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Yes, You Can Refinish 
Any Piece of Furniture 

Wc Will Send the Materials 
and Illustrated Book -FREE 

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

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

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

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

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

beautifully color the wood. 
A package of Johnson’s Prepared Wax to impart that beautiful hand¬ 

rubbed effect—protect the finish against heel-marks and scratches. 
catch or hold dirt or dust. 

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

Johnson’s Wood Dye is made in 14 standard shades: 

It will not 

2V0. 12b Light Oak 
No. 123 Dark Oak 
No. 125 Mission Oak 
No. 140 Manilla Oak 
No. no Bog Oak 
No. 128 Light Mahogany 
No. i2q Dark Mahogany 

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

S. C. Our book, “The Proper Treatment of Floors, Wood-
Tohnson work and Furniture,” Edition No. E. M. 9, tells you how in 
J c every case, and will show you how to carry out other 
& bon ' Q decorating ideas you may have in mind. 
Racine, Wis. Ä, „ , , , , . , . 

picase send me Free 'X Send for the free trial packages today. 
Booklet, Edition No. e J*, Let them demonstrate what Johnson’s 

Materials will do in your home. Use 
Johnson 's Wood Dye. Sh.de the COUpOn. Fill it OUt nOW, while 
No. end sample of Johnson's y0U thjnk o f jt AddreSS 
Prepared Wax. ' 7

— \ S. C. JOHNSON CEL SON 
Address 

I usually buy my paint at store of 
Name. Racine "Wisconsin 
Address “ The Wood Finishing Authorities ” 
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Disston Levels Disston Squares 

Disston Levels and Disston Squares—like all Disston products—are distinctive. 
The wood is first-quality stock, well seasoned and accurately finished. Vials are of the 

finest flint glass. The liquid cannot freeze. The “ bubble ” is unerring to the slightest 
variation. 

PARTICULAR WORKMEN THE WORLD OVER 

USE DISSTON LEVELS AND DISSTON SQUARES 

From every point of view they are the best it is possible to buy. 
YOU want the best—no doubt about that. 

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 
■* I rHIS switch is of the same construction as No. 40, 
A except that it has no cover, and is provided with a 

polished wood base. Of same efficiency as No. 40. 
Price 60 cents 

ments 'and other 

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

devices manufactured by 

Kendrick & Davis Co., Lebanon, N.H. 
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For the Angler 
the gunner, the motorist, 
the office man, the mechanic, the handy 
man around the house —for every man — 

“Yankee” Pocket Magazine 
Screw-driver No. 60 

No other tool like it. Four different 
size blades that are carried in the handle. 
Only three inches —, 
long when closed— " 
about the size of your \ 1 
pen - knife. Nickel 
plated steel, highly 
polished. Carry it in 
your pocket, you’ll 1 1 
find it useful every- ] 
where—at home—at 
the office, store or h» — — 
shop—in camp, boating, autoing 
—and in a hundred different 
ways. Get it, and you’ll wonder 
how you ever got along without it. 

Price 65 cents 
Your dealer can supply you 

Every>nnn who likes clever tools should 
■write for the "Yankee” Tool Book. 

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

Holtzer- Cabot 

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

THE HOLTZER-CABOT ELEC. CO. 
Weî-t£î?ÆÂ“Ciïi BROOKLINE, MASS. 

YOU CAN DO GOOD WORK 
the, first trial painting 

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

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

Nebraska City, Neb. 

CT en THIS MAGNETO-GENERATOR AND OUTFIT $T 50 
— EXPRESS PAID DIRECT TO YOU — 

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

Finished in bright red and nickel. 

Cut This Ad. Out order and we will send you 
FREE two Brass Binding Posts, Incandescent Lamp 
and Socket, Permanent Magnet, Pair Electro-Magnets 
Silk Wound and large set Ringer Coils complete. 
West of the Rocky Mountains & Canada, $1.00 extra. 
WESTERN ELECTRIC SALVAGE CO. 
(Edgar P. Hazazer, Pres., Formerly Chief Electrical 

Instructor at the Coyne National Trade School) 
1224 South Washtenaw Ave., Chicago, 111. 

E- M. 8 

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, »howing 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. Ño 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. 

BUBIER PUB. CO. 
132 Market St., Lynn, Mass. 

Potentiometer 

The cut above illustrates our new 
style potentiometer. An indestructi¬ 
ble resistance rod is one of the unique 
features of this instrument. A special 
form of rolling contact is employed so 
that voltage and current may be varied 
gradually. 
Our new Instruction Book and 

Catalog No. IB mailed on request. 

- SEND FOK IT-

Manhattan Electrical Supply Co. 
NEW YORK, CHICAGO, 

17 Park Place 188 Fifth Ave. 

KITES 
THE KITE BOOK 
Just what every live boy wants 

HOW TO RUN AN AUTO 

THE CONSTRUCTION and 
FLYING OF KITES 

By CHARLES M. MILLER, “the kite man’* 
Los Angeles, California 

Price 20 cents, postpaid 

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

SELF 
propelled 
VEHICLES 

A * 

« 
AND & 

o/ag/wis 

••Homans* Self Propelled 
Vehicles” gives full details 
on successful care, handling 
and how to locate trouble. 
Beginning at the first prin¬ 

ciples necessary to be known, 
and then forward to the prti> 
cl pies used in every part of a 
Motor Car. 

It Is a thorough course In 
the Science of Automobile^ 
highly approved by manu¬ 
facturers, owners, operator* 
and repairmen. Contains 
over 400 illustrations and din* 
grams, making every detail 
clear, written in plain lan-
guago Handsomely bound. 
PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practical 

merit of thia MANUAL can 
be given la by an examina¬ 
tion of the book itaelf, which 
we will submit for examina¬ 

^DiliCO ' 

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

ment, the book will be forw arded. 

Send for our "cAppro<ved List of Books ” 

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

No money In advance required, »le n and return. 

Theo. Aude! & Co., 63 Fifth Ave., New York 
. *,*”% I”* 11 “• COPE ot l®to».bllw, »nd. If found nntlsfno 
tory, I will immeduuly ruait yon $2.00, or return the book to you. 

Address _ 
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WIRELESS TRANSFORMERS I 

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 

1 K. W , ^CONDENSER $30.00 
Other sizes on application. Catalog Free. 

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

THa MDNEÇ VARIABLE SPEED ALTERNATING 
1 HC DA KU Ed and DIRECT CURRENT MOTOR 

1-12 and 1-8 
II. P. 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. 

BARNFS MANF’G. GO. 25 Belmont Street, Susquehanna. Pa. 

rz g - . . • PRACTICALLY 

LlCCtriClty INDIVIDUALLY Taught 
Through the Medium of Tools and Machinery 

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

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

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

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

call for prospectus 

New York Electrical School 
39 1-2 West 17th St., NEW YORK 



ELECTRICIAN AND MECHANIC vii 

Will Old Age Find You 
Still Drudging Along? 
No man can check the progress of time. Ceaselessly and swiftly you are 

being hurried toward the age when the untrained are “old”—when the gate 
of employment is closed. Will you let lack of training condemn you to poverty, 
worry, and dependence? 

Employment and good pay are always waiting for the man with special 
training; with ability to do some one thing better than the other fellow; with 
knowledge of how to solve problems and get results. Now is the time to begin. 
Will you choose profit and safety, or want and dependence? Your choice must 
be made now. Take the first step. Mark and mail the coupon. It will bring 
to you a full explanation of the I. C. S. way—a sure, easy, quick way to acquire 
the training that will insure you against 
drudgery in old age. It is the way that . 
suits your special case. You studv * International Correspondence Schools 
when it suits your convenience. The • „Pi.lB , «ut«« lurthe, 
training is adapted to suit your partie- . 
ular needs. 

That the I. C. S. can help you is 
proved by the upward of three hundred 
letters received at the Schools every 
month telling of earnings increased and 
prospects brightened through study of 
I. C. S. Courses. In a single year the 
increases in salary reported by I. C. S. 
students amounted to over Two Million I Name_ 
Two Hundred Thirty Thousand Dollars. ’ 
Mark and mail the coupon NOW. ♦ StnetanJNa. 

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 
Contractingand Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

City State 
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MURDOCK 
WIRELESS APPARATUS 

"AM” RECEIVERS 

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. 

The important thing in wireless receivers is 
SENSITIVENESS 

Murdock Receivers are known throughout the country 
for excess of that quality. We have satisfied many. 
Why not you ? 

2,000 ohm, double, complete .... 87.50 
3.000 ohm, double, complete .... 8.50 

EVERYTHING FOR WIRELESS 

WM. J. MURDOCK CO. 
30 Carter Street. CKeUea. Mass. 

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

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. 

BUBIER’S TEN-CENT 
ELECTRICAL BOOKS 

How to Make a Dynamo. 
How to Make a Telephone. 
How to Make an Electric Motor. 
How to Make a Storage Battery. 
How to Make a Wimshurst Electric Machine. 
How to Make a Magneto Machine. 
How to Make a Medical Induction Coil. 
How to Make a Pocket Accumulator. 
How to Make a Plunge Battery. 
How to Make a Voltmeter. 
How to Make a Galvanometer. 
How to Make a Hand Dynamo. 
How to Make a Talking Machine. 
How to Make a Horse-Power Motor or Dynamo. 
How to Make a Toy Motor. 
How to Make an Electric Bell. 
How to Wind Armatures. 
How to Make an Ammeter. 
How to Make a Thermostat. 
Motor Rotation. 
How to Make an Electric Soldering Iron. 
How to Make a Small Electric Heater. 
How to Make an Electric Furnace. 
How to Make a Hand-Feed Arc Lamp. 
How to Make a 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, 

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 J 
Inception and Evolution of the Motorcycle— 

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

PBICE, Flexible Leather, 81.50 
Cloth Binding, 1.00 

How to Build an Automobile, 
Handbook of Wiring Tables, 

50c 
60c 
75c 

10c 
10c 
10c 

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

SAMPSON PUBLISHING CO. 
221 Columbus Ave., BOSTON, MASS. 
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How much do you know 
^b°ut Armature Winding? 
ARE you acquainted with the latest methods 

and the various mechanical operations per¬ 
formed in the winding of machines of all types and 
sizes ? If you are interested in this subject you 
should read the long series of articles now appearing 
in THE ELECTRIC JOURNAL, telling how the 
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. 
The 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-
ingfthat hás 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, Iß cents. Annual subscription, #1.50 

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

.STANLEY TOOLS 
The “BAILEY” 

Iron Plane has been the stand¬ 
ard for over forty years and 
during that period has always 
maintained the leading position. 
We are the sole manufac¬ 

turers of the “BAILEY ” Plane. 
Every Plane has the name 
“BAÍLEY” and the number 
cast in the bottom, and the cut¬ 
ter is stamped “ STANLEY.” 
Always insist that your order 

be filled with Planes made by 
the Stanley Rula & Level Co. 
which carry with them a guar¬ 
antee backed by a Company 
who have been manufacturing 
Carpenters’ and Mechanics’ 
tools for over half a century. 

’STANDARD 
THE WORLD 
I OVER. 

STANLEY, 
RULE Öc LEVEL CO. 
NEW BRITAIN. CONN. U.SA. 

J 
EVERY 

TOOL 
GUARANTEED 
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THE MANUFACTURE OF THE COMMERCIAL ELECTRIC LAMP BULB 
W. E. ALBERTSON 

Of the many thousands of small 
electric lights seen every night by the 
people in our towns and cities for illumi¬ 
nating and decorating purposes, little 
is known of the care and skill necessary, 
together with the great number of 
operations required, to make a single 
lamp. Even many teachers in our big 
schools tell their scholars about the 
old mercury method of exhausting the 
air, which has given away some years 
ago to the more modern and more 
speedy method of the oil submerged 
vacuum pumps of the present time. 
The bulb proper is blown by an ex¬ 

pert glass blower who takes from the 
furnace the exact amount of molten 
glass on the end of his pipe, holding it 
downward so as to allow it to become 
elongated by its own weight, and at 
the same time gently blowing to en¬ 
large and make it hollow. When it 
has become the right temperature and 
shape, he lowers it into the iron mold, 
the shape of which is to determine the 
shape of the finished bulb. While 
blowing it out to fill the mold he swiftly 
revolves it so as to completely do away 
with the crease of the mold so often 
seen on bottles and fruit jars. This 
bulb thus formed is now broken from 
the blow pipe and wrapped in tissue 
paper, for the purpose of keeping it 
clean while being packed and shipped 
to the lamp factory. 

These bulbs have to be washed upon 
their arrival at the lamp factory. This 
is done by girls, who unwrap and rinse 
them well in warm water containing 
chemicals to remove the smoky color 
left in the bulbs. 

These bulbs after having gone through 
the wash are allowed to dry in trays, 
and sent to the tubulator, who punches 
or blows by means of her fire, a small 
hole in the bottom of the bulb where 

the tip is always seen. Directly over 
this, she welds a piece of Tic or % in. 
glass tubing, at the same time melting 
it down and leaving the hole into the 
bulb a little larger than the size of a 
pin. This tube serves a double purpose; 
one as a handle, by means of which the 
hot bulb may be held, and another as 
a vent through which the air and gases 
may be exhausted later on. Many 
factories have machines that facilitate 
this operation, as it takes the average 
person some time to learn to do passable 
work. 
As yet the bulbs have long necks 

left on by the glass blower, which have 
to be blown off as it is called. To do 
this the bulb is picked up by the glass 
tube just put on and laid upon a couple 
of revolving discs. This makes the 
bulb revolve with a 2 jet fire playing 
on opposite sides of the neck at about 
% in. from the small end of the bulb. 
Under the intense heat from these gas 
fires, forced to the two points by six air 
jets, which also furnish oxygen enough 
to make it burn all the carbon from the 
gas, leaving a blue flame, the glass soon 
gets red hot in a narrow path or ring 
all around the glass neck. In another 
instant the operator sees the glass be¬ 
gin to bend, so she takes hold of the 
protruding end with a pair of pliers and 
gently pulls it off like a piece of very 
soft taffy. At the same time the bulb 
revolving, twists it in such a manner as 
to completely close the neck, forming 
a small knot of extremely hot glass in 
the centre. With a short, quick blow 
through the tube the hottest portion 
is blown out into a round bubble about 
the size of the original bulb, and without 
letting out any of the air she continues 
to blow carefully until the thicker and 
cooler portion is enlarged to almost 
the original size of the neck. This 
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large bubble instantly cools and is 
brushed off with the hand or pliers, 
making it ready to receive the carbon 
filament on its mounting. 
By those who have observed, it is 

noticed that the carbon or filament 
was mounted on a couple of fine plati¬ 
num wires protruding from a glass stem. 
This stem is generally made from a 
piece of in. glass tubing cut the proper 
length and placed in a suitable iron 
chuck, which revolves it in a gas fire, 
heating the end so the operator can ream 
it out into a funnel shape. These are 
called the flanges, from which the stems 
are made. 

Pieces of No. 22 copper wire are cut 
about 5 in. long and to one end of each of 
these is fused a piece of No. 7 platinum 
wire (for 16 c.p. lamps). This is done by 
melting the end of the copper wire into 
a tiny globule in a gas flame and sticking 
the end of the platinum wire into it. 
The molten copper coming in contact 
with the platinum, forms an alloy so as 
to make a perfect electrical connection. 
It might be interesting to state here 
that although the fire is not hot enough 
to melt platinum alone, it melts readily 
enough when allowed to alloy with 
copper. 
The flange described above is placed 

on a perpendicular holder, large end 
down. The copper wires are placed in 
small holes inside of the flange, which 
serve as a guide to hold the wires to 
the opposite side of the glass while it 
is turned into the gas fire and made to 
revolve. The blaze strikes the glass 
in such a way as to heat and melt the 
top edge of the tube only. When this 
becomes soft and sticks to the platinum 
wires, the operator stops the machine 
and presses a small lever which closes 
two small iron fingers, pressing the 
molten glass into the proper shape, 
entirely enclosing the small knots formed 
by the fusing of the copper and plati¬ 
num, and at the same time cooling the 
glass sufficiently to enable it to hold its 
proper shape. Platinum is the only 
metal that has ever been successfully 
used for this purpose, and the reason is, 
that it is the only electrical conductor 
that expands and contracts in the same 
ratio as glass under different tempera¬ 
tures. While the glass is still in a soft 
molten condition a short piece of nickel 

or iron wire is pressed into it, to be used 
later on for an anchor to hold the fila¬ 
ment. 
The stems are now annealed by be¬ 

ing placed in holes bored in wooden 
blocks, thus allowing them to cool very 
slowly. 

In another department girls are busy 
treating the carbon filaments. These 
carbons are made by squirting cellulose 
out through a glass nozzle into wood 
alcohol, where it immediately hardens 
into a tough string which coils up on 
the bottom of the bottle. This is cut 
in proper lengths and wound on carbon 
forms of the desired shape and packed 
in graphite. The entire mass is then 
heated white hot and held so until 
every particle has become thoroughly 
carbonized. 
The carbons thus formed are black 

and brittle, and the shape given them 
during the process of carbonizing can¬ 
not be changed. A bunch of about 
fifty of these is selected and cut the 
proper length on a measuring gauge, 
allowing for the short piece necessary 
to be broken off by the clamps and for 
the lapping over when pasted on the 
platinum ends. They are then sepa¬ 
rated from the bunch one by one, and 
placed in small brass clamps so arranged 
on a fibre block as to form an electrical 
connection with the apparatus. A bell 
jar is lowered on this set of carbons and 
a pump extracts all the air, while the 
girl fills another set of clamps. A 
mercury gauge tells the operator as 
soon as the air is all out and she im¬ 
mediately opens a valve allowing a 
hydro-carbon gas to be drawn from a 
closed iron tank containing a high¬ 
grade gasoline. This allows the 
mercury to fall, as the gasoline immedi¬ 
ately turns into a gaseous state on ac¬ 
count of its being released from the 
atmospheric pressure. This is retarded, 
however, by a valve between the gas 
tank and the bell jar, the strength of 
the gas in the latter being at all times 
under the control of the operator, and 
measured by the drop in the mercury 
column, usually between 2 and 4 in., 
depending on the kind of lamps to be 
made. 

This gas now flowing in a steady 
stream through the bell jar has washed 
out every trace of air in it, making it 
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safe to turn on the current into one of 
the carbons at about 330 volts. This 
makes it white hot, throwing out a 
very intense white light, at the same 
time being surrounded by the gas. It 
immediately takes upon itself a layer 
of carbon, which in turn increases its 
size, and lowers its resistance. A volt¬ 
age regulator placed on the feed wires 
will not allow this increase of load, due 
to the decrease of resistance, to lower 
the voltage, but keeps it normal. The 
result of this is, that the carbon increases 
in size in exact proportion to the amount 
of carbon deposited upon its surface. 
If there happen to be any portions 
in the carbon smaller, due to uneven 
shrinkage during its manufacture, that 
portion will, on account of its greater 
resistance, become hottest at the start, 
therefore taking on the carbon from the 
gas faster than the rest, and by so doing, 
making the filament of one uniform 
diameter and resistance throughout its 
entire length. If it was not of the same 
diameter throughout, the smaller por¬ 
tions of the carbon in the finished lamp 
would burn brighter, greatly shortening 
the life of the lamp. We now have 
the carbon continually growing in size 
and brilliancy, and consequently the 
current required to maintain this in¬ 
crease is increasing proportionately. 
At the proper time this action must 
be stopped, and for this purpose an 
automatic cut-out is used, consisting 
of a solenoid which is constantly pulling 
down a lever similar to the pointer in 
an ammeter, and retarded by an 
adjustable counter weight. When this 
increasing current has become strong 
enough, the lever is pulled down to 
the point where it makes a contact in 
a secondary circuit which actuates the 
cut-out, stopping the current that is 
building up the carbon. 

This operation is then repeated with 
the rest of the carbons under the bell 
jar, after which they are taken out and 
broken off, ready to be pasted on the 
platinum ends in the glass stem. The 
carbon is no longer black, but instead, 
is nearly white, this outer layer being 
much harder than the original carbon. 
It is the custom of some manufacturers, 
after the right amount of carbon has 
been taken from the gas, to immediately 
raise the voltage sufficiently to weld 

the carbon coating and the carbon 
core, thus making them one solid mass. 
This does away with all danger of the 
coating cracking or scaling off, which 
would make the lamp useless. 
The carbons treated, and the stem 

mounts made, the next step is to paste 
the carbons upon these mounts. First, 
the two carbon ends are stuck on the 
two platinum ends with a very little 
graphite paste, and allowed to become 
dry, the joints afterwards being covered 
entirely, and baked bone dry in a gas 
oven. It is very necessary in pasting 
these not to get the paste between the 
carbon and the platinum, as it would 
cause the separation as soon as the 
current was turned on. 

These carbons, now mounted, pasted, 
dried and straightened, and placed 
100 on a tray, are delivered to the glass 
department where they are to be sealed 
in the glass bulbs. There are several 
different kinds of machines used to 
hold the carbon in place while sealing, 
but they all accomplish about the same 
results. The stem is first placed on a 
hollow iron rod into the hole of which 
the copper wires are inserted. This 
serves a double purpose: first, to hold 
the glass stem in the fire and second, 
to protect the copper wires from the 
intense heat of the gas fire required to 
melt the glass. The bulb is then low¬ 
ered over the carbon into a cup which 
holds it in place, and the whole swung 
into the fire which plays on the two sides. 
This intense heat falling directly upon 
the frail fringe left from the blowing off 
of the long neck, immediately melts it, 
allowing it to curl up, tending to close 
the opening of the bulb; but as the 
flange was made so as to nearly fill this 
opening, it is immediately surrounded 
by this molten glass and is thereby 
heated itself. Only a few seconds are 
required now to weld the two together, 
making a perfectly air-tight seal. All 
the time the bulb and flange are being 
revolved, so as to make the seal perfect 
all around. The bulb is now removed 
from the fire and the holder, at the same 
time cooling sufficiently to hold its 
shape and allowing the operator time 
enough to insert her pliers to straighten 
the stem and thereby centre the car¬ 
bon inside the bulb. 

These lamps having been tested and 
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placed in trays are passed into the 
pump room where they are painted. 
This is a very simple process, as it con¬ 
sists of the forcing, by compressed air, 
of the paint up into the exhaust stem 
about 2 in., or not quite to the portion 
where it is drawn down small. The 
paint is merely phosphoric meek mixed 
with wood alcohol to the consistency 
of milk. 

