 
or in the commutator. This is the 

A 
shown in Fig. B is applicable where 
an a.c. circuit is at hand. The two 
leads a and b are tied on to the com¬ 
mutator of the armature in the same 
relative positions as those occupied 
by the brushes. An ordinary telephone 
receiver c is bridged across two neigh¬ 
boring bars as shown, making this test 
all way around the commutator. If 
a coil is all right or normal, a certain 
tone or hum will be heard in the re¬ 
ceiver. If an open coil, a loud “crack” 
will result in the receiver. Short cir¬ 
cuits in the coil will manifest themselves 
by a decreased value in the tone or 
hum in the receiver, this decreasing 
more as the short circuit nears the com¬ 
mutator, until, if it should be across 
two adjacent bars, the hum in the re¬ 
ceiver will be nearly cut out. Shorts 

//o l/fa 
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method generally used in testing manu¬ 
factured machines, as it gives a definite 
and visual result, and is very accurate. 

There is a portable testing instrument 
on the market which employs an in¬ 
duction coil (such as a medical coil) 
to supply current suitable for the test 
cited in Fig. B. The current is 
taken from the secondary coil and 
applied as in Fig. C; a telephone 
receiver v is used the same way as de¬ 
scribed above. It forms an efficient 
and useful testing set. 
¡A very cheap, but satisfactory test 

set may be made out of an ordinary 
buzzer, operated on dry cells, as per 
diagram in Fig. D. The test leads 
are taken from both sides of the vibrator, 
i.e., one from the armature and one 
from the contact screw. For testing 

intended. The following few examples 
and rules may prove of value in calcu¬ 
lating the size of wires involved in 
rewinding. 

Taking a magnet coil wound with 
No. 22 B. & S. gauge magnet wire, 
which has been run on 110-volt d.c. 
for example: what must be the size 
wire to rewind it with for use on 220 
volts d.c. ? The ratio of the voltages 
is — - = 2 ; 

110 
Divide the area in circular mils (c.m.), of 
the old wire by this ratio “factor,” and 
the resultant area obtained will be 
that of the new wire in c.m. This size 
can be taken from any B. & S. wire 
table or the diameter in mils = c.m. ;_ 
- The area of No. 22 B. & S. wire is 
642.4 c.m. and the result after dividing 
by 2=321.1 c.m. The nearest gauge 
number corresponding to this area is 
No. 25 B. & S. with an area of 320.4 
c.m., hence the magnet coil should 
be rewound with the same weight, 

<Sec. 

Co>n, 

armatures the two leads are connected 
on ' to the*;'commutator as described 
before, and the telephone receiver con¬ 
nected across adjacent bars, noting the 
buzz in same. For testing condensers, 
high resistance coils, etc., connect the 
receiver in series with one test lead as 
shown. This method will be found 
very efficacious in testing condensers, 
as a low hum will be heard when they 
are all right and a loud one when they 
are short-circuited. 

It is often necessary to rewind elec¬ 
trical apparatus for a different voltage 
from that for which it was originally 

about, of No. 25 B. & S. magnet wire. 
To be exact, twice as many turns will 
go on, which coupled with the halving 
of the cross-sectional area will increase 
the resistance 4 times. By using this 
method,, employing the voltage ratio 
“factor,” it is possible to calculate the 
size wire required, for rewinding for 
any voltage. 
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Rule 1.—For all voltage higher than 
the original voltage, to get the ratio 
“factor,” divide the new voltage by 
the original voltage, and divide the 
c.m. area of the old wire by it to get 
the c.m. area of the new wire. 

Rule 2.—For all voltage lower than 
the original voltage, divide the original 
voltage by the new voltage to get the 
ratio “.factor,” and multiply the original 
c.m. area by it to obtain the c.m. area 
of the new wire. 
To illustrate the last rule, suppose 

it was required to rewind the above coil 
to operate on 55 volts d.c. Divide 
110 by 55=2 for a ratio “factor.” 
Now multiply the original area 642.4 
c.m. by this factor 2, which gives 
1284.8 c.m. as the area of the new wire, 

The 

corresponding to No. 19 B. & S. gauge. 
For this winding only one half the num¬ 
ber of feet of the original length will be 
put on. The original area is doubled 
and the resistance is only one quarter 
of that of the 110-volt winding. 

It will be evident from the foregoing 
that for rewinding for voltages twice 
the original rating, a wire 3 gauge num¬ 
bers smaller must be used and of twice 
the original length. Also, for voltages 
one half the original, a wire 3 gauge 
numbers larger will be required, with 
one half the original length. For re¬ 
winding for a voltage 4 times the orig¬ 
inal rating, use a wire 6 gauge numbers 
smaller than the original, etc., etc. For 
all odd voltages it will be found neces¬ 
sary to use the rules given above. 

End 

AN ELECTRIC HEATER 
F. ERSKINE HENEY 

With the coming of early fall and 
the first cool days and nights, the prob¬ 
lem arises what to do about starting 
up the furnace or the steam heating 
system. As sure as they are put in 
operation, the weather will change, so 
what is the use, for a while longer at 
least? So more than likely the whole 
family will submit to several shivering 
spells during the fall. 

It is the intention of the writer to 

into the shape of an inverted pan and 
bore three holes in the centre for the 
rods to pass through, which hold the 
heating units in place. 
The shields can be made from stove¬ 

pipe iron also, rolled into a tube 3 in. 
in diameter and riveted. 
The cover can be made from the same 

material as the base with holes in the 
top for the bolts. The legs are porce¬ 
lain knobs held in place by small bolts 
passing through the base. A heater 
of this kind has given the writer very 
good results. 

describe a simple home-made electric 
heater, almost as efficient as a factory-
made one, which may be constructed 
by any ingenious person. The material 
necessary for the construction is not 
expensive and the work is very easy. 

Procure three porcelain tubes about 
16 in. long and wind on each about 15 ft. 
of No. 26 climax resistance wire. Now 
make a base from stove-pipe iron bent 

Simultaneously with the announce¬ 
ment that the Mersey Dock and Harbor 
Board has decided to construct a huge 
dock suitable for liners 1,000 ft. in 
length, comes the announcement from 
Liverpool that the Cunard Company is 
about to undertake the construction of 
at least one liner of 60,000 tons. The 
new vessel is therefore to be of the same 
tonnage as the White Star “Olympic” 
and “Titanic,” but of much greater 
length and speed. Although the com¬ 
pany has made no official announcement, 
it is admitted that a large vessel is in 
contemplation to take the place of 
the “Lucania,” which was recently 
destroyed by fire. 
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A SMALL WORKING MODEL OF A DUTCH WINDMILL 
STUART K. HARLOW 

This small model of a Dutch windmill 
is the handiwork of Mr. George R. Betts, 
of Chicago, Ill. It was constructed of 
boards obtained from boxes given away 
at the grocery store. 
The base is made from X in. material. 

It is 7% in. in diameter. At the same 
time we may also saw out a round board 
for the top of the lower story of the 
windmill, 7% in. in diameter and % in. 
thick. 
The lower story is constructed of 

sections glued together and turned in a 
lathe to 6 in. in diameter. The sections 
are 3% in. long by 2% in. wide by % in. 
thick and eight are required. When the 
glue has dried and it has been turned to 
6 in. in diameter mark out the openings 
for the windows and the front door. 
Cut out the openings by drilling a chain 
of holes close around the inside of the 
mark and with a sharp knife cut the 
openings smooth and to the dimensions 
of the outside of the windows and the 
door. 

The lower front door, Fig. 6, next 
requires our attention. The door casing 
is made of four different pieces glued 
together. The threshold is 2X in. long 
by % e in. wide by % in. thick. The two 
side pieces are 2 in. long by %o in. wide 
by X in- thick; the top piece, 2^2 in. 
long by %2 in. wide by X in. thick. 
Apply glue to the different pieces and 
secure them in place with small brads. 
While the glue is drying, the door is 
made, 2 in. long by 12%2 in. wide by 
% 6 in. thick. The inside edges of the 
door are drafted or beveled slightly, as 
shown in the drawing, so that the door 
closes easily and fits snugly. The com¬ 
mon slide lock is placed on the outside 
of the door X in. above the threshold. 
The slide pin, %o in. square and its 
handle Mo in. in diameter, is made of 
hickory; in fact, the whole lock may be 
made of hickory to advantage. Two 
X in- brads nailed through the door 
casing serves as hinges for the door. The 
edge AB of the door should be slightly 
rounded so as to allow the door to be 
opened. A piece of wood, X in. long 
by %2 in. thick, is placed on the inside 
of the door casing as a stop for the door. 
Two windows for the lower story are 

made, in. long by Hi« in. wide by 
X in. thick, and each placed 2 in. dis¬ 
tance from each side of the front door, 
as shown in Fig. 1. They are cut from 
a single piece of wood and the back 
chiseled to a depth of X the thickness 
and %« in. larger than the window pane 
and a piece of glass fitted in, as in Fig. 5. 
We now glue the door and the windows 
in place and line the inside of the lower 
story with wall paper, so as to make 
it look inviting when one opens the 
door and peeps in. The top base is 
next secured in place with brads and 
glue. 
Our next workMs the construction ot 

the tower. The tower is made of eight 
boards, measuring SH« in. long by 2% in 
wide at the bottom and tapering to 
IX in. at the top by X in- in thickness. 
Three forms will be required, one for 
the top, one in the middle, and one for 
the bottom. The bottom one is a 
regular octagon (eight-sided), every 
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side of which measures Im« in. The 
top one is a regular octagon, whose 
side measures yi in. in length. The 
middle one is a regular octagon, whose 
side is 1 in. in length. They are made 
from % in. thick boards. The inside 
edges of the tower pieces are beveled 
and to a greater extent as the top of 
the tower is approached. When the 
sides are made to fit perfectly glue is 
applied. 

String is now wrapped around the 
tower its full length very tightly, draw¬ 
ing it down to a close fit and giving the 
curve to the tower. When the glue has 
dried the string may be unwrapped, and 
the tower sandpapered to a smooth 
finish. The lower window in the tower 
is marked out 2%« in. above the tower 
base. The two side windows are 5 in. 
above the tower base. The three win¬ 
dows are made to the dimensions as 
given in Fig. 5. The door in the tower 
is next marked off Ji in. above the tower 
base, cut out and fit in place. This door 
is made in the same way that the lower 
front door was made. The door knob 
consists of a double string passing 
through a hole in the door secured by a 
knot in the string at the back and a small 
hickory stick is tied as a knob in front. 
The tower is now secured to its base 
with brads and glue. Drill a hole clear 
through % in. from the top of the tower 
for the brass bearings for the windwheel 
shaft. 
The bottom base board, 7% in. in 

diameter is next fastened to the lower 
part of the first story with glue. 
The pointed top of the tower is made 

of eight triangular pieces 3 Ji in. long 
by 1% in. -wide at the base. The angle 
at the vertex on each piece is exactly 
15°. The base of this top is a regular 
octagon, the length of its side being 
1^4 in. When the pieces are made to 
fit they are glued together and left to 
dry. When dry it is sandpapered and 
glued to the top of the tower. 
The fence around the lower part of 

the tower consists of ten posts in. 
long by % in. wide by %« in. thick. 
They are fastened with brads and glue 
at equal distant points around the 
circumference of the base of the tower. 
Short pieces for brackets are secured, 
as in Fig. 1. The double railing is con¬ 
structed of the same stock. 

The windwheel, Fig. 2, is made of 
%8 in. square material 6 in. in length. 
The opposite edge of each end of each 
arm for a distance of 4%e in. is planed 
off to a width of yi in. Beginning %« 
in. from the end of each arm square 
holes are made 1% in. apart between 
centres for the tenoned ends of the blade 
posts to be glued in. The blade posts 
are IWis in. long by % in. wide by 
% in. thick, and are set in the arms at 
an angle of 45° with the horizontal. 
The blades on the wheel are thin veneer 
Vis in. or less in thickness. They are 
cut wavy and feathery at the^ outer edge 
by cutting nearly through with a sharp 
knife and bending each half back at 
right angles when they will break, leav¬ 
ing the desired rough edges. When all 
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parts are finished they are fitted and 
glued together. 
The shaft, Fig. 3, is a steel wire % in. 

in diameter or No. 12 Birmingham steel 
wire and 6 in. in length. The shaft 
bearings are brass tubing % in. inside 
diameter and ?íG in. in length. The 
shaft is held in place by a drop of solder 
on each end of the shaft or small washers 
of sheet brass or tin soldered next to 
the bearings on each side. A %2 in. 
diameter hole is drilled in the centre of 
the windwheel for the shaft. The end 
of the shaft may be riveted over or a 
small washer soldered on each side of 
wheel and as a still further security 
against slipping four small brads may 
be driven into the arms through one of 
the washers. 
When all is finished the appearance 

of the model may be greatly enhanced 
by painting the windmill in two colors. 
The lower story and its base and» the 
tower is painted a brick red, while’ the 
lower front door and the two windows 
and the door in the tower and its win¬ 
dows as well as the tower steeple and 
the railing and its base is painted a dark 
brown. 

He Needed Help 
Little Harry startled his nurse the 

other night as he finished his evening 
prayers by saying: “God bless papa 
and mamma and Margaret and us boys ; 
and—and—God, please make me strong 
like the big bear in the park, ’cause I 
got to lick Charlie White in the morn¬ 
in’.”— The Delineator. 
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DESIGN AND CONSTRUCTION OF MODEL AEROPLANES—Part III 
EXPERT 

Materials 

For small models jt is necessary to 
have the lightest materials, but due 
regard must be made to their strength; 
of all materials for the main surfaces 
of models there is no material to equal 
wood, but owing to large surfaces weigh¬ 
ing much more in proportion to fabric 
covered ones, this material may only 
be used in models up to 2 ft. or so across, 
although larger models have been made 
the liability to break the places and have 
all the work of preparing new surfaces 
over again does not encourage one to 
make them much above the length men¬ 
tioned above. 

There are three different timbers 
which are particularly useful in making 
small aerofoils: yellow pine, American 
white wood and cedar. They may all 
three be had within boards % in. and 
Aw in. thick quite free from knots and 
they weigh very little as will be seen by 
the table given below. 

Yellow Pine.—This is the lightest 
wood to use. It is very straight-grained 
and when thoroughly well seasoned will 
not warp or twist. It may be steamed 
and will retain its shape well. 

Cedar.—This is also a straight grained 
and light wood, steaming well and most 
suitable for making planes. It is usually 
very pretty and requires careful planing. 

American Whitewood.—There are at 
least three different timbers sold under 
this name. Originally the name was 
given to the timber of the American 
lime tree. This is fairly soft, straight¬ 
grained and planes up to a good surface. 
A very similar wood, but together in 
the grain, and most suitable for aero¬ 
foils is the timber of the tulip tree also 
known as American whitewood. It is 
possible to tell the difference between 
the two timbers owing to the brilliant 
“sheen” on tulip wood when planed. 
This must not be confused with the tulip 
wood sold for inlaying which is much 
heavier and not at all suitable for our 
purpose. 

American white poplar is also an¬ 
other tree to which whitcwood is given. 
There is little difference between any 
of them, but if possible the wood with 

the most “sheen,” when planed should 
be used. 

For framework there are several kinds 
of wood suitable; namely, spruce, birch, 
beech, mahogany, elm, ash, hickory and 
black walnut. 

Spruce is very cheap, light and 
straight-grained. It is not possible to 
get very long pieces without knobs, but 
for small models there is nothing to 
equal it for framing. 

Birch is fairly heavy, but very tough, 
compared with spruce. It is nearly 
half as heavy again, but where strength 
is required and weight not so important 
an item, it will prove a splendid wood for 
framework. 

Beech is a little heavier than birch, 
but has the advantage of being less 
brittle. For wooden bearings, cleats 
and small work it is very suitable as it 
is nearly as strong in the short as the 
long way of the grain. 

Honduras Mahogany.—This is another 
very suitable wood, but is not so easy 
to plane as the above woods. It is 
lighter than birch or beech, but heavier 
than spruce and cedar. 

Elm.—American elm is suitable for 
framew'ork, but is not particularly 
straight-grained. It is very tough and 
about the same weight as mahogany. 

Ash.—Well seasoned American ash 
is a useful timber. Austrian ash is 
perhaps a little lighter, but is more 
brittle. It steams well and retains its 
shape and is certainly a good timber for 
any curved framing if used in small 
sizes about in. in square. 

Hickory.—This is another good timber 
for bending; is a little heavier than birch, 
but is fairly straight in grain and easy to 
work. 

Walnut.—Black walnut is a straight¬ 
grained wood. It bends well and is a 
little lighter than mahogany. If well 
seasoned it will not warp and when once 
shaped may be relied on to keep in 
shape. 
The writer has experimented with all 

the above timbers and for plane surfaces 
cedar, American whitewood or basswood 
and yellow pine are greatly in favor. 
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For framing, spruce, walnut, mahogany 
and birch have been mostly used. 

FABRICS 
There are a large number of fabrics 

on the market, but there are only two 
or three materials that the model maker 
need use, and they are rubber-proofed 
cloth, such as “Pegamoid,” and the 
material known as “rain soak,” treated 
with fine copal varnish. There are 
many fabrics which weigh a fraction 
of an ounce per yard less than others, 
but there is not so much in the actual 
weight of the covering material, within 
limits, of course, as many people con¬ 
sider. 
We may as well consider those on 

the market. 
“ Pegamoid."—This in its thinnest 

form is an ideal covering for models and 
works out very cheaply. 

Aero Cloth is a waterproof material 
which may be bought in several thick¬ 
nesses and qualities and made of cotton 
or other materials covered with rubber. 
It is fairly expensive, but forms a good 
covering material. It requires care in 
attaching rubber to cloth to the frame¬ 
work, but when well secured does not 
give at all. 
Jap Silk.—This is a material often 

used, but is very difficult to apply well. 
It should be waterproofed with oil, wax 
or varnish, but it has not the strength 
of an aero cloth although lighter. 

Tracing Paper and Cloth.—These 
materials are often used for covering, 
but are not satisfactory. They cockle 
with the damp and tear very easily. 

Fine Linen.—This makes a fine cover¬ 
ing and should be treated with hot 
paraffin wax thinned down with methy¬ 
lated spirit. Squeeze as much of the 
surplus liquid out of the material as 
possible, and carefully hang up to dry, 
stretching it so that it dries evenly 
•without creases. 

OTHER MATERIALS 
Bamboo.—Wide bamboo splits very 

easily and may be planed to square 
pieces about % to in. thick. It is 
rather heavy, but is very tough and can 
stand considerable strain. 

