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Do YOU want to g

Learn to Drive an/®

Automobile =Y
and Make Money—See the World

If you are master of this profession you are independent
anywhere, It is the best profession in the world—it pays more
money and the occupation is a pleasant one—the opportunities fora
young man is far greater in this line than any other.

My system of teaching by mail isa NEW IDEA—it’s different from others. I will
so thoroughly train you that you will not only be able to drive a car but you can
repair motors, overhaul cars, r:fair tires, repair launch engines, repair station-
ary gasoline engines. You could go into the repair business if you wished to.

READ THESE TESTIMONIALS—YOU CAN DO AS WELL
“I have been driving a car now for & month, and I owe it all to your Course.”—R
Stewart, Jansen, Utah.
“l am working in a repair shop. Have increased my income $20 more per month so far
and expect to get as high as $50 more per month."—]Jno. C, DeKoster, Lynden, Wash.

“l am now working in the American Auto Co., was
gormerlilin the jewelry business.’'—]ames Tronto, Provi-

“I am now dri a Packard 80. Your Course helped
me wonderfully.”—Edw. Hauler, New Orleans, La.

“I am driving a “Winton Six.’ NI do all my own repair

. Sawyer, Montclair, N.J.

“Your Course enabled me to get a good tion whic!

bag increased my income.” —Geo. g Davelarr, Wash.

3 I was formerly farming but am now in the auto repair
3 business.”—Geo. Milholke, ﬁeinbeck. Iowa.

" The illustration shows a picture of a repair

3 g shop opened by one of our students and his bank
W J4—5 book with his first deposit—this, not so long ago—
- gl today he employs several men and has the agency

{ for a car and is MAKING MONEY-—his name is
A, C. WALKER, Vandalia, Ills.

If you will send for our FREE 24 PAGE

: ) CATALOG—we will tell you how to get into the

==—=——21 Auto business—we will also show you TESTI-

MONIAL LETTERS from students everywhere who are now driving cars,

working in Auto Repair Shops, who have gone into the Auto Repair business
and who are making money.

3

24

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

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

SEE: THIS WORKING MODEL
v+ - There;'are {others Models3/ione of & Magneto, Engin d
Cubun?c:‘;‘m s Monihkin om Automobile. Thoﬂid:hﬁgn
7 can be,taken apart and the models utulllg work. All movin,
parts on the models made of real metal. (Patents applied for.
One of the Models—It actually works, . The Course: consists of 40 !Illtﬂlcﬁ 8 Models, and &
Wl:? this mrdelyoulnr: thaprinﬂplo !l.{l;l‘ikiu. lnd”'“ ad“”““ ’O%i” e .;:I.i p‘li?t;l%%‘o %’.00,
vatves, time ths Tenition, ete. Couldn't get a better Gourse ror as guod e IO

Send Now for this FREE Book 3@

It will tell you all about the great Auto industry and the oppor-
tunities, It wﬂ¥ show you how others got their start. It is interest-
ing and instructive.

DYKE'S CORRESPONDENGE SCHOOL OF MOTORING, °3% Vovs.wo.:

A. L. DYKE is the man who originated the first Auto Supply Co. in America (18¢7), and wrote the first book
on Autos (1900). 3
/s 01 odels—make them prove it—we can prove all statements we make.
%?EJZIW gﬂﬁi:ﬁ:’:&:ﬁaﬁup LJZ'Z“;'R';'Z TGNI T/ON—you gn'l/ learn the entire system of Electric Ignition
for all types of engines—from the battery to the magneto. You will learn how totime and set magnetos. We include a
working model o/g; magneto with Course. TAhis subfect alone is worth the price.




e

ELECTRICIAN AND MECHANIC it

gy

Peres SIS
] gl o

Do You Want This Job?
It Pays $3600 a Year

There are thousands of just such jobs awaiting the trained man. In every section,
in every state, and in every city there are factories to be superintended: machinery to be
repaired ; railroads to be built and maintained; residences and business blocks to be erected;
canals, cuts, and tunnels to be dug; dams to be constructed; and power plants to be operated.

Who should be in charge of this work? YOU.

Who should receive the high salaries paid for such work? YOU.,

Who should qualify to successfully handle this work? YOU.

The progress of this afe is not going to stop, and some one must do this work. Will
it be you or the other feliow? One thing is certain: it will be the man best qualified for
the job.

Thousands of I. C. S. students are today
hcads of the largest manufacturing, inventive,
constructive, and business enterprises. And for
20 years it has been the business of the I. C. S.
to prepare men for such positions. But today
there are more businesses than ever, more

International Correspondence Schools
Box 930, Scranton, Pa.

Please explain. without further obligation on my part, how 1
can quality for a larger salary and advancement to the posi.
tlon, trade. or protession before which 1 bave marked X.

Electrical Engineering Mechanical Engineer

opportunities than ever, and there must be
more trained men than ever to fill the many
positions.

Let us help you to qualify for a bigger job.
What we have ‘done for tens of thousands of
others we can do for you.

You need only mark and mail the attached
coupon and you will receive, without obligation
or cost, full information about any position in
which you may be interested.

Mark and Mail the
Coupon Today

Electric Light:ng

Electriclan

Electric Car Running
Dynamo Foreman
Wireman

Mining Engineer
Telephone Expert
Civil Engineer
Automobile Running
Agriculture

Mechanical Draftsman
- R. Constructing

Concrete Construction

Architect

Contracting & Building

Architectural Draftsman

Plumbing & Heating

Chemist

Bookkeeper

Advertising Man

Civil Service Exams.,
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6000

3
.
.
*
.
.
.
.
.
.
L4 Electric Railways
.
.
.
.
.
.
*
*
.
.

* Name

*

.

: St. and No. _
*

« City _

L ]

s Present Occupation

State_

000000000900 00s0000r000v0veae

.00000000'$0000000'0Q00'0




iv ELECTRICIAN AND MECHANIC

THE BEST GIFT

FOR ANY MAN

isa “YANKEE” Tool

™ e
= == =

- = 65 cents
U ] postpaid —
Pocket Driver, No. 60 Magazine Driver, No. 65

_Three inches closed— | Four slip blades change it in-
nickel-plated and pol- | stantly to fit most any screw.
ished—very attractive. | Strong and compact. A very
Four blades carried in | handy driver for any mechanic.
handle—Fits the hand— | Saves the price of several tools.

Fits the pocket—Fits the -
screws—Fit for any man, Price, 95 cents, postpald

Hand Drill No. 1530
Has the same unique ratchet movement used in our

Eopular Breast Drills, changing it instantly froma plain
rill to a double ratchet where any movement of the crank
forward or backward causes the drill to cut continually. A
great convenience when worklnﬁ at close quarters. Takes
round shank drills 814 in. and smaller.  Drill points
carried in the handle. Price, $2.70, postpaid.
SEND FOR TOOL BOOK (FREE)
Tells about 35 styles & N
YOUR DEALER SELLS “VANKEES”

NORTH BROS. MFG. CO.

Dept. K. Phlladelphia, Pa.