After the paint has become dry the 
lamp is ready to pump. The stem is 
placed in an exhauster similar to 
the one used before, and the joint of 
the glass and rubber is sealed with 
castor oil to insure an air-tight seal. 
This exhauster is connected to a double 
cylinder vacuum pump immediately 
in front of the operator. It exhausts 
into another larger vacuum pump which 
relieves the atmospheric pressure from 
it. This double cylinder vacuum pump 
runs continually with both cylinders 
submerged in a special vacuum oil and 
each joint is sealed with oil as well as 
the valves always being covered. The 
connections between the pump and lamp 
being pumped are all of glass, brass and 
rubber tubing, the rubber being about 
1 in. in diameter with a hole about 

in. in diameter. This rubber often 
becomes porous, the holes being so 
small that they cannot be seen until 
the rubber is stretched. It then causes 
all kinds of trouble. 
The lamp having been placed in the 

exhauster and the valve opened, it 
requires about 5 seconds to draw all 
the air out of the lamp. The electric 
current is then turned on at about 
50 volts and gradually increased by 
cutting out resistance until it runs up 
to about 150 or 175 volts. At the same 
time a small bluish purple flame sur¬ 
rounds each of the paste joints. Now 
the operator with her blow torch gently 
heats the painted stem which gives off 
a gas, only a part of which enters the 
bulb. The rest is pumped out by the 
vacuum pump. After this continues 
a certain length of time the flame stops 
and at that moment the operator must 
stop heating and turn off the current, 
as to continue longer would make the 
lamp gassy. The blow torch is then 
applied to the thicker portion of the 
tube ■which has not been painted, and 
where the tip is to be, until it becomes 

melted. The atmospheric pressure then 
forces the walls together and by their 
being melted, a perfect seal is formed, 
after which the tube is pulled off and 
the tip thus formed, melted round on 
the end. If all the operations thus far 
have been perfect the lamp is perfect; 
but the slightest crack or leak renders it 
perfectly useless. 

There are two or more theories as to 
the chemical changes that take place 
in a lamp while being pumped. One is, 
that gas is formed by the burning of 
the paste, or rather, the ingredients 
in the paste, which is charged with 
static electricity, either negative or 
positive, and that this gas formed has 
an attraction for any heated body; 
therefore it surrounds the filament and 
clings close to it. The other gas formed 
by the heating of the phosphoric meek 
is charged with static electricity also, 
but of an opposite nature, therefore it 
being repelled by charged gas already 
in the bulb, seeks refuge at as great a 
distance from it as possible, clinging to 
the inner surface of the bulb. Now the 
bulb is first filled with the one gas that 
has a tendency to cling to the heated 
carbon, and the other gas is forced into 
it, sneaking, as it were, around the 
inside of the bulb and gradually be¬ 
coming stronger and stronger until it 
reaches that point where the one is 
just as strong as the other, forming a 
perfect balance and stopping the little 
flame which either produces or shows 
an excess of the original gas. As a 
proof for this, let the pumping be carried 
on a little too long and the lamp is 
then gassy, or let it not be carried on 
far enough it is also gassy, showing an 
excess of either one kind of gas. In both 
cases the test is the same on the coil. 
Another test is to take a perfect lamp 
and heat the outside of the bulb. It 
will then show gassy, but may then be 
brought back to its normal condition 
by burning the lamp at a higher voltage. 
This all shows that the heat seems to 
attract the one gas which stays where 
it is last placed. 

Another theory is that the two gases 
formed combine to form a solid, which is 
deposited in the form of a fine powder 
over the inside of the bulb. 
Lamps taken from the pump room 

are tested by placing the wire end on 
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one terminal of an induction coil throw¬ 
ing a ^4 in. spark. If the color or glow 
which fills the lamp is violet, the lamp 
is gassy, and if the color is blue, the 
lamp contains air, due to a small leak 
in the seal, stem, or tip, and has to be 
thrown out. In case the lamps test 
out gassy they are hung on a rack and 
lighted at about 125 volts. If they are 
not too bad they will in a very short 
time test all right, showing no color 
at all when applied to the coil. 

These good lamps, now without bases, 
are of numerous voltages varying about 
five both ways. This is due to differ¬ 
ences in the condition in the treating 
apparatus, differences in the length of 
cut, and in the amount of lap on the 
platinum wires. 
To determine the proper voltage of 

each lamp they are placed on a photo¬ 
meter and read. This is done by placing 
a standard lamp, of which is known the 
candle power, at one point in a dark 
room and placing the lamp to be read 
at another point. Directly between the 
two is placed a waxed paper or tele¬ 
scope eye-piece. The lamp to be read 
is then revolved to give the average 
light and at the same time lighted. 
The resistance is then adjusted so that 
the two lights are equal, being shown 
by the shadows on the waxed paper, and 
a reading taken which tells the voltage 
required to make the lamp burn up 
to the required candle power. An¬ 

other reading is taken to show the 
amount of current required which repre¬ 
sents the wattage of the lamp. These 
figures are marked on each bulb with 
a wax pencil so they may be sorted. 
Lamps having been sorted for the 

voltage and wattage wanted are then 
ready to be based. The bases are gen¬ 
erally bought from some brass factory 
ready to fit on the lamp. These are 
fastened on by means of a cement made 
of Portland cement, marble dust and 
shellac, making a thick paste which 
can be smeared on the inside of the bases. 
The lamp bulb is placed, with its neck 
up, into a brass cup which holds it 
firmly as the wires are threaded through 
the base terminals and the cement-
filled base is put on it. One lamp is 
prepared after another in this manner, 
and the cups holding them placed 
on a wheel, so as to revolve under a 
semi-circular gas oven covering the 
bases like a hood. This heat drives 
out and burns all the alcohol in the 
cement, making it hard and water¬ 
proof. • 
The bases properly cooled, the wires 

are cut off close and soldered to the 
terminals. This, with the final test on 
the induction coil and by lighting the 
lamps, completes the general making of 
the incandescent lamp. 7 

Except the few thrown out as bad, 
they are then washed, dried, labeled, 
and packed for shipment. 

AN EASILY MADE UMBRELLA STAND 

The umbrella stand which we illus¬ 
trate in Fig. 1 is very compact and would 
be suitable for a house in which the hall 
space is limited. 

Figs. 2 and 3 show front and end ele¬ 
vations of the stand respectively, and 
the principal dimensions to which the 
stand may be made are also given in 
these illustrations. Figs. 4, 5 and 6 
show details of the construction. Any 
of the usual cabinet hard woods may be 
used; oak, however, is preferable. 

In making the stand a start is first 
made upon the legs. They are 2 ft. 
6% in. long by 1% in. square in section, 
tapering at the top end to 1 in. square 
in section, as shown. Then prepare 
the upper framework, which consists of Fio. 1. Umbrella Stand. 
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a centre, two end and two side rails, 
which are 3 in. deep by X in. thick. 
The side and end rails are stump-
tenoned as deep as possible into the legs, 
the end of the tenons being mitred 
together as shown at Fig. 4. The centre 
rail is framed into the side rails exactly 
in the centre, with a dovetail groove 
joint, as illustrated at Fig. 4. The 
groove in the side rails should be stopped 
% in. from the top edge of the rails. 

Small rails measuring X in. square 
in section are framed into the legs. 
The rails are stump-tenoned into the 
legs. 
The lower framework is very similar 

to the upper framework. The rails are 
IX in. deep by 1 in. thick. The side 
and end rails are framed into the legs, 
as shown at Fig. 5; the inner edges of 
the rails overhang, the inner edges of 
the legs X in., as shown. The rails 
are framed into the legs with bare face 
mortise and tenon joints; the ends of 
the tenons are mitred together; and 
the portions of the rails which overhang 
on the inside of the legs are mitred 
together as shown at Fig. 5. The 
centre rail is framed into the side rails. 
When these details have been carried 

out, the whole of the framework should 
be taken apart and cleaned up, prepara¬ 
tory to being finally fixed together. In 
fixing the framework together, first fix 
the side rails into each pair of legs, glue 

The caps are 2X in. square by X in. 
thick; the tops of the caps are cham¬ 
fered as shown, and they are mortised 
and tenoned to the top end of the legs. 
Pieces of moulding are mitred around 
the legs underneath the caps ; the mould¬ 
ing being X in. wide by X in. deep. 
The bearers at the bottom of the legs 

are 3 in. square by 1 in. thick; the 
edges are moulded, and they are mor¬ 
tised and tenoned to the bottom end 
of the legs, as shown in Fig. 6. 
Two metal drip pans are fitted to the 

bottom of the stand; the pans fit in 
between the openings in the lower 
framework, the overhanging edges of 
the pans keeping them in position. The 
pans may be procured from a local 
ironmonger or tinsmith.— Home Handi¬ 
crafts. 

Tia. 2. Front View. Fio. 3. End. 

being used to secure the joints. Then 
fix the end rails in position and finally 
fix the centre rails. 

The pediments at the top end of the 
legs are made up as shown at Fig. 6. 

Another remarkable alloy has ap¬ 
peared in Germany, called Ruebel 
bronze, after its inventor, Walter Ruebel. 
Its main ingredient is magnesium, to 
which zinc, copper and aluminum are 
added. A fine-grained homogeneous 
alloy of considerable strength and no 
specific gravity is thus obtained. This 
new alloy is important in constructing 
airships. The Zeppelin airship, with 
its mechanical parts of the new metal, 
would weigh 3X to 4 tons less than at 
present constructed. 
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MACHINE SHOP PRACTICE.—Part III 
The Shaper 

P. LE ROY 

The shaper is, in many ways, similar 
to the planer, which was described in 
one of the previous articles. The whole 
duty of the shaper is to produce flat 
surfaces and it can do practically the 
same kind of work as is done by the 
planer, often the work being done 
with equal ease on either machine. 
The shaper is a straight line cutter, 
and when short pieces of work are to 
be planed, it is used in preference to 
the planer. While there are many 

FLANSBURG 

forms of these machines in common use, 
there are only two general types: 
namely, the friction shaper and the 
crank shaper. * 
On the friction shapers there are 

usually two cutting speeds while the 
reversing speed is as 3 is to 1. 
On the crank machine the cutting 

speed is varied by an adjustment in 
the length of the stroke, thus giving 
quite a range of speeds. 
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filled by hand work, such as hand clip¬ 
ping, etc. 
When the machine is in operation 

the work is held stationary while a 
reciprocating cutting motion is given 
to the tool. The feed motion is given 
to either the tool or the work; when 
given to the tool the machine is called 
a travel-head shaper. On small shapers 
ittis customary to give the feed to the 
work table, the tool head having no 
side travel. 
A single-geared machine is where the 

motion is transferred directly from the 
driving shaft to the connecting rod and 
ram. These shapers are usually smaller 
than the double-geared shapers and are 
used for lighter work. Because of 
the fact that in them, the cutting tool 
travels while the work remains sta¬ 
tionary, quite high speeds are obtainable. 
However, there is only one uniform 
travel given to the ram and cutting tool 
during the forward and backward stroke. 
The double-geared machines are fitted 

with link or other quick return motion 
to ram, the larger ones having two 
heads or saddles each independent of 
the other. On these heads, two tools 
are operated simultaneously upon the 
same piece of work. The down-feed 
is by a hand wheel or is made automatic 
by the use of a ratchet and pawl worked 
from a disc on the driving shaft. By 
an adjustment of the pawl, a feed in 
either direction is obtained. 
The varieties of work for which the 

shaper is adapted range from the planing 
of key seats in shafting to the planing 
of the valves and steam parts of' an 
engine. Since the machine is always 
strongly made, very heavy cuts may be 
taken without much, damage being 
done to either the tool 'or the machine. 
The shaper head swivels to any angle, 

and is carefully graduated. When it 
is in the desired position it may be 
securely locked. 
A simple, efficient down-feed is easily 

obtainable, and the dow.n-feed is care¬ 
fully provided with a coilar, graduated 
to thousandths of an inch. 
The vise used on the new machines 

is of ah improved, double-Screw form, 
mounted upon a graduated, swiveling 
base thus allowing either straight or 
tapering 'pieces to be’ clamped into it, 
both secutely and rapidly. 

Often the different speeds are ob¬ 
tained through the use of a speed¬ 
change gear box. When this is used 
one obtains a large and constant area 
of belt while the disagreeableness of 
belt shifting is done away with. 

If one wishes to plane angles it is 
possible to do so by simply tilting the 
table. 

There are four general ways of holding 
the work. The first is by clamping 
the work direct to the platen; and this 
is the most common way. Some little 
ingenuity is required to do this success¬ 
fully and not waste a great deal of 
valuable time. The second way is 
to clamp the piece of work in a shaper¬ 
chuck. If the piece of work is higher 
than the chuck jaws, bed the piece 
of work in the chuck frame, other¬ 
wise bed it in parallel strips and hold 
these in the chuck jaws. The third* 
way is to clamp the piece of work to 
special fixtures, which are made espe¬ 
cially for that piece of work. The 
fourth way is to hold the piece of work 
between planer centres. This is largely 
used for some types of work. 
The tools used on the .shaper are very 

similar to planer tools, although they 
are not generally as heavy. The rough¬ 
ing tool is given a slightly rounded lip. 
The parting tools have their edges as 
narrow as is consistent with their own 
safety, while the smoothing tool some¬ 
what resembles the roughing tool, except 
that it is given a straight edge instead 
of being pointed. 

In the October issue of this magazine 
the “ Milling Machine ” will be explained. 

Mr. Clifford B. Harmon made a new 
American amateur record for sustained 
flight on July 3d. Mr. Harmon re¬ 
mained aloft 2 hours and 3 minutes in 
his. Farman biplane above the aerodrome 
at Mineola, L.I. He intends shortly to 
attempt a cross-country flight above 
Long Island Sound. He will start from 
Mineola and fly to his residence near 
Greenwich, Conn. 

Knud Rasmussen is preparing an 
expedition at Cape York which will be 
sent northward to study the American 
Eskimos. Rasmussen expects to be 
away for two years. 
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ELECTRICAL SHOP NOTES 
H. WINFIELD SECOR 

In electrical shop work there are 
many “kinks,” which will save much 
time and labor if they are used. The 
writer, having had some experience 
along this line, will try to describe a 
few useful ideas which have been ap¬ 
plied in several shops, both for repair 
work and manufacturing purposes. 

tion that a dog g fast on the shaft and 
rotating with it, engages the toothed 
wheel on the cyclometer, advancing it 
one tooth every revolution. Hence, 
one revolution of the shaft, equivalent 
to one turn of wire on the armature 
coil, will register 1 on the cyclometer. 
If this instrument is of the non-resetting 
type, simply deduct the reading taken 
when starting to wind from that when 
finished, and the difference will be the 
number of turns on the coil. 
Armatures to be wound in this ma¬ 

chine should be insulated as follows: 
Take a long piece (about a yard) of 

A very simple and efficient machine 
for winding small drum armatures, 
such as fan motor armatures, may be 
made as shown in sketch below. 
A cast iron or other base a of the 

form shown is obtained, and a hole 
drilled through the top of the standard 
to accommodate a piece of ¿4 in. steel 
shafting b; this has the handle / on 
one end, and has the other end threaded 
to fit an iron block i, which is screwed 
fast to the saddle c, of 1 in. x % in. 
wrought iron, bent to the shape shown. 
Two %« in. centre screws d, and d and 
locknuts, are tapped into the arms of 
the saddle c. 
The drum armature is swung on its 

centres, between these centre screws, 
which are pointed on the ends for this 
purpose. It is very tiresome to keep 
count of the number of turns, when 
winding these small armatures by hand, 
so an ordinary bicycle cyclometer e is 
fastened on to the base in such a posi¬ ,r naJ2r-i 
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thin muslin, as wide as the length of 
the armature core, and shellac it well. 
Make several iron pins 6 in. long, and 
slightly smaller than the core slots. 
To insulate the core, shellac it, then 
stick the shellacked cloth, which should 
be partly dried and quite sticky, down 
into one of the slots. Now, one of the 
iron pins just made is forced in the 
end of the slot and through the fold 
of cloth, thus pushing it against the 
sides of the slot and making it conform 
to its shape. Pulling the cloth tight 
from this slot, stick a fold of it down 
into the next slot, passing another iron 
pin through it, etc., etc. Proceed to 
insulate the whole armature in this 
manner. After the first two or three 
slots are insulated the pins used for them 
may be removed, using them for the 
other slots; thus three or four pins 
are all that is required to insulate the 
W’hole core. When the armature is 
mounted in the winding machine, the 
wire can be easily and quickly guided 
into the slots, as there will be no pro¬ 
jecting pieces of insulation to catch it. 
A machine which will stop winding 

coils when the requisite number of 
turns have been wound on them, and 
capable of a wide range of adjustment, 
is easily made, as in Fig. II a, b, and c. 

Fig. II a illustrates the plan of the 
machine. The small motor a (%« to 
% h.p.) has an extended shaft L, 
which carries on one end the coil form 
K, and on the other the gear f, which 
drives the intermediate gear c, which 
in turn meshes with gear d, fast to the 
shaft j. This shaft has a fairly fine 
thread, cut along its entire length, the 
shaft being about X in. in diameter 
and 20 in. long. A good pitch for the 
thread is 26 to 28 threads per inch. 
The shaft j revolves in two bearings 
e and h; ¿isa plain round guide rod, 
also carried by these bearings; an 
adjustable gauge block /j (see Fig. II c) 
slides along the guide rod and shaft j. 
It has two slip holes Ki and L,, drilled 
through it to allow of it being instantly 
slid into any position, and fastened in 
place by the set screw m. 
The traveling cut-out or switch 

trip-block d is shown by g. It is made 
in two parts, a and b, hinged at c, so 
as to open when the dog g, is released 
by pressing together the thumb pieces 

e and d, which allows of opening the 
block and sliding it back to its starting 
point quickly. The hole j is a slip 
hole, enabling the block to slide along 
the rod i. The hole ii is tapped out 
the same thread as the thread on the 
shaft j. Thus when the shaft revolves 
the block is propelled along. 

Fig. II b shows details of the auto¬ 
matic cut-out switch, which is tripped 
by the trip-pin K, passing through the 
bearing pedestal h. This pin when 
pushed outward by the advancing travel¬ 
ing-block g throws over the dog ht, 
pivoted at m, on the piece i. This 
causes hi to disengage with g, with the 
result that the switch-blade c is pulled 
open by the spiral spring e, adjusted 
by the thumb-screw d. 
The pieces f and g may be fashioned 

out of one piece of brass and riveted 
between two fibre pieces as at n, to the 
switch blade c, thus insulating it. A 
handle is formed by f, to reset the 
switch by. 
A small oil cup (such as a fan-oil cup) 

should be fitted into the top of each 
pedestal over the journals of the re¬ 
volving shaft / to lubricate it. 
The machine described can be used 

for a wide range of work, including all 
kinds of coils up to 2 or 3 lb. coils. 
The number of teeth in the three 

gears and the pitch of the shaft thread 
will depend upon the speed of the 
motor and the class of work to be per¬ 
formed. It will be evident from the 
foregoing description that once the ma¬ 
chine is built, a certain number of inches 
along the gauge rod i will represent so 
many turns of wire on the bobbin K. 
Hence, with the gauge block set at 
the point corresponding to the desired 
number of turns, the traveling trip¬ 
block, propelled by the threaded shaft 
will advance from / toward h, until it 
hits the switch trip-pin K, which will 
throw out the switch and stop the 
machine. Either a foot-operated or 
automatic brake should be placed on 
the machine, so it will stop as soon as 
the power is cut off. The motor should 
revolve right-handed when viewed from 
the bobbin end. It is possible to wind 
field coils 2% in. in diameter with 1,600 
turns of wire, in IX t° 2 minutes on 
this winder, utilizing a X h.p. motor 
to drive it. The wire should be wound 
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on under pretty good tension, which 
can be accomplished with the appliance 
about to be described. 
A device for holding wire spools 

while unreeling them and applying 
tension to the wire without injury to 
it in anyway is shown in Fig. Ill a. 
A U-shaped piece b is bent out of 
wrought iron bar and has the two trun¬ 
nion screws c and d threaded through 
the legs of it, which are adjusted to 
swing between them the threaded spindle 
e, carrying two coned nuts f and g, be¬ 
tween which is clamped the wire spool h. 
The tension is applied on the rim of the 
spool end by the lever K, hinged at L, 
which has a piece of brass on its upper 
surface at n, where it bears on the spool. 
A small weight of 1 or 2 lbs. J, and a 
clamp Q, allow of applying any desired 
tension by moving the weight along 
the lever and clamping it in the desired 
position. Dimensions are not given for 
the various parts, as its size will depend 
upon the diameter of the spools used in it. 

In winding heating coils, rheostats, 
etc., and for binding armatures with 
heavy wire, the tension clamp, seen in 
Fig. Ill b, is widely used. It is a handy 
tool, being very small and compact, 
allowing it to be carried around in a 
tool-kit without undue weight. 

Referring to the figure, a is a base 
piece of brass or steel, having two secur¬ 
ing holes g and g, drilled at the ends and 
the two threaded studs e and e, threaded 
and pinned into it also. These studs 
carry at their upper ends two thumb¬ 
nuts for clamping the upper metal piece 
b and the base together, between which 
is placed a couple of fibre linings c, 
about % in. thick. The wire / is passed 
between the fibre pieces, keeping it 
from injury. In use the block may be 
fastened to the floor by two wood screws, 
or anchored by attaching wires to the 
holes g and gu allowing it to be in the 
air and in line with the wire coming off 
the reel, which is generally preferable. 

(To be continued) 

THE “WASH” OF AN AEROPLANE 

Those of our readers who have sat in 
a racing shell, or stood at the wheel of a 
racing yacht, will remember how trouble¬ 
some is the “wake” of a competitor, 
whether it takes the form of the wash 
of his sculls, or of the disturbance of 
the air as it sweeps from the leach of 
the mainsail of a weatherly yacht that 
is beating out to windward some dis¬ 
tance ahead. In the case of two racing 
yachts that are thrashing it out on the 
same tack in a struggle to windward, 
there is a certain relative position of 
the two, in which the disturbance of 
the air, caused by its passage over the 
sails of the leading yacht, will prove 
exceedingly troublesome to the second 
"boat, especially if she be but a few 
lengths astern and sailing close to the 
wake of the other. When this occurs 
there is nothing for it but to put about 
on the other tack, and so get clear of 
the interference. 
With the rapid development of me¬ 

chanical flight, the remarkable extent 
of which was shown so clearly in the 
recent brilliant performances at Rheims, 
it has become evident that the “wash,” 

or interference, which is inconvenient 
to a sailing yacht, may become posi¬ 
tively disastrous to that yacht of the 
air, the aeroplane. It was not until the 
Rheims contests that an opportunity 
was presented to determine the effect 
of one aeroplane upon another, when, 
in meeting or overtaking, they passed 
in rather close proximity. It is quite 
possible that the question of interfer¬ 
ence had never occurred to the aviators 
at Rheims, but it is certainly a sur¬ 
prising fact that the existence of such 
interference, and its evidently serious 
character as shown when several ma¬ 
chines were in the air at once, should 
not have excited more attention, both 
at the time and in subsequent expel c 
discussions of the Rheims contests. 
When such a large body as an aero¬ 

plane, spreading several hundred square 
feet of surface, and weighing from a 
quarter to half a ton, is driven at 
50 miles an hour by propellers that are 
revolving at from 1,000 to 1,200 revolu¬ 
tions per minute, it is certain to leave 
in its wake a complicated series of aerial 
cross currents, whirlpools, and vortices. 
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Now, judging from the description of 
eye-witnesses of the Rheims races, the 
behavior of the aeroplanes, when they 
swept into rather close proximity to 
one another, indicates that these arti¬ 
ficially created wind storms were pres¬ 
ent, and that they seriously affected 
the equilibrium of any aeroplane that 
came within their influence. The 
“wash” from propellers, driven, as in 
the case of Blériot’s monoplane, by 
an 80 h.p. engine, and the air waves set 
up by the passage of his planes must be 
very serious indeed; certainly the air 
will not regain its equilibrium until 
long after the machine has swept by. 
Two notable instances of this inter¬ 

ference occurred when several aero¬ 
planes were in the air together. During 
one race when Farman was rapidly 
overhauling opponents who were flying 
at the same level, he encountered the 
“wash” of the machines and his own 
aeroplane was thrown into rather violent 
oscillation. Before he could pass, it 
■was necessary to make a wide detour 
to the right or left, or swing up to a 
higher level into undisturbed air. On 
another occasion when Latham, flying 
high, overtook a competitor who was 
travelling at a lower level, it was noticed 
that his own aeroplane made a sudden 
dive, as though drawn downward by 
the suction of the machine below him. 
We attach no little importance to a 

question which must become increasingly 
serious as the number of flying machines 
is multiplied, and the favorite lines of 
travel become populous with these me¬ 
chanical birds of the air. “Leeway,” 
as the sailors call it, will become even 
more necessary to the air yacht than 
it is now to the sailing yacht. Woe to 
the aviator who, flying low with scant 
clearance between himself and the 
ground, is overtaken by some aero¬ 
nautical scorcher, who sweeps up from 
behind, and with the characteristic 
snort of triumph whirls onward, giving 
him his aerial dust. Happy for him 
if he recover his rudely disturbed equi¬ 
librium at the expense of a broken 
wing and not of a broken neck. Per¬ 
haps after all, we have been a little too 
“ previous ” in felicitating ourselves upon 
the unlimited room that will be afforded 
for flight through the air; evidently the 
clearance demanded by our 60-mile-an-

hour aeroplane must be measured by 
something far wider than the stretch 
from tip to tip of the planes, or the 
length from head to tail.—Scientific 
American. 