Cane.—The ordinary round cane may 
be planed round or square, but it is 
advisable to have a grooved piece of 
wood to plane it on. 

Thin Bamboo is also useful. It may 

be planed down and makes good up¬ 
rights for bi-planes. 

Hollow Reeds.—These are also useful 
for uprights, and are very high. 
Aluminum.—Although this metal is 

not suitable for aerofoil it is very useful 
for making all kinds of joints. Small 
pieces of several gauges should be in 
every model maker’s work shop. 
Magnaleum.— This is a lighter metal 

than aluminum, but within sheet there 
is so little difference that the extra ex¬ 
pense is hardly advisable when the 
latter metal will do as well. 

7 inned Sheet Iron.—-This is useful for 
making joints ; it may be easily soldered ; 
an advantage over aluminum. 

Brass.—Sheet brass and hard brass 
wire are necessary materials. The for¬ 
mer for bearers and the latter for spindle. 

Steel.—Steel in the form of wire, 
either in short length will often be used. 

Piano Wire.—Several gauges should 
be kept at hand not only for use as stay 
wire, but to make small bolts. 

Cycle Spokes.—Small spokes will be 
found very useful in many ways. The 
screwed end and nipple are very useful 
and saves a lot of work. The wire is 
of mild steel, easily bent and forms an 
ideal propellor shaft. 

Fretwork Nails.—These are useful, 
but all nails should be avoided as much 
as possible particularly in thin wood. 
The wood is so apt to split where the 
nail goes through that special care must 
be taken in driving any nail or pin in. 
Small Screws.—These are generally 

not so useful as pins, but small sizes, 
both flat and round heads are some¬ 
times required. 

Washers.—These may be of leather, 
wood or metal. For small pins there 
is nothing better than “spangles.” 
This may generally be obtained from a 
draper. 

Glue, Fish Glue and Seccotine.—The 
latter forms of adhesive are more useful 
to the model maker. They are easily 
applied, do not require heat and stand 
as well as glue. For joining surfaces 
that have afterwards to be steamed 
seccotine is the best. 

Varnishes.—To finish the surfaces of 
wooden aerofoils, a fine shellac varnish 
or French polish (white) are the best 
kinds £of varnish to use. A varnish 
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containing linseed oil is much too heavy 
for aeroplane work. 

Table of weights of various timbers 
in lbs. per cubic ft. : 
* Yellow Pine. -S 
♦Spruce. 31 
Black Walnut . 31.5 
♦Cedar. 33 
American Y hitewood. 35 
Honduras Mahogany. 35.5 
Elm. 35.75 
Sycamore. 
Birch . 45 
Lancewood. 4o 
♦Yew. 45.5 
♦Yellow Deal. 46

Hickory. 
Lime. 
Ash. 
Beech. 

Methods of Propulsion 

The work of providing an efficient 
means of propelling model aeroplanes 
opens out a large field for experiments. 
With the exception of rubber, which is 
at the best a very poor method, there is 
no cheap and efficient motor power on 
the market. There are, no doubt, at 
the present moment a considerable 
number of model makers hard at work 
with every means of producing power, 
and it is well worth the continued effort 
of any engineer, model or otherwise, 
to invent either a light and effective 
clockwork, or a small petrol, gas or 
condensed air engine, or an electric 
motor with a light accumulator. 
The .writer has spent a lot of time in 

experimenting with clockwork and 
geared elastic motors and will later on 
give the readers the results of his ex¬ 
periments. 
We may as well take the various 

methods of propulsion, and show what 
has been and what may be done with 
them. 

RUBBER MOTIVE POWER 
As rubber is the only practicable 

motive power at present, it is necessary 
to make the most of it. It has several 
advantages, for it is clean in use, cheap 
and easily procurable, simple in action 
and easy to apply, and also compara¬ 
tively light. Against this we must put 
its liability to perish, and the purer the 
rubber, the quicker it will go; also, it 

loses in strength after every full winding; 
after being used about a dozen times 
quite one-quarter of its elasticity is lost. 

Another disadvantage is that the 
power developed is not constant ; during 
the untwisting it commences to drop at 
once and a proportion of the revelations 
at the end of the run will be found to 
have no effect. It is not possible to 
get elastic to run any length of time, 
and taking a certain number of lengths 
as untwisting in a certain time, it will 
be found that adding to the number of 
strands increases the power, but dimin¬ 
ishes the number of revolutions possible. 

This leads on to the consideration of 
suitable forms of gearing, for while 
direct attachment of the rubber to the 
propeller is most simple, the number of 
revolutions is limited to the length of 
rubber and the power required. 

Taking the rubber directly attached 
to the propeller shaft, we have the 
friction at the propeller bearing to over¬ 
come. (Fig. 1.) To relieve the press¬ 
ure thrust blocks of glass beads or metal 
rings, should be used with a good lubri¬ 
cating oil that will not clog. 

It is a difficult thing to get glass beads 
sufficiently true, but rings may be easily 
made by twisting hard brass or steel 
wire round the propeller shaft to form 
a spiral (Fig. 2a). Saw this along with 
a fretsaw as shown at b, and solder the 
resulting ring c with soft or silver 
solder. 

Increased efficiency may be gained, 
with directly attached rubber, by the 
use of ball-bearing thrusts. They re¬ 
quire careful work, but are not beyond 
the skill of the model maker. Several 
forms of ball-bearing thrust blocks are 
on the market, but they all have the 
disadvantage of considerable weight. 
Three forms of these blocks are shown 
at Figs. 3 and 4, the latter being very 
simple, requiring a cycle spoke, a piece 
of thin % in. brass tube, 1 steel washer, 
a pair of spoke nipples, % doz. small 
steel balls and a little wire about lie in. 
in diameter. 
The brass tube should be cut off to 

% in. long, and inside one end solder a 
ring made of the wire as shown at 
Fig. 5a. Next fit in the steel washer b, 
filing the outside quite true, and polish¬ 
ing up the surface quite smooth. This 
washer should be slightly domed, and 
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this may be done by putting a large 
centre punch through the tube, rest it 
on the washer and give it a sharp blow 
■when in the position shown by section 
(Fig. 6). 
Now prepare a nipple for the other 

bearing. First saw off the wide end 
an4 fix it in the lathe or the end of a 
brace or drill, and true it up to a point 

as shown at c. Now solder another 
ring in the other end of tube, insert the 
balls and cut off a length of spoke, bend 
one end for the rubber, and leave the 
other for the propeller to be screwed 
onto as shown at d, utilizing the spare 
end of nipple as shown at e, to screw 
the propeller up to. This bearing 
weighs, when completed, under X oz., 
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and only costs a few pence to make. 
To obviate the necessity of using a 

thrust block, the rubber may be geared 
as shown by the illustration (Fig. 7). 
We have in this case no direct thrust 
on the propeller bearing, but a certain 
amount of friction to overcome. This 
is compensated by the increased number 
of revolutions possible. 

Practically, geared rubber motors do 
not give the results that they theoreti¬ 
cally should, for the friction involved 
means a considerable loss of power; but 
with a low gear and well-cut gear wheels, 
there is a lot to be said in their favor. 
The great advantage lies in the fact 

that several separate skeins of rubber 
may be geared on to the same propeller 
and give a considerably longer run. 
Fig. 8 gives a sketch of a simply made 
geared elastic motor with no end thrust. 
This may be fitted to a monoplane with 
a double frame, but with considerably 
more weight than the same length of 
rubber. Exclusive of framework, the 
rubber and wheels will be quite 4 oz. for 
a 24 in. frame. 

Working details will be given later on 
of several kinds of geared elastic motors 
with exact/weight, so that model makers 
can see exactly what type is suitable, 
and know the weight and torque of each 
motor. 

CLOCKWORK MOTORS 

There are several clockwork motors 
on the market, but they are either too 
heavy for model aeroplanes, although 
highly suitable for model boats, or they 
are not powerful enough to drive a pro¬ 
peller of any size. 

PETROL MOTORS 

For small petrol motors there is cer¬ 
tainly a great want. The difficulty of 
model aeroplane flying will be greatly 
overcome when one is able to use a light 
and effective motor. There is no doubt 
that before long we shall be able to 
describe in these columns a suitable 
motor for large models, and this will 
give model makers encouragement to 
build and fly much larger models than 
is possible under the limitations of 
rubber. 

A CHEAP NINE-INCH REFLECTING TELESCOPE—Part V 
Apparatus for Testing Lenses 

M. A. AINSLEY 

Continued from August 
Presuming that the reader has mas¬ 

tered Part IV, giving the theory of 
the pinhole test at the centre of curva¬ 
ture, I will briefly describe my apparatus : 
It simply consists of a wooden base¬ 
board (metal would be even better) to 
support the lamp, taken from a cheap 
bicycle, which gives a flame % in. wide. 
Immediately in front of the flame is a 
vertical wooden board (4 in. x 2% in.), 
■which has a % in. hole level with the 
brightest part of flame. This supports, 
on the flame side, a brass plate with a 
hole 1.160 in. in diameter. This I got 
drilled by a watchmaker with a drill 
.15 m.m. in diameter. The plate wifh 
a hole in it can be easily removed or 
placed in position, and a screen of tin 
round the lamp shields the eye from its 
light. 

Immediately to the left of this lamp, 
and so that its centre line is not more 
than 21^ in. from the pinhole, and on the 

same level, is a brass tube supported 
on two wooden Vs, and, of course, 
parallel to the line joining flame, pin¬ 
hole and mirror. A line is cut round 
the tube, accurately at right angles to 
its axis, as an index, and the position 
is measured by an ivory millimeter scale 
attached to the Vs; 1 m.m. = Fioo for all 
practical purposes, and it is easy to 
estimate to % m.m., or Moo in. The 
mirror is supported against a stout 
board and rests on a shelf on the board. 
It is placed at a somewhat lower level 
than the apparatus. If the tube used 
is, as in my case, the “draw-tube” into 
which the eyepieces screw, an efficient 
“ occulting screen ” be made by removing 
the lenses of a low-power eyepiece and 
using the diaphragm or stop, which 
limits the field of view. 
The testing apparatus and speculum 

should be supported on firm supports, 
tripods if possible, on a stone floor; 
but testing may be carried on, as I 
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found, even in an upper room, if it is 
done late at night so that no one is 
moving. The distance between pin¬ 
hole and speculum is approximately 
twice the focal length; not exactly, 
because the image of the pinhole is a 
few inches further from the mirror than 
the pinhole itself. This makes no prac¬ 
tical difference in testing, though if 

a. /, 

the pinhole were much nearer the mirror, 
the formula for aberration would have 
to be altered. 
The screens used for hiding the parts 

of the mirror are two in number (Figs. 1 
and 2), and, these may, with advantage 
be combined into one (Fig. 3). The 
central slide may be 2 to 2X in. in 
diameter, and the segment left in the 
outer zone, (Fig. 2,) may be 1 in. broad 
and 3 in. long. I found the combined 
screen easiest to work with. Provide 
also, a white paper cap to fit over the 
front end of the tube; this is useful in 
adjusting the position of the apparatus. 

Light the lamp and see that the bright¬ 
est part of the flame is opposite to the pin¬ 
hole. Remove the pinhole and let the 
light shine on the mirror through the 
hole in the vertical board; place 
the tin screen round the lamp to darken 
the room; the room, of course must be 
otherwise dark, or nearly so. Then 
place the apparatus at a distance from 
the mirror, approximately equal to 
twice the focal length of the mirror, 
i.e., the radius of the curvature. Move 
the mirror about until the image of the 
flame, seen through the X in. hole, is 
received on the paper cap at the end of 
tube; remove the paper cap and view 
the mirror through the tube, taking care 

that the tube is accurately pointed to 
the centre of the mirror' Move the 
apparatus to or from the mirror until 
the image of the hole is at the eye end 
of the tube; insert the plate with the 
pinhole in the testing apparatus and 
focus the image with eyepiece or lens 
of some sort. 
M e may now take a preliminary 

examination of the image. As in Part 
IV, the appearance of the image inside 
and outside the focus will give an idea 
of the class to which the curve belongs, 
remembering that Class A (oblate 
spheroid) gives bright centre outside 
and dark inside focus; Class B (sphere) 
gives the same uniform appearance in¬ 
side and outside focus; Class C (ellipse, 
parabola, hyperbola) give bright centre 
inside and dark centre outside the focus. 

Next, remove the lens, or lenses, and 
bring the image, by moving the appara¬ 
tus to the edge of the screen used for 
testing; i.e., if the diaphragm of the 
eye-piece is being used, bring the image 
to the right-hand side, so that further 
movement of the apparatus to the left 
will cut off the light. The image must 
be kept level with the centre of the tube, 
and the whole apparatus packed with 
paper until it is so. A slight pressure 
with the hand on the left-hand side of 
the baseboard will just cut off the light, 
and the tube is pushed or pulled until 
the illumination of the mirror disappears, 
as evenly as possible, the eye being 
meanwhile placed as close as possible 
to the image, so that the mirror is seen, 
as it were, flooded with light. 

It is important that the mirror rest 
against a backing of uniform color, a 
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piece of black velvet or cloth being 
most suitable; also it must be left to 
get thoroughly cool after polishing, or 
the image will be irregular and the 
testing unsatisfactory. 
The mirror must be handled as little 

as possible. A finger placed on the 
surface for a half minute produces a 
slight elevation which is easily visible 
in testing; in fact, once the mirror is 
in position, it ought not to be touched 
at all until testing is completed. 
The adjustment of the mirror to 

reflect the image through the tube is 
a long job at first. A large sheet of 
white paper held behind the testing 
apparatus to receive the image of the 
hole is a great help. 

I assume now that the polish has 
become perfect all over the glass. This 
is a question of time; but if the polisher 
is properly made, should not take more 
than four hours, and that the curve is 
either A or B. i.e., still on the safe side 

of the sphere. We may now bring the 
mirror screen into action. First of all, 
place the testing screen (by which, to 
save confusion, I shall denote the dia¬ 
phragm in the eyepiece mount placed 
close to the eye, as described in my 
last) as near as possible to the image 
of the pinhole, and observe whether the 
shadows seen on occulting the image are 
regular. If, owing to the faulty con¬ 
struction of the polisher, any rings or 
irregularities appear, it may be neces¬ 
sary to return to the latter stages of 
the fine grinding; but such irregularities 
are easily perceptible in the earlier stages 
of polishing, and can be avoided by care 
in making the polisher and in adjusting 

the position of the central square, as 
before described. I have not been 
troubled with “rings” in my own work, 
and I believe they can always be com¬ 
pletely avoided with care. 
Now put in front of the screen No. 1, 

or if one screen only is to be used, No. 3, 
and gently and slowly alter the position 
of the tube in its Vs until the testing 
screen, when brought across, darkens 
the central part of the mirror uniformly. 
By keeping up an intermittent pressure 
with the hand on the left side of the 
base-board of the testing apparatus, 
the mirror may be made to darken and 
brighten alternately, and the tube is 
moved very gently with the right hand 
until the appearance of a shadow ad¬ 
vancing across the mirror, or rather 
the central portion left by the mirror 
screen, is lost, and the darkening is 
even all over. Read the scale, esti¬ 
mating to m.m. or ’/too in. This 
should be repeated many times, the 
testing-screen being placed, to start 
with, alternately outside and inside the 
focus. The mean of all the reading is 
then taken. 
Now concentrate attention on the 

outer zone. As will be seen in 1 igs. 2 
and 3, only two segments of this zone 
are visible, one on each side, and to get 
the best results, the testing screen, at 
the point where it occults the image, 
must be vertical; i.e., the image must 
be level with the centre of the aperture 
whose edge is being used for testing. 
A vertical bar across the end as the tube 
does as well as the eyepiece diaphragm; 
but I found the latter more convenient. 
The scale is read again when the tv o 
segments are found to darken simul¬ 
taneously; and, from the greater con¬ 
vergence of the rays from the two sides 
of the mirror, it is rather easier to ob-
serve the exact focus than when the 
central 2% in. of the mirror is observed; 
in any case, however, the mean of sev¬ 
eral readings should be taken. 
The difference between the final 

means gives the actual difference be¬ 
tween the focus of the mirror (for rays 
diverging from the centre of curvature, 
of course) for the centre edge of the 
mirror. If the focal length for the 
centre is large, i.e., if the first reading 
was greater, the mirror belongs to 
class A; if the focus is the same for 
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both, the mirror is spherical, class B; 
and if the reading for the outer zone is 
greater than for the centre, class C. 

It is desirable, after reading off the 
scale for the outer zone, to make an¬ 
other set of observations of the centre, 
to make certain that the testing appa¬ 
ratus has not shifted. It should be 
heavy enough to remain still. The use 
of the combined mirror screen (Fig. 3,) 
I found a great advantage, as I could 
remain perfectly still during the whole 
time, and thus risk of shaking mirror 
or testing apparatus was avoided. 
We know exactly what sort of curve 

we have got, and we now want a formula 
which will give the exact difference 
between the readings (“aberration” is 
the name commonly used) for the para¬ 
bola, C2. 
The formula giving the necessary 

aberration for the parabola is D ~’ where 
. 8F 

F is the mean diameter of the zone, and 
F the focal length. It may also be 

written where r= means radius of 

zone, and R = radius of curvature of the 
mirror, which is twice the focal length 
( = 2F). 
N B. The distance from pinhole to 

screen is equal to the radius of curvature. 
Either formula gives the same result, 
but I prefer the former. It will be 
noticed that the aberration is twice the 
depth of the centre of the mirror below 
the line joining opposite middle points 

m.m. It will be seen that this is 
but a small quantity; but it must be 
measured accurately, as on it depends 
the whole performance of the mirror. 

It must be noticed, however, that this 
is the theoretical value. As I was told 
by an expert : “ Here, mathematics must 
take a back seat,” and he further told 
me that the practical value is somewhat 
less. . I did not find it so; but, in any 
case, it is safest to carry on the figuring 
process (to be described later) until 
the aberration is about of this, or, 
in the case under consideration, about 
.08 in. The final testing must, after all, 
be done in a telescope, on a star, and 
with a good eyepiece. I would again 
quote Sir J. Herschel: “That is a good 
form which gives a good image.” If 
the aberration becomes too great at 
any time, the curve becomes C3 (the 
hyperbola), and it is very difficult to 
get back. A, B and C all mean safety; 
but C3 means danger. When my mir¬ 
rors appeared to give perfect results 
in the telescope, I found, in testing with 
pinhole and screen that they gave the 
theoretical aberration.—English} Me¬ 
chanic. 1

of the zone, e.g., if the zone used on a 
9 in. mirror of 6 ft. focus is 1 in. wide, 
its mean diameter is 8 in., and its depth, 
measured from the plane of the 8 in. 

eirde, is Ä in ” while the

aberration to be aimed at in the figuring 

wouîd be 8-^2= gin. - 11 in., or 

In connection with the explorations 
which are being carried on in the old 
cemetery of the church of St. Seurin 
at Bordeaux, a vessel of green glass 
containing a quantity of lees, or in¬ 
crustations, was found in a sarcophagus 
which appeared to date from the first 
century of the Christian era. The de¬ 
posit has been analyzed, and the re¬ 
sults lead to the conclusion that the 
vessel originally contained wine, the 
evaporation of which has left traces 
of chromotannic matter, more or less 
cov’ered with carbonate of dime, and 
which has also deposited very sharply 
defined and characteristic grains of 
cream of tartar. 
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SOME USES OF PLASTER OF 
A. 