85 sizes

WA Jeis Lo aim
= A

Will drill Iron, Steel
Rock with Bit Bracee or ’-)

=M “Red Devil” [E2
{\@| Self-Feeding Ghain Drill

. Send this to us with $1.50 and we will de-
liver to your nearest express office. Ask
abguﬁ;i"}.gﬂgl. D, Tools.
HEMENWAY CO.
148 chamberi Street, New York City, N.Y., U. S. A.

o

“NORTON” Water Motors

LEAD THEM ALL
The “NORTON” IMPROVED with protected gears, very
powerful, uses either round or flat belt. ~ Motor com lete
with emery wheel, buffing wheel, pulleys, etc., - R®6.50

Patent “MODEL B Highly effi-
r March 28. 1911 cjant runs sewing machines, jig
saws, bottle washers, grinds cut-
lery, polishes metals, and does a
hundred other things.

Motor complete with emery
vsvléeel, buffing wheel, pulley, etc.,

0.

. Express charges varies,accord-
ing to distance, from 25cto $1.00.

Catalogue sent upon request

NORTON WATER MOTOR CO, Inc.

Dept. E o ROSLINDALE, MASS.

Norton

| I
Do You Draw?

.'We make most everything for the
Drafting Room and Draftsman.

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

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

Eugene Dietzgen Co.
214-220 East 23rd Street
New York, N.Y.

Manufacturers, Drawing, Surveying,
Mathematical Instruments and Materials

CHICAGO, S8AN FRANCISCO. NEW ORLEANS,
TORONTO., NEW YORK, PITTSHURG, PHILADELPHIA
Factories: NUREMBERG, CHICAGO

Screw Plate No. B3

CUTS SEVEN SIZES
436 _ @32 _ 832 _ 1024 - 1224 . 1420 . 1618
Stock 6% inches long Tap Wrench
Plug Taps
Round, Adjustable Dies
11 in. diameter
All complete in hardwood case with velvet-lined cover

Se:
SrepRao ey b §3.50

CATALOG FREE

A. J. SMART MANUFACTURING CO.

Greenfield . . Mass,

- £
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DISSTON

FILES

ARE FULLY WARRANTED

The Most

Durable Files
on the
market.

Keystone Saw,

30,000 DOZEN
DISSTON FILES

used annually in our Saw,

Handle and Machine Shops
YOU GET THE BENEFIT

OF OUR EXPERIENCE

HENRY DISSTON & SONS,

Incorporated,

Tool, Steel and File Works,

PHILADELPHIA, PA., U.S.A.

PHOTOGRAPHIC BOOKS

Dark Room Dime Series

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

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

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

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

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

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

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

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

Photo Beacon Dime Series

. Development. By Alfred Watkins. /

. Photographic Printing Processes. By Louis H. Hoyt.

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

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

5. Isochromatic Photography. By R. James Wallace,

Any of the above, postpaid, 10 cents each.

[ - I

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

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

Second Step in Photography. By P. Dundas Todd.
50 cents.

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

Pictorial Landscape Photography.
75 cents.

By John A. Hodges.

AMERICAN PHOTOGRAPHY,

213 Pope Bldg., Boston, Mass.
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PLAYER-PIANO

is a complete piano. It appeals to the educated
musician by itsbeauty of toneand responsiveness to
the touch upon the keys. Our player-action now
places these qualities within your reach, and its
musical possibilities are only limited by your own
demand upon it. It does not merely play itself;
it requires intelligent co-operation on the part of
the user, who puts into the music the expression
he desires, and thus derives the keenest personal
satisfaction from the results which he himself
obtains. We invite your careful inspection at our
warerooms, or special literature will
be sent upon request

HENRY F. MILLER & SONS PIANO CO.

385 Boylston Street, Boston

)
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- request. ASK FOR OUR CATALOG 24 M
No. 1011 No. 1012 No. 1013 MANHATTAN ELECTRICAL
List No. Iength  Width Weight Fly Wheel Price SUPPLY CO.
1011 7 in. 3% in. 45 oz. 3% in. $1.25 NEW YORK CHICAGO
o o f o 2kin. 0% 17 Park Place 114 S. FifthtAve.

Electric Engines

Will run at variable speeds, between 200and 3000
revolutions per minute. Both speed and reverse are
governed by the controlling lever.

Can be run on one, two or three cells of Dr
Battery. A Dry Battery equal to the Red Seal wiil
operate one of these engines for days, as they are
) very economical in the use of battery current.

Our Manual of Wireless 'i‘elegraphy mailed on

Practical ELECTRICAL EDUCATION

@ We teach by practical work and scientific methods under
gr@ctical working conditions. All branches of Electrical
cience and Engineering.
€ Students can enter at any time for the full or special
courses. .
€ No matter what your education, we start you at the ver
point rou are competent to begin. By our system of Indi-
vidualInstruction you can complete our course as quickly
as {'our ability warrants, .
@ We have more calls for traired students than we can fill.
@ Many of our students have stirted to earn from 1500
a year and up immediately upon completion of our course.
€ Fullparticulars, handsome illustrated catalogand terms
F E upon request.

SCHOOL OF ENGINEERING OF MILWAUKEE
1023-1029 Winnebago Street - Mi waukee, Wis.
NOT A CORRESPONDENCE SCHOOL

RECEIVERS

BRANDES LONG DISTANGE

Guaranteed to be
the Best Long Dis-
tance Reading Re-
ceivers made. Sesnt on
trial to give you the
opportunity to test
them out thoroughly
before purchasing.

Improved
Navy...... 213.00

Transatlantic  9.00

Superiqr ... 5.00

Single Superior 1.60
Send stamp for catalog
C. BRANDES, Inc.

109-111 BROADWAY,
NEW YORK

8an Francisco Agt.. FORD KING. 623 Balboa Bldg.

A Chrgtmas Present

Pleasure, instruction and service for years to comein a

WOODSIDE
WORHKSHOP
OUTFIT

ATTRACTIVE holiday outfits at low prices,
shipped direct to any address. Order
early; avoid the holiday rush.

Attractive quotations on ENAMELED WIRE for this
month. State sizes required

GERMAN SILVER SHEET, per sq. ft., No. 24, 40c; No. 27,
37¢; No. 30, 32c; No. 36, 27c; postage 6¢ extra.

AL‘:,Z’”;;NVSHEBT' hard, soft and medium, per sq. ft.,

4, 32€; V32, 50c, postage 10c; 14 4, 85¢; 14, $1.75, postage
24c. Discount in quantities. = Also have wire and rod.

SOFT SHEET IRON, best quality for electrical
No. 30 and No. 36; also wire and rod.
request.

SorT BESSEMER SHEET STEEL;also rod.

BRASS SHEETING, tube, angle, rod, wire and channel, at
low prices.

New 25¢ books just from the press.

STEEL PvoTs, SHAFTS, POINTERS, EMERALD JEWELS,
and all necessary f[l,mrts for home-made meters, instru-
ments, and other fine apparatus.

Small, accurate machine and other work a specialty.

WIRELESS APPARATUS AND INSTRUMENTS. Price-
lists for 2 cents postage. Don’t forget the Woodside
Workshop Outfits,

urposes,
rices on

Vﬁods}de EleI:tricai %fxoﬁ, Newérk,ilr‘ri:_l.

RUNNING
AND

_REPAIR

Price $1.50

UTO ANSWERS

FREE FOR EXAMINATION

Are you interested in automobiles? If
50, let us send you on seven days’ free
trial—without deposit—this big, new
512- page illustrated manual, entitled
“Audels Answers on Automobiles.”
It is impossible to get the greatest effi-
ciency out of a car until you know every
point in running, caring for and adjust-
ing the machine.

In this new book just the problems you
are up against are solved in a way that
you can easily understand, and so that
you can immediatelY turn to your car
and apply the knowledge.