A Method of Laying Angles 
There are many ways of laying off 

an angle such as by means of the differ¬ 
ent 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. Pieces of heavy iron wire 
about a foot long will do as pins. 
To understand why this method is 

true, it will first be necessary to see 
some of the properties of the circle. 
There are two ways of expressing the 
amount of rotation between two Unes 
or the angle. One is in degrees, minutes 
and seconds, the other has for its unit 
the radian. A radian is an angle situ¬ 
ated at the centre of a circle and has an 
arc on the circumference equal in length 
to the radius of the circle, or equal to 
about 57°.2958'. The circumference of 
a circle equals 2^ times the radius; 
now if the radius of the circle equals 
T, then there would be 2 % radians in 
the circle, but as the relation of angle: 
arc is always the same by geometry, 
for any size radius there are 2®- radians 
in 360° or r radians in 180°. 180° 
divided by tt gives 57°.2958', or about 
57°.3. 
To utilize this in laying out an angle, 

take a pin and place it at the vertex of 
the angle which is to be laid out. Often 
there is a stake with a nail in it already 
placed so that this first pin can be dis¬ 
pensed with. Now take a length of 
tape equal to 57.3 ft. and mark out a 
circle, or part of one, with this length 
as a radius, placing pins at intervals 
of 18 to 25 in. apart. Now it will be 
seen that with a circle having a radius 
of 57.3 ft. radius, 57.3 ft. along the cir¬ 
cumference will equal one radian or 
57°.3 and 1 ft. equals Io. 
To prove: 2ir -57.3 = 360.0159; t = 

3.1415. That is, 1 ft. for each degree 
of the circle and 360 ft. for the whole 
circumference. 
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FORGING FOR AMATEURS.—Part XXII 

Duplicate Work in Forging 

F. W. PUTNAM, B.S. 

Whenever several pieces are to be 
made in the machine shop, as nearly 
alike as possible, a great deal of time 
and labor is saved by the use of dies or 
jigs. These dies are blocks of metal 
which are used for the purpose of hold¬ 
ing and properly locating a piece of 
work while it is being machined, and are 
provided with the necessary appliances 
for guiding, supporting, setting and 
gauging the tools in such a manner that 
all the work produced in the same gauge 
or fixture will be alike in all respects, 
even though the use is made of com¬ 
paratively unskilled labor. By being 
alike, I, of course, mean simply that 
the pieces will be near enough alike 
for the purposes for which the work 
being machined is intended. 
The main object of using jigs and 

fixtures is naturally the reduction of 
the cost of machine details on machines 
being built or made in great number. 
This reduction of cost is obtained in 
consequence of the vastly increased 
rapidity by which the machines may 
be built and because of the employment 
of cheap labor, which is possible when 
using tools for interchangeable manu¬ 
facturing. 

In forging work we find that dies or 
jigs may also be used to great advantage 
whenever several pieces are to be made 
as nearly alike as possible. The term 
jig may be applied to practically any 
contrivance used in bending, shaping 
or forming work. It usually is simply 
a combination of some sort of flat blade 
and one or more clamps and levers for 
bending. For simple bending work 
these dies or jigs may be very cheaply 
and easily made of ordinary cast iron 
and for most purposes are even left 
rough and unfinished. 

For the first examples of duplicate 
work, I wish to take up simple bending, 
an example of which is shown in Fig. 231. 
As is shown, the dies which I used for 
making this bend are simply two blocks 
of cast iron, one a rectangular block, 
the size that the inside of the bend is 
to be, and the other a block which has 
on one side a groove which is the same 

shape as the outside of the piece to be 
bent. The blocks are usually made a 
little wider than the stock to be bent. 
The stock is first cut to the proper 

length, brought to a yellow heat, placed 
on the hollow block with the small 
block placed on top of it as indicated 
by the dotted lines at B (Fig. 231). 
The bend is made by driving down the 
small block with a few blows of the ham¬ 
mer. Work of this kind is very usually 
done under a steam hammer and the 
dies shown in the figure may be used 
in this way, even under as large as a 
3 lb. hammer. Dies of this kind are 
sometimes fitted to the jaws of an ordi¬ 
nary vise, the bending being done by 
tightening up the screw. 

Of course, these dies must have a 
little clearance; that is, the opening 
in the hollow die must be slightly larger 
at the top than at the bottom, while 
the small or top die is made slightly 
smaller at the bottom. To make the dies 
easier to handle, a hole is usually drilled 
and tapped in each block and round 
bars drilled and screwed into the holes 
to form handles. 

Fig. 232 shows the handles in place 
and also a simple duplicate die for 
making the hook shown at A. This 
hook is bent from stock % in. x 1% in. 
to fit around the flange of an I beam. 
The hooks were about 8 in. long when 
finished. For bending these, two cast 
iron blocks or dies were used, as shown 
at B. These dies are nothing but 
rough casting, patterns being made 
by simply laying out the work on a 
piece of 2 in. white pine, and then sawing 
into shape on a band saw. The block 
may be laid off as shown in Fig. 233 
at A, the sawing being done on the 
dotted lines. This will leave the blocks 
of such a shape that the space between 
them when they are brought together 
with the upper and lower edges parallel 
is just equal to the thickness of the 
stock to be bent. 

Patterns like this require plenty of 
draft, which is very easily done by 
simply planing the sides after the blocks 
are sawed out, so that they will taper 
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slightly, as shown at B, Fig. 233, the 
dotted lines showing the square sides 
before being planed off and drafted, 
as indicated by the solid lines. 
When the castings are made, a 

second hole is drilled in the right hand 
end of each block and tapped with a 
% in. tap. A piece of % in. round 
iron about 36 in. long is next threaded 
with a die for about 2 in. on each end 
and bent up to form the handle. A 
check nut is screwed on each end, and 
the blocks screwed on and locked by 
bringing the nut up against them so that 
the finished dies will look as shown in 
Fig. 232. 
The handle will form a spring so that 

the dies are held far enough apart to 
allow the iron to be placed between 
them. 
Now dies of this kind may be very 

readily made to cover a wide variety 
of work and they are extremely inex¬ 
pensive. The dies shown in Fig. 232 
will require only about X of an hour 
for pattern work, with perhaps as much 
more time for fitting the handles, so 
the entire cost will be inside of $1.50. 
The same handle may easily be used for 
any number of dies of about the same 
size and if any one of the dies becomes 
broken, it can be replaced at a very 
small cost. Cast iron dies like these 
just described have been used to bend 
several hundred pieces and then show 
no signs of giving out, although they 
might snap at the very first piece, should 
they be made of hard iron. For this 
reason, it is advisable to cast an extra 
set to have on hand, in case one should 
prove defective. These dies may be 
used on any ordinary steam hammer 
which has flat forging faces and not 
only that, but they may be placed 
directly under the hammer or removed 
without interfering in any way with any 
other work, since they do not have to 
be fastened down in one position. 

Fig. 234 shows a loop with ends bent 
in. Forgings of this type are frequently 
wanted in large numbers. To make 
them, the stock is cut to the proper 
length and the ends bent at right angles. 
To make all of the pieces alike, one end 
of each piece is first put in a vise and 
bent as shown at B (Fig. 234). The 
other ends of the pieces are then all 
bent the same way, by hooking the 

bent end over a bar which is cut to 
the proper length, and bending down 
the straight end over the other end of 
the bar, as shown at C. The final bend 
is made over a cast iron form, similar 
to D. This casting should be about 
2% in. thick and the dovetail-shaped 
base made to fit the slot in the anvil 
base of a steam hammer. When this 
form is used, the anvil die is removed 
and this form put in its place. The 
strips to be bent are laid on top of this 
form and a heavy piece of flat stock, 
1% X 2% in. bent into a U shape, so 
as to fit the outside of the forging and 
placed on top. A light blow of the 
hammer will force the U-shaped piece 
down and so bend the stock into the 
proper shape. Fig. 235 shows the use 
of the form in the steam hammer. 
The dotted lines indicate the position 
of the pieces before bringing down the 
hammer. The most satisfactory results 
will probably be obtained by bringing 
the hammer down lightly on the work, 
then by turning on a full head of steam. 
Force the ram down rather slowly, so 
as to bend the stock gradually and 
easily. This will be found to be much 
more satisfactory than the use of a 
quick, sharp blow. The U-shaped piece 
does not need to be exactly the same 
shape as the forging. It will be satis¬ 
factory if the lower ends of the U are 
the proper distance apart. When the 
strip is bent over the form, it naturally 
follows the outline, and it is only neces¬ 
sary to force it against the form at the 
lower base of the sides. In work of 
this character, the final bend is some¬ 
times made by using a second die, 
which is fastened to the ram of the 
hammer in place of the U-shaped loop. 

For most work of this kind, two dies 
are necessary, but of course they are 
not expensive to make. The upper 
die is made very easily to fit in the 
dovetail on the ram, and held in place 
with a key. 

RIGHT ANGLE BENDING 

Fig. 236 shows some very simple 
and convenient tools for bending right 
angles in stock which does not run 
over X in. in thickness. The lower 
one is made so as to fit easily over the 
anvil of the steam hammer. The pro¬ 
jecting lips on each side will prevent 
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the die from sliding forward or back. 
This one has a handle screwed in, as in 
the case of the die shown in Fig. 232. 
Both of these bending tools may be 
made of cast iron, the patterns being 
sawed from a 2 in. pine plank. If 
possible, have these dies cast from 
tough gray iron, rather than hardy 
white pine, because they are very much 
less liable to break if cast from the gray 
iron. Where these dies are intended to 
da a large amount of work, the iron is 

frequently of the grade known as chilled 
iron, the faces being hardened or bent 
for a depth of at least 1 in. 

COIL SPRINGS 

The dies which I have just described are 
used only for simple bends, the bending 
force coming from one direction only. 
Where a complete circle or a series of 
circles is formed, a rather different 
arrangement must be used. 

Fig. 237 is a good .example of this 



104 ELECTRICIAN AND MECHANIC 

kind. This bending may be done cold, 
but for hot bending the operation is 
precisely the same. In Fig. 238, this 
is bent from a base plate A X degree, and 
has one end bent down at right angles, so 
that it may be clamped in an ordinary 
vise. The cylinder, or E, is simply a 
1 in. stud screwed into the bend. B is 
a piece of % in. by 1% in. stock, 2 in. 
long, fastened down with two rivets, and 
used as a stop for clamping the stock 
again while bending. 
C is a lever made of a piece of 1 in. 

by 1% in. stock and 10 in. long, one end 
being ground round as shown. This lever 
turns on the screw F, which is threaded 
into the base plate. D is the bending 
lever and has a hole punched and forged 
in the end large enough to turn freely 
on the stud. Opposite to the underside 
of this lever is riveted a short piece of 
iron, which has one end bent down at 
right angles. This piece is so placed 
that the distance between the stud E 
and the inside face of the bent end, with 
the lever in position for bending, is about 

in. greater than the thickness of the 
stock to be bent. 
To bend the stock, place in the posi¬ 

tion shown in the sketch and pull the 
lever C over to lock it in place, with 
the bending lever D dropped over it 
in the position shown. To bend the 
stock, pull the lever around in the direc¬ 
tion of the arrow, giving it as many 
turns as are wanted for the spring, or 
whatever is to be bent. The piece may 
be slipped from the stud by loosening 
the clamping lever and then lifting off 
the bending lever. For jigs of any 
kind, it is best to use a stop which should 
be placed so that the end of the stock 
will come against it, so as to ensure 
placing and bending all the pieces as 
nearly as possible alike. 

DROP FORGINGS 

I shall in a later article take up the 
work of drop forging in some detail, 
so at this time will make mention of 
only one or two simple examples of 
this kind of work. As my readers prob¬ 
ably know, drop forgings are forgings 
which are made between dies in a forge 
or drop press. Every die has a recess in 
its face so shaped that when the dies 
are in contact the cavity left will have 
the form of the desired forging. 

One of the dies is fixed and the other 
movable; that is, one is fastened to the 
bed of the dropped press directly in 
line with and under the second die, 
which is fastened and keyed to the under 
side of the drop, a very heavy weight, 
running between vertical guides. The 
forging is done by simply raising the 
drop and allowing it to fall between the 
guides of its own weight. 

There are usually two or more sets 
in the die faces, the first set being used 
for roughing out the stock roughly to 
shape, and the other set for finishing 
the forging. These dies are known 
respectively as the Break Down Dies 
and the Finishing Dies. 

In complicated work several inter¬ 
mediate dies are sometimes required. 
The example given below is one which 
might readily be called a drop forging, 
since the work is done between forged 
dies. 

DROP FORGING EYEBOLTS 
Fig. 239 shows an eyebolt and Fig. 

240 shows the dies which are used to¬ 
gether with the different steps required 
in the making of the eyebolt. Round 
stock is required for this and is first 
shaped as shown at A (Fig. 240), this 
forming being done in the die shown 
at B. Both dies shown in this figure 
are made exactly the same as ordinary 
hammer swages; that is, simply two 
blocks of tool steel fastened together by 
means of a spring handle. 
The inside faces of the blocks are 

formed to shape the piece as shown. 
The stock is to be revolved through at 
least 90° between each two blows of 
the steam hammer and the hammering 
continued until the die faces just touch. 
The next thing is to flatten the bolt 
to about the thickness of the finished 
eye between the bare hammer dies, 
after which the hole is punched with an 
ordinary punch under the hammer. 
A finishing die, D, is used for the final 
work. This die, which is shown in 
section in Fig. 240, is so shaped that 
when the two parts are together the 
hole left will be exactly the same shape 
as the finished forging. Notice, how¬ 
ever, that in the first die, the holes do 
not conform exactly to the required 
shape of the forging; that is, the holes 
are rounded off quite a little at the edges 
instead of being exactly semi-circular. 



ELECTRICIAN AND MECHANIC 105 

Fig. 241A will make this clearer per¬ 
haps. The dotted lines show the shape 
of the forging, while the solid lines show 
the shape of the die. The reason for 
this is that if the hole is an exact half 
circle in section, the stock which is 
larger than the small parts of the hole 
after being struck with the hammer is 
left like B. The metal is forced out 
between the flat faces of the die, thus 
forming fins. After the bar is turned 
through 90° and another blow struck 
with the hammer, these fins are dupli¬ 
cated and in hand work make a bad 
place in the forging. 

If the hole is a modified semi-circle, 
the stock will be formed as shown at C, 
and then may be turned and worked 
out, forming “cold shuts.” 

CAST IRON DIES 
As I have said, much duplicate work 

is done with cast iron dies and also 
much drop forging work, and if the work 
is not too heavy, these dies are satis¬ 
factory, and the cost is very small as 
compared with the steel dies used for 
the same purpose. Drop forging may 
be done with the steam hammer by 
simply keeping the dies in the dovetails 
which are made for the top and bottom 
hammer dies. 
Welding work is often done in this 

way, because the metal to be worked 
is in such a soft condition that there is 
very little chance of smashing the die. 

FORMING DIES HOT 
Dies similar to the ones shown in 

Fig. 240 are usually expensive to make, 
especially if the work is done in a ma¬ 
chine shop. Rough dies for this kind 
of work may be made in the forge shop 
by shaping them hot. The blocks for 
the dies are forged and a plank, or 
master plank, as it is called, which is 
the same shape and size as the forgings 
the dies are expected to form, is 
made from tool steel and carefully 
hardened. The die planks are next 
heated, the master plank placed be¬ 
tween them and the dies hammered 
together, the master plank being turned 
frequently during the hammering. This 
method will, of course, leave a cavity 
exactly the shape of the master plank. 
Where two or more sets of dies are re¬ 
quired, there must, of course, be separate 
master planks for every set of dies. 
Dies made in this way will have the 

corners of the cavities well rounded 
off, because the metal is naturally 
pulled away during the forming. Dies 
of this type may be used to advantage 
with almost any kind of steam hammer. 

For spring hammers, power hammers 
and Helve hammers, the die faces are 
usually formed as just described, but 
the die blocks should be fastened to 
the hammer and anvil of the power 
hammer itself, replacing the ordinary 
dies. _ 

Repairing a Mirror 
We doubt whether an amateur can 

patch the amalgam back of a mirror 
so as to make a satisfactory job, says 
the Druggist’s Circular; but we know of 
nothing to prevent one from experi¬ 
menting along this line if he wants to, 
and here is some advice which may be 
of assistance to the experimenter. 

First: clean the bare portion of the 
'glass by rubbing it gently with fine 
cotton, taking care to remove any trace 
of dust and grit. If this cleaning be 
not done very carefully, defects will 
appear around the place repaired. 
With the point of a pen-knife cut 

upon the back of another looking-glass 
around a portion of the silvering of 
the required form, but a little larger. 
Upon it place a small drop of mercury; 
a drop the size of a pin’s head will be 
sufficient for a surface equal to the 
size of the nail. The mercury spreads 
immediately, penetrates the amalgam 
to where it was cut off with the knife, 
and the required piece may now be 
lifted and removed to the place to be 
repaired. This is the most difficult 
part of the operation. Then press 
lightly the renewed portion with cotton; 
it hardens almost immediately, and the 
glass presents the same appreance. 

Second: pour upon a sheet of tinfoil 
about 3 drams of quicksilver to the 
square foot of foil. Rub smartly with 
a piece of buckskin until the foil be¬ 
comes brilliant. Lay the glass upon a 
flat table, face downward; place the 
foil upon the damaged portion of the 
glass; lay a sheet of paper over the 
foil, and place upon it a block of wood 
or piece of marble with a perfectly flat 
surface; put upon it sufficient weights 
to press it down tight; let it remain 
in this position a few hours. The foil 
will then be adherent to the glass. 
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“ARTS AND CRAFTS” JEWELRY AND HOW TO MAKE IT 
RALPH F. WINDOES 

The “Arts and Crafts” line of jewelry 
put upon the market recently, met with 
a great demand by lovers of the unique. 
So great was the demand, and still con¬ 
tinues to be, that dealers put enor¬ 
mously large prices upon it compared 
with the cost at which it is made. For 
the craftsman who desires to make his 
own jewelry we will herein describe 
and illustrate methods of procedure 
by which he should find little difficulty 
in constructing it; and as the cost is 
slight and the work extremely interest¬ 
ing, he will find himself well repaid for 
the time and money expended. 

First, obtain the following articles: 
1 pair steel snips, 2 in. cut. 
1 ball-pein hammer, 10 oz. 
1 flat file, 6 in. 
1 piece 16 gauge soft copper, 6 x 6 in. 
1 piece 16 gauge soft brass, 6 x 6 in. 
1 camel’s-hair brush, medium size. 
1 camel’s-hair brush, large size. 
X Pt- asphaltum varnish. 
X pt. turpentine. 
3 oz. banana oil. 
4 oz. nitric acid. 
1 box polishing powder. 
1 block hard wood, 3 x 3 x 6 in. 
1 block iron or steel with at least one 

smooth surface, 1x4x4 in. 
The above articles will cost in the 

neighborhood of $2.75 and will not ex¬ 
ceed $3.00. The block of iron can be 
picked up around any machine shop 
at little or no cost. 
With the above outfit all parts of 

the jewelry can be made excepting the 
fittings. These consist of scarf pin 
stems, cuff button backs, belt catches, 
fob mountings, etc. They may be 
purchased from any jeweler or direct 
from the Frost Arts and Crafts Work¬ 
shop, Day ton, Ohio. The beginner had 
better have his soldering done for him 
by a jeweler, as the cost for each article 
is small and the cost for a good, hard 
soldering outfit is considerable. 
As all the designs are made in about 

the same manner, a description of the 
processes involved in making a hat pin 
will answer for all. 

First decide as to the material for 
the head, copper or brass. In this case 
we will give the choice to brass. Next 

draw an appropriate design as in Fig. 1, 
and transfer it to the brass by means of 
carbon paper. The piece of brass trans¬ 
ferred to must be a little larger than 
the design. Now paint over the parts 
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SUGGESTIONS EOF2 27ESSGIN— 

- SCOFF FJNS -

-VEIL F1NS-

-NHTCH FOBS -

of the design that are not to be etched 
with the asphaltum varnish, and it will 
assume the appearance of Fig. 2. The 
back of the piece must also be covered. 
Allow it about an hour’s time to dry 
in and then immerse it in a solution 

of one part nitric acid to five of water. 
This solution must be kept in an earthen¬ 
ware dish as the acid will attack any 
metal in contact with it. Allow it to 
stand in the acid until it is etched deep 
enough, but do not let it etch too deep 
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as this would weaken it considerably. 
Take it out and wash it in clean water, 
and then let it stand in a dish of tur¬ 
pentine until the varnish softens, after 
which it can be easily removed. After 
removing the varnish it will appear as 
in Fig. 3. Now take the snips and cut 
out the pin head from the metal and 
file the edges smooth. Place it upon 
the iron block and strike the edge with 
the ball-pein of the hammer so that it 
appears as in Fig. 4. Next place it, 
face down, on the end of the hardwood 
block and strike the centre of the back 
with the round end of the hammer. 
This raises the design. 

It is now ready for the jeweler. Take 
it to him and have a pin soldered to it, 
which will cost about ten cents, pro¬ 
viding it is hard soldered. Next polish 
it good with the powder and cover it 
with banana oil so that it will hold its 
polish. If the popular green back¬ 
ground is desired, it can be gone over 
with the following verdigris solution: 

Copper nitrate, 48 gr. 
Ammonium chloride, 48 gr. 
Calcium chloride, 48 gr. 
Water, 3 oz. 
These directions hold true for all the 

pieces excepting the watch fob. In this 
case a place has to be removed for in¬ 
serting the leather strip and this can 
be removed in the following manner: 
After the design on the fob has been 
sufficiently etched, take it out, wash it, 
dry it, and cover it all over with the 
varnish, excepting the groove which is 
to be removed. When the varnish is 
dry put it back in the acid and leave 
it there until the groove is etched away. 
Then clean it as the pin was cleaned, 
and attach the mountings. 
With a little originality and care, any 

one can make his own jewelry, and 
although it may not be as nice as that 
made by professional craftsmen, he 
has the satisfaction of knowing he made 
it himself. 