Many model engineers, no doubt, 
when they wish to make a model to 
their own design, find the pattern¬ 
making a stumbling-block. The object 
of this article is to describe some of the 
methods in which plaster of Paris is 
used for pattern-making, and probably 
help some model-maker out of a diffi¬ 
culty. 
As most model engineers’ lathes will 

not swing a fly wheel, say, for a small 
gas engine, Figs. 1 and 2 show how to 
make the pattern without a lathe. A 
board (A, Figs. 1 and 2) is required; 
it must be flat and fair, and should be 
3 or 4 in. larger each way than the wheel 
pattern is to be; also a template B, 
shown in position in Figs. 1 and 2, and 
at Figs. 3 and 4. Draw the half-section 
of the wheel on it, as at Fig. 3, and cut 
it to the outline of the lower half of the 
wheel, as shown by the full-line lower 
outline in Fig. 3. Chamfer the edge, 
as shown in the sectional end elevation 
(Fig. 4), and drive a metal pin C in on 
the centre line. The cross-piece at the 
end is to keep the template from tilting 
when in use. A wooden plug (D, Fig. 1) 
of suitable height—the diameter is not 
important (but it should be smooth 
and tapered as shown, so that the pat¬ 
tern will slip off it)—with a hole in the 
centre, to suit the pin in the template, 
is now attached to the centre of the 
board, so that the template can be 
rotated round it. Now where the under 
side of the template stands up clear off 
the board, drive a dozen or so nails into 
the board, leaving the heads projecting, 
but not sufficiently high to keep the 
template from rotating, and having 
liberally coated with oil the wooden 
plug D, the template B, and the part 
of the board A it bears on when being 
rotated, gauge some plaster of Paris 
and apply, keeping the template ro¬ 
tating, so that it will scrape the plaster 
to its outline. It will probably require 
two or three gaugings to bring this part— 
which is called the block—to a finished 
surface. Do not allow the plaster time 
to harden between the gaugings. 
When the block has hardened, give 

it a coat of shellac varnish and cut the 
template to the outline of the upper 

PARIS IN PATTERN-MAKING 
T. 

side of the wheel, as shown by the upper 
dotted line in Fig. 3. Again oil the 
template, the board, and also the var¬ 
nished plaster block this time, and pro¬ 
ceed to sweep up the thickness. This 
will be the wheel pattern. As the 
spokes have to be cut out—or, rather, 
the material between the spokes has to 
be cut out—see that the plaster is well 
gauged, of equal consistency, and free 
from lumps (usually called knots) . 
When the thickness has hardened, 
remove it from the block; if it holds 
fast, rap the board with a mallet or 
hammer to start it: do not strike the 
plaster. Now -wipe the block free from 
oil, and proceed, with dividers and draw¬ 
point, to mark off the spokes. If the 
spokes are straight, as shown in Fig. 2, 
the centre lines may be drawn, using 
the template in position as a straight¬ 
edge. If curved spokes are required, it 
will be easiest to make a thin wooden 
template to the outline of one spoke, 
and having marked the centres of the 
spokes on the thickness, place the tem¬ 
plate in position and mark off each 
spoke. To finish the spokes, bore or 
cut a hole through the waste material 
between each spoke, and saw round, 
keeping close to the lines; then, with a 
chisel and gouge, pare square through 
exactly to the lines. Next proceed to 
round them off to the desired section, 
using a small wooden template as a 
guide. Ordinary woodworking tools are 
used for cutting and sawing the plaster; 
a pocket-knife is also handy. If a port 
or other small saw is not at hand, use 
a brace and a centre-bit or a gouge to 
remove the portions between the spokes. 
Finish the pattern with sandpaper, and 
give it two or three coats of shellac 
varnish. Send it to the foundry on the 
board it was made on, as the molder 
will want it to support the pattern when 
he is ramming the drag half of his flask. 
An alternative method of making the 

pattern, which would be better if the 
required spokes in the wheel are very 
thin, would be to make the boss and 
spokes of wood and check them into 
the plaster rim. The template for the 
rim would be made as shown by the 
lower dotted lines in Fig. 3 and following 
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ihc lower outline of the rim; then, after 
the block is swept up, cut it to the upper 
outline and sweep up the ' rim. The 
ends of the wooden spokes should be of 
the form shown dotted on two spokes 

Fi£- 2. Have them tapered so that 
the checks in the rim will be as shown 
m Figs. 5 and 6, and it will be found 
much easier to make a good fitting job. 
It is not necessary to attach the spokes 

i J but the sP°kes and boss should be in one piece. Cross-check 
the spokes in pairs, and fix patches 
for the boss on each side in the centre. 
If three or four pieces of wire are bent 
to the shape shown in Fig. 7, and let 

arranged to slip into position against 
one of the checks in the inside of the 
rim after the molder has turned over the 
drag part of his flask and removed 
the board with the block attached. 
The rim will then be inverted from the 
position shown. As this rim will prob¬ 
ably be of large diameter and thin in 
section, the molder could not con¬ 
veniently withdraw it from the mold 
if left whole; so cut it into segments 
about 12 in. long, drive a wire nail 
through each into the block, leaving 
the heads projecting so that the molder 
can withdraw them when required. The 
slanting nails in Fig. 8 show how the 

into the rim, they will be found con¬ 
venient for drawing the pattern from 
the sand when it is being molded. The 
best way to put them in place is to cut 
recesses in the block in suitable positions, 
invert the loop of a wire into each recess, 
leaving the ends projecting, and putty 
up the recess over the loop previous to 
sweeping up the pattern. When the 
plaster for the pattern is applied, it 
will run round and effectually fix them. 
The putty is, of course, cleared away 
when the pattern is first lifted off its 
block, and the loops of wire are left 
projecting. 

Fig. 8 shows how the rim of a three-
speed wheel would be swept up. The 
spokes should be made of wood and 

block is held to the board. If, instead 
of using the wooden edge of the tem¬ 
plate for a sweep, a piece of sheet zinc 
is cut to the proper outline and screwed 
to the face of the template, the edge of 
the template being cut back to about 
% in. behind the edge of the zinc, a 
smoother surface will be got on the 
plaster. 

Figs. 9, 10 and 11 show a method of 
making a corebox which will specially 
appeal to those who have not a large 
stock of -woodworking tools. The core¬ 
box illustrated is for a piston valve 
casing; an amateur would probably 
find such a box troublesome to make 
accurately in wood, though he had the 
necessary tools. To make the box in 
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plaster of Paris, first loose-dowel two 
pieces of wood of suitable size together, 
as for a split pattern, and turn the main 
portion a (Figs. 9 and 10), also the 
branch b; next cut out pieces for the 
ports c. Those pieces are the shape and 
size of the interior of the casting re¬ 
quired. Make also the small pieces d 
to fit against the ends of c and the pyra¬ 
mid-shaped pieces e. Now varnish 
them and assemble one-half of each 
part on a board /, screwing them from 
the back of the board, and erect a 
framework g round them, as shown in 
Figs. 9 and 10. Then give the whole 
interior a good coat of oil, gauge suffi¬ 
cient plaster, and pour in until the 
framework is filled to a height of from 
1 to 2 in. above the parts screwed to 
the board. When the plaster has 
hardened, turn upside down, and re¬ 
move the screws holding the pieces 
a, b, C, and d. Lift off the board / and 
shift the frame g to the position shown 
in Fig. 11, after giving the joint of the 
corebox a coat of varnish. 

h, Fig. 11, is a section of the half of 
the corebox which has been cast with 
the halves of the core pattern pieces 
a, b, c, and the pieces d still embedded 
and showing the remaining halves 
placed in position ready to cast the 
second half of the corebox. To pre¬ 
vent them floating when the plaster 
is poured in, put screws into them from 

the outside of the frame g. As the 
pieces e were not removed from the 
board f, the plaster forming the second 
half will fill the impressions left by them 
in the first half, and form pins to guide 
the halves of the box to their proper 
position. After the second half has 
hardened, remove the framework g, 
lift the halves of the corebox apart, 
and withdraw the pattern pieces. They 
will probably require to be rapped on 
the ends to loosen them; if they cannot 
be got hold of to withdraw, put a wood 
screw some distance into each part, 
and grip it with a pair of pinchers or 
pliers. Any parts that may require it 
should now be smoothed off. Should 
any corners be accidentally broken off, 
stick them with thick spirit varnish, 
and finish by giving the whole interior 
two or three coats of varnish. 

F < y 12 F ' q > 3 

The pieces d, it will be noticed, are 
used to make the side of the corebox 
curved, so that the port cores c will fit 
against the main cylinder core. When 
many cores are required of a box such 
as this, each half is reduced to about 
34 in. thick all over, and iron castings 
made off them, suitable lugs or feet 
being cast on them, so that they will 
sit steady on the core-maker’s bench. 
A variation of the above method of 

making a corebox is shown by Figs. 12, 
13, 14 and 15. Figs. 12 and 13 represent 
a pipe pattern, with the thickness of 
metal required sown. Owing to the 
irregular shape of the core, it would be 
difficult to make an accurate pattern 
for it, as was done for the former core, 
so a mold is taken of the entire pattern 
in the same manner as the previous 
corebox was cast; a (Fig. 15) shows one-
half of the mould in section. Now 
prepare a board b (Fig. 14), and attach 
strips c to it. The strips must be the 
same thickness as the metal of the re¬ 
quired casting. Procure some clay— 
either ordinary blue clay or modeling 
clay will do—work it up fairly stiff, 
put it on the board, and with a roller 
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resting on the strips, roll it to the re¬ 
quired thickness. Now cut it into 
suitably sized pieces and line each half 
of the mold, except at the core prints. 
Close the mold, stand it on one end, 
and fill it with plaster, which, of course, 
when hard, will be the shape of the 
required core. To prevent the plaster 
running out at the bottom of the mold, 
putty it round with some of the clay. 
As any roughness on the plaster core 
can easily be smoothed off, it is not 
necessary to be very particular in joint¬ 
ing the clay when lining the mold. 
AV hen the core is finished and varnished 
replace it in the clay in one half of the 
mold, as shown at Fig. 15 (a is the 
mold, e the clay, and d the core). 
Cast the first half of the corebox; when 
hard, removed the mold a and the 
clay e, and proceed to cast the second 
half as described for the former corebox. 

In conclusion, superfine plaster of 
Paris—to be obtained from plasterers, 
modelers or lime merchants—is thé 

most suitable for pattern-making. To 
gauge or mix it, sprinkle the plaster 
into the water. Do not pour water 
into the plaster: it will be about the 
proper consistency when the plaster 
rises to the surface of the water. Stir 
well—there ought not to be any lumps— 
and it should coat any article dipped in 
it with a body like cream. Enameled 
iron or earthenware vessels are most 
suitable for gauging it in.—The Model 
Engineer and Electrician. 

A HOME-MADE ARC LAMP 
DOUGLAS HILLYER 

Many electrical!}' inclined experi¬ 
menters have, at different times, desired 
to make an arc light, but, either from 
lack of material, “juice,” or other 
reasons, have not been able to construct 
it. An arc light, as described herein, 
is very inexpensive, but at the same 
time, practical and instructive. 

The first thing necessary for its con¬ 
struction is enough hard fibre to con¬ 
struct the frame, or base. 
The base is 6 in. long and 4 in. wide 

(see Fig. 1), and X in. thick; 2 in. 
from the back an upright piece 5 in. 

high and 2X in. wide is fastened (Fig. 1) ; 
in. from the top a brass strip % in. 

thick and IX in. long is fastened; 
X in. from the outer end of this strip 
a hole is drilled and tapped to take a 
thumb screw (see Fig. 2), with a shank 
X in. long. 
IX in. from this bracket, i.e., below 

it, a fibre bracket IX in. wide and 2 in. 
deep is fastened, after drilling a hole 
in the centre just big enough to admit 
with some friction, a small pencil carbon, 
about X in. in diameter; IX in. below 
this, another similar bracket is fastened. 

Continued on page 163 
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Edited by Oscar E. Perrigo, M.E. 

THE CARE OF MACHINES 

In the machine shop and the manu¬ 
facturing plant it is safe to say that as 
many machines are permanently injured 
or disabled from doing first class work 
efficiently, by lack of proper care or by 
improper handling, as are worn out in 
legitimate use. In other words one-
half the machines are worn out and the 
other half spoiled by carelessness and 
abuse. 
And this does not refer to ordinary 

machines of moderate cost and value, 
but extends all the way through the 
list from the ordinary speed lathe, often 
costing less than a hundred dollars, to 
the largest planer costing from eight to 
ten thousand dollars. 
The proper care of machines should 

be understood and practiced in a some¬ 
what systematic manner, and therefore 
the various points necessary to be ob¬ 
served will be described in a similar 
way, so as to be more easily remembered. 

If shop work and duties are attended 
to in a methodical manner and at regular 
fixed times, as far as possible, it will be 
found in practice that they are done 
much easier and that they are much 
more readily remembered. It must 
also be remembered that method and 
system do not mean red tape or fussi¬ 
ness. Neither is it a hair-splitting 
nervousness over unnecessary trifles or 
imaginary troubles, but means the giving 
of the proper amount of attention to 
real and necessary duties and to do this 
at the proper time. 
To properly care for a machine and 

to keep it at all times in condition for 
efficient work is the duty of the man 
who runs it. Should any accident or 
break occur which he cannot readily 
make good he should report the fact 
at once to his immediate superior, 
usually the foreman of the room. If, 

for better supervisory control, the room 
has been divided, the different sections 
working under the supervision of an 
assistant foreman or “gang boss,” the 
report will be made to him. His re¬ 
sponsibility in this respect having been 
discharged the workman waits for orders. 
Upon arriving at his machine in the 

morning it is the duty -of the workman 
to quickly look over his machine and 
see that it has not been disturbed or 
changed since he left it the night before. 
He will then proceed to oil up the ma¬ 
chine in all its wearing parts, cleaning 
out the oil holes where necessary, but 
always being certain that the oil reaches 
the bearing. He should have with him 
not only his oil can, but what is quite 
as necessary, a piece of waste, and wipe 
up all spots of surplus oil, since it looks 
very slovenly to have oil drizzling 
down on various parts of a machine. 

If the machine is a new one, or one 
he is not yet thoroughly familiar with 
he should be very careful in looking for 
the oil holes so as not to miss any of 
them. There will be proper means 
provided for oiling all wearing surfaces, 
whether flat or cylindrical. Shafts will 
usually have at least two bearings, some¬ 
times more, so that if one bearing is 
found he will always look for the other. 

This duty having been done he will 
start up his machine slowly so as to 
ascertain if all the parts are in proper 
working condition, before putting the 
usual working load on the machine. 
In doing this he will see that no “feed” 
is on the machine, so that there may be 
no danger of breaking or otherwise 
injuring tools. The machine appearing 
to run properly he may put on feed and 
proceed with the usual work. 

During the usual running of the 
machine he should be careful to notice 
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that the bearings do not get dry from 
lack of oil and “cut” or “rough up,” as 
this is a particularly unfortunate and 
sometimes expensive matter to put in 
proper order. This difficulty generally 
occurs in two classes of bearings: first, 
heavy bearings carrying large weights, 
as the front bearings of large lathes, 
boring mills, milling machines and the 
like; second, small and rapidly running 
shafts from whose bearings the oil works 
out rapidly. Loose pulleys are fre¬ 
quently troublesome in this way, par¬ 
ticularly if running at high speed. 

If the machine is a planer he will be 
careful to keep the V’s or “ways” well 
oiled, using a thicker oil than on the 
other parts of the machine as these 
surfaces are subjected to greater pres¬ 
sure. If an unusually heavy load is 
placed upon the planer table some pul¬ 
verized graphite or black lead should 
be mixed with the oil for the ways. 
This will very materially add to its 
“body” or its lubricating qualities under 
great pressure. 

In a similar manner, but in lesser 
degree, attention should be given to 
the » wearing surface on the ram of a 
shaper, particularly if it is a large one 
or is taking a proportionately heavy 
cut. 
The wearing surfaces of the tables of 

milling machines, horizontal boring 
machines, and the like, will require but 
little lubrication, since their movements 
are'very slow, and there is little tendency 
for the oil to work out. 

The teeth of all metal gears should be 
oiled occasionally. If subjected to 
heavy pressure, heavy oil, or oil mixed 
with graphite should be used. Worm 
gears and spiral gears are always sub¬ 
jected to considerable friction and should 
be kept well lubricated. Frequently, 
the machine is so designed that these 
gears run in a bath of oil so as to insure 
their thorough lubrication. 

Screws, particularly those of sharp 
pitch, should be thoroughly lubricated. 
These are conspicuous on the rapidly 
revolving feed screws of turret lathes. 

During the “cutting time” of a ma¬ 
chine there is generally ample time in 
which to keep the machine clear of 
chips and other refuse, and this should 
be attended to so that there will be no 
accumulations where they will be either 

troublesome or detrimental to the effi¬ 
cient working of the machine. This 
will be absolutely necessary in the use 
of jigs and fixtures, whether for milling 
or drilling operations, for the reason that 
accurate’ work cannot be done unless 
these accessories are entirely free from 
chips and dirt. If oil is used in the 
cutting operations the cleaning of the 
fixtures will be more difficult, but just 
as imperative. This cleaning should 
be done every time a piece is removed 
from the jig or fixture and before an¬ 
other piece is put in. 
While giving attention to his machine 

the workman should not neglect his 
other immediate surroundings, but keep 
the tools and fixtures in good order and 
condition when not in use, and the 
material or pieces of work in progress 
properly cared for and arranged in a 
neat and orderly manner. 
The floor and such benches, racks 

and other conveniences under his charge 
should always be kept free from dirt, 
chips or similar obstructions and always 
in proper condition for use, with a special 
place for such tools and machine acces¬ 
sories as belong to the machine, in their 
proper places and readily found when 
needed. 