We don't want you to take our word, or
anyone else's for it. We are willing to
send you the book without deposit. Use
it seven days in connection with your
car. Then send back the book or remit
$1.50. Could anything be fairer?

Cut out and fill in your name and ad-
. dress plainly at the bottom: place it in
X . an envelope and mail. Your copy of
“Audels Answers on Automobiles”
will reach you by return post, prepaid.

Theo. Audel & Co., 63 Fifth Ave., New York

Kindly mail me copy of Audels Answers on Automobiles,
and, if found satisfactory, I will immediately remit you
$1.50, or return the book to you.

ADDRESS...coitiianinnririnnnnnnnns veseserteenes... E&M
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THE
“Blitzen” Transformer

¥ K.W. $15.00 % K.W. $22.00
The latest- addition to a product famous for
its reliability

Complete catalog of apparatus for
commercial and private installation sent
for 4c stamps.

CLAPP-EASTHAM CO.

139 MAIN STREET, CAMBRIDGE, MASS.

AYLSWORTII AGENCIES CO.

143 Second Street
Western Sales Agents

San Francisco, Cal.

AND MECHANIC

MARCONI

f The Marconi Wireless Telegraph Company\
of America has developed a line of experi-
mental wireless telegraph apparatus embody-
ing the Marconi principles, which it offers
for sale at moderate prices. An illustrated
catalog will be sent on request, when accom-
panied by a two-cent stamp.

o e T o

NEEPRSSNSSE T

Hf AT i

In the cut is shown our experimental magnetic detector
which is practically equai to our commercial detector, except
that it is hand-operated. Price, $10.00.

Thic detector and a pair of our 13 oz. 160 ohm. double
headband phones designed for use with it. Price, $16.25.

Remit by Postal or Express Money Order or New York
draft.

ADDRESS DEPT. M
Marconi Wireless Telegraph
Company of America

29 [CLIFF STREET NEW YORK

THIS SPACE WAS
PURCHASED BY THE

STANDARD WIRELESS
EQUIPMENT COMPANY

for the purpose of calling your attention to the
fact that their instruments offer a much higher
degree of efficiency, compactness and conven-
ience of operation and adjustment than any
other make of wircless equipment which the
market at present affords,

The “Standard” line includes many such
recent improvements as Rotary Spark Gaps,
Break Keys, Variometers, Rotary Tuners,
Highly Selective Receiving Systems, etc., as
well as a complete line of high-grade equipment
for both commercial and experimental installa-
tions.

We shall be pleased to forward to any address,
a copy of our new, beautifully illustrated catalog,
together with a number of attractively printed
cards bearing inscriptions suitable for hanging
in your wireless station.

STANDARD WIRELESS EQUIPMENT CO.

R.R. 6, LOS ANGELES, CAL.
EASTERN AGENTS
EASTERN WIRELESS EQUIPMENT CO.
111 Broadway New York City

LEARN % These Trades

THAT PAY HIGHEST WAGES
Electricity, Plumbing, Bricklaying,
Mechanical Drawing, Painting
and Decorating

OU can

learn these
trades easily
and quickly by
the Coyne
(Practical)
Method. Big
demand for men
in these trades
all over the
country. Hun-
dreds of our
graduates are
now earning
from $5.00 to $8 00 per day. Many are in business for
themselves, making blg'mo‘ngg.

All instruction is_individual and given bg' experts in
these trades. Only a few months retﬂuired and small cost.
Living expenses can be earned while attending school.
Actual work takes place of books. 7'ools and materials
Sfurnished FAEE.

We have finest equipment of any trade school in the
world—exclusively occupying a $100,000.00 building.

Write me today for # REE illustrated catalog giving
full particulars. L. L. COOKE, Dinecron

COYNE NATIONAL TRADE SCHOOLS

70 E. ILLINOIS ST. CHICACO, ILL.
“Come to Chicago, the Busiest City in the World."

OUR HOME
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Murdock Moulded

f TRANSMITTING | CONDENSERS

$2.00—per section

A radical departure from former condenser
construction. Conducting foil imbedded in
solid dielectric under pressure. Moulded in
sections of .0016 mf. capacity, approximately.
Suited for hard, continnons, satisfactory

service in a.nY wireless station, experimental
or commercial.

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

162 Minna Street 221 S. Clinton Street
SAN FRANCISCO CHICAGO

THE KIND THAT SATISFY

“H-C”

Wireless Recelvers

Send Send
for for

Special Folder
Club Number
Offer 1400

Have Hard Rubber Shells
Aluminum Inner Shells
Wound with best grade of copper wire, silk-covered

EXTREMELY SENSITIVE

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

MOTORS

Motion Picture Machines
143 and % H.P. Direct and
Alternating Current Motors

VARIABLE SPEED SINGLE PHASE
Motors that absolutely will not heat

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

They are equally well adapted for

Washing Machines, Vacuum Cleaners, Alr Purifiers, Ventilating
Devices, Coffee Mills, Meat Choppers, Printing Presses. etc.. etc.
Desntal and Medical work a specialty. Positively the best motor for use

where motor-dri work s yY—g power—
highest efficiency.

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

BARNES MFG. CO.

96 Belmont Street, 22 Susquehanna, Pa.

ANY ELECTRICIAN
or MECHANIC :

Can Make Good Money in
Spare Hours

As local representative to demonstrate
most successful electrical instrument for
the deaf.

Also Installing Ear-Phone
Outfits in Churches,
Halls and Theatres.

Write or call with references.

GLOBE EAR-PHONE CO.

88 TREMONT ST.  BOSTON, MASS. -—
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LET US GIVE YOU THIS

Transparent Celluloid Triangle

Itis 4inch size, 30°+ 60° angles. Lowest retail price,
25 cents, Absolutelyessentialtoeveryone whodraws. We
make this offer to introduce our new catalogue showing

SPAULDING'S NEW CARRYING CASES
AND COMPLETE OUTFITS

. 8 for deslgners, architects, engineersand students—
2 compact, durable and convenient. Spaulding’s Carrying
b Cases are made light and ltmnlg. They provide
a 1-; £ well-arranged compartments, including space for

-2 drawing board and T square. Handled likes

suit case; unique, practical, inexpensive. Outfits

include all necessary equipment. If you draw,

send un five 2-cent stamps today to pay postage
and get the free trisngle and the catalogue.

Spaulding Print Paper Co.
44 Federal Street EM BOSTON

L i;_f,x
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THE ELEMENTS OF MAGNETISM IN ELECTRICAL MACHINERY

WM. G, MEROWITZ

Men, engaged in the electrical trades
are all more or less familiar with the
phenomena of electromagnetism, but
it is to the men in charge of electrical
equipment and to electrical machine
designers that this subject should be
of first importance in the mastery of
electrical engineering fundamentals.

The realization of all electrical power
that we of the present day have at our
hands is due entirely to that mysterious
force—magnetism, the phenomenon of
which is as unknown to us as the mys-
tery of that invisible agent—electricity.
For practical use we must reduce these
quantities to definitions in previously
familiar terms. Such definitions are only
possible to comprehension when funda-
mental facts are clearly understood.