TO RENDER CLOCK DIALS LUMINOUS 

Clock dials are rendered luminous 
in the dark by means of luminous paint. 
Of course, in doing such work, it is 
necessary to block out the figures— 
that is, paint the entire dial with the 
exception of the figures. You can no 
doubt purchase such paints, and we 
would advise you to do so if possible, 
but for the benefit of those who cannot 
procure them, we give the following 
somewhat condensed exposé of the 
materials employed and manner of 
combining them in preparation of lumi¬ 
nous paints. The property of absorbing 
and afterwards emitting light is pos¬ 
sessed by many substances, like the 
mono-sulphide of calcium, barium, stron¬ 
tium, uranium, magnesium, aluminum 
and several others, which, after being 
exposed to a strong light for some time, 
have the property of giving off or emit¬ 
ting the light absorbed. Phosphorus 
is also sometimes added as an ingredient 
which both intensifies and prolongs the 
luminosity. The ashes of seaweed are 
used to supply the phosphorus; also 
calcined marine shells. The prepara¬ 
tion of the materials for luminous paints 

generally involves processes of a com¬ 
plicated chemical nature, which in 
many instances are not easily explained, 
but still essential to satisfactory results. 
Balman’s process of preparing luminous 
paints, as set forth in the specification 
of his patent, is as follows: “The phos¬ 
phorescent substance employed is a 
compound obtained by simply heating 
together a mixture of lime and sulphur, 
or substances containing lime and sul¬ 
phur, such as alabaster, gypsum, etc., 
with carbon or other agents, to remove 
a portion of the oxygen present; or, 
by heating lime in a vapor containing 
sulphur. This phosphorescent powder 
can be employed as a paint by adding 
a mixture of gum mastic and turpentine, 
or drying oils such as are employed for 
the preparation of ordinary paints.” 
The next advance in the preparation 

of luminous paints was a French com¬ 
pound, which incorporated phospho¬ 
rus as above mentioned. The method 
of preparation was as follows: 100 lbs. 
of carbonate of lime and phosphate of 
lime, produced by the calcination of 
seashells, and especially those of the 
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genus Fridœna, and the cuttle-fish 
bone, intimately mixed with 100 lbs. 
of lime rendered chemically pure by 
calcination, 25 lbs. of calcined sea salt, 
25 to 50% of the whole mass of sulphur 
(incorporated by sublimation), and 3 to 
7% of coloring matter in the form of 
powder, composed of mono-sulphide 
of calcium, barium, etc., which possess 
the properties of shining in the dark. 
We have now stated the basis of 

the composition of all luminous paints. 
In the practical use of these paints there 
was a disagreeable feature to overcome— 
the paint Seen by day or artificial light 
was not the same tint as was emitted 
when the paint became luminous and 
shone by itself. We have all seen lumi¬ 
nous watch dials which, when seen by 
ordinary daylight, had a sort of creamy 
look, and in the dark shone with an 
uncanny lilac tint. We give below a 
list of colors and the mode of prepara¬ 
tion, which show the same color either 
by daylight or when emitting absorbed 
light. These colors are usually mixed 
with a certain varnish known as “lake 
varnish,” prepared as follows: Zanzibar 
copal is melted over a charcoal fire, and 
15 parts of this substance is dissolved 
in 60 parts spirits of turpentine. After 
thorough incorporation of these sub¬ 
stances the mixture is filtered and 25 
parts of pure boiled linseed oil added; 
the resulting varnish is employed for 
mixing the luminous paints, which are 
ground in a paint mill, employing gran¬ 
ite rollers, as iron or steel rollers would 
affect the paint. 

Pure White Luminous Paint.—Mix 
40 parts of the above lake varnish with 
6 parts of prepared baric sulphate, 
6 parts of prepared calcic carbonate, 
12 parts of prepared zinc sulphide 
(white) and 36 parts of calcic sulphide 
in a luminous condition. Work these 
ingredients into a coarse emulsion and 
grind between the granite rollers as 
described. 
Red Luminous Paint.—50 parts of 

lake varnish, 8 parts of prepared baric 
sulphate, 2 parts of prepared madder 
lake, 6 parts of prepared realgar (diarse-
nious disulphide) and 34 parts of calcic 
sulphide in a luminous condition, and 
the mixture worked the same as for 
white. 

Yellow Luminous Paint.—48 parts 

varnish, 10 parts prepared barium 
sulphate, 8 parts barium chromate 
and 34 parts luminous calcium sulphide. 

Blue Luminous Paint.—42 parts var¬ 
nish, 10.2 parts prepared barium sul¬ 
phate, 6.4 parts ultramarine blue, 5.4 
parts cobalt blue, 46 parts luminous 
calcium sulphide. Luminous paints for 
artists’ use can be prepared by substi¬ 
tuting East India poppy oil for the lake 
varnish. Luminous paints can also 
be mixed with wax or collodion. In a 
recent issue of the Druggist’s Circular, 
we find the following reply to a corre¬ 
spondent desiring information on this 
subject : 
Luminous paints for watch dials or 

other objects which it is desirable to 
see in the dark, consist mainly of cer¬ 
tain sulphides. These paints have ap¬ 
parently failed to meet the expectation 
aroused on their introduction, as they 
do not seem to have come into use 
owing, probably, to want of permanence, 
but we append information regarding 
them which may be of some interest. 
One variety is made by calcining care¬ 
fully cleaned oyster shells in a closed 
crucible, adding to 20 parts of lime so 
obtained, 6 parts of sulphur and again 
heating in the same manner. For the 
production of a yellowish-green phos¬ 
phorescence, the following combination 
has been published : 

Grams 
Shell lime . 100 
Sulphur. 30 
Starch. 10 
Plumbic acetate. 0.035 
To obtain a violet phosphorescence 

the following formula has been pub¬ 
lished: Mix 20 grams of shell lime with 
6 grams of sulphur and 2 grams of 
starch, all in powder. Add to the 
mixed powder a solution prepared by 
dissolving 0.5 gram of bismuth nitrate 
in 100 c.c. of absolute alcohol with the 
addition of a few drops of hydrochloric 
acid. After the alcohol has evaporated, 
heat the mass to a redness in a covered 
crucible for twenty minutes. After 
the crucible has cooled remove a thin 
layer from the top of the mass, pulverize 
and heat again for half an hour. The 
granules which form must not be pow¬ 
dered too finely, as the phosphorescence 
would be thereby diminished. 
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DESIGN AND CONSTRUCTION OF MODEL AEROPLANES—Part II 

Air Currents 

EXPERT 

To be successful in flying model 
machines it is necessary to know some¬ 
thing about air currents, and we have 
a fine object-lesson in the observation 
of a bird’s flight. Taking a soaring 
bird, a gull for instance, how easily it 
appears to fly; it glides through the 
air with wings outstretched to the full, 
and only flaps them for upward or 
greater forward motion. 

It must be remembered that a bird, 
when in the air, like any other body 
heavier than the air, is continually 
falling, and yet a soaring bird can re¬ 
main almost motionless and glide con¬ 
siderable distances without a perceptible 
movement of its wings. 

This natural phenomenon is of very 
common occurrence, but is little under¬ 
stood, and is generally taken for granted. 
In a dead calm a bird cannot soar, but 
the air is very rarely quite still; there are 
always moving currents, and these are 
usually inclined upwards. It is by tak¬ 
ing advantage of these upward currents 
that a bird is enabled to soar, and a 
knowledge of how these atmospheric 
movements are caused will be advan¬ 
tageous. 
When air is warm it becomes lighter 

(we see this in the paper balloons in¬ 
flated by heated air), and consequently 
rises, its place being taken by cold air 
from above. Air also, as wind, travels 
in various directions, from horizontal 
to vertical, the different directions being 
caused by obstructions, cliffs, hills, 
trees, etc. 

For instance, a horizontal wind mov¬ 
ing along the ground in the direction of 
the arrows in the diagram, Fig. 1, would 
follow the contour of the land. 
An obstruction, such as a cliff, would 

cause the wind to take a vertical direc¬ 
tion, or supposing there is a hill, as 
indicated at Fig. 2, the direction of the 
wind would follow the inclination of 
the ground, and would also, to a some¬ 
what limited extent, follow the down¬ 
ward inclination of the hill. 
The aeropianist, if such an expression 

is allowed, should take advantage of an 
upward current, particularly when he 

wishes to try the gliding capabilities-
of his model. 

Several chapters could be written 
on the causes and effects of the various 
disturbing elements in the atmosphere, 
but the model maker need only concern 
himself with the air as it immediately 
affects him. 

In calculating the speed of a body 
moving through the air, we cannot take 
the miles covered per hour in relation 
to the land. The velocity of the wind 
has to be taken into account if a com¬ 
parison with land speed is required. 
One may row a boat at a speed of 5 miles 
an hour with the stream, and pass the 
river banks at a much greater speed, 
and in the same way if rowing at the 
same rate against the stream very 
much slower progress is attained. 

In the air we may have a very light 
breeze, at 2 to 4 miles per hour, a light 
wind up to 12 miles an hour, and a high 
wind or gale up to 40 miles per hour and 
more. Supposing we have a body 
traveling at a land speed of 5 miles 
an hour against a wind of 5 miles an 
hour, we should find that the body 
would be motionless in relation to the 
land; were the wind to increase to 10 
miles the speed of the body would be 
5 miles per hour backwards, but sup¬ 
posing the wind dropped to 1 mile per 
hour the speed of the body would be 
9 miles per hour. 

If the same body traveled at the same 
speed with the wind also the same speed, 
say, 5 miles an hour, the body would 
travel 10 miles in relation to the land; 
with an increased wind velocity the 
speed would be considerably increased. 

It is necessary to understand this, 
for when we read that a certain aero¬ 
plane traveled at 50 miles an hour, it 
may be that in relation to the land it 
may only have been traveling half the 
distance. 
CENTRE OF PRESSURE AND GRAVITY 

We mean by the centre of gravity, 
that particular point where the weight 
is centred in the pull towards the earth. 
The centre of pressure is an imaginary 
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Fffprt of horizontal wind obstructed by a high cliff. 
The effect of an horizontal wind following the contour 

Diagram showing centres of pressure and gravity 
acting on an aerofoil. 

F I Q. 2. 
4 Diagram shoeing the streamline form, lower 
portion with obstruction car stag disturbance. 

5. Effect oi square body meeting the air. 
6. Effect ol conical body meeting the wind. 
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line along the plane, dividing it into 
two equal pressure areas, and it varies 
according to the angle at which the 
plane meets the air. For an illustra¬ 
tion of the above points, Fig. 3, we will 
take an aerofoil at an angle of 1 in 10, 
with the centre of pressure at P. The 
actual centre of the aerofoil is at C, and 
the centre of gravity directly under¬ 
neath, as shown by G. We will sup¬ 
pose that the centre of gravity is carried 
along in front of G; this will have the 
effect of pulling the front of the plane 
down, and altering the angle of the plane; 
so, to ensure the plane being in perfect 
equilibrium at the most suitable angle 
for flight, it is necessary to have the 
centres of pressure and gravity coinci¬ 
dent. 

It is very necessary, in designing 
aeroplanes, that the machine should 
be so balanced that these centres will 
coincide ; and, in many cases, to ensure 
longitudinal stability, it will be neces¬ 
sary to have an adjustable weight or a 
movable aerofoil, so that adjustment is 
a simple matter. 

This is particularly necessary when 
elevators are used. A slight alteration 
of elevator will alter the angle of flight, 
and this may bring the centre of gravity 
either in front or behind the centre of 
pressure. 

HEAD RESISTANCE 

The shape of a flying machine is an 
important matter, and apart from the 
planes, consideration must be given to 
most suitable forms for the framing, 
and the shape which offers the least 
resistance to the air will be found the 
best. 

Birds and fishes have what is known 
as streamline form; this is shown at 
Fig. 4, where the dotted lines represent 
the flow of air surrounding the steam¬ 
line form. 

At Fig. 5 is shown the effect of a flow 
of water or air around a square block; 
the flow is disturbed right in front, and 
at the rear there is a vortex of small 
eddies, known as dead water or air. 
We have a similar occurrence in a 

cone-shaped block, as shown at Fig. 6, 
but cut away the shoulder, and notice 
the lines at Fig. 4. 
The ideal form is that shown at the • 

top of Fig. 4, and all parts of the ma-
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chine should, as far as possible, be as 
near to this shape as possible. 

There is so much to be learned in the 
flight of gliding models, that no model 
maker should neglect to make and fly 
those illustrated in the accompanying 
diagram. 
An aeroplane model will reproduce 

with perfect fidelity the flight of a full 
size machine, and in the same way a 
gliding model will also show the capa¬ 
bilities of various forms of planes, and 
it is most interesting, as well as in¬ 
structive, to watch the glides of paper 
aeroplanes. 
The materials required comprise car¬ 

tridge drawing paper, cardboard, wire, 
gum, and in a few minutes we may 
put into actual practice any particular 
form of aerofoil we desire. 
We will take, first of all, the single 

plane glider shown at Fig. 1. Cut it 
out in paper to the dimensions given 
at Fig. 2, hold it up in the air and let 
it fall. 

It will be seen that the plane will turn 
over and over again until it reaches the 
ground. Now cut a thin strip of card¬ 
board and fasten it on, as shown by 
the dotted line, and try again. This 
time the plane will glide to the floor. 
Further experiments may be made by 
reducing the -width of the plane, the 
distances covered in each glide being 
noted. 
We will now try a slightly curved 

aerofoil. Cut out the same plane to 
the dimensions given at Fig. 3, and 
slightly curve the back edge from the 
centre, as shown at Fig. 4, and notice 
the difference in the glide. Again bend 
up the ends to the dotted lines and try 
again. This glider should also be held 
upside down and allowed to fall: it 
will be noticed that it will turn com¬ 
pletely over and fall on the ground in 
the correct position. 
A third type of monoplane glider is 

shown at Fig. 5. Cut out a piece of 
cardboard 10 in. long and X in. wide; 
at one end stick on a paper plane, made 
in the same way as Fig. 1, with the card¬ 
board edge on the inside. This plane 
should be 10 in. long and 3 in. wide. At 
the other end of the narrow strip gum 
on a plain piece of paper, 5 in. long and 
IX in. wide (Fig. 6). Hold it up and 
allow it to fall. Next bend up the front 
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at about one third of the length to an 
in. and note the increased length of 

the glide. This glider fully illustrates 
the value of a front elevating plane in a 
monoplane. 

Experiments should now be made 
with bi-plane gliders, three different 
types being shown. Fig. 8 is a very 
simple glider and should be cut out as 
shown at Fig. 9. The cardboard weight 
should be placed in front under the 
elevating plane and the under portion 
of main plane carefully bent, so that 
the top is quite straight. Much in¬ 
teresting knowledge of the action of 
elevating planes may be gained with 
this glider. A piece of fine wire should 
be placed along the lower planes and 
bent over the edge, and the elevator 
bent to various angles. 

At Fig. 12 is given the miniature of a 
well-known type of aeroplane, cut out 
as shown at Fig. 13, and we may make 
two different treatments of it, one with 
the elevating planes in front and a thin 
strip of cardboard under the front lower 
edge of the main planes. 
The other treatment with the small 

planes behind requires a heavier strip 
of cardboard under the front lower edge 
of main planes. There is no need to 
have any w’eight on the rear planes. 
The necessity for having a negative 

angle to the rear planes will be noticed, 
and experiments may be made to show 
the effect of one or two more vertical 
planes placed between the main planes. 
At Fig. 16 is shown another form of 

glider, which is worth while experi¬ 
menting with. It is made of cartridge 
paper and stuck on a length of card¬ 
board. Make four paper boxes, as 

ILLUSTRATIONS 
Fig. 
1. A simple glider—No. 1. 
2. Method of making simple glider. 
3. Method of making glider with slightly curved plane. 
4. Glider with upturned edges and curved plane—No. 2. 
5. Glider with elevating plane—No. 3. 
6. Method of cutting out. 
7. Same glider with tail instead of front plane. 
8. Simple bi-plane glider. 
9 Method of cutting out—No. 4. 

10. Same glider with tail. 
11. Plane of glider—No. 4. 
12. Bi-plane glider—No. 5. 
13. Method of cutting out glider—No. 5. 
14. Plane of glider—No. 5 with tail. 
15. Plane of glider—No. 5 with elevating plane. 
16. Glider—No. 6. 
17. Method of making cartridge box for glider—No. 6. 

shown at Fig. 17, marking them accu¬ 
rately and gumming on the top edge 
to the dotted lines, thus taking up % in. 
Next gum these together and cut out 
the back to a V shape with a pair of 
scissors. The two front planes are 
smaller, but made in the same way. 
This model gives five glides and answers 
very well if the front edges of the two 
middle boxes are weighted with card¬ 
board and the small planes used as a 
tail. 
The number of experiments possible 

is practically unlimited, and as so much 
profitable instruction may be gained 
by noting gliders in motion, the model 
maker should take some trouble to 
make the above and any other model 
he comes across. 

It is a simple matter to reduce to a 
small scale the shape and area of large 
planes, and it will often save much dis¬ 
appointment if the ambitious model 
maker were to reduce his design to paper 
glider dimensions, and so test the gliding 
properties of his planes before making 
them up full size. 

It may be that the gliders shown above 
do not answer as well as might be ex¬ 
pected; but thickness of paper or card¬ 
board or inaccuracy of balance will 
be sure to cause some alteration, and it 
will probably take a little adjustment 
in each case before a successful glide 
results. 

Models based on the above gliders will 
be described in future articles and having 
previously made the paper aerofoil, 
the model maker will find it much easier 
to appreciate the areas, etc., of each 
plane. 

Special interest attached to the recent 
launching of the torpedo-boat destroyer 
“John Mayrant” at the Cramp’s ship¬ 
yard. She was christened by the great-
great-grand-daughter of John Mayrant, 
who was a midshipman on the “ Bon¬ 
homme Richard” during the historic 
fight between that vessel and the 
“Serapis.” The “John Mayrant” is 
293 ft. lOX in. long, 27 ft. beam, and 
will draw on her trials 8 ft. 4 in. She 
is to make 30 knots an hour. Her 
armament consists of five 14 lb., semi¬ 
automatic guns and three deck torpedo 
tubes. 
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Edited by Oscar E. Perrigo, M.E. 

THE APPRENTICE IN THE SHOP 

Last month we took occasion to com¬ 
ment upon the unusual opportunities 
which the conditions of the present 
time offer to the young men entering 
shops and manufacturing establish¬ 
ments as apprentices. In this article 
we propose to discuss some of the con¬ 
ditions, privileges and responsibilities 
of the apprentice in the regular routine 
of the shop work. 
The time-honored rule, which in 

former years the apprentice was seldom 
allowed by his elders to forget, was 
“Keep your eyes and ears open and 
your mouth shut,” is rather too much 
of the spirit of the old adage, “Spare 
the rod and spoil the child,” to be 
favored or even tolerated in the modern 
shop. 

It is true that apprentices were per¬ 
mitted to ask questions of the older men. 
Sometimes their questions were an¬ 
swered, but often they were entirely 
ignored. It must also be said that when 
questions were answered the informa¬ 
tion was not always given in good faith, 
and, instead of giving him the informa¬ 
tion desired, the apprentice was made 
the target for many stale and so-called 
practical jokes by the men. Hence, 
the “left hand monkey wrench,” the 
“round try square,” the “three-cornered 
rat-tail file,” and numerous others of 
the “smart Alec,” but more or less 
imbecile type. 

Along somewhat similar lines and 
from somewhat similar ideas, it was 
sometimes expressed that “cubs are a 
nuisance generally”; (“cub” was the 
old shop name for an apprentice). He 
was more likely to be “cussed” than 
commended, to be snubbed than in¬ 
structed. In his work he was given 
most disagreeable and monotonous tasks, 
particularly during his first year, and a 

studied effort seemed to be made to get 
as much productive work out of him 
as possible, and to afford him as little 
real information as convenient. 
Beyond sweeping floors and cleaning 

up machines, “ snagging castings,” rough 
painting and similar work, he was shown 
(not taught) some simple operation 
and then kept at it for days and often 
weeks, until its very monotony was 
enough to everlastingly disgust him 
with the machine business. A time-
honored shop incident reflects this con¬ 
dition in a very true light. 
Tom and Bill were apprentices in 

different shops and meeting on the street 
one day proceeded to compare notes 
on their shop experiences, when the 
following conversation took place. 

“ Say, Bill, have you got on a machine 
yet?” 

“ Oh, yes, got on one last month.” 
“What are you doing ? " 
“Tapping nuts.” 
“ I low; many did you tap ?” 
“A barrel full.” 
“What did you do next?” 
“Tapped another barrel full.” 
And he would probably have been 

tapping nuts indefinitely if he had not 
made such strenuous objections to the 
job as to induce the foreman to give 
him another. 
But these ideas and methods, or 

rather the lack of them, are changing 
for the better, and bright apprentices 
are taking up the work with a more 
definite purpose than before of learning 
the trade in a thorough and systematic 
manner. On the other hand, the con¬ 
ditions of apprenticeship and the lack 
of thoroughly competent mechanics in 
nearly all lines of manufacturing are 
of such a nature as to make it imperative 
that the shop men shall^see^these mat-
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ters in a different light from their former 
conception of the subject and modify 
their plans accordingly. Now, instead 
of making the apprentice a veritable 
shop drudge he is not only given many 
opportunities for learning to be a good 
mechanic, but he is given much prac¬ 
tical information and instruction and 
offered ample opportunities for the 
practical experience at both hand and 
machine work without which no man 
can become proficient. 

However, there is another side to 
the matter which must not be over¬ 
looked. The shop is not a school, but 
a ‘ manufacturing concern, and must 
produce its regular output, and it must 
do this at a profit or quit the business. 
The school is an institution where the 
corporation, the town or the city, must 
spend money. The shop is a business 
proposition and must earn money. 
The college is largely dependent upon 
gifts. The machine shop must depend 
on business ability and “hustle.” 

Therefore, the officials are very liable 
to be more concerned in the economical 
production of the output than in the 
education or training of the apprentices. 
The foremen are employed with these 
ideas in view and are usually so bur¬ 
dened with the duties of running their 
departments efficiently and economically 
that the work fills every moment of 
their time. They must take the orders 
from the office, procure the materials 
from the store room, the forge shop or 
the foundry, assign properly qualified 
mechanics to do the work, supervise the 
routine work, and be responsible for all 
its details, crowding the work to its 
completion, frequently within an un¬ 
reasonably short period set by the office. 
His job is a continuous round of work 
and worry. He has little time and less 
patience to instruct boys, and frequently 
he is not competent to do it if he had 
both time and inclination. 

Just here is where the shop instructor 
of apprentices should come in. He is 
not only a practical mechanic of ability, 
but selected because of his aptness as 
an instructor; and it is his duty, not 
only to go through the various depart¬ 
ments giving instruction and informa¬ 
tion to apprentices, but to see that they 
get what they are entitled to, “a square 
deal.” He is the coming man in the 

apprenticeship question, relieving the 
foremen from many duties for which 
they generally have little time or apt¬ 
ness, and successfully accomplishing 
the object of the proprietors,—that of 
turning out good workmen. 