Proper attention to the foregoing 
paragraphs will develop the methodical 
workman, prompt and efficient and 
always ready for any duty that he is 
called upon to perform. Hence, the 
successful workman upon whom the 
management can always depend. 

The Value of an Exchange of Ideas 

It is a noticeable fact that among 
practical mechanics, those who work at 
the bench, those who stand day by day 
at the machines, and those who as 
foremen have the active direction of 
every day’s work, the features of a 
mechanical publication which are in¬ 
tended to give “the greatest good to the 
greatest number” are liable to be more 
or less misunderstood. 
The “letters upon practical subjects” 

are generally from men of ripe experi¬ 
ence who endeavor to write on such 
matters as may be useful to many of 
the younger mechanics who are ambi¬ 
tious to profit by the experience of 
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their elders, as well as to “find out 
things for themselves,” frequently seem 
to them to be written “to fill up,” or to 
“get their names in print.” Probably 
nothing could be further from the 
writer’s thoughts. 

Those who write these letters gen¬ 
erally have something to say worth 
reading by a large number of people. 
They do not aim to write of matters 
absolutely new, or of subjects upon 
which no one has ever written before. 
Very few things are really new. Solo¬ 
mon said there was “no new thing under 
the sun.” But there are a great many 
things learned by experience that are 
of considerable benefit to younger 
students and mechanics. 
We often hear the remark by experi¬ 

enced men in the shop: “Why, I see 
lots of things in that magazine about 
my business that I knew twenty years 
ago. I don’t see anything new in that, 
and never thought any one would think 
of writing about such a simple thing.” 
The good man forgets that while 

many of these things are not new to 
him, there are hundreds of younger men 
in the business to whom they are new, 
and who gladly avail themselves of the 
opportunity thus afforded to get new 
ideas. The articles were not written 
for the older men who know, but for 
the younger men who do not know. 
The older and more experienced man 

might as well say to the young, “What 
is the use of studying school books? We 
knew all about the subjects in them 
years ago.” Certainly, but there are 
thousands of young persons growing 
up who do not know these things and 
must learn them, and the school teacher 
might as well say, “Everybody knows 
the things I teach, why should I go on 
teaching the same things year after 
year?” Simply because everybody does 
not know these things. 

It would seem to be the duty of those 
who have through education and ex¬ 
perience learned of these matters to 
“pass along” the information to the 
many younger persons who have not 
had their experience and to many who 
have not had their opportunities. 
And it would seem to be a most 

worthy ambition on the part of the 
editors of mechanical papers to try to 
teach practical matters to practical 

young men and thus extend “the 
greatest good to the greatest number,” 
as well as to record the new discoveries 
and inventions and to produce wise 
desertations on deep and erudite sub¬ 
jects. 

Laying off Angles 

A recent article says that “there are 
many ways of laying off an angle, such 
as by means of different instruments, 
but the average person does not need 
such great precision as when a transit 
or compass is used, or does he have them 
if he should need to use them. There 
is a very simple way of laying off angles 

to a large scale in which a 100 ft. tape 
line and a few surveyor’s pins are used;” 
and then cheerfully proceeds to need¬ 
lessly revel in somewhat intricate geo¬ 
metrical problems, and in the end does 
not carry the work through to a prac¬ 
tical conclusion. 

If really simple methods and yet com¬ 
paratively accurate results are desired, 
there is no need of elaborate calcula¬ 
tions, just a little mental arithmetic 
and common sense, and we can lay off 
any angle, by using degrees, as follows: 
Assuming that the lines are of such 

length as to require a 100 ft. tape line, 
let AB, Fig. 1, be the original or base 
line. Place a pin at each end of the 
line. At C place another pin at equal 
distances from both A and B. This 
forms a triangle of 60 degrees at each 
angle, or an equilateral angle. 
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Now if we set a pin at D at the same 
distance from A that B and C is, and 
also at an equal distance from B and C, 
we have an angle of 30 degrees. 

In like manner we may set pins at F 
and G, dividing the distance from B to E 
in three equal parts, being careful to 
have the distances from A to E, and 
from F to G equal to that from A to B. 
This gives us three spaces of 5 degrees 
each. 

The distance from B to G may be 
divided in 5 equal parts, which will be 

degrees. This will give us degrees from 
1 to 5. Also 10, 20 and 30 degrees. 
Having single degrees which we may 
add to these we lay off any angle up 
to 60 degrees. If we desire to lay off 

an angle greater than 60 degrees, such 
portion of the angles already found may 
be added to the 60 degrees at C. For 
instance, if 70 degrees are required we 
set a pin at H, distant from C equal to 
the distance BF (10 degrees), being 
careful that its distance from A is equal 
to the distance A C. 

If a square corner, or 90 degrees is 
required, we add from- C the distance 
from B to D (30 degrees), setting the 
pin at J, with the distance A J equal 
to AC. 

There is, however, a much shorter 
method of laying off a square corner, 
or right angle, of 90 degrees. Suppose 
the point A, Fig. 2, is to be the corner. 
Measure along this line 30 ft. to B and 
set a pin. Measure from A to C, 40 ft. 
and set a pin. Measure from B to C 
50 ft., moving the pin at C to the right 
or left until the distance is correct. 
Measure again from A to C to make 
sure that the distance is exactly 40 ft. 
and if so an exact right angle is pro¬ 
duced at A. 

In laying out angles it does not matter 
what sort of a measure is used, whether 
a tape line, a 10 ft. pole, a 2 ft. pocket 
rule or a draftsman’s scale, anything 
which is graduated in equal parts, as 
feet, inches or any other dimensions, 
the kind of measure being adapted to 
the size or extent of the work, from 
laying out a piece of land, the corner 
of a building or the angle on a drawing, 
since the principles and methods are 
the same in all cases and so plain and 
simple that a school boy can readily 
understand them. 

MACHINE SHOP PRACTICE-Part IV 
The Milling Machine 

' P. LE ROY FLANSBURG 

We have seen in our previous articles 
on “Machine Shop Practice,” that in 
the case of the Planer, the work trav¬ 
eled horizontally toward the fixed tool; 
in the case of the Shaper the work was 
held stationary while the fixed tool 
traveled across it, and we shall later 
see that in the case of the Lathe, the 
work revolves while the tool is held 
stationary. In the Milling Machine, 

however, we find that two of these 
motions occur; namely, the work travels 
while the tool revolves. 
The principles of the milling machine 

have been known for a very long period 
of time, but it was not until milling 
machine cutters could be correctly and 
cheaply produced by means of emery 
grinders, that the present form of mill¬ 
ing machines was introduced. We see 



ELECTRICIAN AND MECHANIC 161 

Fig. 1 

the same primary principle in the action 
of the circular saw that the revolving 
milling cutter possesses and it is highly 
probable that the earliest form of a 
milling machine was but a hand lathe 
in which was mounted a circular saw, 
ground and hardened to cut metal. 

It is easily possible with the modern 
milling machine to exactly duplicate 
pieces of work and this is the chief ad¬ 
vantage that the machine possesses. 

In the process of making cutters (or 
“mills,” as they are sometimes called); 
the “blank” used to form the cutter is 
turned to the correct diameter while 
yet soft. The teeth are then cut and 
the blank is tempered to a straw color. 
After the blank is tempered the edges 
of it are finished by grinding them with 
a small emery wheel. A space is al¬ 
lowed between each two teeth to permit 
the admission of the small emery wheel 
which is used in grinding the faces. 
The cutters (or mills) are keyed to a 

mandrel or cutter spindle which is either 
rotated between centres or else one end 
of the mandrel (or spindle) is fastened 
to a catch plate while the opposite end 
is centered. 

Because of the facts that the same 
cutter is used both for various materials 
and also for pieces of work not of the 
same character, it is impossible to give 
any very definite rules either for the 
angle of the cutter tooth or for the speed 
at which a cutter should be run. How¬ 
ever, good practice for ordinary size 
cutters is as follows: 
Angle of relief. 10° to tangent 
Cutting angle . 80° to tangent 
Front rake . 10° to radius 

These angles give a tool angle of about 
70 degrees. Small cutters are^made 

with radial teeth, corresponding to a 
cutting angle of about 85 degrees or 
90 degrees. On a finishing tool, the 
teeth should be cut either obliquely or 
spirally and given a side rake, 10 degrees. 
Very often difficulty is experienced 

in hardening milling cutters without 
cracking them. The cause of this crack¬ 
ing is found to be largely due to unequal 
heating as well as to unequal cooling. 
To overcome the effects due to unequal 
heating, a bath of molten lead kept at 
a very high temperature is often used. 

In practice there is quite a variation 
as regards the speeds at which cutter 
tools are used. The following list gives 
the result of experience and is fairly 
correct. 

Machinery steel 
Wrought iron 
Cast iron 
Gun metal 
Brass 

Roughing Cut Depth of Cut 

35 ft. per min. H® in. 
40 ft. per min. yt® in . 
55 ft. per min. %® in. 
80 ft. per min. %2 in. 
90 ft. per min. %2 in. 

The travel of the work while taking 
these cuts should be about 1% in. per 
minute. When the finishing cut is 
taken, the speed of the cutter should be 
increased about 10 or 15 ft. per minute. 

Fig. 1 is a mill which is]used for cut¬ 
ting spur wheel teeth. 

Fig- 2 
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The Milling Machine 

When feeding work to a milling cutter 
always make sure that the direction of 
motion of the work is the reverse of that 
of the cutting tooth. If you do not 
take this precaution, the cutter will 
ride upon the work with a great deal of 
pressure and the chances are that its 
teeth will be broken. Also care must 
be taken, where a helical cutter is used, 
to make certain that the direction of 
the helix is such as will force the cutter 
on and not off the spindle. 
The milling machine has been found 

so useful that heavy milling machines 
are being manufactured to supplant 
planers, shapers and slotters, even for 

ordinary unrepeated work. Fig. 2 shows 
an angular mill used for cutting the 
teeth of other mills. Fig. 3 shows a 
mill which is being used for grooving a 
screw tap. Fig. 4 shows a mill being 
used to flute a rimer. 
One of the most common types of 

milling machines is the “Universal 
Milling Machine.” This machine was 
invented by an American. Other forms 
of milling machines are the “Profiling 
Machine” and the “Vertical Milling Ma¬ 
chine.” The profiling machine is usu¬ 
ally small and has a vertical mill trav¬ 
ersed by a hand lever which allows it 
to be used for intricate pieces of work. 
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In the vertical milling machine the spin¬ 
dle to which the cutters are fastened is 
vertical while the table is given two 
separate feeds, the one traverse and 
the other circular. 
One of the common uses of a milling 

machine is to cut spirals as for instance 

in the “fluting” of an ordinary twist 
drill. Before beginning the work of 
cutting the spiral the “lead” of the 
spiral must be determined. For in¬ 
stance, if a bolt has 10 threads per in. 
each revolution of its nut must move it 
i/io in. This is called the lead and must 
be calculated in order to cut the spiral. 
The lead of the spiral really corresponds 
to the axial distance between centres 
of two threads of a screw. 
One of the common ways to calculate 

the lead of a spiral is to set the table at 
an angle corresponding to the one be¬ 
tween the development of the spiral 
and its axis; namely, let the base of a 
right-angled triangle be equal in length 
to the lead, given by one complete turn 
of the spiral and let the circumference 
at one-half the depth of the spiral groove, 
equal the perpendicular leg of the tri¬ 
angle in length. Now, after drawing 
the hypotenuse of the triangle, measure 
the resulting angle between the base 
and the hypotenuse and this will prove 
to be the angle at which the table of the 
machines should be set. In order to 
select the change-gears, reference may 
be made to a “Table of Leads.” When 
the work of milling the first flute has been 
completed the piece of work may then be 
indexed and turned in the regular way. 

For pieces of work which are too small 
to be fastened directly to the table of 
the machine, or to facilitate the setting 

and re-setting of work, the machine vise 
is a most useful appliance. This vise 
is either the same or similar in design 
to those which are used on shaping and 
drilling machines. When a vise is used, 
care should be taken to see that the 
piece of work is firmly bedded on the 
surface of the vise. This is of the utmost 
importance. 
A dividing head is used on a milling 

machine in order to allow the piece of 
work to be turned exactly the desired 
amount each time. The small holes 
in the dividing head, represent various 
exact divisions of its circumference, and 
by allowing a pin to enter these holes 
it is easily possible to set the spindle 
in the desired position. Knowing the 
number of spaces in the wheel to be cut, 
or flutes to the rimer, the dividing head 
(or plate), can be placed in each posi¬ 
tion, in turn, and a cut taken. 

A Home-Made Arc Lamp 
Concluded from page 156 

after being drilled to admit another 
pencil carbon. This will complete the 
frame which will then look like Fig. 3. 
The carbons are connected by wires 

to binding posts on the base, and from 
there to the 110 volt a.c. main as in 
Fig. 4. The lower carbon is stationary, 
but the upper one may be lowered by 
the action of the thumb screw. 
A reflector placed behind the arc, on 

the back, throws the light ahead. This 
little arc light, though simple, gives a 
brilliant, white light, steady and pene¬ 
trating, and will light a large room, may 
be used for a searchlight, stereopticon, 
and many other things. It is of the 
hand-feed variety, and this is easily 
operated by any one. 
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^7 editorial 

On another page will be found the 
announcement of the change of both 
size and price of the Electrician and 
Mechanic which we intend to make on 
the first of January, 1911. 
A change in the size of the magazine 

has been contemplated for some time, 
for each month we have had to crowd 
out articles which we should have 
liked to give to our readers, but could 
not do so because of limited space. 
Then when it was decided to add more 
pages to each issue we found that unless 
we raised the price of the magazine the 
increased cost of its production would 
prohibit its enlargement. Hence the 
new selling-price, 15 cents per copy, 
$1.50 per year. We give all of our 
readers and subscribers, however, a 
fair chance to subscribe now for as 
many years as they wish, at the rate 
of $1.00 per year, with the understand¬ 
ing that the subscription is to begin 
when their present one expires. 

The Harvard-Boston Aeronautical 
meet is now taking place as this issue 
goes to press, and of all the awe-inspiring 
sights, the flight of the “Man-Birds” is 
the greatest we have ever beheld. To 
see three and four machines in the air, 
dipping and soaring, as gracefully as 
any gull, as the fliers did on Labor Day, 
was a sight which will long be remem¬ 
bered by those who were fortunate 
enough to be present. C. Grahame-
White won the plaudits of the audience 
time and again with his skillful flying, 
both in his Farman and Bleriot ma¬ 
chines, and his bomb throwing was 
almost perfect. 

Curtiss in his speedy little racer also 
won his share of applause by his skillful 
manoevering. An eye-witness of the 
flights would say that flying in heavier-
than-air machines is a very simple thing 
to do, judging by the ease in which the 
various aviators handled their machines. 
At one time, C. Grahame-White passed 
by the grandstand waving both hands 
to the cheering multitude beneath him. 

For beauty and gracefulness the 
Bleriot machine of Grahame-M hite is 
the best of them all. When up in the 
air, at a distance far enough away to 

hide the various braces and guy wires, 
the machine looks for all the world like 
some enormous dragon fly . 

We would like to hear from those of 
our readers, whether subscribers or not, 
as to the addition of a regular Aero¬ 
nautical Department to our magazine. 
We have for some time published prac¬ 
tical articles pertaining to the art of 
flying, and if we find the interest suffi¬ 
cient, we will be glad to introduce a 
complete Department of Aeronautics. 
Let us hear your views on the subject. 

We would like to call attention to 
the fact that in sending in questions 
to be answered in our department of 
Questions and Answers, the writer 
must attach to each separate sheet of 
questions his name and address. When 
you write us, enclosing other matters 
besides your questions, it must be re¬ 
membered that part of the letter goes 
to one department, part to another, 
and hence if the name of the writer is 
not placed on each sheet confusion and 
trouble are bound to arise. 