We know that without magnetism
there would be no voltage induced in
the armature windings of a generator,
no torque produced in a motor or no
transformation of electrical power in a
transformer. Long ago Faraday dis-
covered that when a piece of wire was
moved across a magnetic field a voltage
was induced in that wire by its cutting
the magnetic lines of force, or conversely,
if the magnetic field was moved across
the wire the same effect would result.
That is, when wire cuts 100,000,000 lines
of force in every second of its motion
an electrical pressure of one volt is set
up. If the wire was bent into a closed
circuit a current would flow; the strength
of the current depending upon the resist-
ance of the circuit. Faraday then
followed up this discovery by finding
that when a current flowing in a wire is
changing in strength, it may induce a
secondary current in another closed
circuit near it. This principle is

the sole means of producing electrical
energy, for upon it are based the modern
dynamo machines for generating elec-
trical energy mechanically, as well as
induction coils, transformers, and other
appliances.

The generation of this energy is ob-
tained by what we term electromag-
netism. It is an established fact that
if we wind a current carrying wire around
a piece of iron as a core magnetic flux
will be produced in the iron, which may
either remain or disappear when the
circuit is broken, depending upon
whether the iron is hard or soft. Hence,
to repeat Faraday’s discovery and ob-
tain a voltage in a generator, we have
provided electromagnets to insure a
strong flux in our generators and have
arranged the wires that will cut this
flux at right angles to the direction of
the magnetic lines emerging from the
electromagnets or field poles. The
number of lines of force which are cut
in a second by a wire moving in 2 mag-
netic field depends upon four items:
(1) Upon the number of lines of force
in each square centimeter; (2) length
of wire which is in the field of field area;
(3) upon speed with which wire moves,
and (4) upon the angle with which the
wire moves across the field.

Iron and steel are the only materials
suitable for the construction of magnetic
circuits. However, the following metals
are magnetic substances: nickel, cobalt,
manganese and chromium; but they
possess magnetic properties in a very
inferior degree compared with iron and
its alloys. The relative ease with which
magnetism may be produced in a body
is called its permeability. The perme-
ability of a magnetic substance at any
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stage of magnetization is a ratio be-
tween (1) the intensity of the magnetic
force acting upon the substance and
(2) the resulting magnetic density in
the substance. That is, the quotient
obtained by dividing (2) by (1) will be
the permeability of the substance, and
it varies with, (a) the flux density, (b)
chemical composition of the iron and
(¢) the heat treatment which it may
receive. In clectrical machinery the
magnetic circuit usually contains one
or more air gaps. As air offers the
greatest resistance to the passage of
magnetic flux, the permcability of air
is the lowest of all magnetic conducting
substances. The resistance which op-
poses the passage of magnetic flux is
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called reluctance. The reluctance of
a magnetic circuit depends upon (1)
the length of the circuit, (2) the cross-
sectional area of the path and (3) the
permeability of the substances which
constitute the circuit.

The calculation of a magnetic circuit
is a more complicated problem than
that of an electric circuit, but the opera-
tion is much simplified by treating the
magnetic circuit in the same manner
as an electric one and applying the prin-
ciple of Ohm’s law. It must be under-
stood that it is only the principle of
Ohm'’s law which is applied, and not
any of the actual electrical quantities.
The magnetomotive force is that which
tends to drive the lines of force along
the magnetic circuit against a resistance.
This resistance we have called rcluctance
to distinguish it from electrical resist-
ance. The quantity of magnetism
which is driven along the magnetic path
can be found from the relation,

MMF
F=

R
where F is quantity of magnetic]flux,
MMF is magnetic pressure, and R is

reluctance. This equation is seen to
resemble the familiar Ohm’s law rela-

tion.
EMF
Cc-

R
where C is the quantity of current,
EMF 1is clectrical pressurc and KRiis
resistance.

Whenever the lincs of force are rapidly
changed in the field poles of a machine,
we encounter an effect which is called
hysteresis. The iron or steel in the core
becomes heated, which necessitates a
certain amount of cnergy wasted. The
energy cxpended by hysteresis is fur-
nished by the force which causes the
change in the magnetism; and in the
case of an clectromagnet where the mag-
netism is reversed, by the magnctizing
current being reversed as in a transformer,
the cnergy is supplied by the magnetizing
current. The same effect is produccd
when the armature iron is rotated in the
constant magnetic ficld of a d.c. machine;
this case differs from the transformer
magnet only in the fact that the magnetic
flux remains at rest and the iron core is
made to rotatc. In this case, since the
core is rotated from the armaturc shaft,
the encrgy lost in hysteresis is furnished
by the force, which drives the shaft.
The loss of cnergy due to hysteresis
depends upon: (1) the hardness and
quality of the magnetic substance in
which the magnetic changes take placc;
(2) upon the volume of metal in which the
reversal takes place; (3) upon the num-
ber of complete reversals of magnectism
per second, and (4) upon the maximum
density of the flux in the metal.

In all electrical machinery, all the lines
of magnetic flux produced by the mag-
netomotive force cannot be confined
along one path; a certain proportion
in cvery magnectic circuit will stray from
the main circuit and take shorter cuts.
This tendency is called magnetic leakage
and as much as from 135 to 20 per cent of
the field flux is lost in this way. The
nature of magnetic leakage may be better
understood by remembering that air is
really a magnetic conductor, although
its reluctance is much greater than that
of iron or other magnetic substances.
Consequently, when the reluctance of
the main circuit becomes large at any
point, some of the lines find an easier
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and shorter path for themselves through
the air. Leakage is also caused by prox-
imity of iron or steel masses, such as
bearings and their pedestals, hence they
should be placed as far away from the
pole pieces as is convenicnt, or if they are
necessarily close the castings should be
of non-magnetic material. With a high
degree of flux density in the armature,
leakage is increased, as the flux will find
other paths, when the armature iron
holds practically all the flux that it can
hold, or, as we say, when the iron is satu-
rated with flux. Some loss in magnetizing
force due to leakage is unavoidable, but
even a comparatively large leakage repre-
sents but a small percent of the output
of the machine, so that the loss in this
regard is not excessive.

When a current is flowing in a con-
ductor located in a magnetic field a
reaction exists between the current and
the field, so that a force must be applied
to the conductor in order to move it
through the ficld. This reaction is
divided into two components; one of
these acts in a direction at right angles
to the field in which the armature re-
volves and so distorts it; while the other
acts in a direction opposite to the field,
and therefore reduces its strength. This
effect is known as armature reaction, and
the field windings of machines must be
augmented with additional ampere-turns
to counteract this effect and maintain
the decsired magnetic field strength.
Another addition of field ampere-turns
is also made to compensate for the leak-
.age of flux mentioned previously. Results
of magnetic excitation calculations are
always expressed in ampere-turns, which
is merely the product of amperes flowing
‘in a coil of wire and the number of turns
in that coil. Therefore, an increase of
ampere-turns does not necessarily mean
more wire; the amperes of exciting cur-
rent may be increased, keeping the num-
ber of turns constant. It is the product
of the two quantities that supply the
magnetic flux, to give the desired voltage
in a generator or drive a motor at a
desired speed.

The current sent into the field windings
of generators must flow continuously
for continuous operation of the machine,
and this field excitation may be produced
in five possible ways:
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(1) By using permanent magnets,
(2) By taking current from an outside
source,

(3) By using a shunt winding,

(4) By using a series winding,

(5) By using a compound winding.
Whether the current flowing around

the field poles is taken from the armature

(self-exciting), or whether current is

used from an outside source (separately

excited), the object is to provide a mag-

netic flux which will enter the armature

of the machine and flow around the

magnetic path, as shown in Fig. 1.
Permanent magnets are used only for

the fields of very small machines, such

as magnetos for spark generation in gas

engines, or for ringing bells.