However, not all proprietors think 
they can afford the services of such a 
man, seeming to regard him in the light 
of an expensive luxury, desirable but 
not really necessary. In such shops 
the apprentices are to a considerable 
extent left to their own devices and must, 
in many cases, depend on their own 
efforts to “pick up the trade,” as oppor¬ 
tunities occur for them to do so. 

But to the ambitious apprentice, 
eager to gain information and experi¬ 
ence, there are constantly recurring 
opportunities for doing so, which, if 
taken advantage of in the right spirit, 
will surely be noticed by older persons 
and often result in instructive hints 
given by older workmen, a majority of 
whom take a more or less active interest 
in the young man energetically endeav¬ 
oring to learn the trade. 

It often happens that the young, 
active and impressible mind of the 
observant apprentice is able to note 
conditions and suggest devices, im¬ 
provements and methods that will not 
only be of value to the manager of the 
plant but bring its author into the 
favorable notice of his elders. It may 
be in the form of a tool, that will enable 
it to cut faster or easier or smoother, 
or to retain its correct form for a longer 
period of time, so that there will not 
be so much lost time in grinding it. 
He may be working with a drill jig or 
a milling fixture and notice that if he 
fastened his work into it with a cam¬ 
lever instead of a set screw or a thumb 
screw he could do it quicker. Or, that 
the chips might be brushed out of it 
much more readily if there was a slot 
cut in the base of the jig which he could 
brush them into. 
When the author was an apprentice 

he was put to work on certain pieces 
that required numerous operations of 
putting into a lathe, turning and taking 
out. He conceived the idea of using 
multiple stops on the lathe, by which 
several turning operations could be 
performed without taking the work 
out of the lathe. The result was that 
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the entire job was turned over to him 
and the contents of his pay envelope 
very materially increased in conse¬ 
quence. This last result, while im¬ 
portant, was not nearly so much so as 
was the practical experience which he 
gained in his personal responsibility 
for the job. 

Another method by which the ap¬ 
prentice may gain the esteem and assist¬ 
ance of his elder shopmates is that of 
his manner of behavior toward them. 
He must show a proper respect for them 
as older, whether or not they are better 
men. He must be very careful not to 
thrust his unsolicited opinions upon 
them, but rather put his ideas in the 
form of questions. He must not say 
to the middle-aged machinist, “ Look 
here, Jones, I think you would do that 
job better if you would do so and so.” 
He will get much more attention, and 
possibly some useful information if he 
says, “Mr. Jones, I was just thinking 
whether it would be any better to do 
that job so and so.” This will set the 
older man to thinking and the appren¬ 
tice is likely to get some benefit from 
his experience along this or similar lines. 

Steady and cheerful devotion to the 
work in hand, whether it is pleasant 
or disagreeable, is another characteristic 
of the apprentice that will usually make 
friends for him in almost any shop. 
One of the most disagreeable classes 

of men in the shop is the man with 
a chronic grievance. He imagines that 
every other man has a better job than 
he and that he never gets proper credit 
for his good work or the rate of pay 
to which he is entitled. Naturally, he 
is not popular with the other men or 
much in the favor of the foreman. His 
position is disagreeable and he daily 
makes it more so. His example as well 
as his presence should be shunned by 
every self-respecting apprentice. 
The apprentice is liable to hear many 

more or less derisive remarks about 
“the fellow that watches the clock.” 
He is generally accounted a “time 
server,” who is more interested in listen¬ 
ing for the quitting-time whistle than 
he is in getting his job out on time and 
in a workmanlike manner. Loafing on 
a job is generally called “soldiering” 
in the shop and the man that watches 
the clock is an adept at this, often suc¬ 

ceeding in deceiving the busy foreman. 
But he soon establishes an unenviable 
reputation and when “work gets slack” 
he is usually the first man to be “laid 
off.” His example is a very bad one 
for an apprentice to follow. 

True, there are commendable ways 
of “watching the clock.” Let him 
watch it to ascertain how many minutes 
he can cut off the time of performing 
an operation; how much better time 
he can make than the last apprentice 
who had the job, and yet do it a little 
belter than the last fellow. There are 
two very important factors to success 
along this line; first, to do the job a 
little better than the last fellow; and, 
second, to do it a little quicker. And 
these conditions will not long exist 
before the foreman is aware of it, al¬ 
though the apprentice may not realize 
the fact. 
The apprentice should endeavor to 

learn each part of the work thoroughly. 
And this idea should extend to the most 
minor details of the work. He should 
master every operation included in the 
work as he comes to it and practice it 
so faithfully that the education of his 
hands may keep pace with the education 
of his head. He should not forget that 
thoroughly learning the use of each tool 
or machine makes it easier for him to 
learn the use of the next. 

His previous experience has been in 
the school, in which each day he has 
been confronted with a multitude of 
different studies relating to many sub¬ 
jects, and he has been required to spend 
a little time on this and a little time on 
that. He has been the victim of “ study 
periods,” each succeeding one of which 
has an inevitable tendence to efface 
the former subject from his mind. So 
long as he remembered enough of this 
variety of subjects to pass an examina¬ 
tion he was safe. But with the examina¬ 
tion in the one set of subjects in his 
mind they were relegated to a more or 
less state of oblivion in the new subjects 
by which he was later deluged. 

In the shop the conditions are entirely 
different. Each different tool and pro¬ 
cess must be thoroughly learned and 
mastered so that there will be no hesita¬ 
tion of hand or brain whenever the time 
comes to make use of the knowledge 
acquired. It must be so learned as to 
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never be forgotten. Some of the best 
machinists in the country were several 
months learning to properly handle a 
file. But, as the old workman said, 
“Why, I can handle a file as naturally 
as a duck can swim.” 

It is, however, a lamentable fact that 
many of the “half-baked machinists” 
of the present day who have “picked 
up the trade,” instead of really and 
thoroughly learning it, are a sorry sight 
to a good workman when they under¬ 
take to do a first-class piece of work at 
filing. In fact, they cannot do it at all. 
Such a man can never be rated, either 
as a good workman, or an “all ’round 
machinist.” 

This condition holds good in all 
branches of the trade. No part of the 
work can be slighted without resulting 
to the detriment of the machinist. For 
this reason the English insisted upon 
seven years as the period of apprentice¬ 
ship. Our American practice is to 
reduce this to four years, and it will 
require all of this time for even a bright 
young man to so thoroughly learn the 
trade that he can be depended upon at 
any and all times, and under all cir¬ 
cumstances, to be equal to the emer¬ 
gencies which may confront him, and 
be able to give a good account of himself 
on any job that may be assigned to him. 
And even with this preparation he is 

far from being a “ full fledged ” workman. 
However well he may have improved 
his opportunities, and however thor¬ 
oughly and conscientiously he may 
have worked and studied at his trade, 
he lacks that most essential element, 
experience. This he can only acquire 
with years and opportunities 

Consequently, having learned the 
trade, it should be his constant endeavor 
to profit as much as possible by his shop 
experience. He should seek to get this 
experience in different shops and on 
different classes of work, particularly 
during the next few years after com¬ 
pleting his apprenticeship and before 
he “settles down” to a steady line of 
work. Such experience will be very 
valuable in learning the different meth¬ 
ods of various shops and manufacturing 
establishments and also in enabling 
him to select the kind of work and the 
location that will be likely to prove to 
him the most pleasant as well as re¬ 

munerative in the coming years of his 
riper experience in becoming a credit 
to himself and an honor to the craft, as 
that much sought for and respected 
workman, “the all ’round machinist.” 

The Budapest aviation meet seems 
not to have been a brilliant success, 
either financially or aeronautically. 
During the first days at least, the 
spectators were not as numerous as had 
been hoped. The number of accidents 
was remarkable. Frey, caught in the 
wake of Hiner’s monoplane, was driven 
against a stand and smashed his ma¬ 
chine, almost creating a panic. Three 
persons were seriously, and seven slightly 
injured. Frey himself escaped with a 
whole skin. Illner, Latham, Efimoff, 
Chavez and Bjelovuzi also met with 
accidents, and were more or less injured. 
In every case their machines, however, 
were total wrecks. The Frenchmen 
made the poorest showing, largely 
because they were waiting for favorable 
weather conditions. They had nothing 
to lose by waiting, for they were each 
guaranteed 50,000 francs and traveling 
expenses. 

On the opening day of the Rheims 
meet Wachter fell to his death in his 
Antoinette monoplane owing to the 
wings breaking off while he was at a 
height of 500 ft. Details of this accident 
are not yet available, but according to 
cable dispatches both wings broke 
completely off the body and fluttered 
down to earth behind it. The boat¬ 
shaped body, with the heavy 50 h.p. 
motor in its bow, naturally dropped to 
earth at a terrific pace, the unlucky 
aviator being instantly killed. While 
a comparatively new aviator, Wachter 
had nevertheless made many excellent 
flights. On May 15th he remained 
aloft 2 hours and 2 minutes. Wachter 
is the second pilot of an Antoinette 
monoplane to lose his life recently, the 
other being young Hauvette Michelin, 
who was killed May 13th at Lyons, by 
the falling of one of the pylons used to 
mark the course when the monoplane 
hit it while running along on the ground. 

One can very often cut down his ex¬ 
penses by cutting out his extravagances. 
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427 EDITORIAL 42? 

We have received some interesting 
explanations of possible causes of the 
fading-out of wireless signals, a topic 
which was mentioned in an editorial 
of last month. Two of these papers 
will be published in the October issue. 
Further notes or experiences on this 
subject will be cordially received by 
the Wireless Editor. 

tion of Aerial Towers for Wireless Tele¬ 
graph Stations;” “The Construction 
of a Small Wall Cabinet;” and “The 
Value of an Exchange of Ideas,” in 
the department of Machine Shop Prac¬ 
tice. 

We would be pleased to consider 
manuscripts on the production of un¬ 
damped waves. If you have built a 
transmitting set which has proved to 
send out a closely tuned wave, write it 
up and send it in with suitable drawings 
or photographs. 

A description of the construction of 
some form of transmitting arc would 
prove especially acceptable. 

We learn that the government tests 
with the Fessenden wireless telegraph 
instruments did not come up to early 
expectations. The ships upon which 
some of the sets were installed seem to 
have been unable to receive signals sent 
out by Brant Rock at distances greater 
than 900 miles. Notwithstanding this 
fact, the sets will be accepted by the 
government. 

One of the best wireless stations 
owned by a private individual in the 
vicinity of Boston is that of E. A., in 
Stoneham, Mass. The editor of our 
Wireless Telegraph department is en¬ 
thusiastic in his praise of the neat and 
business-like appearance of that sta¬ 
tion. The equipment includes a 100 ft. 
mast with a form of T aerial, and a two-
story operating shed, wherein there is, 
amongst other things the operator’s 
bunk. The power of the station is 
rated at % k.w. Two systems of re¬ 
ceiving are in use, using double slide 
tuning coil and an oscillation trans¬ 
former, a quick throw switch being 
used to change from one to the other,— 
but we will say no more until we receive 
those photographs and that complete 
description which have been promised 
us! 

Plans for the big 600 ft. tower station 
to be erected near Washington have been 
abandoned, and, instead, four smaller 
stations will be erected. 

“The Manufacture of the Commercial 
Electric Lamp Bulb,” by W. E. Albert¬ 
son, published in this issue, describes 
simply and thoroughly the making of 
electric lamps, and it should prove in¬ 
teresting to a number of our subscribers. 
Manuscripts of this nature are solicited 
by us, and we shall be pleased to con¬ 
sider anything of a similar nature which 
our readers may send in. 

The third installment of the article 
on a nine-inch reflector will be pub¬ 
lished in the next issue. 

Some of the articles to be published 
next month which should prove of 
interest to our readers are: “An Easily 
Made Screw Plate for Small Dies,” 
“HowTo Construct An Electric Toaster;” 
“A Small Working Model of a Dutch 
Windmill;” the concluding sections of 
Electrical Shop Notes, and “Construc¬ 

If preliminary plans are fulfilled, the 
Harvard Aviation Meet, to be held 
this fall at the Harvard Stadium, will 
be the greatest aerial event yet held in 
the United States. "The leading avia¬ 
tors of both Europe and America have 
signified their intention of competing 
for the valuable prizes, and the fortunate 
persons who witness the various flights 
will probably see many records broken. 
At least $50,000 in purses will be offered 
and a very large entry of both American 
and foreign airmen is already assured. 
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In this department will be published original, practical articles pertaining to 
Wireless Telegraphy and Wireless Telephony 

ELECTROMAGNETIC WAVE PHENOMENA 
SAMUEL F. KERR 

There is one branch of wireless teleg¬ 
raphy which the amateur experimenter 
has not investigated very thoroughly, 
and that is, the study, to any great 
degree, of electromagnetic waves. He 
has applied himself diligently, and to 
good advantage, to the construction 
of practical apparatus, until now it 
would not be a difficult task to design 
a small wireless station complete in all 
its details, from the testing buzzer to 
the aerials. Even now the wireless 
telegraph is becoming too common¬ 
place for some experimenters and they 
are looking for new worlds to conquer, 
as it were. Some have taken up the 

little investigation of the subject will 
not only be very interesting, but will 
add to the experimenter’s practical 
knowledge. 

investigation of the wireless telephone, 
and are making better progress with it 
than when they originally took up 
wireless telegraphy, owing to their 
superior knowledge gained through ex¬ 
perience, and, to a great extent, to the 
electrical publications from which they 
absorb a great many practical ideas 
and much valuable information. 
But the phenomena of electric waves 

have not been investigated very thor¬ 
oughly, probably, because the experi¬ 
menters have never given the idea a 
thought, but more probably because 
they have been too busy with the prac¬ 
tical end of the science. However, a 

In 1888, having devised a transmitter 
or radiator of electric waves and a 
sympathetic receiver which he termed 
a resonator, Hertz succeeded in pro¬ 
ducing electromagnetic waves in a way 
which permitted him to examine their 
propagation through space. It was 
known before that these waves existed, 
that they could be created by a dis¬ 
charge of high tension electricity, such 
as that obtained from the secondary 
of an induction coil or from a static 
machine, but the invention of wireless 
telegraphy waited for a method of 
detecting these disturbances of the 
ether. Clerk Maxwell, one of the lead¬ 
ing scientists of his day, had investigated 
the subject very deeply and had de¬ 
scribed the conditions under which 
these disturbances took place, but had 
wrestled in vain with the problem of 
finding a detector. With his resonator 
Hertz not only solved the problem, 
thus proving that Maxwell’s electro¬ 
magnetic theory of light waves was 
correct, but laid the foundation of a 
practical wireless system. He also 
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proved that the electromagnetic waves 
created by a discharge of high tension 
electricity are much the same as ordinary 
light waves, having the same velocity 
and capable of being reflected, refracted, 
polarized, etc., but having a much longer 
wave length. 

I will now describe the phenomena of 
Transmitter Z. R'eceiver 

A 

Fig. 3. 

reflection, refraction and polarization 
of waves, first using light waves as an 
analogy, as it is easier to comprehend 
the meaning of light waves than the 
more intangible electromagnetic waves. 

REFLECTION 

By reflection (of light) we mean the 
light thrown off from a body on which 
it falls, and it is reflected in the largest 
quantities from the most highly polished 
surfaces. Thus, although most sub¬ 
stances reflect it in a degree, polished 
metals, looking-glasses or mirrors, etc. 
reflect it in so perfect a manner as to 
convey to our eyes, when situated in 
the proper position to receive them, 
perfect images of whatever objects shine 
on them, either by their own or by 
borrowed light. The laws of reflected 
light are that when light falls perpen¬ 
dicularly on an opaque body, it is 
reflected back in the same line, towards 
the point from which it came, as, for 
instance, a person standing before a 
mirror. If it falls obliquely, it will be 
reflected obliquely in an opposite direc¬ 
tion at an equal angle. This can be 
explained by referring to Fig. 1. If 
the eye is at point A, by looking at 
point B on the mirror we are able to 
observe objects at C that are not directly 
in front of the mirror. If a line B D is 
drawn perpendicular to the mirror, it 
will be found that the angles ABD and 
C B D are equal. 
Now that we have considered the 

reflection of light waves we can apply 

the principle to electromagnetic waves. 
The properties of electric waves can be 
very clearly shown by means of the 
apparatus shown in Fig. 2. The oscil¬ 
lator, which is of the Righi type of 
two large balls between two smaller 
ones, is placed along the focal line' of a 
parabolic reflector A, made of some 
metal, say zinc. This mirror being 
opaque to the waves reflects them in 
the same way as does the reflector 
behind a searchlight, so that, instead 
of spreading out in all directions, the 
waves are confined to a parallel beam. 
The knobs of the oscillator or spark 
gap are connected to the secondary 
terminals of an induction coil or to a 
static machine. The receiver which 
consists of a coherer is also placed along 
the focal line of a parabolic reflector B, 
the terminals being connected with a 
circuit which includes a battery of 
one or two cells and a galvanometer. 
If a galvanometer cannot be had, a 
relay may be substituted with some 
indicating device in its local circuit so 
as to indicate when the coherer becomes 

Fig 4. 

conducting. These instruments, with 
the exception of the coherer, are en¬ 
closed in a metallic box for the purpose 
of screening off stray waves. The 
waves sent out by the oscillator, in¬ 
stead of spreading out in all directions, 
as they do ordinarily, are confined to 
a parallel beam by the aid of the para¬ 
bolic reflector, and thus the receiver is 
benefited by receiving the total energy 
of the waves radiated by the oscillator. 
These reflectors have never been used 
for practical purposes, however, but 
Marconi used them experimentally and 
succeeded in reflecting the waves a 
distance of two miles. 
The oblique reflection of electro¬ 

magnetic waves from metallic surfaces 
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can be shown by arranging the trans¬ 
mitter and receiver as shown in Fig. 3, 
and it will be found that the coherer 
only becomes conducting when the 
plate, which is made of zinc or some 
other metal, is placed so that the angles 
TAZ and RAZ are equal. By referring 
to Fig. 1, which illustrates the reflection 
of light, it becomes apparent that the 
laws that govern the reflection of light 
waves can also be applied to the reflec¬ 
tion of electric waves. 
The amateur experimenter can per¬ 

form the above experiment without 
the aid of the parabolic reflectors, by 
arranging his apparatus as shown in 
Fig. 4. The transmitter consists of a 
small induction coil, a battery capable 
of operating the coil and a key. The 
receiver consists of a metal filings co¬ 
herer in series with a dry cell and galva¬ 
nometer or relay to indicate the arrival 
of the waves. The oscillator or spark 
gap may be two small brass balls. 
Start the experiment by not using any 

of the medium; but when light passes 
obliquely from one medium to another, 
or from one part of the same medium 
to another part of different density, 
it is bent from a straight line or is said 
to be refracted. In other words, when 
light passes from one medium into 
another, in a direction perpendículo. 

ria 6 

F/e. 5. 
metal plates and adjust the coherer so 
that there is positive action when the 
induction coil is operated. Now insert 
the metal sheet B. This shuts off the 
direct waves and prevents the coherer 
from operating. Now take the metal 
sheet A and hold at different angles. 
When it is held in such a position that 
the coherer becomes conducting and 
the galvanometer responds, it will be 
found that the angle on either side of 
the metal sheet B is equal to the other. 

REFRACTION 

Light waves will traverse a given 
substance, such as air, water or glass, 
in a straight line, provided, of course, 
no reflection occurs and there is no 
change of density in the composition 

to the surface, it continues on in a 
straight fine without altering its course; 
but when it passes obliquely from a 
rarer into a denser medium, it is re¬ 
fracted toward a perpendicular to the 
surface. The angle of refraction is 
increased or diminished in proportion 
as the rays fall more or less obliquely 
upon the refracting surface, and to the 
relative densities of the two media. 
Referring to Fig. 5, suppose CD to 
represent a ray of light striking the 
surface of the water. Now, when the 
ray C D enters the water it will no longer 
pass through it in a straight course, 
but will be bent or refracted toward 
the perpendicular line AB as shown in 
the diagram. The effects of the refrac¬ 
tion of light may be further illustrated 
by immersing a straight stick or pencil 
in a glass of water. It will be noticed 
that at the point of immersion the stick 
appears to be bent or broken. This 
is due to the fact that the rays of light 
proceeding from the part of the stick 
immersed in the water are caused to 
deviate from a straight line as they pass 
from the water into the air. 
Some substances have a greater 

refractive power than others. 
Now that we understand the refraction 

of light to some extent, it is not hard 
to apply the analogy to the case of 
electromagnetic waves. 

Fig. 6 shows two diagrams: diagram 
No. 1 represents the refraction of a ray 
of light through a glass prism A. As 
can be seen the course of the ray is 
altered when passing through the glass 
prism. In diagram No. 2, Fig. 6, A 
represents the prism, T the oscillator 
and R the receiver, both equipped with 
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parabolic reflectors to direct the waves 
in parallel beams. The receiver con¬ 
sists of the usual coherer in circuit with 
a galvanometer or relay. Now the 
refraction of the electromagnetic waves 
occurs in precisely the same manner 
as does the refraction of light. Owing 
to the fact, however, that the lengths 
of the electric waves are much greater 

line, provided the structural arrange¬ 
ment is symmetrical with the first; but 
by turning the second plate partially 
around, the symmetrical arrangement 
is altered and the vibrations are inter¬ 
cepted. In the same manner a board 
may be slipped through a grating if its 
plane coincides with the length of the 
bars; but if a second grating is put in 
front of the first, with its bars at right 
angles to the bars of the first so as to 
form a screen, the board can no longer 
pass through. 

Ft 
Fa 7 

than those of light waves, the prism A 
would have to be so large that, if made 
of glass, the cost would be prohibitive. 
However, any good insulator will suffice 
for the prism, pitch and paraffine being 
very good. 

POLARIZATION 
When a ray of light is transmitted 

through certain transparent crystals, it 
undergoes a remarkable change in its 
characteristics. It is no longer reflected 
or refracted, but the effect produced is 
termed polarization and the ray of 
light thus affected is said to be polarized. 
Certain minerals, especially the one 
called tourmaline, have the property of 
polarizing a ray of light transmitted 
through them. 

If a ray of light is passed through a 
thin plate of tourmaline, as A in Fig. 7, 
diagram No. 1, in the direction indicated 
and is received upon a second plate B 
placed symmetrically with the first, 
it will pass through both tourmaline 
plates without any difficulty; but if 
the plate B is given a quarter turn as 
in diagram No. 2, the light is totally 
cut off. Now, it is generally supposed 
that in a common ray of light, the vibra¬ 
tions of the ether which produce it 
take place in every possible direction, 
transverse to the path of the ray, but 
in polarized light they take place in 
only one direction, or are all in one 
plane. 

For instance, the molecular structure 
of tourmaline is such that the vibrations 
in one plane are allowed to pass, while 
those in other planes are absorbed. 
The transmitted ray, having all its 
vibrations in one direction, can readily 
pass through a second plate of tourma¬ 

Fa 8 

Now, with electromagnetic waves 
we have the same phenomena. Refer¬ 
ring to Fig. 8, T represents our trans¬ 
mitter and R the receiver, both being 
equipped with parabolic reflectors. A 
and B are two wooden frames upon 
which copper wires are strung about 
% in. apart. As long as the wires in 
the two frames are parallel, as shown 
in the diagram, the coherer will be 
affected and respond when waves are 
being created by the transmitter; but 
immediately upon turning the frame 
B one quarter around, in such a manner 
that if the two frames were placed to¬ 
gether they would form a screen, the 
waves are blocked, so to speak, and the 
coherer ceases to respond entirely. 