We are always glad to receive sug¬ 
gestions from our readers as to improve¬ 
ments which might be made in the 
Electrician and Mechanic. We are 
always searching for new ideas. If you 
have a desire to see some new depart¬ 
ment in our magazine let us know of 
it. We have spoken above in regard 
to the establishment of a Department 
of Aeronautics, and if we find that a 
sufficient number of our readers are 
interested we shall act accordingly. 
But if you are not interested in aero¬ 
nautics, let us know in which direction 
your tastes do lie. 
The Electrician and Mechanic will 

be represented at the coming Boston 
Mechanics’ Exposition, October 3-29, 
1910, to be held at the Mechanics Build¬ 
ing on Huntington Avenue. Here the 
Electrician and Mechanic will be glad 
to welcome all of its friends and sub¬ 
scribers. We intend to have an ex¬ 
hibition which will be of interest to 
many of our readers, announcement of 
which will be made later. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

A COMPACT WIRELESS RECEIVING SET 
EDWARD H. GUILFORD 

Some time ago the author had occa¬ 
sion. to design and construct a receiving 
set of wireless telegraph instruments, 
the main requirements being that com¬ 
pactness and a saving of space should 
be secured, together with the fact that 
the set should be light enough to be 
used as a portable set should the occa¬ 
sion for so doing arise. The following is 
a description of the result of his labors, 
the outcome of which was highly suc¬ 
cessful. Needless to say, the set was 
comprised of the most up-to-date instru¬ 
ments, a fact which was verified when 
it was awarded first prize for wireless 
instruments at the Boston Electrical 
Show. 
The set is composed of the following 

instruments: tuning coil, doughnut 
transformer, two variable condensers, 

Fig. i 

potentiometer, and various switches so 
arranged that a number of different 
receiving systems might be followed. 
The tuning coil and doughnut trans¬ 

former are complete in one instrument, 
and are the same as the instrument 
described under the heading of “A 
Doughnut Transformer,” in the Novem¬ 
ber, 1909 issue of the Electrician and 

Mechanic. The cut, Figs. 1 and 2 show 
the transformer and its method of con¬ 
struction, but two sliders instead of one, 
as the drawing shows, are used. Further 
details of the method of construction of 
the tuning coil and transformer may be 
readily obtained in the above mentioned 
issue of this magazine. 
The potentiometer is of the usual 

design ; a cylinder of wood or cardboard 
is wound with a layer of No. 22 German 
silver wire, about 40 ft. of wire being 
used. The coil is about 8 in. long, 
and 1 in. in diameter, and just before 
winding, is covered with a thick layer 
of shellac. This provides a firm bed 
for the wire to become set in and at 
the same time provides a means of 
insulating each successive turn of wire. 
The potentiometer was wound in a 
screw-cutting lathe and each turn 
of wire was accurately spaced from its 
neighbor. 
The variable condensers, of which 

there were two, were alike in design, 
but one had just twice as many movable 
(12) plates, and hence twice the capac¬ 
ity of the other. The stationary plates, 
Fig. 2, A, were cut with a pair of tin 
shears from sheet aluminum about in. 
thick. The holes were bored after all 
the plates had been cut out and as¬ 
sembled in a bunch. The movable 



166 electrician and mechanic 

plates (5 in. in diameter) were shaped 
according to the design shown in Fig. 2, 
B, and were also cut out with tin shears. 
The edges were smoothed with a file 
after the plates had been stacked into 
a pile. Both the stationary and the 
movable plates were accurately spaced 
the same distance from each other by 
means of small sections of brass tube, 

which slots and holes were cut for the 
sliders of the tuning coil and the handles 
of the condensers. The cover was used 
solely for the purpose of protecting the 
top from injury and dust. Fig. 6 shows 
the case with the cover down. The 
bottom of the case was made to fit in 
such a manner that it rested inside the 
box, as did also the top (not the top of 

Fig. 3 

Fig. 3, all cut to the same length. A 
more detailed description of the con¬ 
struction may be had from the author s 
article under the heading, A 1,000 Mile 
Wireless Station,” published in the Feb¬ 
ruary, 1910, issue of the Electrician and 
Mechanic. 
The instruments were assembled as 

shown in Figs. 1 and 4, the doughnut 
transformer being placed exactly in 
the middle of the base board, with the 
condensers hung by means of brackets 
from the ends of the transformer. The 
space under one condenser was used to 
set a fixed condenser and three batteries, 
while a compartment for the telephone 
receivers was placed underneath the 
other condenser. Access to both the 
phones and the batteries was obtained 
by placing two small doors in the front 
of the mahogany case, as show in 
Fig. 5. This construction might be im¬ 
proved by making drawers of the proper 
size to open out in place of the doors. 
The case itself measured 20 x 8X x 8 

outside dimensions, while the cover 
measured 20 x 8)4" x 3. Fig. 5 gives 
a good idea of the set looking down upon 
it, and also a side view. The cover is 
not shown. With the exception of the 
bottom upon which the instruments 
were placed, the case was made of 
mahogany in. thick, the cost of the 
wood alone amounting to a little over 
three dollars. The top of the case was 
fitted with a mahogany board, through 

r: o.H-
the cover but of the case). Thus by 
loosening the screws which held the top 
and bottom in place the case itself could 
be lifted away from the instruments 
without disturbing the wiring. This 
allowed the operator to examine the 
instruments and make any changes he 
might desire. Fig. 4 gives some idea of 
the set with the case removed. It does 
not, however, show the top of the case 
through which the handles and slider 
project and upon which was placed the 
various controlling switches and the 
potentiometer. The wiring was all done 
inside the case, none of it showing from 
the outside. 

Fig. 5 gives a good idea of the layout 
of the top of the set. At the back are 
the double throw double knife switch, 
for changing over from the tuning coil 
to the doughnut transformer; the po¬ 
tentiometer, switches for breaking the 
battery circuit, and of the testing 
buzzer. In front of the potentiometer 
are the two slots through which 
project the handles which operate 
the sliders of the tuning coil. In front 
of these slots are the switch and 
contact points, by means of which 
the number of turns of wire on the 
doughnut are varied. At the end of 
the top, to the reader’s left, are the bind¬ 
ing posts for the aerial and ground, the 
handle which is used to turn the con¬ 
denser. , 

At the end of the case, to the reader s 
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right, may be seen the binding posts for 
the telephones and the detector, and the 
handle for turning the variable con¬ 
denser. Thus any detector and any 
make of telephone may be used. If 
the detector is one which does not re¬ 
quire a battery, the switch at the end 
of the potentiometer may be thrown 
over and the battery current cut out. 
In front, the handle of the secondary of 
the transformer projects through. When 

to cut out interference the doughnut 
transformer is thrown into circuit. This 
particular type of transformer tunes 
very closely, and the beginner may at 
first have some difficulty in “picking 
up” the desired signals, but a little 
practice will soon enable the operator 
to do good work with it. 

It has been the author’s idea to give 
the main details of the construction, 
leaving the minor points to be worked 
out by the reader. There are two good 
reasons for this: first, a greater number 
of the more important details of design 
and construction may be set forth in a 
given space, and second, the reader 
usually has already discovered a way of 
doing actual construction, such as wind¬ 
ing coils, making sliders, etc. Even 
the details given above may be altered 
within certain limits to fit the reader’s 
own requirements. 

it is desired to move the set this handle 
ma'y be unscrewed and put inside the 
case, thus protecting it from injury. 

For all “listening in” the tuning coil 
is used, for it does not tune sharply 
and hence distant stations may be heard 
if the receiving instruments are slightly 
out of “tune” with the wave length of 
that station. When the operator desires 

The hydraulic turbines at the Feather 
River station of the Great Western 
Power Company of America are con¬ 
sidered to be the most powerful in ex¬ 
istence. When running under a 525 ft. 
head at 400 revolutions per minute, 
they are rated at 18,000 h.p. each. 
Under the reduced head of 420 ft., each 
turbine develops 14,000 h.p. 
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CONSTRUCTION OF AERIAL TOWERS FOR WIRELESS 
TELEGRAPH STATIONS—Part II 

W. C. GETZ 

All the dimensions as given on the 
drawings have been carefully figured 
out, and the experimenter should have 
no difficulty in putting these together. 

In Fig. 8*is;given the manner of plac-

before raising. Referring again to Fig. 
4, we find that each corner of the 
tower has four guy-wires and the mast 
two, lettered from a to f inclusive. In 
order to eliminate inductive effects, 

ing the masts prior to raising. In this 
case it should be stated that the strain 
on the masts should always be in line 
with the joints. In other words, looking 
at Fig. 7, we are looking at right angles 
to the facing of the joints, so that in 
placing that mast and tower in position 
we would want the other mast to the 
right or left of it and not towards us. 

In Fig. 8 the guy points for the towers 
are also shown. The guy points are 
four in number for each tower, and are 
placed on a 40 ft. radius from the tower. 
It will be noticed that these guys are 
45° on either side of the line of the aerial, 
and when placed this way there is less 
danger of interference with the aerial in 
raising or lowering same. 
The towers, after being constructed, 

are carried to the positions as shown, 
the channel corner of the concrete base 
being on the side near the tower. Two 
heavy blocks of wood are then bolted 
to the base of the tower so that the end 
of one block may be fitted in the channel 
and having a 2 in. hole bored in it, the 
pin previously mentioned may be in¬ 
serted, and thus making a hinge, the 
tower being one side, as shown in Fig. 9. 
We will now consider the guying as 

the guys must all be placed in position 

these guys are broken at suitable inter¬ 
vals and strain insulators are inserted. 
In this case the insulators are inserted 
approximately at every 20 ft. The 
accompanying table gives full informa¬ 
tion as to the size of guy-wires, length, 
etc., number of insulators, type and all 
information the experimenter requires 
at this point. 
The electrose insulator was specified, 

as it is believed to be the most satis¬ 
factory type for wireless installations 
as yet devised, and is superior in all 
respects to the hard-rubber insulators 
formerly used in many stations. 

In Fig. 10 is shown an electrose insu¬ 
lator cut into a guy-wire near the guy¬ 
anchor. This is one of the four guy 
wires that hold the wireless tower at 
Fort Levett, shown in the previous 
photograph. The heavy guy-wire is 
carried through the end of the insu¬ 
lator and is then bent back and held in 
place with two “Crosby” clips. The 
anchor is equipped with a turn buckle 
for tightening up on the guy-wire. A 
“missing-link” is used between the 
insulator and turnbuckle so that the 
eye of the turn buckle would not have 
to be opened to insert the insulator. 

Fig. 11 gives a sectional view of this 
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GUY WIRES AND STRAIN INSULATORS 

Letter 
of Guy 
a 
b 
C 
d 
e 

Perpendicular 
Distance to Ground 

20 
40 
55 
60 
80 
100 

Per Guy 

45 
57 
70 
72 
106 
108 

Guy Wire Required 
Total Tower 

180 
228 
280 
288 
424 
432 

360 
456 
560 
576 
848 
864 

FOR AERIAL 

Size 
Wire 

1%2 
i%2 
%2 
%2 
%2 

Weight 
Per Guy 

15 lbs. 
17 “ 
10 “ 
10 “ 
15 “ 
8 “ 

Approx. 
Cost 

$7.20 
9.12 

23.50 

6.91 

Letter 
of Guy 
a 
b 
c 
d 
e 

of 

Maximum 
Allowable 
Strain 

4,700 lbs. 
4,700 “ 
1,750 “ 
1,750 “ 
1,750 “ 
1,000 “ 

anchor. When 

Total Number 
Required 

8 
16 
16 
16 
24 
32 

Electrose Insulators 

properly made type _ _ 
this type of anchor has very great hold¬ 
ing powers. The bottom of the hole 
for the anchor should be at least 5 ft. 
below the surface of the ground. 

The W. N. Mathews Co., of St. Louis, 
Mo., also make an excellent type of 
anchor, known formerly as the “Stom¬ 
baugh” anchor, which is largely used 
by the telephone and power companies 
for guying heavy pole lines. They 
recommend their 10 in. and 12 in. types 
of anchor for wireless towers. The 
12 in. anchor has a safe holding power 

Type 
Number 

44 
44 
17 
17 
17 
71 

Size 
List 
Price 

$30.00 

1% in. X 10% in. 4 4 27.75 

7.60 

earth, when of 1,000 lbs. in ordinary 
buried all the way. As our towers each 
weigh over 1,500 lbs., two of these 
anchors should be used on the end where 
the lifting tackle is to go, and one is 
sufficient at each of the other guy points. 
The feature of the Stombaugh anchor 
is that it can be screwed down into the 
earth without digging a hole, unless 
there is exceedingly rocky ground. The 
earth should be carefully tamped around 
the anchors, no matter what style is 
adopted. 
Having placed our guy-wires with 
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Fig. 10 

the insulators inserted as directed and 
planted our anchors at each guy-point 
we then fasten the two sets of side guys 
to their respective anchors, as shown 
in Fig. 8. Then we secure a stout 
telegraph pole, 35 or 40 ft. long, and 
lash it upright to the base of the tower 
as shown in Fig. 9. The front guys 
we carry to this pole, and stretch them 
so that they will be equally tight when 
the strain is put on them. From the 
end of the pole we fasten a block and 
tackle (using at least a 2 in. rope and 
triple blocks) to the two anchors pre¬ 
viously set. The free end of the rope 
may be also fastened to a chain-block, 
and one man will then be able to raise 
the tower with but little difficulty. 
A man should be stationed at the 

back guy point to slowly let out the 
guy wires from that place as the tower 
ascends. Our 46 ft. mast has been 
laid inside our tower before raising. 
This is shown in Fig. 9. Slowly raise 
the tower by gradually pulling down 
the telegraph pole with the tackle. 

After the tower has been raised to about 
60° to the perpendicular, the man at 
the back guy-point should make his 

■ guys pass through his anchor, so in 
case the mast should tend to fall over 
forward he would be able to stop it. 
The side guys being placed before 

raising, there is no danger of any ten¬ 
dency to fall that way. 
The importance of having all the front 

guys brought up tight to the raising 
pole cannot be too greatly emphasized, 
as any slack in one of them would im¬ 
pose an unequal strain on all the others 
causing, perhaps, the tower to break 
at that point. 
The towers being in position, all guys 

should then be made fast to the anchors, 
and the pole used for raising removed. 
The tower can be straightened up per¬ 
fectly by letting out a little on one set 
of guys and taking up on the oppo¬ 
site set, until it is perpendicular. The 
tower is then strong enough to support 
several men on top; but as only one 
man is needed there, he can go up and 
make ready for placing the mast in 
position on top of the tower. 
Now, as the mast was placed inside 

the tower before raising, it is in an 
upright position ready for raising. To 
the point L-J at the top of the tower, 
place a block, and tie one end of the 
rope to the base of the mast. The 
other end of the rope can be handled 
by a man on the ground, and the mast 
is slowly raised, the end being passed 

Fig. 11. 
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through the braces at G-H and the 
blocks at I-J. A ring should be pro¬ 
cured, as shown at Fig. 11, and this 
placed on the top of the mast, and made 
fast. A pulley and halyard should also 
be fastened to the ring at this time. 
The pulley should be a heavily gal¬ 

vanized iron type, and the halyard a 
200 ft. length of in. rope, the free 
ends being spliced after passing through 
the pulley to prevent them from getting 
loose. 

Before placing this ring on the pole 
a ring similarly made, but about 5 in. 
in diameter (inside), should be slipped 
on the mast. This is for the e guys at 
the 80 ft. point. 

' Having made the top ring fast and 
placed the pulley and halyard, after 
painting the iron work, fasten on the 
four top guys to the respective eyes in 
the’ .ring." ASman at each guy point 

on either side of the station, we can 
have either a “ T ” or a “ 7 ” aerial. As a 

below, should. pay-out these guys until 
the mast has been raised 20 ft. when 
the other guy-ring is made fast, and 
the e guy wires affixed to that. The 
mast may then be raised until it has 
reached its right height. The man on 
the tower should then tighten up the 
braces at G-H, and then after truing 
the mast up, as we trued up the tower, 
make fast the blocks permanently at I-J. 
The guy-wires can then be made fast 

and this tower is ready for the aerial 
wires. Proceed with the erection of the 
other tower in the same manner exactly. 
We will now consider the aerial wires. 

As we have decided on a flat top aerial, 
and have situated the towers equidistant 

Fig. 13. 
“T” aerial {looks more symmetrical we 
will adopt that form, as shown in Fig. 4. 
In Fig. 13 we are given the diagram of 
the aerial. As is seen, the vertical 
risers and one-half of the horizontal 
aerial form a loop, while the other half 
of the horizontal aerial is left as free 
ends of two sets. This may be changed 
to suit the experimenter. 

(To be continued) 

Soldering Fluids 
Many of the soldering fluids in com¬ 

mon use are injurious to tools, as well 
as to parts that have been laid on the 
bench where such fluids have been used. 
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REFLECTION OF ELECTRIC WAVES 
It is hoped that this explanation will answer 

the question (see August number) which has 
arisen as to the change in strength ot the 
signals sent out from the New York wireless 
stations. 

It is obvious that some force or property 
is working upon or against the electric waves 
of these stations. Now it seems probable 
that this change is due to one or more of the 
following reasons,—reflection, refraction, or 
absorption. Eminent scientists have brought 
forward the fact that ether waves have the 
power to pass through all substances and still 
are subject to reflection, refraction and ab¬ 
sorption. Now, first let us take these prop¬ 
erties in their order as given above. 

Reflection — Supposing we have a high cliff 
with a wireless station situated at its foot 
another station some few miles inland, the 
former calling the latter. Now it was found 
by Marconi that signals were not noticed or 
detected at the inland station; this he found 
was due to the waves being reflected away 
from the cliff. Air at atmospheric pressure 
(76 centimeters of mercury at sea level) is an 
insulator. This pressure decreases as to the 
distance above the earth’s surface, and its 
insulating qualities decrease with the decrease 
in pressure. At a height where the pressure 
is about 1 or 2 mm. of mercury the air be¬ 
comes a good conductor and is still trans¬ 
parent to short ether waves, but with long 
ether waves it partly reflects or absorbs them. 
Now let us suppose that somewhere between 
New York and Boston the sky is overcast by 
clouds, some of these carrying heavy charges 
of electricity, or large bodies of air are elec¬ 
trified. It seems probable that some of these 
waves from the New York Stations strike 
against these bodies and are reflected, and as 
the angle of incidence is equal to the angle 
of reflection these waves are directed in an 
entirely different direction from whence they 
came, and as these bodies change in position 
their angles are changed giving us signals of 
great strength or vice versa. These waves 
may cause interference between the direct 
waves and the reflected waves and practically 
neutralizing them or casting a shadow, i.e., 
may not be detected. Some may re-enforce 
the direct waves like the rarefaction of sound 
waves. , x

Refraction— When ether waves strike or 
impinge on a transparent body at an angle 
other than normal, and this body’s density 
is different from the medium through which 
it has been passing, then the portion of the 
waves that enter first become retarded by the 
resistance that this body offers to the waves, 
or we may say, its velocity is changed, so 
that the latter portion of the waves gain on 
the former. This action will affect each 
portion of the waves as they enter the body, 
and in turn, their direction will become 
changed. This bending effect is known as 
refraction. Now, electric waves that travel 
through air whose density varies at different 
points are subject to refraction. This is 
no doubt a reason for the dying away of the 
New York signals. g raymond u FITTZ . 

the fading out of wireless signals 
In the August number of the Electrician 

and Mechanic an explanation is asked for 
the alternate dying away and coming back 
of signals from distant stations. 
Having seen no published explanation of 

this phenomenon, the writer would make 
some suggestions that may help to an explana¬ 
tion, though it would seem that a systematic 
investigation with, the co-operation of several 
properly distributed stations would be re¬ 
quired in order to arrive at a complete under¬ 
standing. . , , , . 

It may be recalled that in the early hertzian 
wave experiments, short waves of a meter 
or less could be refracted and reflected, and 
also polarized, in a manner analogous to 
light waves. Now, with the long waves at 
present used in signalling, we may expect 
the same laws to hold good, but the conditions 
are varied, for where refraction could be 
proved with very short waves by passing 
them through refracting prisms of pitch, 
within the confines of a building, we now 
have the long waves which require very much 
larger space for their observation and study. 
To cause refraction, in place of prisms of 
pitch, we have masses or currents of air of 
different densities as they naturally occur 
in the path of the waves. The refraction 
may be slight but in the long distance in¬ 
volved the effect can be quite noticeable. 

Reflections may also occur and change the 
path of the waves. A colder stratum over¬ 
head may reflect downwards, and it is not 
impossible that polarization may sometimes 
have an influence. 
We may get some suggestion of what hap¬ 

pens to an electric wave during its passage 
by noting the effect of rising heated air cur¬ 
rents on luminous waves as they reach our 
eye through a telescope directed at a distant 
land object. The image dances and becomes 
blurred. We may have a short period of 
extra good definition just as the sun is setting, 
when a balance occurs for a time in the at¬ 
mosphere. Astronomers have no end of 
trouble from these air eddies and currents, 
and observations taken looking towards the 
horizon are to be avoided if possible as the 
troubles are intensified in that direction , 
but this is the direction in which we are obliged 
to receive wireless messages. 
The mirage, which can often be seen with 

a telescope when looking across the water, 
though ordinarily it is not noticed by the 
unaided eye, may possibly have its effect on 
wireless waves. A reflection downwards 
may possibly take place under the conditions 
which produce the inverted image of the 
mirage. 