—

Fig.2
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Current taken from an outside source,
such as from another small d.c. generator
or storage battery, is used to excite the
fields of practically all alternators, as
the alternating current produced by the
armature, cannot be used to produce
the desired flux, which must be induced
by a continuous current. In the shunt
winding, the field terminals are connected
directly to the brushes of the machine,
through a regulating field resistance
(regulator), as shown in Fig. 2. When
the shunt machine is started from rest
there is a slight amount of magnetism
in the field poles, and the rotation of the
armature conductors in this residual
field produces a small voltage, which
sends a current through the field circuit
and creates more flux, which in turn pro-
duces a greater voltage. This “building
up”’ process continues until the rate of
increase of flux is reduced with increase
of field current which is due to saturation
of the iron.

The series winding has the connections
shown in Fig. 3. It is seen that this field
wire which is in series with the armature
must be large enough to carry the entire
armature or load current. The magnetic
flux in this field is thus proportional to
the current in the outside circuit.
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In a shunt machine the voltage at full
load is always less than that at no-load.
This is due to: (1) loss of em.f. in the
resistance of the armature and brushes;
(2) reduced field flux, on account of this
reduced terminal em.f., and (3) to
armature reaction, which weakens the
ficld when current flows through the
armature winding, and further reduces
the terminal e.m.f. On the other hand,
in series machines, the em.f. usually
rises with the load, as the same current
flows through the field as does through
the armature, and the magnetic flux is
thereby increased with increased loads
up to the limit of saturation of the field
corcs. Now by combining the shunt
and series excitation on the field winding
of a machine it is possible to maintain
the same terminal em.f. at full load as
at no-load. Such a winding is called a
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compound field winding, and is shown
diagrammatically in Fig. 4. By cor-
rectly proportioning the series winding
in this combination, the terminal e.m.f.
at full load may be greater than that at
no-load.

It is seen then that magnetism is the
important essential to the generation of
electrical power or the operation of clec-
trical machinery. Whether the mag-
netic flux is induced by a direct current,

as in d.c. machines and the fields of
alternators, or by alternating current,
as in the cores of transformers and a.c.
motors, the fundamental principle in-
volved is that an electrical conductor
must cut lines of magnetic flux, or be
cut by that flux, either to generate power
or to do mechanical work.

CUTTING HOLES THROUGH FLOORS FOR BELTS
GEORGE RICE

There is a little problem of cutting
holes through floors in mills for belts
which is a frequent source of annoyance
to mill men. Let us see how it is done.
We will take it for granted that a hole
is needed through the mill floor to make
a passage-way for the running belt
driven by the shaft of an upper room,
and connected with a shaft for a lower
room. It becomes necessary to get
some form of slot through which the
leather or canvas belt may run. Now
then, I have seen workmen go at this
thing with a hatchet or axe and chop
and shatter until some style of opening
is made. The result is that a very
rough, crude slot is produced. Then
again some workmen will strive to get
a very smooth slot, and succeed 1in
doing so, but that slot will be entirely
unsuitable for the service required.
Sometimes the slant of the slot with
the angle of the floor and the running
belt is not right. Often the slot is too
small in proportions and the belt edges
rub against it and are worn and ripped.
Then the slot is oftentimes too large
and too roomy for guiding the belt,

and increased to a size which permits
articles to fall through the floor to the
apartment below. It is the desire of
the mill man to get a perfect slot in the
floor, of the correct angle for the inclined
belt and shaped to harmonize with the
conditions.

Let us first see what tools are needed.
One ought to have a bit-stock with
some bits. With the 54 bit the hole is
put through the floor at the corners
designated by the pencil or chalk lines.
Then with the common type of key-hole
saw, one may saw out the section and
make the desired slot for the passage
of the belt. The plumb line may be
used as in Fig. 1. Get the center of
the driver or overhead wheel and set
the line on it as at a. The center will
be at b on the floor. If the belt is a
straight one, there will not be much
trouble in cutting the slots through the
floor to correspond with the center
plumb line, as at ¢. But if the wheels
make a quarter or a half turn, or if the
belt runs on cones, or if flanged wheels
are employed, some special construction
of the slot will be required. The angles
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Tlonged a;ﬁeel

will have to be marked off properly.
This can be done with the ruling stick e,
Fig. 3, and the triangle d. The stick
is a simple hardwood one, and can be
utilized with the common rule of desig-
nating angles. If the belt crosses in
effecting the quarter turn, as at f, Fig. 5,
the worker will require these marking
devices and also the T-square shown
in Fig. 4. The center may be located
with the plumb bob and line and then
with the drawing instruments the lines
for cutting out the block may be defined.
When the belt passes straight through
the floor as at g, the work is simplified a
great deal. But with the requirements
of the half turn or the quarter turn,
the hole must be made correctly, other-
wise the belt will chafe on the hard edges
of the flooring. Using the center point
of the marked section, work outward,
describing the needed oblong-shaped
slot, inclined so as to harmonize with
the turn of the belting.
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This can be done readily with the
drawing instruments shown, providing
the workman gets the right start. One
can readily imagine the cross of the
belting in the center between the two
pulleys, and the slot may be shaped to
correspond with the turn thus made.
In Fig. 7 is exhibited the form of driving
system often used when it is necessary
to drive two lines of shafting in opposite
directions on an upper floor, through
the ceiling. The driver is at ! and the
driven wheels are designated m and k.
It is not a hard matter to define the
cutting lines on the floor for the shaping
of the slots for this purpose. The work-
man may get his centers with the plumb
and line and gauge these centers to
harmonize with the wheel rim below.
Then he marks off the sizes and forms
of the slots to accommodate the running
belt. An allowance of something more
than 24 in. play on either side should be
made for an ordinary belt. If the belt
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has some special duty to perform, such
as the driving of a machine which calls
for extra exertion at times, thereby
causing the belt to flay and sway, a
margin of an inch or more will be neces-
sary.

In Fig. 8 is shown a type of crossing
of a belt at the floor line which results
from the turning of the angles of the
shafts carrying the wheels. The half
turn thus effected requires the modeling
of Jan oblong hole, the same to be ex-
panded a little at the driving edge of
the cross. Here we get a center again
with the plumb, and mark off the shape
of the hole with the pencil or chalk and
cut out the wood flooring accordingly.
Now and then we get a combination of
the nature exhibited in Fig. 9. Here
there is an upright shaft to deal with.
The belt is made to take a turn around
the wheel on the upright shaft and then
run down to the wheel. below the floor
at another angle over the two guide
pulleys, as shown. In order to cut the
holes through the floor for an installation
of this character, we locate the centers
for the holes from the two pulleys on
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the guide shaft. Place these pulleys
in line of operation, just as they will
run when in service, and then strike
the center line through the floor boards
to the center of the rim of the wheel
on each side below. The common
center thus obtained in the woodwork
will furnish the object from which to
define the angles of the slots. The lines
are marked off in the usual manner, and
then comes the boring and cutting.

Occasionally there will be a cone
system for our attention. This means
that quite a prominent slot will have
to be made. The slot should be of
ample length to allow the belt to move
readily back and forth on the line of
the cones. Fig. 10 explains the situa-
tion. In the varying of the speed of
the machinery by means of moving the
belt back and forth on these cones,
plenty of slot room is needed. The
workman strikes his center for cutting
as before, and proceeds as in the former
cases, except that when he cuts the
length of the slot, he will have to add
on sufficient space to permit the belt
to have plenty of room.