This imitates exactly the experiment 
of passing light waves through the tour¬ 
malines. When the two tourmaline 
plates are arranged so that their molecu¬ 
lar structure is symmetrical, light is 
allowed to pass. Taking the case of 
electromagnetic waves, when the two 
frames are arranged so that their wires 
are parallel (which corresponds to the 
molecular structure of the tourmaline 
plates), as shown in Fig. 8, the waves 
are allowed to pass. But as soon as the 
second plate of tourmaline or the second 
frame of wires (these are termed ana¬ 
lyzers) is given one quarter turn the 
respective light and electromagnetic 
waves are shut off entirely. 
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CONSTRUCTION OF AERIAL TOWERS FOR WIRELESS 
TELEGRAPH STATIONS 

W. C. GETZ 

In this article I shall describe the con¬ 
struction of the aerial tower and ground 
for a high power wireless station. In 
the June issue I gave the design for a 
concrete wireless station, and it is my 
intention to consider the present article 
as the second one of a series dealing with 
up-to-date wireless installations. 

While it is realized that but very few 
experimenters can afford a concrete 
building, and the type of antenna 
treated in this article, yet the informa¬ 
tion given can be successfully applied 
to a less pretentious outfit. 

Referring to Fig. 1, there is given four 
different types of masts or towers that 
are representative of the best construc¬ 
tion in modern practice. The first, A, 

Types of /Ter/a/ Towers • 

a p 

Fig. 2 

is probably the most simple and ser¬ 
viceable type when it is possible to 
obtain the sections in the right lengths. 
For a mast 100 ft. in height, the lower 
section would have to be at least 60 ft. 
and the upper section 43 ft. to allow 
sufficient material for the joint. 

In B is shown the triangular tower 
type of tower, which is usually made 
similar to many windmill towers of 
angle iron, with horizontal side braces 
every several feet. Finished, this makes 
a pyramidal structure that is very strong 
and serviceable. 

In C is given the square tower struc¬ 
ture with lattice cross-bracing. This 
makes a very substantial structure when 
built properly. In Fig. 2 is shown a 
tower of this type installed at Fort 

Levett, Me., which forms part of the 
wireless equipment that the author 
installed while working for the Signal 
Corps. This is 100 ft. high, and is built 
of angle-iron. It is mounted on a con¬ 
crete base, and is guyed from four 
corners at a point 60 ft. above ground. 

There is yet another type of tower or 
mast,—-that shown at D of Fig. 1. This 
is the reinforced sectional type of mast, 
and is made of short lengths of lumber 
bolted together with blocks between 
them at the joints and at other suitable 
intervals acting as reinforcing braces. 
In the photograph at Fig. 3 is shown a 
mast built on this principle. This 
picture is of the famous Manhattan 
Beach Station, “DF,” of the United 
Wireless Co., outside of New York City, 
a station that can be heard anywhere 
along the Atlantic coast. 
With these several styles of construe-
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tion given, the experimenter can choose 
for himself the type he desires. For 
this article, however, we shall discuss 
a combination of the tower C style, with 
a top-mast of the A style on it 

Referring again to the photograph 
of the Fort Levett tower in Fig. 2, it, 
is seen that this is only adopted for 
the “fan” or for the “umbrella” type 
of aerial. Now, the author has always 
preferred the flat-top, “T,” “L” or “7” 
aerial which require two towers, and 
while in this case it will make the cost 
twice that of a single tower, the differ¬ 
ence in the ability to make so many 
different experiments with the two 
towers, impossible with only one, is 
held to justify the expense. 

In this connection it should be noted 
that the naval authorities at Washing¬ 
ton have abandoned the idea of erecting 
the 600 ft. tower that so much has been 
written about, and have decided to 
erect four smaller towers instead. 
The position of our towers will be 

similar to that of the Manhattan Beach 

Fig. 3 

Station, of which an excellent view is 
given in Fig. 5. It will be seen that the 
distance from the station to the aerial 
of our scheme, as shown in Fig. 4, is 
in the same relative proportion as the 
above. 

In Fig. 4 the towers are erected on 
a line 20 ft. east of the east wall of the 
station, and are placed 100 ft. apart. 
The towers are each 61.5 ft. high, and 
upon them are placed the respective 
masts, each of the latter being 46 ft. 
high. When lashed in place they allow 
the horizontal aerial to be 100 ft. above 
ground. 

Referring to Fig. 6, we are given a 
design for the foundations of the towers. 
As each tower weighs over 1,500 lbs., 
when complete, it is necessary that the 
foundation be exceedingly substantial. 

For that reason we have selected a 
concrete base built on a solid foundation 
of rock or well-packed earth. This 
base is to be 1,8 in. deep, pyramidal in 
shape,—5 ft. square at the top and 6 ft. 
square at the bottom. 

It will be noticed that in one corner 
a channel is left in the base, and on 
each side of the channel is an abutment 
with holes for a 2 in. steel pin to be 
inserted. The use of this will be de¬ 
scribed later on. 

Nothing will be given here about the 
building of the forms or molding of the 
concrete as this was thoroughly dis¬ 
cussed in the issue of June, 1910, regard¬ 
ing the “ Concrete Wireless Station.” The 
mixture used will be: 

Cement, 1 part; sand, 3 parts; broken 
stone, 5 parts. For both bases, this 
will require 2 barrels of cement, 1 cu. yd. 
of sand and IX cu. yds. of broken stone. 
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Co^cr^/'e .Base for 7ötver. Bÿ 6 

The bases should be allowed to set 
at least two weeks before any strain 
is placed on them. The abutments 
should be reinforced with bars of iron 
bent to conform with the general out¬ 
line. The Atlas brand of Portland 
cement is specified. 
We will now consider the construc¬ 

tion of the towers. In Fig. 7 is given 
a drawing showing the assembled tower, 
the mast, and cross-sections of the 
tower at certain points. 
The tower proper is built of three 

sections. In the first or base section, 
the four uprights are 22 ft. lengths of 
4 in. X 4 in. timber. At the base these 
are bolted to four 4 in.x 4 in.x 4 ft. blocks, 

making a square base. This makes the 
first section 4 ft. square inside at the 
bottom, and it tapers up to 3 ft. square 
inside at the first joint. The cross¬ 
braces are of 1 in. x 4 in. wood, the 
length decreasing as they go up. They 
are placed on 3 ft. centres on this sec¬ 
tion. As shown in this drawing and 
in Fig. 6, each is shown bolted at each 
end to the uprights, and in the middle 
to the opposite brace. In order to 
economize it has been decided to let 
one bolt do at the uprights, and overlap 
the two braces, tied at each point. This 
will effect quite a saving in bolts, and 
should be adopted as it is as strong as 
with two bolts. 
The second or centre section is com¬ 

posed of four uprights each 3 in. x 4 in. 
and 22 ft. long. At the bottom it is 
fitted with 3 in. x 4 in. blocks each 3 ft. 
long. It is also equipped with 12 in. 
iron braces, shown in the section C-D. 
Besides serving the purpose of bracing 
the joint, these irons are also used to 
hold the guy wires, a thimble being 
slipped over the guy, and fitting on the 
end of each bolt as shown. 

This section tapers to 2 ft. square on 
the inside at the top where it joins the 
third or top section. The cross-bracing 
is of 1 in. x 3 in. wood set on 2X ft. 
centres. This has the same provision 
for brace-irons at the top E-F as at 
C-D. 
The third section consists of 2 in. x 

4 in. uprights fastened as shown taper¬ 
ing to 1 ft. square inside at top. The 
cross-braces are 1 in. x 2% in. stuff, 
placed on 2 ft. centres; 6% ft. from the 
top is placed a cross-brace of 2 in. x 4 in. 
blocks and a special shaped iron brace 
set, as shown in the section at G-H 
and in the enlarged elevation above 
G-H. This to hold the butt of the 
mast. This as well as all other brace-
irons is made of % in. x 2% in. iron. 
At the top, I-J of this section, four 
2 in. x 4 in. blocks are fitted, the centre 
blocks having a hole to fit the mast. 
A brace-iron (not shown) similar to 
that used at each joint is placed here 
for guying purposes. 
The towers should be made of yellow 

pine or chestnut, and only well-seasoned 
wood should be purchased. 

(To be continued) 
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A Unique Amateur Wireless Equipment 
* The wireless telegraph apparatus shown in 
the accompanying illustration is that of a 
Cleveland amateur operator, C. R. Dersten-
lager, who states that with this outfit he can 
readily hear all commercial stations on Lake 
Erie and pick up messages from the boats, 
but is capable of sending messages for a 
distance of only three miles. 
The sending outfit consists of a 1 in. spark 

coil seen inThe corner of the photograph with 
spark gap 'mounted on top. This coil is 
worked on 110 volts alternating current with 
an electrolytic interruption made from an old 
wet battery. In front of the interrupter 
may be noted the key and on the shelf the 
helix and Leyden jars. 
The wireless receiving equipment includes 

a tuning coil, double slide with gauge attached 
and aerial switch above the coil together with 
two detectors, carborundum and silicon, as 
well as a variable condenser, potentiometer 
and a pair of head phones of 1,500 ohms. 
The aerial consists of four wires suspended 

between a pole on top of the house and one on 
top of the bark, giving a total height of 40 ft. 
at one end of the antenna and 25 ft. on the 
other end. In this amateur outfit is also 
included a tuning coil and a span, containing 
5 detectors, one each of carborundum, silicon, 
molybdenite and two of the electrolytic types. 
A receiving outfit is mounted on a box and 
the end of the phones connected to a switch¬ 
board jack. In the illustration may also be 
seen a small portable wireless apparatus 
between the receiving and sending apparatus, 
also a Marconi receiving outfit. 

FRANK C. PERKINS. 

Returns From Fight Sent by Wireless 
Amateur and professional operators along 

the Pacific coast near San Francisco received 
returns by wireless by rounds from the 
Jeffries-Johnson fight, which was fought at 
Reno, Nevada, on July 4th, at the same time 
that the bulletins were being posted in front 
of the large newspaper offices. 
The returns were flashed from TG, a large 

wireless station in San Francisco, at the offices 
of the Western Wireless Equipment Company. 
The returns were also received by several 

ships out at sea, among them being the 
Oceanic Steamship Company’s liner “Sierra” 
on her way to San Francisco from Honolulu, 
whose operator gave out the fight bulletins 
to the passengers as soon as they were re¬ 
ceived. 
At 3:39 p.m. TG was sending out returns 

from the twelfth round when he suddenly 
started on the fifteenth, saying that Jeff 
was getting wobbly and that Johnson had 
knocked him out. 
The news was posted on the bulletins at 

3:41. Later Hillcrest, the U. W. Co.’s big 
15 k.w. station at San Francisco, sent out the 
news of Johnson’s victory, as did also the 
government station at the" Farallone Islands 

ELLERY W. STONE. 

The Telefunken Company and the Lepel 
Wireless Telegraph Syndicate have been ex¬ 
perimenting with new systems of wireless 
telegraphy, in which the Hertzian waves 
produce characteristic musical notes, which 
can be very easily distinguished from the 
harsh and rattling noises produced by the 
receivers of other systems. 

The Arlington Heights Wireless Club was 
formed on July 9, 1910, by Messrs. Doane and 
Peterson. The object of the Club is to experi¬ 
ment with wireless telegraphy and telephony. 

All persons desiring to become members 
are requested to send name, age, address call 
and a brief description of their station, to 
Mr. A. Harold Peterson, 154 Westminster 
Ave., Arlington Heights, Mass. 

Capt. Hovland of the Norwegian navy has 
invented a printing wireless telegraph re¬ 
ceiver, which operates in a manner similar 
to the Hughes and Boudot printing telegraphs 
and is not influenced by stray waves.—La 
Nature. 

Prof. Rossi has devised a new wireless 
telegraph receiver, which he calls a convector. 
The apparatus consists essentially of a very 
fine iron wire, suspended vertically and carry¬ 
ing a small mirror at its middle point. This 
wire is traversed by an alternating current 
of low frequencv, and oscillates between two 
bar magnets. The oscillations are projected 
by the mirror upon a scale in the form of a 
luminous band, and the length of the luminous 
band begins to fluctuate in an aerial electric 
waves, but as soon as these waves reach the 
wire, the amplitude of its oscillations and the 
length of the luminous band begin to fluctuate 
in a manner which corresponds to the char¬ 
acter of the messages sent out from the trans¬ 
mitting station. The signals can be recorded 
by photography. 

It is announced that the English coast 
stations of the Marconi International Marine 
Communication Company have been pur¬ 
chased by the British Post Office, which has 
also acquired the right to use, for the next 
14 years, all existing and future patents of 
Marconi, which relate to the operation of these 
stations. The sum paid to the company is 
about $67,000. The stations at Poldhu and 
Clifden will continue to be operated by the 
Marconi Company, for communication be¬ 
tween England and the continents of Europe 
and America. 
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Editor Wireless Dept. 
Electrician and Mechanic. 
Dear Sir: Please answer the enclosed 

questions as soon as possible in the Electrician 
and Mechanic. 

I have just changed the location of my 
station and when I get it in running order 
again, I will send in a couple of photos. I 
find that not only myself but all the amateurs 
around here are particularly pleased to learn 
shortcuts in making apparatus, such as those 
knife switch contacts as shown in current 
number, and think that more contributions 
of a like nature would be very enjoyable. 
Although only 10 miles from Boston, I have yet 
to hear any amateur interference with N.A.D., 
although I am told he has held his key down 
for long periods when unoffending amateurs 
were talking, but I have no doubt that there 
are two sides to the subject. 

I heartily agree with the “Washington 
Amateur,” and hope that some such law as 
he has suggested will come into effect instead 
of this “Wireless Trust,” Robert’s bill. 

Hoping I haven’t taken too much of your 
time, I remain, 

Yours respectfully, 
Stoneham, Mass. STUART R. WARD. 
P.S.—This month’s Wireless Department 

is “the best yet.” 

Chief Operator Snyder and wireless instruments 
at the Beaufort, N. C. government station 

Sampson Pub. Co. 
Gentlemen: I am sending under separate 

cover four photos taken at the U.S. Wireless 
Station at this place. Being a sort of central 
point on the coast between north and south, 
the operators have many busy hours both 
day and night. It is said the operator with 
receiver was on duty at time of distress of 
Kentucky, last winter off Hatteras, and that 
he was the first to wire the news to Washing¬ 
ton. 

Respectfully, 
A. D. DART. 

Beaufort, N.C. 

NEW WIRELESS ASSOCIATION 
The Springfield Wireless Association was 

organized at their rooms, on Saturday, May 
14, 1910, starting with a membership of 12 
members. 
The following officers were duly elected: 

A. C. Gravel, president; T. F. Cushing, sec¬ 
retary; Roy Armstrong, treasurer and Donald 
W. Martensen, technical adviser. 
The purpose of the association is to regulate 

the amateurs so as to cause no annoyance 
between amateurs and commercial companies, 
or between the amateurs themselves. Also to 
assist the amateurs in this vicinity in the 
proper erection of stations, location of trouble 
and proper selection of apparatus for their 
respective stations. 
Any amateurs wishing to join should write 

to the secretary. 

Regulating Time by Radio-Telegraphy 
The possibility of employing signals sent 

by wireless telegraphy to correct the time 
of chronometers and clocks has long pre¬ 
sented itself to many minds, and not long 
ago a practical test was made between two 
great transatlantic steamships in mid-ocean, 
which thus exchanged their chronometer 
times. One was found a few seconds in error. 
Messrs. Claude and Ferric have just reported 
to the Paris Academy of Sciences the results 
of their experiments with wireless time-signals 
between Paris and Montsouris, showing that 
the method is capable of furnishing compari¬ 
sons within a limit of error of less than one 
one-hundredth of a second. The experiments 
are to be continued between Paris and Brest 
by means of the great installation of the 
Eiffel Tower. 

A Call to Amateur Wireless Operators 
To the Editor of the Scientific American: 
The amateurs and experimenters in wireless 

telegraphy in New York City and Philadelphia 
have started a movement to organize all the 
amateurs in America with a view of express¬ 
ing to Congress the opinion of the organized 
amateurs as regards restrictive legislation. 
The amateurs desire that a full opportunity 
may be given them to express their views to 
Congress before any of the pending bills be 
enacted into law. 

I have been retained as counsel for this 
movement. If your valuable paper will 
publish this letter, I trust that every wireless 
enthusiast throughout the United States will 
send his name to me at my office, Hibbs 
Building, Washington, D.C. 

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

this department free of charge. The writer must give his name and address, and the answer will be published 
under his initials and town; but. if he so requests, anything which may identify him will be withheld. Ques¬ 
tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of the letter, 
and only three questions may be sent at one time. No attention will be given to questions which do not follow 
these rules. . .... , , - . . Owing to the large number of questions received, it is rarely that a reply can be given in the first issue 
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage, 
and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot 
guarantee to answer within a definite time. ... ■ , , . , „ 

If a question entails an inordinate amount of research or calculation, a special charge of one dollar or 
more will be made, depending on the amount of labor required. Readers will in every case be notified if such 
a charge must be made, and the work will not be done unless desired and paid for. 

If you do not find vour questions answered in this issue, kindly repeat, as a 
LARGE NUMBER WERE LOST IN THE MAIL 

1446. Transformer. W. E., 
San Francisco, Calif., asks: (1) Kindly give 
me data on a X k-w - transformer and con¬ 
denser to run on 110 volts a.c. ? Ans.—See 
article on 500 watt coil in the August, 1908, 
Electrician and Mechanic, and Construction of 
a Condenser, in the April, 1910 issue. 

1447. Dynamo: Proper Size of. J. I. E., 
Charlotte, N.C., asks: (1) What voltage and 
amperage should a dynamo have to run two 
motors; one a 4 volt, IX ampere; the other 
a 10 volt, 1 ampere? (I intend to use a 
rheostat to bring down the voltage.) (2) 
What difference will it make to use a 100 volt 
meter on a 110 volt current, instead of a 10 
volt one? Ans.—(1) Assuming that you 
wish to use direct current your problem is 
not a hard one. Your motors would, of 
course, be wired in parallel to the dynamo 
and since the highest voltage needed is 10, 
the dynamo should deliver its output at a 
pressure of 10 volts by the addition of a re¬ 
sistance in series the 4 volt motor hence 

1 10 „ „. , — = =—— or R = 24 ohms. 
4 R X 16 

So by introducing a resistance of 24 ohms in 
series with the 4 volt motor, it may be safely 
used on a 10 volt line. The output in amperes 
of the dynamo should equal the sum of the 
amperes used by the motor of 1X amperes. 
Allowing a little more than the above figures 
for friction, the line voltage may be 
brought down to the proper amount to deter¬ 
mine the proper resistance. Use Ohm’s law 

C = — 
C .RThe resistance of the motor should first be 

known 
1 4 — = ,, whence R = 16 4 R, 

Now to have a current of X ampere flow 
through a line where the e.m.f. is 10 volts 
the total resistance must be the required 
resistance plus the resistance of the motor, 
or 16 ohms. (2) Do not use a 100 volt meter 
on a 110 volt line. 

1448. Receiving Distance. S. R. W., 
Stoneham, Mass., asks: (1) What ampere 
switch and what size ground wire would be 
needed to give protection from lightning, if 
all wires are on outside of house and connected 
as shown to a ground of 25 sq. ft. Hen wire 
and a No. 16 or 18 lead in wire? Would pre¬ 
fer a cable of two or more wires to ground if 

below No. 12 is needed. (2) With water 
pipe ground and aerial 36 ft. long, 27 ft. high, 
of 3 phosphor bronze wires, and above set, 
what of following stations can I receive ? 
Bridgeport, Conn., 2 k.w. ; Fire Island, N.Y., 
5 k.w.; Nantucket Shoals lightship, 5 k.w.; 
New York City, 2 k.w.; Portsmouth, N.H., 
3 k.w.; New York City, 15 k.w. Ans.—(1) 
See the May, 1910, issue. (2) Your aerial 
is too low and too short. It is doubtful if 
you could receive any of the stations you 
name. 

1449. To Renew Dry Cells. B. C. W., 
Santa Ana, Col., asks: (1) Is there any way 
to renew dry batteries, and if so, how? (2) 
How much would it cost to make the wireless 
instruments, as shown on page 423 of the May 
issue of the Electrician and Mechanic, that 
will send and receive 150 to 200 miles? (3) 
How much will it cost to make about a % h.p. 
steam engine? Ans.—(1) Dry cells may be 
temporarily renewed by boring holes in the 
pitch at the top of the cell and moistening 
the interior with a solution of vinegar, or sal 
ammoniac or salt water. (2) A set of wireless 
instruments to receive 150 to 200 miles, if 
made at home, can be made at a cost of $12. 
This price is only approximate, and includes 
aerial wire, ground wire, aerial switch, tuning 
coil, condenser, detector, 500 ohm phone, etc. 
(3) A X h-P- steam engine can be made at a 
cost of $15 to $20, the exact amount depending 
upon the amount of work which you do. 

1450. Electricity Through One’s Body. 
N. S., Medford, Wis., asks: (1) How much 
current and volts pressure can a man allow 
to pass through his body from one hand 
through the other, or from hand in the earth, 
without suffering any bad results? (2) If a 
man can answer all the questions asked about 
stationary engineering can he get a license, 
or must he be able to give reference and whole 
experience in order to get a license, and can 
he obtain blanks for examination with all 
the questions, and where? Ans.—(1) It 
depends upon whether the current is direct 
or alternating, and if the latter, the frequency 
of alternations must be taken into account. 
For some people, 10 amperes at 500 volts 
pressure would be sufficient to kill them, 
while for others that amount of current would 
be harmless. Generally speaking, 500 volts 
and 1 ampere is the least that would ever 
kill any one. If the current is alternating 
the above discussion would apply, until 
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alternations become so rapid that they will 
not affect a person. The discharge from a 
Tesla coil cannot be felt, although the voltage 
is high in the thousands. The amperage in 
this case is, of course, very small. (2) The 
answer to this question depends upon the 
locality in which one lives. We advise you 
to consult the nearest license bureau of steam 
engineers. Write to Milwaukee, Wis. 

1451. Tuning Coil.—Iron Wire for Rheo¬ 
stat. H. P. H., Abilene, Kansas, asks: (1) 
What length iron wire No. 16 will I need for 
a rheostat, reducing 110 volts a.c. to 80 volts 
5 amperes ? (2) What wave length tuning 
coil is necessary for 100 mile receiving set ? 
(3) Can I use No. 18 copper wire; if so, how 
many feet for above coil? Ans.—(1) You 
are slightly “mixed” in your understanding 
of wireless instruments. We presume you 
want the size of tuning coil which will receive 
messages coming from a distance of 100 miles. 
Now a tuning coil which will receive from a 
station sending 5 miles away, will receive also 
a message coming from a distance of 1,000 
miles. Hence any of the tuning coils de¬ 
scribed in our recent issues will serve your 
purpose. See the Electrician and Mechanic 
for February, 1910. (3) See February, 1910, 
issue of this magazine. 