It is well known that sounds used for sig¬ 
nalling are often strangely stopped or diverted, 
and again sometimes intensified by invisible 
modifications in the density of the air. From 
this, it is plain that the light waves are much 
less affected than the sound waves, by the 
refraction. The electric waves are probably 
much less affected by refraction than are the 
light waves ; but, even then, a very small 
deviation by refraction at a distance of two 
or three hundred miles or so, might throw 
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a shadow over a limited space surrounding 
one station, while another station not very 
far distant, might not miss the signals which 
were lost to the first station. 

If two or more stations in ready communica¬ 
tion should care to test this point, it would 
be easy to set time pieces to correspond, and 
let each observer keep a record of stations 
and times of fading out of signals. If it is 
found that separate stations, not too far 
apart, and not in line with the distant sending 
station receive the signals alternately, some 
good may come from the experiment. The 
stations on both ocean coasts are nearly in line. 
The case would be different with a steamship 
at sea where a choice of direction in sending 
and receiving could be had. It may be that 
the experience of operators on steamships 
would be of interest in this connection. 

Speaking of land stations, some localities 
may have obstacles interposed in certain 
directions. The obstacles may not be alto¬ 
gether visible mountains, but also invisible 
air banks, or prevailing winds which refract 
from their density. Mountain regions would 
furnish dense currents of this nature that 
might help or hinder the transmission accord¬ 
ing to the position of the station in relation 
to them. JOHN M. BLAKE. 

Wireless Telegraph Dept., 
Referring to your note of late inst. as to the 

names of officers elected in our Club, they are 
as follows: R. W. Yeaton, president: R. W. 
Yeaton, treasurer; John J. Kehoe, vice-
president. New members: DeSalle Roche, 
No. 285 Clark St., Jersey City; Peter Roche, 
No. 285 Clark St., Jersey City; W. F. Burton, 
No. 118 Grant Ave., Jersey City. 
Would like to see something in reference to 

the installation of wireless stations of the 
John Wanamaker stores in your magazine. 

Respectfully, 
JEROME J. KEHOE. 

Sampson Publishing Co., 
Gentlemen'. I see by your editorial in 

Electrician and Mechanic that you request 
notes on the subject of wireless signals de¬ 
creasing in intensity at times. The location 
of my station is about twelve miles from New 
York and I have noticed this occurring in 
signals from the 2 k.w. station at 42 Broad¬ 
way. Ordinarily this station sounds very 
clear, a musical note. At the time I was using 
a loose coupler and perikon detector but the 
phenomenon was unaffected by tuning. 

I am interested in the discussion of legis¬ 
lation and also agree with “Washington 
Amateur’s” solution of the problem. 

Yours truly, 
CORNELIUS C. VERMEULE, Jr. 

De Forest also discovered that by using a 
vertical wire, to which is attached a pivoted 
horizontal wire, with the usual detector in 
the vertical wire, signals are received, the 
strength of which “vary according as the 
position of the wires approach or depart from 
a position of parallelism with the direction of 
travel of the waves.” 

PANCAKE SENDING HELIX 

t ¿In some cases the experimenter does not 
care to use the well-known form of “helix,” 
which is cylindrical in form, and the “pan¬ 
cake” will answer the purpose, owing to the 
simplicity of construction, as well as securing 
mechanical strength; and this form of helix 
possesses all of the inductive effect of the 
other, besides taking up less space. 

Fie I. 

Secure two pieces of dry oak 16 in. long, 
2 in. wide, and 1 in. thick. In the centre 
of each piece cut a slot 2 in. long (Fig. 1) and 
% in. deep. Fit one piece into the other, 
forming a cross, nailing together with X in. 
brads; 1 in. from the end of each section 
bore a % in. hole L (Fig. 1) for screws to 
fasten pancake to the wall when completed. 
Two or three coats of good shellac should be 
given wooden form for insulation. 
The wire for this helix can be any of the 

following: Nos. 14, 12, 10, 9, 8, or 6, and may 
be of copper, brass or aluminum. For coils 
of % in. to 1 in. Nos. 14, 12 and 10 will do, 
but for greater power Nos. 9, 8 or 6 should 
be used. No. 6 will take care of a % k.w. 
transformer very nicely. The writer used 
No. 6 spring brass wire, owing to the fact 

that it does not corrode easily, and retains 
its shape on the form. 

Place one end of the wire near the centre 
of the frame (Fig. 2) and fasten with a staple; 
now bend the wire, forming a circle, and 
staple same to each section of the frame. 
The pancake is now finished, and can be 

mounted on top of the condenser, table or 
wall by inserting screws in holes L, and con¬ 
nect the pancake in the sending circuit. 
Good adjusting clips can be gotten from an 

old pair of suspenders, and should be soldered 
to connecting wires, or, in other words, one 
clip from aerial, and the other to ground, 
as shown in diagrams previously published. 

H. I. REISER. . 
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QUESTIONS AND ANSWERS 
under his initials and town , but if he so a sheet of naoer separate from all other contents of the letter, 

^en to Questions which do not follow 

to the .arge "-ber of Questions reived it^ 
after receipt. Questions for which a speedy ”P‘y. reDiv but is simply to cover clerical expenses, postage, 
^coToMeMeTwritinç^As‘the time Required to get a question satisfactorily answered varies, we cannot 
guarantee to answer within a definite time. -exarch or calculation, a special charge of one dollar or 

be nOtified “ SUCh æcharge must-be made/ and the work will not be done unless desired and pa.d for. 

1462. D’Arsonval Galvanometer. C. H., 
Des Moines, Iowa, asks: Explain the making 
as clearly as possible of the D’Arsonval gal¬ 
vanometer, or some very sensitive instrument 
of this kind and is it necessary to allow for 
temperature? Ans.—The D’Arsonval gal¬ 
vanometer is made as follows: Between the 
poles of a compound permanent steel magnet 
of V-shape is suspended by very thin hard 
drawn silver wires, an open coil of very fine 
wire wound on a light rectangular frame. The 
current is led to and from the coil by the 
suspending wires. Within the suspended 
coil is a cylinder of soft iron, supported from 
behind, to concentrate the magnetic field. 
The vertical parts of the coil then hang freely 
in the two narrow gaps where the magnetic 
field is very intense. The force tending to 
turn the coil is proportional to the current 
to the number of winding, and to the intensity 
of the magnetic field, so that by making the 
magnet very powerful the instrument becomes 
very sensitive. This galvanometer is in¬ 
dependent of the earth’s magnetic field, is 
not affected by magnets in its neighborhood 
and is remarkably dead-beat. No tempera¬ 
ture correction is necessary. 

1463. Rewinding Motor. S. K., High¬ 
landtown, Md., has a 110 volt direct current 
“Towle” series fan motor. Armature has 
12 slots wound with No. 32 wire; the field 
coils with No. 28. He wishes to rewind it for 
12 to 18 volts, and drive it from storage bat¬ 
teries. What sizes of wire should be used? 
Ans.—If you desire to keep the series prin¬ 
ciple, the number of turns can be in direct 
proportion to the voltage. For about one-
eighth of the present voltage you will need 
but one-eighth of the number of turns. As 
this gives you a chance to use a wire eight 
times as large in cross section, you will in¬ 
crease the ampere capacity of the machine 
in direct proportion, as desired. This will 
mean No. 23 wire on armature, No. 19 on 
field. If you prefer the shunt winding on 
field, you can use the coils of No. 28 wire, but 
connect them in parallel with each other rather 
than in series, as at present. 

1464. Multiple-series and Series-multiple. 
J. A. K., St. Louis, Mo., asks: (1) for diagrams 
illustrating these connections. (2) How to 
change a 220 volt d.c. fan motor to a 104 volt 
60 cycle a.c. (3) How many ohms resistance 
has a standard 16 c.p. 110 volt carbon fila¬ 
ment lamp? Ans.—(1) Perhaps we can 

make the case clear without the expense of 
reproducing diagrams. It may be that 
writers are not agreed as to the entire distinc¬ 
tions between the two expressions, and it is 
true that either when carried to an extreme 
overlaps the other. The former was used to 
denote the early method of street lighting 
with incandescent lamps. Alternating cur¬ 
rent generators of 1,000 to 1,100 volts or for 
direct currents at 1,200 volts were employed, 
and the systems were listed as “municipal.” 
40 or more 25 volt 3 to 6 ampere lamps were 
put in a series circuit, whereby the series part 
of the name was explained. Quite a number 
of such circuits were connected in parallel 
to the same generator, whereby the other part 
of the name is seen applicable. The series 
character of the circuits was looked upon as 
the important part, for the voltage was rela¬ 
tively high, and each lamp was provided with 
an automatic cut-out, to act in case the fila¬ 
ment broke. In the station an ammeter was 
kept in each circuit, and resistances varied to 
preserve a constant current. In the multiple¬ 
series case, the multiple is the important 
principle, and is well illustrated by the method 
of wiring street cars, with 5 lamps in a series, 
and connecting the group as a whole to the 
general 500 volt parallel system. If you 
should leave out the neutral of a 3 wire system 
you would then have a multiple-series arrange¬ 
ment. (2) It cannot be done. (3) When 
hot, about 250 ohms. 

1465. Small Motor. H. B. D., Lake 
George, N.Y., asks for directions for designing 
a motor to run from a rectified alternating 
current circuit. He proposes one with an 
outer field ring 6 in. in diameter and about 
X in. in radial thickness. What should be 
the other dimensions and the winding ? Ans. 
—With this meagre start, it is considerable 
to design and explain the rest in the small 
space allowed in these columns. So many 
good designs have already been published 
that you can get much better assistance from 
them. The 75 watt rotary converter just 
described in our magazine will give you some 
good ideas, but we would think the % h.p. 
dynamo designed by Watson would be as 
good as you need. The revolving part you 
could copy without change, and if you pre¬ 
ferred a different sort of field magnet, it would 
operate quite as well, so long as you kept the 
same amount of iron and copper,. The 50 
volt winding would be most appropriate. 



176 ELECTRICIAN AND MECHANIC 

You must recognize, however, that the rec¬ 
tified current is not free from pulsations, and 
if the field magnet is composed of solid iron, 
there will be production of eddy currents 
and loss of power. To avoid this, the struc¬ 
ture of the field magnet should be laminated. 

1466. Electric Lamp Operation. J. A. W., 
Cincinnati, Ohio, asks: if a 110 volt lamp can 
be lighted with the help of an induction coil, 
and if so, how many dry cells will be neces¬ 
sary ? Ans.—An induction coil may increase 
the voltage of an electrical supply, but it 
cannot increase the total power. Rather, 
it loses power, and the ordinary induction 

■ coil is very wasteful, returning, say, not over 
half the energy delivered to it by the batteries. 
An ordinary electric lighting transformer may 
waste not more than 5 per cent. To represent 
the matter more clearly, the secondary wire 
is so fine as to have a high resistance and a 
very small current capacity. The lamp you 
propose requires half an ampere, and this 
much is quite beyond the power of the coil, 
for a very much smaller current than that 
would certainly melt the wire. If you light 
from batteries do not interpose any other 
devices. 

1467. A.C. Motor. G. O., New York City, 
writes that he has a fan motor with an iron¬ 
clad field magnet very much of the shape of 
Watson’s 1 h.p. machine, but of about one-
half the size. He gives some of the important 
dimensions, and asks what he should do to 
fit the machine for operation on a 110 volt 
60 cycle circuit? Ans.—Your description is 
good, and but for one important defect, we 
could definitely advise you, and that is the 
field magnet is of solid iron. For alternate 
currents the field must be laminated, and for 
60 cycles preferably with four poles. 

1468. D.C. and A.C. Motors. T. J., Parlin, 
N.J., asks: if a 220 volt direct current series 
wound motor can be operated on a 220 volt 
60 cycle alternating current? Ans.—For the 
particular application you probably have in 
mind, no; but specially designed machines 
will be adapted for both kinds of current as 
notably in the case of the New Haven Rail¬ 
road locomotives. 

1469. Choke Cod. E. T. Z., Buffalo, 
N.Y., asks for data for making a choke coil, 
for use on a 104 volt 60 cycle circuit, capable 
of giving any desired current from 10 to 30 
amperes. Ans.—As you do not state through 
what external resistances you wish to drive 
the current, we shall have to use some guess¬ 
work in our determinations. You will find 
the advice safe, however, and further, the 
apparatus will be capable of considerable 
adjustment. Make a wooden form of three 
strips of wood, such that the whole structure 
will be 10 in. to 12 in. long, 2% in. square, 
and capable of running between lathe centres. 
Of the three pieces, one can be straight while 
the other two are slightly wedge-shaped. This 
will enable you to be able to drive out the 
centre one, after the winding is on, and let 
the form collapse. Build flanges around this, 
with mitered corners, of yi in. stock, about 
3 in. wide, leaving 4 in. between them for the 
winding space. Put the whole together with 

screws, not nails. Now wind on about twenty 
turns of a bundle of three No. 10 wires. The 
ends can well be soldered, so as to make one 
layer, in a strip of tinsmith’s sheet copper 
about yí in. wide. This coil will occupy 
two layers. Do not cut the wire, but put a 
second band of the sheet copper around the 
group, leave out an end several inches long, 
cut off one of the wires, and wind two more 
layers of the twin conductor. Put on a third 
band, cut one of the wires, and put on two 
more layers, or about sixty turns, of the single 
conductor. Finally, you will have four ends 
to be attached to binding posts, and the 
windings will readily allow 30, 20, or 10 am¬ 
peres. Remove the wooden supports cau¬ 
tiously, and tape the coils, or wind them with 
twine. Shellac or other waterproof varnish 
may then be used in several coats. Next cut 
out a mass of square-cornered U-shaped sheet 
iron to make a stack 2 in. thick. Outside 
dimensions will be about 5% x 8 in., and the 
piece to be removed will be about 1% in. x 
6 in. The side cuts can be made with shears, 
the cross cut at bottom with a sharp cold 
chisel against one of the jaws of a vise. After 
assembling and clamping the stack, % in. 
holes may be drilled in the corners, and hard 
wood pins driven in. Do not use metal. 
The centre pieces may also be similarly 
assembled, and used for an armature across 
the ends of the U, with any desired thickness 
of wooden spacer between. The coil will 
occupy one leg only of the U. 

1470. Rebuilding a Relay. C. W., Spo¬ 
kane, Wash., asks: (1) What will be the 
efficiency of a relay if two ordinary telephone 
magnets, 1,600 ohms each, are used, provided 
the rest of the relay is O.K. ? (2) Should the 
magnets be connected in series or multiple ? 
(3) Give a formula to find the ratio of the 
spark length to the voltage in air. Ans.— 
(1) This should make the relay very efficient. 
(2) The magnets should be connected in 
series. (3) There is no formula, merely this 
simple rule: For every inch distant between 
needle points the voltage is approximately 
22,000, so multiply this figure by the number 
of inches the spark will jump. 

1471. Wire for Tuning Coil. R. A. P., 
No. Dartmouth, Mass., asks: (1) About how 
much bare No. 22 copper wire is needed to 
wind the tuning coil of the “doughnut trans¬ 
former” described in the November, 1909 
issue of the Electrician and Mechanic! (2) 
With instruments connected as shown in page 
163 of the same issue, where should the phones 
be placed ? (3) Would the variable condenser 
described on pages 39 and 40 of the July, 1908 
issue of Electrician and Mechanic be suitable 
for use with the “doughnut transformer,” or 
if not, where can I find a description of both 
variable and fixed condensers that are suit¬ 
able? Ans.—(1) About 250 ft. (2) If no 
potentiometer or battery is used the telephone 
may be bridged around the fixed condenser. 
If it is desired to use battery see wiring dia¬ 
grams of May, 1910 issue. (3) No. I con¬ 
sider that a variable condenser is very in¬ 
efficient. In the February, 1910 issue is a 
description of a variable condenser. 
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P. s.&w. 

REG. U. S. PAT. OFF. 

MECHANICS 
HANDY LIST 

murex, now »rural et 
MAMUTACTVIUM P.S.&W. 

Guaranteed Pliers for Every Use 
Box-joint or Lap-joint, Large or Small 
The knack of making good pliers comes only 

from long experience. 90 years of successful and 
progressive tool-making are back of the P. S. & W. 
Hand-Tool Trade-mark. Expert linemen, for ex¬ 
ample, who know the value of 

The MARK of the MAKER 
insist on having one of the top-notchers of our 
large line—the 

P. S. & W. No. 30 STAR-RIVET 
BOX-JOINT PLIER 

They know there’s none like it for 
strong, clean and accurate cut¬ 

ting. The joint fits snugly, 
works easily, and is 

adjusted to give 
greatest pos¬ 
sible lever¬ 

age. 

Every Electrician should have our 
165-page “Mechanics* Handy List’’ in 
his tool kit. It contains many pages 
of useful information, tables of refer¬ 
ence, and a catalog of over 200 Tools 
for Electricians, Machinists, Tinsmiths 
and Carpenters. Sent free on request. 

The Peck, Stow & Wilcox 
Company 

A-fDDC of the Largest Line of Mechanics’ 
MLKD. Hand Tools Offered by Any Maker 

Address correspondence to 
23 Murray St. New York City 
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TRADE NOTES 
The L. S. Starrett Co,, of Athol, Mass., 

have just published a circular descriptive of 
their Starrett Steel Pocket Tape. This little 
pocket tape is of a most convenient size, 
easily carried in one’s vest pocket, is nickel-
plated, and moreover, possesses the advantage 
of rewinding by merely pressing the button 
in the centre of the case. The Starrett Com¬ 
pany are an old and reliable concern and their 
tools are of the dependable kind. 

The United States Civil Service Commission 
announces an examination on October 5, 1910, 
at the places mentioned in the list printed 
hereon, to secure eligibles from which to make 
certification to fill a vacancy in the position 
of electrical assistant in the Signal Service at 
large, at New York City, at $1,500 per annum, 
and vacancies requiring similar qualifications 
as they may occur in any branch of the ser¬ 
vice, unless it shall be decided in the interest 
of the service to fill the vacancy by reinstate¬ 
ment, transfer, or promotion. Applicants 
should at once apply either to the United 
States Civil Service Commission, Washington, 
D.C., or to the Secretary of the Board of 
Examiners at any place mentioned in the 
list printed hereon for application and exami¬ 
nation Form 1312. No application will be 
accepted unless properly executed and filed 
with the Commission at Washington prior to 
the hour of closing business on September 24, 
1910. In applying for this examination the 
exact title as given at the head of this an¬ 
nouncement should be used in the application. 