FILES AND THE ART OF FILING
F. W. BENTLEY, JR.

Ever since man in his most primitive
condition began to construct things
requiring a mechanical operation, files
and filing have played an important
part in the advancement of his skill in
the manipulation of tools. Even though
the file of our ancestor of the stone age
was only a flat rough stone, neverthe-
less in its use he was on the high road
to the use and manufacture of one of
the most essential and important tools
used by the mechanic today.

History is interesting, and but few
mechanics have any idea of the file's
antiquity. Proof that files of a metallic
nature were in use at a very early date
is gained from the Bible. The first book
of Samuel, XIII, 21, mentions the use
of files for sharpening the coulters, goads,
and mattocks, proving that the art of
filing had passed from the flat rough
stone of the earlier period, to the use of
a metallic implement later on, thus
maintaining itself a suitable instrument
for working the material of the earlier

\

mechanic, whether such material was
of wood, stone or iron.

In the metal trades there is perhaps
no more difficult a task than that of
expertly filing. The cutting tools of
the shaper and planer are stationary
and solid. The work is held to the bed
which is moved unswervingly in the
parallel ways. On the other hand,
the use of the file is manual, and conse-
quently requires much patience in prac-
tice with it to execute good work.

A
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A good test in the art of filing is to
secure a true flat surface upon a piece
of narrow work, a piece, for instance,
about one-eighth of the stroke of the
file. To those not familiar with the
construction of the file it would perhaps
seem necessary that the file should pos-
sess a perfectly flat and true cutting
surface, and be moved in a perfectly
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straight line across the work. Assuming
that such might be the case, the pressure
applied by the operator at both ends of
the file in moving it would produce a
slight concavity to its cutting face, and
cause a rounding surface on the piece
of work under the file.

In order to eliminate this, the file is
given a light convexity to its cutting
faces, shown by Fig. 1. This affords a
smaller cutting area and enables the
operator more easily to strike the spot
where a cut is necessary. In truing
up many kinds of work possessing a
plate or table-like surface, the absence
of convexity in the file would render
it of little use, as it would then be hard
to touch the higher spots indicated by
the straight-edge or face-plate.

Fi. 2

Too little attention is often given the
file handle. Many times it is forcibly
driven half-way up the tang, doubling
the chances of splitting the turned
wooden piece. Where the tang hole is
too small, the tang should be heated,
carefully, so as not to draw the temper
of the file, and the body of the tang
burned snugly up into the handle.

The variety of work on which the file
is used necessitates a great many shapes
and sizes, and with a great many differ-
ent cutting faces. In many operations
connected with work on the lathe, a
long file is useless because of its length.

A stub file with a suitable holder is often
used. These pieces or stubs of file are
of great variety with regard to their
cutting faces. An idea of their con-
struction and utility on lathe work can
be gained from Fig. 2.

To file and spot large table-like sur-
faces the tang is frequently bent up as
in Fig. 3. The tang is also sometimes
held by the handle arrangement shown
in Fig. 4. These methods, although
well enough to some extent, do not give
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the workman the opportunity to use
the file as well as the arrangement shown
in Fig. 5. The full benefit of the convex
provision in the file can be secured and
eliminate much of the work done by the
scraper.

There are a great many ideas among
workmen as to the height the vise jaws
should be from the floor. This is be-
cause, no doubt, of the varied work
which different users of the file are accus-
tomed to perform.

The best height for general work is
gained by bringing the jaws of the vise
to a level with the elbows of the work-
man. This height will be found on an
average to be from 40 to 45 in. This
altitude enables the use of a full free
swing of the arms from the elbow. If
the work is of a small or delicate char-
acter and requires simply a movement
of the hand or arm, the jaws can be a
little higher, in order that the workman
can stand more erectly, and be better
enabled more closely to scrutinize the
work in the vise. If the work is of a
heavy nature the jaws should be some-
what lower than the elbow height, to
permit the weight and momentum of
the body to be thrown upon the file,

causing it to bite deeper and be more
easily pushed over the work. At this
point it might be well to consider the
mode of grasping the file while perform-
ing work of a heavy nature. As such
work necessitates the use of a heavy file
which must be held firmly by both hands,
it can best be held in such a way that
the end of the handle fits into and brings
up against the fleshy part of the palm
below the joint of the small finger, the
thumb lying along the top of the handle
in the direction of its length; the finger
ends upwards. The point of the file is
grasped by the first two fingers and
thumb, the hand to bring the thumb,
as the ball presses on top of the file, in
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line with the handle, when the heavy
strokes are required.

With the lighter strokes less pressure
is required on the file, the thumb and
fingers can change directions until the
thumb lies at right angles or nearly so
with the length of the file, the position
easily changing more or less with the
pressure required on the file.

While filing the natural tendency of
the hands and arms is to carry the file
in circular lines, as the joints of the
limbs act as centers of motion. This
movement of a convex file would appear
tolgive a concavity to the piece of work,
but the tendency, more especially on
marrow work, is quite the reverse, as
the work acts as a fulcrum over which
ithe file gains a rocking motion, giving
the work a convexity, except when the
file is in the hands of a skilled operator.
The point then is to cause the file to
deviate only enough from the line of
straight motion so as to feel that each
inch of the stroke is brought into exact
contact with the desired portion of the
work. This ability when acquired will
prevent ‘“grooving,” and give the true
and even surface.

For the good of the file and the work
also, the pressure should be relieved on
the backward stroke of the file. An
examination of the teeth will show that
the file can cut only on the forward or
.advancing strokes, and that pressure
.applied on the backward stroke is indeed
-damaging to the file.

"Drow Sling”

Draw-filing is the operation of using
the file much in the manner of a spoke-
shave. Files of ordinary make do not
cut except when used with a forward
stroke, and the same file cannot be used
to best advantage in draw-filing unless
care is taken that the teeth present
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themselves during a forward movement
of the file at a sufficient angle to cut
instead of to scratch the work. When
properly done work can be finished finer
in this manner, and the scratches more
closely congregated than by an ordinary
use of the file.

When properly used and taken care
of the life of a file is by no means a short
one.” -When no longer serviceable on
one class of work it can be efficiently used
on another. In the case of a file used
for finishing larger surfaces of cast iron,
its next best service is on}smaller work
of the same metal. Asit has been some-
what worn by cutting larger areas of
cast iron its teeth will not tear or rip
the more narrow work of the same
material.

The file best suited for general work
will not serve as well on softer metals
as those having teeth especially set for
those metals.

Files when sent out from the factory
are coated with oil to prevent their
rusting during shipment. In some cases
the oil will not interfere with the im-
mediate use of the file, as oil can be
advantageously used while filing metals
of a hard fibrous nature. Upon finer
work in steel or wrought iron the use
of oil will prevent the disagreeable
scratch or drag of the}file.

Where the oil interferes with the
cutting qualities of the file, it is easily
removed by filling the teeth with chalk,
which readily absorbs the oil, and clean-
ing out everything with the wire file-
brush.

One of the most destructive customs
is that of loosely throwing files, fine and
coarse, small and large, into a drawer
filled with cold chisels, hammers, sets,
etc., and then throwing other heavy
tools on top of them. The teeth of the
files thus come into forcible contact
with metals harder than themselves,
and they are soon useless for work of
any kind.