1452. High Frequency Coil. R. A. H., 
Chicago, Ill., asks: 1 have a spark coil giving 
1 % spark, and want to build a high frequency 
coil of the large proportions. Will you please 
advise what size and amount of primary and 
secondary wire to use, also the size and rela¬ 
tive positions of the two coils? I will thank 
you in advance for this. Answer in next 
month’s issue. Ans.—See “The Construction 
of a Tesla Coil,” in the May, 1908, Electrician 
and Mechanic. 

1453. H.C. Receivers. K. H., New Dorp, 
S.I., asks: (1) I have two sets of H.C. re¬ 
ceivers; one set wound to 4,000 ohms, the 
other to 2,000 ohms. Why don’t I get the 
better results with the 4,000 ohms set than 
the 2,000 ? (I don’t.) • (2) Kindly explain 
why it is that when I put the receivers on that 
it generally takes two or three minutes for 
the receivers on the right-hand side to respond 
to the signals as well as the left. I have 
reversed the receivers and find that one of 
them never works right until I have been 
using them for a short while. (3) I have an 
aerial 4 wire, 50 ft. long, 250 ft. above the 
sea level, 3 miles inland; 4,000 ohm receivers, 
silicon detector, tuning transformer, fixed 
and variable condensers; instruments 30 ft. 
below aerial; ground, in well. What ought 
to be my range? Ans.—(1) Upon receipt 
of your inquiries, we wrote to the Holtzer-
Cabot people for an explanation of the phe¬ 
nomena which you experienced. At the same 
time, we mentioned the fact that our wireless 
editor had the same experience with his H.C. 
receivers. We have today received the follow¬ 
ing reply: “We think, no doubt, that the 
trouble is caused by the receiver diaphragm 
being affected by the warmth from the ear. 
These diaphragms are adjusted very close, 
and it is possible that when cold, the air gap 
between the pole pieces and the diaphragm is 
greater than is the case after the receivers 

have become warm. There should, however, 
be no difference between the receivers on a 
head set. We will do some experimenting 
to determine if possible what feature of the 
construction causes the difficulty of which 
you complain.” In regard to the first ques¬ 
tion, we would say that there is very little 
difference in strength of the .signals received, 
whether 2,000 or 4,000 ohms receivers are 
used. In reply to the third question, we 
would say that we refer you to question No. 
1311, in the May issue or the Electrician and 
Mechanic, where you may find an answer. 

1454. Receiving Distance—Proper Meas¬ 
urement of Aerials. F. C. W., St. Louis, 
Mo., asks: (1) At what distance should I 
be able to hear a 5 k.w. commercial station 
with an aerial 50 ft. from the ground and 30 
ft. long? Instruments are located 15 ft. 
below top of aerial. Instruments: variable 
condenser, fixed condenser, tuning trans¬ 
former, perikon detector, electrolytic detector, 
silicon detector and potentiometer. (2) What 
sort of an aerial should be used with a % k.w. 
open core transformer, helix, condenser and 
electrolytic interrupter to transmit 100 miles ? 
(3) When you speak of an aerial as being 
50 high do you measure it from the ground 
level or from the level of the instruments? 
Ans.—(1) From 75 to 150 miles. (2) You 
would have considerable difficulty in trans¬ 
mitting a distance of 100 miles over land 
with a X k.w. transformer. Use an umbrella 
type aerial as described in the May, 1910, 
Electrician and Mechanic. Your sending 
distance would probably be about 50 miles 
at the most. (3) The height of an aerial is 
measured from the ground. 

1455. Relay—Lightning Arrestor. C. N., 
Upham, N.D., asks: (1) What is a relay and 
how is it constructed ? (2) Do I have to 
have a lightning arrestor in any place in my 
wireless telegraph outfit ? (3) How does 
one cloud get its negative charge and another 
its positive? Ans.—(1) A relay is an instru¬ 
ment used to signals made of a very weak 
current of electricity. They are used prin¬ 
cipally in telegraph circuits and by their 
action close a local circuit which is strong 
enough to operate a telegraph sounder. (2) 
Yes. See article by Mr. Guilford in the May, 
1910, Electrician and Mechanic. (3) See 
article in September issue on atmospheric 
electricity. 

1456. Wireless Mast. A. J. S., Maynard, 
Mass., asks: (1) Am planning to erect a 
metal mast to be constructed from galvanized 
iron pipe, as follows: first section 35 ft., 2 in. 
pipe; second section 25 ft., IX in. pipe; 
third section 20 ft., 1 in. pipe; top section 
20 ft., X in. pipe. (2) Would it be safe to 
erect this mast on a square of ground measur¬ 
ing 30 ft. each side, or would the angle be too 
small to give sufficient anchorage? (3) Can 
the top guy-wires be used for an antenna if 
properly insulated, and the remaining guys 
be broken up into short lengths by means of 
strain insulators? Ans.—(1) I could not 
advise you to use iron pipe for your mast 
which you are contemplating. It has been 
found impractical to build masts of iron pipe 
of such a height, the danger being in erecting 
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them, as they have a great tendency to buckle. 
I do not know of an iron pipe mast ever having 
been built higher than 60 ft. There is a firm 
in this city, the Clapp-Eastham Company, 
727 Boylston Street, who make a metal mast, 
using special method of construction, which 
has been found to be quite easily erected to 
a height of 100 ft. The mast comes in 10 ft. 
sections, and being made of sheet metal is 
very light. It is built so that the guy-wires 
are used as the antenna, as the mast would 
not support the strain of any other form of 
aerial. We would suggest that you write 
them, as they will be pleased to give you in¬ 
formation about it. (2) In regard to your 
second question, we would say that a plot of 
ground 30 ft. on each side is entirely too small 
to erect a 100 ft. mast. The guy-wires for 
a 100 ft. mast are usually anchored at least 
50 ft. from the base of the mast. (3) In 
regard to your third question, we would say 
that the top guy-wires may be used for an 
antenna ; in fact, any of the guy-wires and this 
style antenna, called the umbrella type, has 
been found to be in most cases the best all-
round type of aerial for both sending and 
receiving. 

1457. Size of Cores. E. S., Providence, 
R.I., asks: (1) How do you tell how many 
ohms there are in a coil ? (2) Does the size of 
core make any difference to the coil? (3) 
What do you mean when you say 10 in. coil? 
A coil that gives a 10 in. spark? Ans.—(1) 
Certain measuring instruments are necessary. 
(2) Yes, the output of an induction coil 
influenced considerably by the size of core. 
(3) A 10 in. coil is one which will give a spark 
10 in. in length. 

1458. Brass and Copper—Electrolyte— 
Detector. G. D. L., Pittsburg, Penn., asks: 
(1) Can brass or copper be hardened after 
they are annealed? If so, how? (2) Of 
what does the electrolyte in the electrolytic 
detector consist of, and what is the best metal 
for the metallic electrode ? (3) Can a silicon 
or a perikon detector be used efficiently with¬ 
out a condenser. Can you give me the wiring 
diagram of a receiving set using both detectors 
and not having a condenser? Ans.—(1) 
Brass and copper are hardened by working 
them, and annealed by heating. For in¬ 
stance, hammering a piece of sheet brass or 
copper will harden it to a greater or less degree 
while brass or copper wire may be hardened 
by drawing it. 

1459. Wire for Tuning Coil—Glass for 
Condenser. H. B., Middletown, Ohio, asks: 
(1) How many pounds or feet of wire is used 
on the tuning coil and potentiometer, and 
what are the drums made of ? (2) How many 
kilowatt would the transmitting outfit be and 
how far can I receive? Is window glass all 
right for the condenser? Ans.—(1) About 
250 ft. for tuning coil, about 100 ft. for poten¬ 
tiometer. The drums are made of cardboard. 
(2) About 1 k.w. Window glass will do for 
condenser, although it is not the best. 

1460. Dynamo. H. H. G., Worcester, 
Mass., asks: (1) Could you give me data on 
construction of dynamo for an induction 
coil of about 10 in., using vibrator as described 
first in your June issue? Dimensions: core 

18 in. long, IX in. diameter; primary three 
layers No. 10 d.c.c. wire; secondary, 12 lbs. 
No. 30 s.c.c. insulated with paraffin, shellac 
cardboard, and empire or linen cloth. It is 
to be wound in sections %6 in. thick. (2) 
I am thinking of running dynamo with an 
arrangement of gears and a weight that will 
fall 5 or 6 ft. every 10 hours. Would this 
be practical? Ans.—(1) It would prove very 
impractical and costly to build a dynamo for 
such a purpose. (2) No, it would be impossible. 

1461. Reflecting Telescope. J. B. B., 
Washington, D.C., asks: (1) What is, and 
how to obtain the “rough tool” on which 
you work the glass. Is it to be made to order, 
or can it be bought from a supply house ? 
how accurately must its surface curvature 
conform to theoretical figure ? That is, can the 
ordinary blacksmith, say, cast it or cut it 
from design or pattern? (2) If I use car¬ 
borundum instead of emery, shall I get the 
same grades as you need in emery ? Would 
not it be best to rough out with the harder 
stuff, and do the fine grinding in the emery 
at least for the novice attempt? (3) I do 
not want—cannot handle, ready-—the bulky 
telescope resulting from a 9 in. in the 63 in. 
focus, or even 6 in., 60 in. I plan to make a 
mirror, D= 6 in., F— 48. Can you give a 
rough idea of what such a reflector would do, 
officially and otherwise; would it be fairly 
conveniently “portable”? What would be 
its over-all dimensions and tube diameter? 
And roughly, what magnification would it 
stand, if well figured, with good definition? 
In mirrors, D= approx. 6 in., could you sug¬ 
gest a better set of dimensions near what I 
have given above ? (4) How small—diame¬ 
ter— can a mirror be successfully ground, and 
how small a reflector telescope can be made ? 
Could a 3 in. one give bright enough images, 
with say, focal length 30 to 36 in., to stand 
20 to 40 diameter magnification? Ans.— 
The rough tool is usually turned from cast 
iron, and is cut with a spherical curve. Fuller 
information on this subject can be found in 
Orford’s “Lens Work for Amateurs;” price, 
81.50. Carborundum may be used instead 
of emery, and cuts quicker, but must be used 
with more caution. Probably emery would 
be safer for a first attempt. In regard to the 
working qualities of telescopes, you would 
have to apply to some astronomer, as this 
is information which we regret being unable 
to give you. Why do you not write or call 
at the Naval Observatory in your city, where 
we are sure they will give you information, 
and where you can probably look over con¬ 
siderable literature on the subject? A tele¬ 
scope with 48 in. focus would naturally be 
about 4 ft. over all, and the tube diameter 
does not need to be much greater than that 
of the mirror. Reflecting telescopes are not 
usually considered very portable instruments, 
being best set on a permanent foundation with 
clock work. There is no lower limit to the 
size of the reflecting mirror. Naturally, the 
smaller it is the more accurately it must be 
figured, and much magnification is not very 
practical. You would do better, if you want 
magnification, to get it by using a larger lens, 
thereby collecting more light. 
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When you buy a pair of pliers, look 
for The MARK of the MAKER 

It’s the only way to tell how much experience, ability, and reliable, honest work¬ 
manship was put into the making. 

The P. S. & W. “No. 30” STAR-RIVET BOX-JOINT PLIER, is one of a 
large line of P. S. & W. Guaranteed Pliers bearing the P. S. &. W. Trade-mark that 
stands for 90 years of experience and the highest standards of quality and workmanship. 
The expert lineman insists on having a “No. 30” P. S. & W. Plier because he knows 
who made it. He knows it will cut clean and true. He knows he can trust it. 

Write for our 160 paie “Mechanics’ Handy List,” sent free at your request. 

It contains many paites of useful information and a catalog of over 200 tools 

for Electricians, Machinists, Tinsmiths and Carpenters. 

The Peck, Stow & Wilcox Company AÆ A \’I T 17 *he Largest Line of Mechanics* 
Established 1V 1 ÁV 1 Ai VJ 1 IV kJ Hand Tools Offered by Any Maker Five Large 
',819 Address Correspondence to 23 Murray Street, New York City Factories 
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BOOK REVIEWS 
Mission Furniture: How to Make It. Part 

II, Popular Mechanics Handbooks, Series 
. No. 3. Popular Mechanics Co., Chicago. 
This neat little handbook describes the 

construction of mission furniture, and is 
written in easily understood language, so 
that any amateur carpenter can make the 
pieces described therein. The book is pro¬ 
fusely illustrated with half-tone cuts, and 
also with numerous working drawings. Al¬ 
together, no one who contemplates building 
a piece of mission furniture should start 
without first providing himself with a copy 
of this handbook. 
Flying Machines: Construction and Opera¬ 

tion. By Jackman-Russell-Chanute. 221 
pages. Charles C. Thompson Co., Chicago. 
Price $1.00. 
This book completely describes the con¬ 

struction of a glider to cost $20, and also 
the construction of a bi-plane. Data on all 
the modern successful heavier-than-air ma¬ 
chines is given, together with working plans 
and illustrations made from photographs. 
The theory of flying is presented to the reader 
in an easily understood form. The book 
should be valuable, not only to the amateur 
aviator, but to all those who would know 
more of the art of flying. 
The Wireless Telephone. By H. Gernsback. 
Modern Electrics Publication, New York 
City. Price, 25 cents; cloth, 50 cents. 
This little handbook professes to be a 

“Treatise on the low power wireless telephone, 
describing all the present systems and inven¬ 
tions of the new art.” 

It consists mainly of a series of short de¬ 
scriptions of various attempts at telephony 
without wires. 

TRADE NOTES 
The Holtzer-Cabot Electric Co., of Brook¬ 

line, Mass., have issued some new pamphlets 
descriptive of their type “C” and “K” motors, 
which should prove interesting to our readers. 
Their type “C” motor is one used for elevator 
purposes. The type “K” motors are of the 
direct current type and are interesting in 
that the larger sizes may be used as generators. 
The Holtzer-Cabot Co. also make pumping 

sets, which have proved highly efficient for 
the work which is required of them. 

The University of Pittsburg, Pittsburg, 
Pa., has adopted a plan of co-operative in¬ 
struction which is unique and blends most 
satisfactorily with the engineering and in¬ 
dustrial environment of that institution. 
Believing that students who spend their 
vacations while at school in engineering 
offices and industrial shops have been better 
prepared for entrance upon their life’s work, 
the trustees have adopted a plan of co-opera¬ 
tion to cope with this phase of the situation. 
Pupils enrolling there get, besides the usual 
amount of time devoted to instruction, four 
periods of three months each, in the engineer¬ 
ing industries of the Pittsburg district. By 
this plan the student gets the usual theoretical 
course and in addition twelve months of 
practical work, all in the space of four years. 

Mr. William C. Getz, of the United States 
Signal Service, has completed the installation 
of additional telephone apparatus at Fort 
Snelling, Minn., and has also finished his work 
on the wireless station at Fort Riley, Kansas. 
He is now at Fort Leavenworth, Kansas, in¬ 
stalling a target range buzzer system. 

The Ge Mazda Lamp 
It is a question only of time when the carbon 

filament incandescent lamp will be a thing of 
the past, and while it is still in general use, 
it is being rapidly replaced by the more 
modern and highly efficient metal filament 
lamps, of which the Tungsten filament lamp 
is the most recent development. 

Bulletin No. 4739, just issued by the General 
Electric Company, describes the Ge Mazda 
incandescent lamp which has an improved 
Tungsten filament and gives the high efficiency 
of 1 to 1 watts per candle. In other words, 
the Mazda lamp divides the cost of current 
by three, or gives three times as much life 
for the same expenditure of energy. 
The bulletin describes this lamp in great 

detail, and illustrates the various sizes of 
this type of lamp for use on multiple circuits. 
It contains tables showing cost of operation 
and life, effect of voltage variation on candle¬ 
power and watts, relative costs of lighting 
with various lamps for equal illumination, 
etc. It also devotes considerable space to 
the reflectors necessary to give the best re¬ 
sults. 

Battery Charging Rheostats 
A most interesting booklet of 48 pages, en¬ 

titled “Battery Charging Rheostats,” has 
just been published by The Cutler-Hammer 
Mfg. Co., of Milwaukee. The booklet de¬ 
scribes this company’s entire line of battery 
charging rheostats, comprising two types for 
charging ignition batteries and six types for 
general charging work, for electric pleasure 
vehicles and for trucks. Full-page illustra¬ 
tions of the various types are shown besides 
several special types such as a motor-generator 
set panel and a panel for use with a gas engine 
driven dynamo and storage battery. One 
section of the booklet is devoted to descrip¬ 
tions and illustrations of protective panels and 
devices. The applications and advantages 
of the low current cut-out, maximum voltage 
cut-out, solenoid switch and overload circuit 
breaker arrangements are pointed out. These 
devices prevent overcharging and protect 
the batteries against damage due to abnormal 
current conditions. The method of tabulating 
the electrical data and the list prices is worthy 
of comment, all information being condensed 
into a single table. This publication (copies 
of which can be obtained on request) should 
prove of value to all interested in battery 
charging. _ 

We have been advised by one of our ad¬ 
vertisers, Modern Systems Correspondence 
School, that inquiries have been received, 
and they have been unable to send free in¬ 
formation in regard to their courses, owing 
to the fact that the inquirers failed to give 
complete name and address. We would, 
therefore, suggest that persons interested 
make application again. 
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MN'T« WIRELESS 8?FHB°^s 
COURSES 

Operating. Constructing. Engineering. 
TERMS 

Spring, Summer, Autumn, Winter. 
SESSIONS 

Morning. Afternoon. Evening. 
s r e c I A i, 

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

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

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

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

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 “ MORKIS CH AIK” described in the August number of Electrician and 
M EC HAN ic. 

ZbÆ. OLTSHING 
20 RAWSON ROAD - - WOLLASTON, MASS. 

YOUR KEYS CAN’T TALK 
But—This German Silver Key 
Check will tell your name and 
D address in case of loss. 

Price, with A fT cents, postpaid. 
Cut is half-size Key R inÄ IO (Ovtr30rtyl«) 

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

BRASS BALLS 
“ KNIFE ” Fat. 

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

PRESSED STEEL M FG. CO., 
454 The Bourse, Philadelphia, Fa. 

GOT A CAMERA? °™? NAOT?
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, 
and has the largest circulation of any Collectors’ monthly in the world and in size has no rival. OUR MOTTO: 
“ The best and lots of it.” Invest ten cents judiciously by sending it to 
L. T. BRODSTONE, Publisher - SUPERIOR, NEBRASKA, U.S.A. 

Send 5 cents for membership card to American Camera Club exchange. Over 9,500 members in all parts of 
the world, or 50 cents for one year’s membership in American Collectors’ Union. Try it. No matter what’s your 
Hobby, the West keeps you posted. 

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

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

Flying Machines 
Construction and Operation 

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

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

PRICE 
Cloth. $1.00 Leather. $1.50 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

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

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

SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mass. E. F. REECE CO., Greenfield, Mass. 
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Electrician and Mechanic 

PATENT BUREAU 
/ 

United States and Foreign Patents Obtained 

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

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

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

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

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

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

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

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

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

Inventor (Name in full). 

Residence (Street and No.). 

City or Town. 

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

Electrician and Mechanic Patent Bureau 
P.O. BOX 8706 BOSTON. MASSACHUSETTS 
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THE LATEST BOOK 
- : ON = 

ELECTRIC WIRING 

A STORY BOOK FREE 

1— i— v, i niu 

WIRING 
JOSEPH G. BRANCH 

body can do their own work. Ask 
Necurrd free with our course in Practical 
Wireless Telegraphy. 

is yours. $1.00 
clown, $1.00 
in 30 days. 
The only ele¬ 
mentary prac-
t ical book 
comple te 1 y 
covering the 
subject of 
Electric Wir-
i n g with 
Wireless In¬ 
stallations 
and all under-
writers re¬ 
quirements. 
Electric Wir¬ 
ing is the very 
latest book by 
I o s E P H 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 

Very interesting and instructive to those wanting the very best edge 
tools made. Apostai addressed to Mack Co., 18 Brown’s 
Race, Rochester. N. Y„ sole makers formore 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 Ä8.OO 

ELDREDGE ELECTRIC MFG. CO. 

12 P.O. Sq., Springfield, Mau. 

TELEGRAPHY 
TAUGHT 
in the shortest possible time. 
The Omnigraph Automatic 

Transmitter combined with 
standard key and saunder. 
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.. New York 

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

1000 BARGAINS IN WIRELESS TELEGRAPHY 

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

BURTT MFC. CO., Wollaston, Mass, 

M < ■ O X. Construction Motor DOatSîand Operation 
By THOMAS H. RUSSELL, M.E., LL.B. 

Pocket size, 292 pages, fully illustrated, flexible gray 
leather, round corners, red edges. À manual for 
motor boat and yacht owners and all users of 
marine gasoline engines. 

CONTENTS 
Principles of Marine Gasoline Engines—The Two 

Cycle and Four Cycle Engine—The Power Boat in 
Business, Recreation and Racing—Recent Models 
of Marine Engines—Battery and Magneto Ignition— 
Use of Wet Batteries and Dry Cells—High Tension 
and Low Tension Current—The Storage Battery 
and Dynamo—Actual Working of Marine Gasoline 
Engines—Instructions for Beginners—Cooling Sys¬ 
tems and Pumps—Carburation and Carburetters— 
Proportioning the Fuel Mixture—The Gasoline Feed 
—Valves and Connections—Latest Improved Types 
—Motor Troubles: Their Causes, Symptoms and 
Remedies—Lubrication and Lubricators for Marine 
Engines—Assembling a Marine Gasoline Motor— 
Offset Cylinder Construction — Reverse Gears — 
The Reversible Propeller—Starting Devices and Con¬ 
trol-Marine Air and Water Mufflers—The Sub¬ 
merged Exhaust Propeller Wheels—Two and Three 
Bladed Wheels—Motor Boat Hull Construction— 
Hints for Amateur Boat Builders—Practical Work¬ 
ing Plans and Specifications—Selection of Materials, 
Etc.—Approved Methods for Operating Marine 
Gasoline Engines—Auxiliary Power Craft—Gasoline 
Engine Power for Heavy Marine Work—Navigation 
Laws and Hints for Amateur Sailors—Choice of a 
Boat—Choosing an Engine—Steel Boat Co isttuc-
tion—Cabin Cruisers—Power Dories—Motor Boat 
Accessories—Kerosene Engines—Electric Craft. 

PRICE, Flexible Leather, »1.60 
Cloth Binding, 1.00 

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

NEW WIRELESS 
LOOSE COUPLE COIL 

Tunes out undesired interfering sig¬ 
nals—conqiensates ditferent height 
aerials. Desired signals kept loud, 
sharp and clear. Mahogany base— 

fwL brass, part nickeled. Send 2c for 
catalog. ETHERIC ELEC-

'■8- -T TRIC CO.. 278 I.enox Ave., corner 
124th St.. Salesroom and Factory, 71 
Barclay St., New York, N.Y. 