“The Pacific Coast electrical exhibition to 
be held at the Colliseum, September 17 to 24, 
will be participated in by more than 500 differ¬ 
ent electrical concerns throughout the world, 
and from the list of exhibitors now in the 
hands of the committee there is every promise 
that the display will outrival anything of its 
kind ever held in the United States. This 
will be the first electrical exhibition to be 
held west of St. Louis. 

“Important displays from the army, navy, 
manufactories, universities and individuals 
will be shown. Every imaginable contrivance 
from a flat iron to a delicately adjusted Lim¬ 
ousine car, will be on exhibition.—San Fran¬ 
cisco Call. __ 

Henry Disston & Sons, of Philadelphia, 
have just announced that they are beginning 
the distribution of two new saw clamps made 
so light and compact that they can be carried 
in a tool chest with no trouble or inconven¬ 
ience. 
The new No. 5 Handy Saw Clamp is a strong 

dependable implement made of gray iron. 
The arches are reinforced so they possess all 
the strength that can possibly be required. 
An eccentric lever for tightening, promotes 
quick and positive action. There are three 
points of pressure on the jaws so that proper 
contact with the blade is obtained along the 
entire length, insuring the holding of the saw 
blade firmly and rigidly in position. 

Fastened to bench by screws. 
The length over all is 14 X in. Filing 

length of jaw is 13 in. Weight of the clamp 
is 3M lbs. 

Dissions are also making a new No. 6 Saw 
Clamp which is of the same general design 
as No. 5 with the addition of screw lugs for 
fastening to the bench. The lugs fold snugly 
to the body of the clamp, thus taking up 
small space in a tool chest. 

In the great Mechanics Exposition to be 
held in Mechanics building, Huntington Ave¬ 
nue, Boston, Mass., from Monday morning, 
October 3, until Saturday night, October 29, 
patrons will have the finest opportunity to 
see and study the greatest assembly of prac¬ 
tical working exhibits ever shown in Boston. 
The Edison Company will make a special 
exhibit of the very latest inventions of the 
“King of Inventors,” among them the new 
storage batteries and talking machines and 
other laboratory products so extensive as to 
occupy the big stage in Grand Hall, all of the 
rooms in the rear and all of the adjoining 
floor space. The United Shoe Machinery 
Company will demonstrate the elaborate 
Í>rocess of making a Goodyear Welt shoe 
rom the flat leather to the finished product. 
One of the Boston daily newspapers and 
allied press and type making concerns will 
practically illustrate how a daily paper is 
gotten out from “copy” to the folded article 
ready for free distribution every day. There 
will be over two hundred practical working 
exhibits. The basement of the entire build¬ 
ing will be devoted to an automobile depart¬ 
ment with a first showing of 1911 models. 

. Among the great attractions, for all of 
which there will be no extra charge for seats, 
there will be concerts by the famous United 
States Marine Band, of Washington, D.C., 
by special permission of President Taft. 
These concerts will be given afternoon and 
eveningjn Grand Hall, for the first two weeks. 
For the final two weeks the celebrated band 
of the 75th Regiment of Canada, from Lunen-
berg, Nova Scotia, will play, while every 
morning, afternoon and evening during the 
whole time of the exposition the Edna Frances 
Simmons Ladies Orchestra will give concerts 
in Exhibition Hall. This exposition will 
in no sense be a food fair. The management 
confidently asserts that it will be the greatest 
Mechanics Exposition, a veritable old-time 
“Mechanics Fair,” ever seen in Boston. 

BOOK REVIEWS 
Electric Wiring. By Joseph G. Branch, B.S., 
M.E. Chicago, The Branch Publishing Co., 
1910. 300 pages. Price, cloth $2.00. 
This book should fill a long-felt want of all 

those who desire information in any branch 
of electric wiring. The author has given a 
clear explanation of the theory and properties 
of direct and alternating currents, and of 
electricity in general. The book fully covers 
outside and interior wiring, power plant 
works, surface and elevated electric railways, 
telegraphy, telephony and wireless telegraphy. 
The text consists of a series of questions and 
answers, and is written in clear and simple 
language. 
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WIRELESS S?FHB°^S
Wireless companies write and telegraph us for men who 

can operate at high speed and who possess a thorough 
knowledge of the apparatus. This institution teaches the 
science and construction of the instruments, also how to 
operate them. It owns two high power stations on the 
Atlantic coast, and it is through them that its pupils 
master the actual station work which fits them for posi¬ 
tions which the unskilled cannot secure. 
We have letters and telegrams on file which will prove 

to you that we have the endorsement of the officials of all 
wireless companies. For illustrated catalog “E” call or 
write 

BOSTON TELEGRAPH INSTITUTE 
899 Boylston St., corner of Gloucester St., Boston, Mass. 

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

WIRELESS APPARATUS 
We have the finest Wireless Apparatus on the mar¬ 

ket. Our instruments are finely finished and con¬ 
structed, and are guaranteed to work. Our targe cat¬ 
alogue on wireless and e’ectrical goods is mailed for a 
2c stamp. Don’t fail to get a copy of our catalogue, 
as it contains a large page of Morse, Continental and 
Navy Codes. 

I. W. "T. Wireless Co. 
728m Broadway, BROOKLYN, N. Y. 

Important Factors 
Sensitiveness (not loudness). 
Same pitch in both receivers and 

distinctness (so that distant signals 
are made readable). 

Proper number of turns (not 
resistance). 
Let us send you a palrou 

trial, ho that we ran 
prove these facta. 
C. BRANDES 

111 Broadway, New York 

RECEIVING SET— WIRELESS 
. - ^12^.00 

COMPLETE SELECTIVE WITH PHONES 
Send 2c stamp for Catalogue 

Etlierio Electric Co. 
71 Barclay Street, - - New York, N. Y. 

FINISHED PARTS of a $6 ADJU crONBDLENSER 
Postpaid, $2.50. 

15 large plates; brass standards; oak base and top; binding-posts; 
knobs, screws and nuts, complete. 1000 other bargains. 

_ BURTT MFC. CO. WolLARTON, Mass, 

BUILD YOUR OWN FURNITURE 
“MORRIS CHAIR” 

FOK 50 CENTS will send you large Blue Print, 16 in. x 16 in. and typewritten specifications and description 
showing plainly how to build the “ MORK1S CHÁ1R" described in the August number of Electrician and 
Mechanic. 

ZÆ. CTTSHHSTO-
20 RAWSON ROAD WOLLASTON, MASS. 

BRASS BALLS 
“KNIPE” Pat. 

BALL BEARINGS 
X-inch shaft and up. 
No fittinjg ; just push them on. 
10 cents in stamps for sample. 

PRESSED STEEL MFG. CO., 
454 The Bourne, Philadelphia, Pa. 

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, $1.50. 

PAT NOVELTY CO., 

A Rare Bargain 
Complete Wireless Receiving and Sending Outfit 

consisting of : 6- volt, 6-ampere hour storage battery, 
sending condenser, Clapp-Eastham helix; sending 
key; D. P. D.T. knife switch; Boston Telegraph 
Institute tuning coil, 100-ampere ground switch, 300 
feet No. 12 copper aerial wire, 40 feet No. 4 ground 
wire pair 2000-ohm receivers with head band, 
adjustable receiving condenser, 2 detectors, 1 uni¬ 
versal, 1 silicon. 

Is in perfect working condition, and has given 
excellent service. Disposal necessary on account of 
moving to another locality. No reasonable offer 
refused. 

Address, W. S. DAVIS, 
745 Boylston Street, Boston, 

or apply to Mr. Holbrooke, same address to see outfit. 



xiv ELECTRICIAN AND MECHANIC 

Electrician and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

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

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

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

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

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

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

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

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

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

Inventor (Name in full). ..... 

Residence (Street and No.). 

City or Town. 

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

Electrician and Mechanic Patent Bureau 
P.O. BOX 2706 BOSTON, MASSACHUSETTS 
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THE LATEST BOOK 
... ON = 

ELECTRIC WIRING 

A STORY BOOK FREE 

ELECTRIC 

WIRING 
BY 

JOSEPH G. BRANCH 

is yours. $1.00 
down, $1.00 
in 30 days. 
The only ele¬ 
mentary prac-
tical Look 
comple te ly 
covering the 
subject of 
Electric Wir-
i n g with 
Wireless In¬ 
stallations 
and all under-
writers re¬ 
quirements. 

Very interesting and instructive to those wanting the very best edge 
tools made. A postal addressed to Mack Co., 18 Browns 
Race, Rochester, N. Y.. sole makers for more than thirty years 
of the famous D. R Barton tools, will bring It with their catalogue. 
(In writing mention this magazine.] 

“ECLIPSE” 
Battery Ammeter 

It will tell you exactly the con¬ 
dition of your batteries S3.OO 

ELDREDGE ELECTRIC MEG. CO. 

12 P.O. Sq., Springfield. Man. 

body can do their own work. A wk 
secured free with our course in Practical 
Wireless Telegraphy. 

Electric Wir-
ii»K is the very 
latest book by 
JOSEPH G . 
Branch. Deals 
entirely with the 
latest methods of 
Electric Wiring 
in all branches 
—explaining the 
principles of 
wiring in such 
clear, simple 
terms that any¬ 

how it can be 
Electricity, and in 

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 $2 up; circular free. 
Omnigraph Mfg. Co. 

41 Cortlandt St., Nbw YORK 

THE BRANCH PUBLISHING CO. 
46 Van Buren Street CHICAGO, ILL. 

BUBIER’S TEN-CENT 
ELECTRICAL BOOKS 

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

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

$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 of 
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. MOUNTFÓRD, 100 Maiden Lane, 
_ New York, N. Y._ 

FLYING MACHINES 
PAST PRESENT FUTURE 

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

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

Make the Farm Pay 
Complete Home Study Courses in Agricultura, 

Horticultura, Floriculture, Landscape Gardening, Forestry, 
Poultry Culture and Veterinary Science under Prof. 
Brooks of the Mass. Agricultural College, Prof. 
Craig of Cornell University and other eminent 
teachers. Over one hundred Home Study 
Courses underable professors in leading colleges. 

250 page catalog free. Write to-day. 
THE HOME CORRESPONDENCE SCHOOL 

Prof. Brooks_ Dept. 68, Springfield, Mass._ 

HELPFUL BOOKS 
Automobile Troubles and How to Cloth Leather 

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

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

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

SAMPSON PUBLISHING COMPANY 
221 Columbus Ave., Boston, Mass. 
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PATENTS C. L. PARKER 
Ex-examiner U.S. 

Patent Office 
PATENT LAWYER 

52 McGill Building, WASHINGTON, D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, “Protecting, Exploiting 

and Selling Inventions’* sent free upon request. 

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE, SEARCH AND I CDCV 
LIST OF INVENTIONS WANTED f r I\EL 
Send sketch or model for free search. Highest References. 

Best Results. Promptness Assured. 

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

PATENTS Experience 
BOOK MAILED FREE 

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

PLAN of MAKING PAYMENTS. 

CHAS. E. BROCK, Patent Attorney 
917 F St., Washington, D.C* 

Patents Secured 
OR FEE RETURNED. Send Sketch for FREE REPORT M 
to Patentability. GUIDE BOOK and WHAT TO INVENT 
with valuable List of Inventions Wanted. SENT FREE. One 
Million Dollars offered for one invention ; |16,000 for others. 
Patents secured by us advertised free in World's Progress; Sam¬ 
ple Free. 

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

$250,000 INVENTION WANTED 
Write for our FREE BOOK; gives list of other needed in¬ 
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. 

II. ELLIS CH A ND LEE* CO. Successors to 
WOODWARD & CHANDLEE, Attorneys 

1282 F St., Washington, D. C. 

SPANGENBERGS 
PRACTICAL 
ARITHMETIC 
SelfTauçht 

ARITHMETIC 
Self- Taught 

K 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 
Pases, REQUIRES NO TEACH¬ 
ER. This great little book nt* 
sent postpaid, for • - - O L/ ClS» 
* Stamps accepted), leather binding, fl. 
GEO. A. ZELLER BOOK CO., Est. 1870. 
4473 W. Belle pl., St. Louis, Mo. 

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 States 
Patent Office in Electrical and 
Mechanical Divisions, and can therefore 
render expert service in preparation and 

PATENT 
LAWYER 

HAVE YOU AN IDEA? 
Write for our Books: “Why Patents Pay,“ “1OO Me¬ 
chanical Movements,” Perpetual Motion—50 Illus¬ 
trations. Maied free. 
DIETRICH & CO., Patent Lawyers, Washington. D.C. 

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

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

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

NORMAL COURSES 
Our Home Study Coorses for teachers prepare 

for Certificates of every grade. 
Special courses in Pedagogy, Psychology, Primary 

Methods and Kindergorten. 
We aaaiat in aecuring poaitiona. 

Over one hundred Home Study Courses under 
Professora in Harvard, Brown, Cornell and lead¬ 
ing colleges. 250 page catalog free. Write to day. 
THE HOME CORRESPONDEHCE SCHOOL 

Dept. 79, Springfield, Mass. 

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

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

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

Flying Machines 
Construction and Operation 

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

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

PRICE 
Cloth. $1.00 Leather. $1.50 

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

Home Study Courses 
Over one hundred Home Study Courses under 

profess. ne in Harvard, Brown, Corne. 1 and lead-

at -««nrrfKli Academic and Preparatory, Agricultural, Commercial, 
Normal and Civil Service Departments. 
/'reparation for Culley, Teachera' and Civil 

Service Examinationa. 
250 page catalog free. Write to-day. 

ProLGen»»« THE HOME CORRESPONDENCE SCHOOL 
Engliah_ Dept. 1, Springfield, Maaa._ 
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Home Study Courses 
OVER ONE HUNDRED HOME STUDY COURSES UNDER PROFES¬ 
SORS IN HARVARD, BROWN, CORNELL AND LEADING COLLEGES 

Academic and Preparatory, 

Agricultural, Commercial, Normal 

and Civil Service Departments 

Dr. Todd 

Our courses in English are given by Prof. Genung of Amherst, 
Latin, by Prof. Harkness of Brown; Greek, by Prof. Chase of 
Harvard; German, by Prof. McLouth of New York University; 
French and Spanish, by Prof. Kroeh of Stevens Institute; Agri¬ 
culture, by Prof. Brooks of the Massachusetts Agricultural College ; 
Horticulture, by Prof. Craig of Cornell University; Poultry Culture, 
by Prof. Graham of Hampton Institute; Psychology, by Dr. Daw¬ 
son of the Hartford Theological Seminary; Astronomy, by Dr 
David Todd of Amherst; Drawing, by Dr. Langdon S. Thompson, 
the distinguished author and educator, etc. An eminent teacher 
is in charge of every branch. We offer particularly strong courses 
in Arithmetic, Algebra, Geometry and Trigonometry. 
We make a specialty of preparing for College Entrance, Teachers' and 
Civil Service Examinations, also for Bookkeeping and Stenography. 

»Prof. McLouth 

JUST ANNOUNCED 
A course of fortylessons in the history, form, structure and writ¬ 
ing of the Short-Story taught by J. Berg Esenwein, Editor of 
Lippincott’s Magazine. 

Our tuition fees are so low that no one need be kept from enrolling on 
the ground of expense. 

250 page catalogue free. Write to-day. 
* ° Mr. Esenwein 

Prof. Harkness 
“AU in all it is one of the most interesting and valuable educa¬ 

tional catalogues that it has been our good fortune to examine. 
The catalogues of residence schools and colleges are of interest to 
only a limited few, but the catalogue of The Home Correspondence 
School is of general interest. There is hardly a person that could 
not profitably take up and pursue one or more of the courses offered, 
or who is not in a position to confer a lasting favor on some ambi¬ 
tious friend by advising him of. the opportunities for self-improve¬ 
ment and self advancement which this school brings within the 
reach of all.”—Christian Endeavor World. . 

We wish every reader of the ELECTRICIAN AND MECHANIC to 
have a copy of our catalogue and to know about our home study 
courses. Write today. 

Prof. Graham Prof • Craie

THE HOME CORRESPONDENCE SCHOOL 
DEPT. 322, SPRINGFIELD, MASS. 



xviii ELECTRICIAN AND MECHANIC 

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, SI. 