One day an Irishman was asked to
come to work an hour earlier than usual.
This he promised to do. Next morning
he was an hour late. “Shure, sor,” he
explained, “I should have been no good
if Oi’d come, as I was fast asleep at the
toime.”—American Boy.
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ELECTRIC LIGHTING FOR CYCLES AND MOTOR-CYCLES
HAROLD H. U. CROSS

There are three systems of installing
electric light upon cycles, viz., accumula-
tor systems, battery (primary) systems,
and, lastly, generator systems, each
possessing points of merit. Most lamps
on the market will require no alteration
beyond a change of bulb to suit any one
of the current-producers; and, indeed,
many lamps will run equally well off
both batteries and generators, which is a
very desirable precaution against a pos-
sible breakdown; as, if a small pocket-
lamp battery were carried in addition
£0 a generator, it could be switched in
circuit with the same lamp on emergency.

The first costs of electric lamps vary
from about $1.00 to $5.00, according to
the pattern and style of finish; thus, for
those who want a searchlight to project
a beam from 5 to 600 ft., the cost would
be the latter figure; while those whose
requirements would be amply met by a
moderate light, such as is given by a good
oil lamp, the cost would approximate
to the former figure. Electric lamps have
a decided advantage over oil and gas
lamps, in that their light is perfectly
white, and also, owing to its high degree
of concentration, a comparatively low
candle-powered bulb will give excellent
results, if used in a lamp that adequately
focuses and dispenses the light.

DRY-BATTERY SETS
There are two sorts of batteries in
common use, one termed “ordinary”
and the other, which is infinitely better,
called “‘double life;” the exact construc-
tional difference between these two kinds
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Fig. 1

will be rendered clear by- the diagrams
in Fig. 1, which show the two arrange-
ments of the cells contained inside the
black cardboard case, indicated by the
outside lines in each instance. It will
be observed that the cells in the ‘“‘double
life” battery are specially made to fit
the whole of the case, and so employ the
maximum active material, which con-
sequently increases their life very con-

siderably. There is one other cell of
special interest, that is, a battery which
is shipped ‘“dry” and which will not
deteriorate in stock, or become exhausted
by accidental short-cireuit of its terminals
or connectors, as it is quite inactive until
excited by filling with water. The base
of the battery, comprising the usual three
cells, is fitted with removable rubber
corks, covering three holes communi-
cating directly with the interior. To use
the cell requires only the addition of
water (distilled or otherwise);they are
then essentially the same as the usual

Fig. 2

genus; but the writer is inclined to favor
the ordinary type, as he has found the
voltage a little uncertain in these small
sizes; but in the larger ones the voltage
is distinctly higher than in the ordinary
species. Also, when run down, they can -
be more easily recuperated by the appli-
cation of salammoniac solution. The
cost of the “‘ordinary type’ battery is
about 20 cents, while the superior type
mentioned is about double that amount,
so also the “‘export” type. The voltage
of each battery, comprising three cells
joined in series (i.e., zinc of one cell con-
nected to the carbon of the next, and so
on), is 4.5 volts, and the capacity on a
.3 ampere discharge is sometimes as high
as two ampere-hours, although, owing to
the nature of these cells, which scale but
a few ounces, the exact amount of energy
obtainable is very uncertain, principally
owing to the complex actions and re-
actions which take place inside them.
Some makers guarantee the above capac-
ity. Basing our calculations upon the
two ampere-hour assumption, the cost
of current works out at approximately
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114 cents per run of one hour’s duration,
which, all things considered, is not ex-
orbitant. TFig. 2 shows the kind of cycle-
lamp in which these small dry batteries
are used. 1t is a thoroughly serviccable
article, although most pcople prefer
the battery to be separate from the lamp;
also, their small capacity is a decided
drawback. It is possible to increase
the capacity of such a set by using a
battery of two cells instcad of three,
which will allow of another ampere-hour
(at the same rate of discharge) being
obtained from it. A spccial lamp fitted
with an opal glass reflector compensates
for the decrcasc in voltage. Fig. 3 givesa
’ fair idea of the special
high-cfficiency tungsten
lamp required. The vol-
tage of the lamps for a
threc-ccll and two-cell bat-
tery should be 4.5 and 2.5
respectively; although, in
the former case, if the
conducting wire is thin flexible, it will
add to the gencral efficiency of the
system to use a 3.5 volt lamp. The cost
of all these small lamps is about 30 cents
each; but one must be very carcful to
purchase lamps whose current-consump-
tion is .3 of an ampere, otherwise the
installation will not give satisfaction, as
with cells of the size in question it would
not be possible to obtain a heavier dis-
charge than this for any length of time.
No wiring will be needed with the above
set, as the connections are automatic, as
is the casc with all pocket flash-lamps.
Most readers will, of course, prefer to
use a battery scparate from the lamp, as
previously stated. Such a set as is
shown in Fig. 4 is a typical cxample of a
good solid lamp suitable for rough treat-
ment, such as it would get on a motor-
cycle. The switch is shown at the back
of the lamp, and the case is attached to
the rear of the top tube of cycle. The
best battery to carry is one of those that
are used with house-lanterns, and the
like. Measuring 3 in. high, 374 in. long,
134 in. wide, such a battery would pro-
vide enough current for a half-hour's run
each day for over two months; owing
to the increcase in active material; also,
an enormous gain in the direction of
efficiecnecy. All lamps made to fit small
Edison screw bulbs will do for the above
dry-battery system; so, also, will they

Fig. 3
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Fig. 4

answer for the ensuing applications of
clectricity to cycle lighting, with the cx-
ception of a special high candle power
lamp which needs a small candelabra bay-
onette cap-holder. It is a wise plan to
carry a small pocket refill as a spare.

It is not a difficult matter to construct a
very crude but serviceable cycle-lamp, such
asindicated by Fig. 5. It merely comprises
a lamp-holder, as depicted by Fig. 6,
arranged in a convenient-sized wooden
box, with a hinged lid kept in position
by the little fastener, as shown in Fig. 5,
or retained by screws or tacks. To
attach it to the lamp-bracket, a strip of
thick rubber, such as is used for mats
(or, in default, a piece of shoe leather),
is fastencd on to the back by means of
screws bearing upon thin washers (to
prevent the heads from cutting the
material), so that the lamp-bracket is a
tight fit when pushed into position. The
angle of the lamp may be altered by
placing a wooden wedge between the
bracket and the strip. A metal socket
would be, if anything, a little more work-
manlike in appearance; but the rubber
or lecather takes up the vibration and
remains silent. The lens in front can be
obtained from any cycle-dealer, and is

TGl
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designated as a ‘‘double convex.” The
necessary hole to take the lens is executed
with a fret-saw. The front of an old
«0il or gas lamp can be readily fitted into
its up-to-date electric competitor, owing
to the metal rim that accompanies it
being cxtremely easy to push into its
position. If a glass lens alone is obtain-
able, it must be sccured in its place with
clips and putty. Behind the lamp is
fixed a circular piece of bright shect tinned
iron, to act as a reflector, and the lamp
can then be finished off with a paint or
black cnamel to taste. The method of
connection is as follows: a short length
of insulated wire is taken from one of the
screws fixed on to the lamp-holder to one
of the terminals (marked B), and a second
wire is run from -the other connection
screw on lamp-holder to the brass wood
screw marked A, which can be placed
into contact with the terminal C at will
by means of the movable brass arm.
The battery is joined to B and C, and
when the switch-arm is over A, the lamp
will receive the necessary current. The
lamp globe utilized is the special high-
efficiency one (see Fig. 3) of 2.5 volts
pressure, or 3.5—4.5 volts in the case
of the three-cell battery. In conclusion
of this section, the writer desires to men-
tion the fact that the illuminating power
of all these low-voltage lamps is owing
to the intense whiteness of the light, and
therefore the amount of light given by
day is scarcely discernible; hence judg-
ment should be reserved until nightfall.
The dry-battery system, particularly
the smaller equipments, are the most
expensive of all methods, but form reliable
stand-bys.