$54.00 per day the record 
of the CAMERA-SCOPE 

And we can prove it. Anyone can operate it. Makes 
6 finished button photographs a minute. Price of 
Camera-Scope with supplies for making 300 pictures 
(enough to pav for the complete outfit) >25.00. 
Extra buttons »1.00 per hundred; extra frames |1 50 
per gross. Be independent and make money for 
yourself. Write to-day. 
W S. MOUNTFORD, 100 Maiden Lane, 
_ New York, N. Y._ 

FLYING MACHINES 
PAST PRESENT FUTURE 

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

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

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 un send you a pair <>u 

trial, ho that we can 
prove these facts. 
C. BRANDLS 

111 Broadway, New York 
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D TC MTQ Secured Promptly and with Special Regard 
' I CL I ’I I sj to the Legal Protection of the Invention 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 

C. L. PARKER, PATENT LAWYER 
Patenta, Caveats, Trade Marka, Copyrights, Reporta as to Patentability, Validity and Infringement 

Patent Suita Conducted in all Statea 
Co Lippincott Pencil Co., Automatic Vending Machine Co., Internationa 

M C°" Globe Machine and Stampmg Co., Metal Manufacturing Co.. Builders Iron Foundry, 
Äc.Sc “A ?ng,"eenn8 9°' B"ksh ‘I® Co.. Stewart Window Shade Co., Macon Shear Co.. Acme Canopy Co., Oakes Manufacturing Co., Cox Implement Co.. Columbus Buggy Co.. National Index Co 
Sunnlv^ C°p »Ç Product. Chemical Alabama Brewing Co.. Rational Offse? AntTse^ic 
S r Co.. Fat Products Refining O>„ Richmond Electric Co.. Railway Surface Contact Supplies 
Co- Modern Electric Co.. Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co. 

Pa/k®r °n November 1 1903, after having been a member of the Examining Corps of the U.S. Patent Office 
over five years, resigned his position as examiner to take up the practice of patent law. 

Address, 52 McGILL BUILDING _ ._ -_ -_ ._ _ _ WASHINGTON, D.C. 

$250,000 INVENTION WANTED 
Write for our FREE BOOK; gives list of other needed in¬ 
vent ions; tells how to protect them. 

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

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

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE, SEARCH AND I Unrr 
LIST OF INVENTIONS WANTED rKLt, 
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. 

CONSULTING 
ENGINEER 

EUGENE C. BROWN 
400 Victor Building 

WASHINGTON, D, C. 
Mr. Brown is a graduate Elect rival 

Engineer and was for nine years an 
Examiner in the I nited Staten 
l’atent Office in Electrical and ■ m as f w / f~* 
Mechanical Divisions, and can therefore I yy y | 
render expert service in preparation and ’ ■ 
prosecution of cases in Patent Office. Send Sketch for Advice. 

PATENT 

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

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

Are You Contenlod 
To be a small MAN with a small JOB and 

a SMALL SALARY? 
If not, and you want to fit yourself for something 

better, write to us TO-DAY, giving your previous 
education and experience and what position you 
want to qualify for. 
We will send you our FREE information HOW 

TO DO IT! 

MODERN SYSTEMS CORRESPONDENCE SCHOOL 
802 Beacon Building, - - Boaton, Mass. 

OSCAR E. PERRIGO, M E., Director 

Belden Enmeled Win 
is insulated with a tough, elastic 
coat of glossy brown enamel 
of the highest insulating 
strength. 
We quote the following net 

prices to readers of this paper 
and will ship postage or express 
prepaid on receipt ofcash. 

No ordern filled amounting to lens than $1.00 

Size 
20 
21 
22 
23 
24 
25 
26 

Per Lb. 
- 10.48 

Al 
.53 
.56 
.60 
.66 

Per Lb. 
11.60 
1.86 
2.16 
1.56 
3.07 
3.72 
4.48 

BELDEN MEG. CO., ““¿hÃo*"“7

“WIRELESS” 
1000 MILES ONE c™ÍtEDed ILES

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

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

Remit by P. O. MoneyJOrder or Cash to 

THE WIRELESS PUBLISHING CO., sdec’. 
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ELEWTÏ 
The most wonderful and 
fascinating scientific study 
of the age. Every BOY, 
GIRL and GROWN-UP 
should know about it. The 
new “VOLTAM 1* 

ELECTRICA!. PRODUCTS"-«« 112-Page Cataloe 
now ready, the most complete and interesting book ever issued, is 
full of illustrations and descriptions of the latest Voltamp Elec¬ 
trical Novelties- Motors. Dynamos, Toys. Machine Models, Tele¬ 
graph and " WIRBLESS" Instruments, Ruhmkortf Coils, Spark Coils, 
Geissler Tubes. Switches. Meters. Lamps. Flashlights, Transformers. 
Tools, etc. The greatest line of Miniature Electric Hall¬ 
way h ever shown. Anything Electrical for Anybody. 

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

VOLTAMP ELECTRIC MFGCO., Wife Bld., Baltimore, Md. 

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

1-16 h.p. Engine has governor on cut-off principle ; 
rotary valve and adjustment for wear. A novice 
can build one with the help of our blueprints and 
instruction sheets, which sell for 25 cents. Castings 
and all material, $1.50. 

PAT NOVELTY CO., Ä/Sl. 

SPANGLMBERGS 
PRACTICAL 
ARITHMETIC 
SdfTauçhl 

ARITHMETIC 
Self- Taught 

A plain. easily-understood volume for ALL 
who have not had the opportunity of learn¬ 
ing this subject thoroughly, or who have 
forgotten what they once learned, 257 
Pares, REQUIRES NO TEACH¬ 
ER. This great little book z?/} 
sent postpaid, for - - - GU CIS. 
(Stamps accepted), leather binding, |1. 
GEO. A. ZELLER BOOK CO., Est. 1870. 
4473 W. Belle pl., St. Louis, Mo. 

HAVE YOU AN IDEA? 
Write for our Books: “Why Patent* Pay,” “100 Me¬ 
chanical Movement»,” Perpetual Motion—50 Illus¬ 
trations. Maied free. 
DIETRICH & CO., Patent Lawyers, Washington, D.C. 

T?T EfTDTf GOODS FOR EVERYBODY 
lIHlLV- 1 LVlv-i World’s Headquarters for Dyna-
moa. Motors, Fans, Toys, Railways, Batteries, Belts, Bells. Pocket 
Lamps. Telephones. House Lighting Plants, Books. If its electric 
we have it. UNDERSELL ALL. Fortune for Agents. Catalog 4c. 
OHIO ELECTRIC WORKS, Cleveland, O. 

“How to Construct a Practical 
Wireless Telegraf” 

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

wireless supplies. 
CHICAGO WIRELESS SUPPLY CO. 

Room 52A, Auditorium Office Bld?.. Chicago, Ill. 

At Forty 
You Begin to Think 

. I I 
At 40 y°ur ¡olary has not irÿ-
y“ creased—your uwrtfr.have. 
Your working.ability is no greater-
yopr chances obpromotion less. 

At 40 y°u rea''ze lhat > by doing 
™ the same old thing year 

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

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

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

have' been so carefully and practically 
planned that you can make yourself à 
jnaster of either Engineering or Business 
by just a little study and work during 
your spare hours. 
L Send the “Opportunity Coupon” 
This is your opportunity. 

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

Opportunity Coupon 

HELPFUL BOOKS 

American School of Correspondence : 

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

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

Automobile Driving Self-Taught. . 1.00 1.50 

Motor Boats : Construction and 
Operation. 1.00 1.50 

Ignition, Timing and Valve Setting 1.00 1-50 
Automobile Motors and Mechanism 1.00 1.50 

A B C of the Motorcycle. 1.00 1.50 

. .Book-keeper 

. .Stenographer 

. .Accountant 

. .Cost Accountant 

.. Systématiser -
. Cert’f’d Public Acc’nt 
. .Auditor " 
.. Business Manager 
. .Commercial Law 
. Reclamation Engineer 

Draftsman 
Architect 
Civil Engineer 
Automobile Engineer 
Electrical Engineer 
Mechanical Engineer 
.Sanitary Engineer 
Steam Engineer 
Fire Insurance Eng’r 
College Preparatory 

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

Name .. ;..,.• •. vw -

Address ............. 

Occupation. 
Elect. & Meeh.9 -'10 
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SALE AND EXCHANGE 
Advertisements under this heading, without dis¬ 

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

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) 

WIRELESS TELEGRAPHY 
PHOTOGRAPHY 

WIRELESS—remarkable combination electrolytic 
and mineral detector, completely nickeled, rubber base 
;^lrO£UC -?iy cents. Complete 500 mile receiv-
HFRT^AVhpV^^ $1 -40. StamP for catalogue. 
NV TraiMi ELEC ' C0 " 3316 Ave - L. Brooklyn, 

PHOTOCRAomr MnRAS'„ LENSES,® EVERYTHING i ? ♦ OGRAPHIC—We sell and exchange. Get our 
arfain 1Sír’ save money. C. G. WILLOUGHBY, ol4 Broadway, N.Y. (tf) 

l.OOO OHM BIPOLAR WIRELESS RECEIVERS, 
ml M- rOFgh I «“aranteed and extremely sensitive. 

• uuz Micro harad receiving condensers. 30 cents. 14« 
?mdre.braSS< r°r 10, ceJ?ts a foot - Sliders, 12 cents. 

(9) ' ALDEN WIRELESS CO.. 

INCREASE YOUR RECEIVING DISTANCE. New 
whlc“ increases distance. How to make 

oXe liot^Mr^ Just as efficient as a »4 00 
Grant, Mich R Noen3 (̂ ° stamPs' D. RAYMOND. 

th X?. 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 
aitors criticise readers' prints and answer questions. 

It you are interested in photography, you should know 

W pÄr^ & W Boston, Mass. 

PRICES — 1,000-ohm Wireless Receiver 
Speclal tk,n diaPhragm, hard rubber casi ««und «nth copper wire, $1.75. Leather-covered head 

band, double $1.00; single, $0.60. "National” receiving 
Ma"!™?«) * °'30' WATERHOUSE BROS.. Bourne 

MACHINERY AND TOOLS 

coS^f wOhTEED 8 'S' !Pa.rk static machine, 30 in. plates 
$°0 00 gather enamel Price. 
Brooklyn, N^™^ ELEC ' CO " 3316 Ave ' 

foPH? tNEY CATALOGUE of rough stock, small parts 
tor electrical apparatus, meters and other experimental 
material, tools etc is ready for distribution. Sent free 
Brv»na»mc?- WOODSIDE ELECTRICAL SHOP. 38-40 .Bryant St., Newark, N.J. (9) 

SPECIAL PRICES FOR THIS MONTH ONLY — 
K,of i0',28 ’ or 150 ft - of No 24 for 

¿ê ts ’ -6?° ft ' °? No- 36 for 25 cents. 1,000 ohms 
Wòre f°i 25 cents - AH sizes card-

^aiq lrj S ̂rom 2 to 5 ln - in diameter. Middlesex 
w?reb $lS75e WOUnd wpth either bare or enameled M'ddlesex standard tubular receiving con-
wîï^ 50 een.ts ' ■ Silic<?P> 25 cents - Wri« to us before your tuning coils, we can save you money on 
SUPPLY CO£ iTndln» „MIDDLESEX WIRELESS oUPi Lï CO., 12 Beacon St., Somerville, Mass. (9) 

MISCELLANEOUS 

AUTOMOBILE INSTRUCTOR — Book tells how to 
run and adjust them, explaining all gasoline automobile 
ençne troubles, etc.; 25 cents stamps or coin. Satis-
WmMTWuÍ money refunded. GEO. N. F.LARSON, Desk J, Bala, Pa. (9) 

HELP WANTED 
o|ZnST ÇA?DS—-10 beautiful colored view cards of 
old New Orleans, 15 cents. Historical sketch of view 
La ea <10)ar^' ^ALLACE, 103 Royal, New Orleans. 

LOCAL REPRESENTATIVE WANTED—Splendid in 
man.to act as our representative after learning our business thoroughly by mail. Former ex¬ 

perience unnecessary. All we require is honesty ability 
ambition and willingness to learn a lucrative business’ 
S.Ä7 Or traVeling' This is an exceptional op¿ri ' .Î ln y°ur section to get into a big-paying 
business without capital and become independen/for 
MARDfIT P onc| f°r ¿“"„Particulars. Address E. £ 
Suite 45EÂÆi/^ E^^ Co.. 

ELECTRICAL BOOKS. ALL SUBJECTS.—Write for 
ETrFCTnir?Tvat^ book catalog. Free. POPULAR ELECTRICITY. Book Dept., Chicago, Ill. (7) 

POCKET ADDING MACHINE—Lightning seller 
FACTURTNC m CINCINNATI SPECIALTY MANU-r AUI UKING CO., Cincinnati, Ohio. (11) 

AN? L0TS 0F IT Siting subscriptions . Popular Electricity magazine. Sells on sight Com¬ 
mission and salary. Write today for full particulars 
popi?lZruel'eCTRIOTT^!^ 
rnÎrc^M E CH™gÓ ír ̂“'abonDept., 435 Com-

F°R SALE—No. 3 Oliver typewriter in perfect condi-
tïon, like new. $50.00 cash. Reason for sale, require 
machine with tabulator. ROLAND MARCKRES 
bharon, Conn. (9) 
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1910 BOSTON 

MECHANICS 
EXPOSITION 

£¡22 JMccbanica Building 

October 3-29, 1910 
200 Working Exhibits of the 
World’s Mechanical Marvels 

Special Engagement First Two Weeks 
Direct from Washington, D.C. 

UNITED STATES MARINE BAND 
PERMISSION OF PRESIDENT TAFT 

LAST TWO WEEKS 

CANADA’S FAMOUS 75th REGIMENT BAND 
FROM LUNENBURG, NOVA SCOTIA. PERMISSION DOMINION GOVERNMENT 

Exposition Office, 60 North Market Street 
Phone Richmond 2786-2 



XX ELECTRICIAN AND MECHANIC 

MISCELLANEOUS 
DO YOU KNOW HOW TO DRAW? Here's your 

chance to learn the practical things about Mechanical 
Drafting. 25 cents a lesson. Box 625, Berwyn, Ill. (9) 
INSURANCE POLICIES-—Loss and damage freight 

notes. etc - Collected anywhere. FIDELITY 
CREDIT CO., Law and Collections, 808 East Clay St., 
Richmond, Va. (9) 
MAKE YOUR OWN FURNITURE aTone fifth con. 

hull size patterns; complete directions; hall seat pat-
tern, cents* arm chair, 60 cents; umbrella stand, 
25 cents. HOME FURNITURE PATTERN CO., 
41.) lotter Bldg., Birmingham, Ala. (2) 

SALE—New 18 size watches; movement stamped 
23 jewels, solid back and screw bezel silverine, 3 ounce 
cases. Sent prepaid for $15. Address W. B. BROWN, 
White, Fayette Co,, Pa. (9) 
AN ELECTRICAL LIBRARY FREE.—Write today for 

copy of our illustrated book catalog. 
POPULAR ELECTRICITY Book Dept., 434 Commer¬ 
cial Bldg., Chicago, Ill. (9) 

OUR VERY 
USEFUL 

HANDBOOKS 
A SMALL ELECTRIC MOTOR TO 
BE BUILT WITHOUT CASTINGS. 

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

AMATEUR WORK 

VOLUME CLOTH BOUND UNBOUND 

1 Nov. ’01 to Oct. ’02 $6.00 (None) 
2 Nov. ’02 to Oct. ’03 2.00 $1.50 
3 Nov. ’03 to Oct. ’04 2.00 1.50 
4 Nov. ’04 to Oct. ’06 2.50 2.00 
5 Nov. ’05 to Oct. ’06 2.00 1.50 
6 Nov. ’06 to Apr. ’07, 6 mos. 1.50 1.00 

ELECTRICIAN AND MECHANIC 

VOLUME BOUND UNBOUND 

17 July ’06’to June ’07 $5.00 (None) no single copies 
II July ’07 to June ’08 2.00 $1.50 “ 
19 July ’08 to June ’09 2.00 1.50 

All single numbers previous to January, 1909, are out 
of print, but we can sell for a limited time a few copies 
at 25c per copy to meet the demand for early numbers. 

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

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 . io 

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 

Send in One Year’s Subscription to 

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

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

18 MONTHS FOR THE PRICE OF 12, 

$1.00 

F. C. Lambert. io 

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

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

SAMPSON 
PUBLISHING CO. 

221 Columbus Avenue, 
BOSTON, MASS. 
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HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horologieal 
Institute 

PEORIA, ILLINOIS 
LARGEST and BEST WATCH 

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

Blue Process Paper 
Blue Printing 

Drawing Materials 

Chae F Mnss 38 BROAD STREET VUaOe IL. IVIUöö boston, mass. 

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

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

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

GREAT SUCCESS OF MY CLIENTS 

E. E. VROOMAN 
PATENT AND TRADE MARK LAWYER 

801 F Street, N.W. Washington, D. C. 

For You— 
Whether Student or Expert 
this Complete Cyclopedia of 

APPLIED 
ELECTRICITY 
will be found useful as a guide and reference work 

FREE—Two Books: 
81-PAGE 

“INVENTOR’S GUIDE” 
AND 64 PAGK 

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

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

This Cyclopedia comprises sixjbig volumes—bound 
in.;half morocco, contains 2,896Jpages,^7xlO|inches— 
printed on special paper, in large, clear type—2,000 
full-page plates, diagrams, formulas, etc It is 
written by thirty^] expert Electrical Engineers—the 
biggest men in the profession. _ 
THE REFERENCE VALUE IS GUARANTEED by 

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

23 i sy d d 4
FT Imin Run Thill Tur W ’ 

GET IT ONLY $7.50 

Catalog Free, Free. Don’t 
get our price. 

Loose-coupling appa¬ 
ratus wound with bare 
copper wire thread sep¬ 
aration and insulation. 
Size of coil over all 15 
in. X 7 in., secondary 
size 6J^ in. x 5 in., pri¬ 
mary size in. x 4% 
in. Send for our Wire¬ 
less and Electrical 

buy any goods till you 

16 DEVONSHIRE STREET, 
ELECTRIC SHOP 

BOSTON. MASS. 

WILL YOU EXAMINE THESE BOOKS 
FREE OF CHARGE? 

If you are interested in Electricity, we know these 
books are just what you want. To convince you of 
this, we will send a complete set to you by prepaid ex¬ 
press: keep them five days; examine them thoroughly 
and carefully; test them; apply the knowledge they 
contain to your every-day work. If you decide to keep 
them, send us $2.00 after five days and <2.00 a month 
until you have paid the special price of $18.80. Ihe 
regular list price is $36.00. Just fill in the coupon be¬ 
low and mail it to us. The books will be sent to you 
at once. 
_ IMPORTANT SUBJECTS TREATED-
Theory. Calculation. Design and Construction of Generators 
and Motors—Electric Wiring—Electric Telegraph—W ireless 
Telegraphy—Telautograph—Types of Dynamos and Motors— 
Elevators—Direct-Current Motors — Direct- Driven Machine 
Shop Tools-Elect« ic Lighting—Electric Railways—Alternat 
ing Current Motors—Single Phase Electric Railway—Manage¬ 
ment of Dynamos and Motors—Power Stations—Central Sta¬ 
tion Engineering—Storage Batteries—Power Transmission-
Alternating Current Machinery—Telephony—Automatic Tele-
phone— Wireless Telephony. Telegraphone, etc. 

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

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

We Want You to Become Familia» With 

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

Special Trial Offer 
“ Reece Premier ” No. 1 T Tap 
Wrench and one each No. 2-56, 
3-48, 4-36, 6-32, 8-32, 10-24, 12-24 
and 14-20 “Hercules” Machine 
Screw Taps. Sent postpaid to 
any address on receipt of SI 31 

116-Page Catalogue Free 

E. F. REECE CO. Greenfield, Mass. 
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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 od 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. ft WORKS. 

Dyke’s Working Model of a 
High Tension Magneto 

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

IT WORKS. 

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

is a man of opportunity. A chauffeur is not merely an 
automobile driver. Anyone can drive a car. The chaf-
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 maj arise. 

This Young Man Secured a Position 
AUG. Falk en ii eim ek, Oshkosh, Wis., says: "I have 

obtained a good |»osition 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 in the auto 
repair business. 

A. C. Walker, of Vandalia, III., 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. 
Thore are ot her field* open for the man who completes my 

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

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 INSTRI CTION Books that con¬ 
tain the practical results of my own intimacy with the industry since 
'As 'ery beginning. 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 
•v^cp your present position. 1 will undertake to teach you in a few 

wccks 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. 
Prim» Complete Course together with a handsome 
* * Diploma right now is only | 10.00, and on installments if 

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

- 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 8 Correspondence School of Motoring 
39C4 Washington Ave., St. Louis. Mo. 

Kindly send me a Catalog at once by mail, FREE, 
in plain wrapper. 

Name. 

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

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

Street . 

City. State. 
Cross Out the Profession You Prefer 

O 1 Chaluffeur a 0 Repairman Q Salesman 
Q Agent, Salesman^ Repairman for Stationary and 

Boat Gasolene Engines 
0 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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ANNOUNCEMENT 
Of Extraordinary Interest to YOU 

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

The Complete Self-Instructing Library of 
Practical Photography, 

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

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

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

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

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

After Manipulation. 
Wet Plate«. 
Ferrotype«. 

Vol. III. General Exterior 
Photography. 
Composition. 

Vol. IV. Photographic Printing 

Vol. V. Photographic Printing 
(Part 2. ) 

Copying. Enlarging. 
Lantern Slide«. 

Vol. VI. At Home Portraiture. 
Fla«hlight. 
Interiors. 
Lenae«. 

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

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

Studio System. 
Color Photography. 

Vol. IX. Commercial Photography. 
Prag Photography . 
Scientific Photography 

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

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

Pbotog. 
1141 BEACON BLDG., 

BOSTON, MASS* 

Fill out, mail coupon today: we will send you particulars 
regarding the greatest opportunity ever offered those interested in V?'' 
Photography. ^Through AMERICAN PHOTOGRAPHY 
is the only way you can secure the Library in single 
sets at wholesale prices. »5^' 

Z* k IT 1 M Ó^' Please send without cost to me 
u\ NA B I ( l/V M - a "‘»“P1? copy nt American Pho. >AL ’1L1X-1 V/Ml I CT- tography. also matter describing the 

'' Complete Self-Instructing Library of DUY W*--' Practical Photography Booklet containing l-'Hl 111 JI iKA ril 1 ’W' nearly LODO opinions of the Library from first 
* 1 Ixzts-f VlITLU III edition subscribers, together with full information 

/ regarding your special wholesale offer, price, terms, etc. 1141 Beacon Building, 
BOSTON. MASS., V ' 

g Street and No._ __ __ _ 

City. State._ 
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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 ou. 
while the cap may be readily pulled off or put on it is rigidly held from turning and frictionally held 
from coming off, with no screws to bind or bother. 

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

The widths of the blades are 3-32 in., 5-32 in., 1-4 in. and 3-8 in. 
Price Complete. $1.50 Extra Blades, each. IO cent« 

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

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

Save Money! Save Money! 
“OLIVER” 

HIGH-GRADE MANUAL TRAINING EQUIPMENT 

WILL SAVE YOU A GREAT DEAL OF 

TROUBLE AND EXPENSE OF MAINTENANCE. 

I INVESTI GATE 
By writing to-day for CATALOGS on Wood Working 

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

“OLIVER" No. 150 Quick Acting Vise 

Oliver Machinery Co. 
10 to 20 CLANCY ST. 

GRAND RAPIDS, MICH, U.S A. 

BRANCH OFFICES: 

50 Church Street - - - New York 
First National Bank Building Chicago 
Pacific Building ..... Seattle 
1125 W. Temple Street* Los Angeles 

‘OLIVER" No. 116 Manual Training Bench 