HELP WANTED 

EASY MONEY AND LOTS OF IT getting subscriptions 
for Popular Electricity magazine. Sells on sight. Com¬ 
mission and salary. Write today for full particulars, 
stating your line of business and where employed. 
POPULAR ELECTRICITY Circulation Dept., 435 Com¬ 
mercial Bldg., Chicago, Ill. (9) 

WIRELESS TELEGRAPHY 

WIRELESS—remarkable combination electrolytic 
and mineral detector, completely nickeled, rubber base, 
introductory price, 75 cents. Complete 500 mile receiv¬ 
ing set with above detector, $1.40. Stamp for catalogue. 
HERTZIAN ELEC. CO., 3316 Ave. L, Brooklyn, 
N.Y. (10) 

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) 

WANTED—POSITION as detail draughtsman or tracer* 
Have nearly completed draughting portion of an I.S.C. 
course. Address Lock Box 522, Newport, N.H. (10) 

1,000 OHM BIPOLAR WIRELESS RECEIVERS, 
$1.75; thoroughly guaranteed and extremely sensitive. 
.002 Micro Farad receiving condensers, 30 cents. %« 
square brass rod, 10 cents a foot. Sliders, 12 cents. 
Send stamp for Circular C. ALDEN WIRELESS CO., 
Campello, Mass. (10) 

MANAGER WANTED TO ACT as our representative. 
Your entire time is not necessary as a few hours each day 
will be plenty. Just what you want, so send 35 cents for 
sample and particulars. A. VASSAR CHEMICAL CO., 
La Crosse, Wis. (10) 

MACHINERY AND TOOLS 

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. (10) 

FOR SALE—Castings fitted complete, ready to wind, 
small dynamo, 5 to 10 lights; pnce, $8.00. R. L. C., 
1817 Highland Ave., Knoxville, Tenn. (10) 

WANTED—Screw-cutting lathe, small steam boiler, 
bench drill, small direct current generator, bench planer, 
steam auto engine. S. Q. HULL, Mosgrove, Pa. (10) 

SPECIAL PRICES FOR THIS MONTH ONLY—Wollas¬ 
ton wire for electrolytics, .0005 in. in diameter, 3 in. for 
50 cents. Combination hard rubber base detector stand 
with adjustable arm and cup, standards of highly polished 
brass, mounted on a 3 in. x 3 in. hard rubber base, fitted 
with hard rubber binding posts,—only $1.50. Card¬ 
board tubes per ft., 4 J4 and 5 in., 20 cents; 3 y* and 4 in., 
12 y cents; 2J4 and 3 in., 10 cents. Potentiometer 
wire, 400 ohms cotton covered, 10 cents: 800 ohms 
enameled, 25 cents. Enameled wire, 300 ft. of No. 28 
or 135 ft. of No. 24 for 25 cents. Large piece of silicon 
and a large piece of carborundum for 25 cents. MID¬ 
DLESEX WIRELESS SUPPLY CO., 12 Beacon St., 
Somerville, Mass. (10) 

TWO H.P. high grade Rumsey horizontal gas engines 
with magneto; first class condition. Can use gas, or 
gasoline. Price, $65.00. F. H. JACKSON, Angelica, 
N.Y. (10) 

COMPLETE ELECTRICIANS AND EXPERIMENTAL 
workshop equipment, consisting of rough stock, small 
parts, tools, etc. We have these from $2.00 upward. 
Send stamps for full information^ and our special lists. 
WOODSIDE ELECTRICAL SHOP, 38-40 Bryant St.î 
Newark, N.J. (10) 

FOR SALE—Complete set of castings with all mate¬ 
rial and screws with the blueprint for X h.p. horizontal 
stationary gasoline engine with governor; price, $10.00. 
COMET MOTOR WORKS, 512 Monroe St., Chicago.(3) 

BUILD YOUR OWN APPARATUS according to direc¬ 
tions given in this magazine. We furnish all necessary 
material for the experimenters workshop or laboratory. 
Send stamps for lists. WOODSIDE ELECTRICAL 
SHOP, 38-40 Bryant St., Newark, N.J. (10) 

PHOTOGRAPHY 

NEW SEVEN INCH INDUCTION 1 COIL—complete 
with vibrator and condenser finely finished in mahogany. 
Price, $40.00. Postal for description. ED. SCHUSS¬ 
LER, Monmouth, Ill. (10) 

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

EXCHANGE RECEIVING transformer and electro¬ 
lytic detector for small motor to run drilling lathe. Send 
particulars. JOEL STEIN, 355 Eighth Ave., New York, 
N.Y. (10) 

FREE COURSE IN WIRELESS FOR S1.00, including 
one year’s subscription to the only wireless magazine. 
THE COLLINS WIRELESS BULLETIN. Send for 
sample copy. 11 Broadway, New York City. (10) c

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

AERONAUTICAL 

SECONDARY “UNITS’*. They cost but little more 
than you have been paying for the wire itself. Send 
2 cent stamp for catalogue C; tells all about it and other 
things "wireless” besides. DAWSON & WINGER 
ELECTRIC CO., 429 Dearborn St., Chicago, Ill. (10) 

MAKE A FLYING MACHINE—Send us $1.00 and we 
will mail you blue-prints and full directions for building 
a 3 ft. model Wright aeroplane. Flies 200 ft. by its own 
power. Or blue-prints and directions for a 20 ft. glider. 
CHICAGO AERONAUTIC SUPPLY CO., Dept. E, 
5602 Drexel Ave., Chicago, Ill. (10) 
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200 - WORKING EXHIBITS - 200 

BOSTON 

Mechanics Exposition 
MECHANICS BUILDING, HUNTINGTON AVENUE 

October 3 to 29, 1910 
Greatest Assembly of Practical Working Mechanical Exhibits 

ever seen in Boston. 

Special $ 1 0,000 Exhibit by Thos. A. Edison Company on the 
big stage of Grand Hall, and all of adjoining space on floor. 

Special $20,000 Exhibit of Making Shoes, by United Shoe 
Machinery Company. 

Making of a newspaper by a Boston Daily Newspaper Com¬ 
pany and Allied Type and Press Making Concerns. 

UNITED STATES MARINE BAND 
Lieut. William H. Sautelmann, Leader, will play for the first two weeks, by special 

permission of PRESIDENT TAFT 

75th CANADIAN REGIMENT BAND 
From Lunenberg, Nova Scotia, J. T. Arenburg, Leader, will play the final two weeks 

by authority of HIS MAJESTY’S DOMINION GOVERNMENT 

Edna Frances Simmons Ladies Orchestra 
Will play Morning, Afternoon and Evening during the entire Exposition 

Admission 25 cents All Attractions Free 
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ELECTRICAL 

ELECTRICAL TOYS and supplies. Everything elec¬ 
trical we under sell and excel all. Write and get our 
prices. BLANCHARD & ALLEN, Main St., South 
Weymouth, Mass. (10) 

Our very Uselui MMs 
ELECTRIC DYNAMO, motors, fans, toys, batteries, 

bells, pocket lamps, telephones, railways, books, bicycles, 
electric lights. Catalogue 4c. H. H. GOCHANÚER, 
Route 2, West Willow, Pa. (10) 

NOW’S YOUR OPPORTUNITY to get a $3-50 battery 
meter prepaid for only $1.60; no experimenter should 
be without one. H. E. DAVIS, North Haven, Conn. (10) 

AN ELECTRICAL LIBRARY FREE.—Write today for 
particulars and copy of our illustrated book catalog. 
POPULAR ELECTRICITY Book Dept., 434 Commer¬ 
cial Bldg., Chicago, Ill. (9) 

MISCELLANEOUS 

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) 

POCKET ADDING MACHINE—Lightning seller. 
Agents write us. CINCINNATI SPECIALTY MANU¬ 
FACTURING CO., Cincinnati, Ohio. (11) 

INSURANCE POLICIES—Loss and damage freight 
claims, notes, etc. Collected anywhere. FIDELITY 
CREDIT CO., Law and .Collections, 808 East Clay St.. 
Richmond, Va. (9) 

MAKE YOUR OWN FURNITURE at one-fifth cost. 
Full size patterns; complete directions; hall seat pat¬ 
tern, 20 cents; arm chair, 60 cents; umbrella stand, 
25 cents. HOME FURNITURE PATTERN CO., 
415 Potter Bldg., Birmingham, Ala. (2) 

AT NEW YORK jTRADE-SCHOOL founded 1881 and 
endowed, practical instruction given in electrical work. 
For free catalogue, .address 1258.First¿Ave., New York 
City. (10) 

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

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

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

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

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

DYES, STAINS, INKS, LACQUERS, 
VARNISHES AND POLISHES. 

By Chas. G. Leland and Thos Bolas. .10 
WOOD-CARVING FOR BEGINNERS. 

By Chas. G. Leland. Revised by 
Frank H. Ball. 10 

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

F. C. Lambert. 10 

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

WANTED—Tandem bicycle. Must be cheap. Also 
want camera and book, “The Playhouse of Science. 
Send full description and price. H. B. TAYLOR, 
Vinita, Okla. (10) 
A SMALL SHOT. GUN or rifle that will kill any kind 

of small game can be made at home for less than 50 cents. 
Used as a rifle it will throw a bullet through 3 in. of pine. 
Blue-prints and instructions on how to make one for 
25 cents coin.^WM. A. ROBINSON, Waynesboro, 
Pa. (10) _ _ 
ELECTRIC MAIL BOX SIGNAL—for the farmers. 

Write for price. JACOB H. DUNN, R.R. 20, Green¬ 
wood, Ind. (10) 
LEARN TO WRITE a legible business hand at your 

home, by correspondence; send for free booklet. 
LUTHER SYSTEM, 21 Risley, Cicero, Ill. (10) 

FIFTEEN ASSORTED STANDARD souvenir postals 
for a dime. M. PRINTERY, Rosholt, Wis. (10) 

SAMPSON 
PUBLISHING CO. 

221 Columbus Avenue, 
BOSTON, MASS. 

HIGHEST CASH PRICES paid for old gold, silver, 
platinum. * Bank reference as to reliability. KLEIN¬ 
MAN, 250 8th Ave., New York, N.Y. (11) 

GOVERNMENT POSITIONS 
A Civil Service bianual by Ewart, Field and 

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

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

THE HOME CORRESPONDENCE SCHOOL 
Dept. 113, Springfield, Mass. 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

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

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

- $2.95-
E. F. REECE CO., Greenfield, Mass. 
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OUNG MAN 
No matter what your present busi¬ 
ness is, are you ambitious to fill a 
better position and get a better 
salary? Read the following list, 
check the position you wAnt to qual-
ify for, mail it to 
receive by return 
mation — What 
THERE. 

Cost Accountant 
Co't Clerk 
Office Manager 
Factory Manager 
Foundry Manager 
Expert Foundry Clerk 
Expert Time Clerk 
Mechanical Draftsman 

us TO-DAY and 
mail FREE infor-
to do to GET 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parson« 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. 

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

Blue Process Paper 
Blue Printing 

Drawing Materials 

Cha Q F Mnee 38 broad street VUdi>. IL. IY1OSS BOSTON, MASS. 

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

OSCAR E. PERRIGO, M. E., Director 

Ladies! $ave Money and Keep in 
' Style by Reading McCall’s 

Magazine and Using McCall Patterns 

PATENTS that pay 
Special Offer.—Send Sketches or Photograph, or Mode! for 

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

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

GREAT SUCCESS OF MY CLIENTS 

E. E. VROOMAN 
PATENT AND TRADE MARK LAWYER 

801 F Street, N.W. 

I MSCALLS MAGAZINE 
McCall's Magazine will 
help you dress styl¬ 
ishly at a moderate 
expense by keeping 
you posted on the 
latest fashions in 
clothes and hats. 50 
New Fashion Designs 
in each issue. Also 
valuable information 
on all home and per¬ 
sonal matters. Only 
60c a year, including 
a free pattern. Sub¬ 
scribe today or send 
for free sample copy. 

FREE—Two Books: 
«1-PAGE 

“INVENTOR’S GUIDE” 
AND 64-rAGB 

"Proof of Fortunes In Patents-
What . and How to Invent” 

Washington, D. C. 
REFERENCES 

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

McCall Patterns will enable you to make in your 
own home, wilhyourown hands, clothing for 
yourself and children which will be perfect 
in style and fit. Price—none higher than 15 
cents. Send for free Pattern Catalogue. 
We Will Give Yon Fine Presents for getting sub¬ 
scriptions among your friends. Send for free 
Premium Catalogue and Cash Prize Ofi’er. 
THE McCALL COMPANY, 239 to 249 West 37th St, NEW YORK 

We Want You to Become Familiar With 

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

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

116-Page Catalogue Free 
E. F. REECE CO. Greenfield, Mass 

GOT A CAMERA? °™? ™ NAOT7
Send ten cents to the undersigned and you will receive for three months, the oldest, largest and best collectors’ 

monthly for all kinds of Hobbies ; Natural History and American Historical Discoveries, Old Books, Weapons. 
Medals, Coins, Stamps, Curios, Relics, Photography, Minerals, Sciences, Illustrated Souvenir Post Cards, Rarities, 
and New Finds for all kind of Collectors. 

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

notice in the largest exchange department extant. This ioo-Page Illustrated Monthly was established in 1895, 
«’Æv lhe laJKest circulation of any Collectors’ monthly in the world and in size has no rival. OUR MOTTO : 
rhe best and lots of it.” Invest ten cents judiciously by sending it to 

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

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

35 POST CARDS a11 different and colored » given with a six months’ subscription at 25 cents 

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

Gasolene Engine, Carburettor 

and Magneto 

Dyke’s Working Model of a 
Gasolene Engine—It Works 

The motive power used on automobiles 
and launches. 
Not a toy, but a marvelously ingenious piece 

of machinery that teaches you more about the 
automobile gas engine than you could learn 
around a car in years. Every part is there 
and it actually works exactly like a full sized 
engine. You can set the valves, time the ig¬ 
nition, etc., right on the model. 

Dyke’s Working Model of 
a Carburettor 

A device for making dry gas out 
of raw gasolene for a gasolene en¬ 
gine. IT WORKS. 

Dyke’s Working Mode! of a 
High Tension Magneto 

An Electric device used to sup¬ 
ply electricity for ignition on .a 
gasolene engine. 

IT WORKS. 

with Dyke’s Home Study Course of Automobile Engineering 
The Chauffeur 

is a man of opportunity. A chauffeur is not merely an 
automobile driver. Anyone can drive a .car. The chaut-
feur who has a right to the title must not only be able to 
drive a car, but must know its working principle and be 
able to locate and Remedy any trouble that may arise. 

This Young Man Secured a Position 
Aug. FALKENHEIMER, Oshkosh. Wis., says: “I have 

obtained a good position with one of the largest auto manufact¬ 
urers and it was due to your Instruction and Diploma ; when I 
showed the Diploma, the manager saw I was making an effort 
to advance and he gave me a trial." 
Donald Stewart of Oakland City, Ind., took our course, 

mastered the subject and is now actively engaged iu the auto 
repair business. 

A. C. Walker, of Vandalia, Ill., now operates a garage and 
owns his own car. 

Our testimonial Circular will show you actual photos of these 
young men in their autos and shop, and many original reproduced 
letters from various students scattered over the entire world. 

Repair Men Needed Everywhere 
What an opportunity for a man who knows the auto¬ 

mobile as the Dyke System teaches it to him. Even if 
you lack the small capital necessary to start a garage of 
your own these proprietors will gladly pay you a good 
price for your knowledge, for, while they will not admit it 
they fully realize how helpless they are when the timing of 
the valves or commutator needs attention or when the 
engine fails to develop the proper power for some reason 
that involves thorough understanding of a gas engine 
that only such training as mine will give. How many 
of the repairmen of today have studied—not one out of 
a hundred—he guesses at the right way—he don’t know 
the principle. We teach you the principle first, then 
give you actual experience on our models. 
There are other fields open for the man »ho completes my 

course : The Gasolene Engine for Power and Farm use is rapidly 
coming to the front—why not be a Repairman or Salesman in this 
line. Take the agency for some good engine and go into business for 
yourself. Why not? 

Did you ever hear before of such a clever method 
of teaching by mail ? 

My plan is absolutely unique, absolutely unrivaled by any other 
school. I supply you with a set of 24 Instruction Books that con¬ 
tain the practical results of my own intimacy with the industry since 
its very tieginning. They are easy to understand and simple as A B C. 
Fully illustrated with large, clear charts. 
The Dyke System puts an Automobile in your Home 
Keep your present position. 1 will undertake to teach you in a few 

weeks more about the construction and operation of an automobile 
and gas engine than you could learn in years spent in a factory or 
garage or in any length of time in a resident school. 
D • of the Complete Course together with a handsome 
TTIC6 Diploma right now is only flO.OO, andon installments if 

wanted. Don’t wait too long—the price will advance. We send you 
everything at one time. 
GUARANTEE—You can t lose a cent—order the course and spend 

2 days' time examining same. If you don't like it return and get your 
money back. That’s fair enough, isn’t it? 

Send for this Catalog 
IT IS INTERESTING IN 

ITSELF. 24 pages of testimo¬ 
nials from all over the world and 
interesting matter on engines 
and automobiles. 

IT IS FREE 

FILL IN AND MAIL TODAY 

FREE CATALOG COUPON 
Dyke's Correspondence School of Motoring 

39C4 Washington Ave., St. Louis, Mo. 
Kindly send me a Catalog at once by mail, FREE, 

in plain wrapper. 

Name. 

Street. 

Names of Chauffeurs and Repairmen furnished to 
anyone who are in need. Send for our list. 

City. State. 
Cross Out the Profession You Prefer 

A. L. Dyke originated the first auto supply business, 
published the first book on autos and built the fifth 

' * auto in America. 

o 
0 
0 

I want to be a Q Repairman 0 Salesman 
Chauffeur . 

Agent, Salesman, Repairman for Stationary and 
Boat Gasolene Engines 

I intend buying a car Q I own a car 

For our Mutual Advantage mention Electrician and Mechanic when writing to Advertisers 
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CHANGE OF PRICE 
E have decided to take a step important to both our subscribers and 
the magazine. We shall raise the price to 15 cents a copy; $1.50 
a year, on January 1, 1911. At the same time we shall materially 
increase the size of the magazine, add new departments, and 

strengthen it in every way possible. We would like to make this increase
at the old price, but the steadily advancing cost of materials and labor 
renders this impossible. We believe the majority of our readers are willing 
to pay the increased price for the sake of a better magazine. At the same time 

Electrician and Mechanic 
believes in a fair deal, and we shall give every reader a fair opportunity to 
have the magazine as long as he wants at the old price. You may subscribe 
now for as many years as you want at the old price. One year will cost you 
$1.00; two years, $2.00; three years, $3.00; five years, $5.00; ten years, 
$10.00. Especially if you buy the magazine from a newsdealer, we urge you 
to subscribe. Next year you will pay for twelve numbers at 15 cents each, 
$1.80; so that you will save about half by subscribing now. Hand the sub¬ 
scription to your newsdealer, if you prefer, but do it before you forget it. We 
want every reader to take full advantage of our warning. Send in your sub¬ 
scription at $1.00 a year now, for after January 1, 1911, it will cost you 

$1.50 per Year 
To be frank with you, we would like to have every reader send us a money 

order for five years’ subscription. If you can’t do that, order it for three, 
two, or even one year, but don’t neglect to take the opportunity. You will 
get a better and bigger magazine more articles more pictures, more depart¬ 
ments. Don’t delay, don’t forget. 

SUBSCRIBE NOW AT THE CEO PRICE, $1.00 
If you will get three of your friends to subscribe, we will give you your 

own subscription free. That’s worth while, too. 

SAMPSON PUBLISHING COMPANY 

221 Columbus Avenue, - - BOSTON, MASS. 
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ELECTRICIANS’ POCKET SCREW DRIVER 
No. 560 

This Screw Driver is the same as our No. 557, illustrated on Page 188 of our No. 18 Catalog, except 
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed 
so 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 fractionally 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. 
Bvery 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. 
Price Complete. $150 Extra Blades, each. IO cents 

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

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

Get the Chautauqua Idea I 
TAON’T read at random. Read a definite course. 

Train your attention upon a group of related topics. 
Learn about “Democratic England” this year. A read¬ 
ing set of magazine-teacher and four books, complete in 
itself. Four such courses of the Chautauqua cycle, read 
in spare minutes, will give the college outlook, renew the 
early vision of liberal culture, bring that comprehensive 
understanding of world movements which makes for per¬ 
sonal efficiency. Course neither difficult nor expensive . 
Begin NOW. For particulars address 

CHAUTAUQUA INSTITUTION 
Chautauqua, New York 

Learn About England 