ACCUMULATOR SYSTEMS

The greatest drawback in connection
with cycle-lighting accumulators is their
uncertainty of action after a week or so
of inactivity. With a dry battery it is
quite feasible to use it for half an hour,
then leave it in disuse for a month or more
without much fear of the energy dissi-
pating; but not so with the small accumu-
lator battery. This must not be ex-
pected to yield a satisfactory output
long after charging has ceased. In the
very earliest pocket cells, pitch was used,
which naturally proved very" unsatis-
factory, owing to its hygroscopic nature,
and the resultant electrical leakage.
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Cells of a later date appear to.be sealed
with black wax, which, though a great
mmprovement, is much in the rear of a
celluloid case. Fig. 7 shows a typical
celluloid accumulator made for our special
purpose. It is about as near perfection
as is possible in the light of the present
knowledge. The plates measure 3 in.
long by 1'%4e in. wide, and the complete
accumulator contains four negatives and
two positives, arranged three plates per
cell, of which there are two cells joined
in series in the usual way. When dis-
charged at one ampere, this battery will
last five hours continuously; therefore
it is admirably suited for lighting a 4-volt,
4-c.p. metal filament lamp, which it will
do for five hours with the most efficient
makes of bulbs. It can be cmployed in
conjunction with the high c.p. lamp de-
scribed later, as, owing to the rigid con-
struction of the negatives, it will stand
a discharge of two amperes without in-
jury to the plates. The first cost of such
a cell is $1.50, which, when contrasted
with a dry battery, is high; but it must
be borne in mind that its upkeep is very
low, as most garages and electricians
“‘charge up” such a battery for 10 cents,
which sum provides the necessary illumi-
nating power for a lamp for over 15 hours
continuously, and even when used in the
customary manner, the cost of light would
not reach one cent per hour.

There is one point in connection with
the smallest-sized accumulators (such as
are used in pocket flash-lamps and in the
cycle lamp shown in Fig. 2 previously)
which is of first importance, viz., thé
voltage of these must not exceed two, as
the employment of more than one cell
is fatal to success, as it is not possible to
stop the electric leakage between the
cells, which reaches a very high value
in the cells under consideration. It will

N
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be self-evident that there can be no
“between cell” leakage in a 2-volt
accumulator; hence the only wastage
path is from plate to plate, via the sealing-
in compound or celluloid lid, as the case
may be, and this leakage is again retarded
by the decrease in electro-motive force,
as it is reasonable to suppose the con-
ductivity of the parasite circuit is the
same, as the external case is the same
size with both voltages; therefore, we
sec that, by Ohm’s law, the waste of
current must be decreased by one-half.
A further point of interest, which is quite
consistent with the dry-battery lore pre-
viously set forth, is the doubling of
capacity, which results in halving the
pressure—e.g., a ‘‘dry” accumulator,
such as used for the above class of appa-
ratus, will light a very high-efficiency
lamp six hours at a stretch, when its
two-minute cells are joined in series.
When connected up in parallel it will last
for twelve hours on a 2-volt lamp. It
is hoped that no one will be misled into
thinking that the light is equal in both
cases, for, of course, this is not so; but
there are ways of compensating to which
allusion has already been made. There
are other minor advantages that the
2-volt has over the 4-volt accumulator
of this small type, of which, perhaps, the
increased capacity for acid is not the
least important. The method of charg-
ing these accumulators calls for a brief
notice. In the first place, all, or necarly
all, of the very small cells are what is
known as the “dry” type, 'which are
about as much “dry” as their well-
known primary competitor. They use
the ordinary sulphuric acid diluted to a
specific gravity of about 1.20, absorbed
by means of ‘“glass wool,” a material
of the nature of ‘‘spun” glass. This
absorbed electrolyte works exceedingly
well in these miniature cells; but the
writer is inclined to favor the jelly acid
for their larger prototypes, if one must
use non-spillable acid. A useful formula
for jelly acid is as follows: acid sulphuric,
1.250 s.g., to be mixed with a dilute
solution of sodium silicate; 1.180 s.g.,
in the proportion of three of acid to one
of the silicate solution. When first made
the solution is colorless, and it should be
poured into the accumulator as it begins
to thicken; after 24 hours it will set o
a jelly, having a bluish tinge.
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The charging rate of the cells must’not
exceed 14 ampere in the smallest size,
and 34 ampere for the large size, as illus-
trated (Fig. 7). The cell can be charged
in series with a lamp off the house supply,
if such exist, providing the currentiis
“‘direct,” or they can be charged off a
modified form of Georges Leclanché’s
time-honored production, known under
the name of the sack type cell. Various
firms have even improved this, and called
their respective appliances by names
suggestive of their use. Two of such
cells, when joined in series, will charge
2-volt pocket-lamp-sized accumulators
in six hours, and four will charge the
similar 4-volt battery in about four hours.
Connection can be made direct from the
cells to the accumulator, no resistance
being needed; but care must be taken
to attach the wire from the zinc electrode
to the negative terminal of the accumula-
tor, and not vice versa. If an ammeter
reading decimals of an ampere is at hand,
it will be well to include it in circuit
during the charging operations, as if, by
any chance, the current flowing exceeds
.5 of an ampere, the cell may polarize
and fail to ‘‘charge.” Should it not be
convenient to use a meter, test the battery
from time to time with a lamp, taking
care to previously disconnect the accumu-
lator. At the conclusion of the charge
the battery can be put away as used,
and will keep in perfect order until further
required. Before charging is commenced
it is necessary to note that the accumula-
tor has its full complement of acid, and,
in the case of the dry type, add a little
with the aid of a fountain-pen filler before
proceeding to charge, in any case.

A few notes as to the method of fixing
the accumulator to the cycle may assist.
A stout leather satchel or case is the best
and neatest device for the conveyance -
of the storage battery. It should be
fixed to the rear of the machine, as sug-
gested previously, taking great precau-
tion to minimize the vibration by securing
it with stout straps. The inside of the
case and lid should be well rubbed with
vaseline or soft candle fat, in order to
render it acid-proof and to keep it supple.
Of course, this does not apply to cases
that have an additional acid-proof lining.
In connection with the dry-battery set,
it would be quite satisfactory to use a
canvas case for the transport of the cells.
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A HOME-MADE STORAGE-CELL

Those who wish to make a small storage
cell, such as is used in connection with
the special 2-volt lamp, the following
details may assist. In the first place
procure two negative plates measuring
4 x 2in. x 84, in., and one positive plate
of the same dimensions; also one piece
of corrugated celluloid, size 4 x4 in., of
medium thickness, and two small termi-
nals for connection purposes. The cost
of these materials should not exceed
50 ccnts, allowing for the necessary
cigar-wood and wax. The corrugated
celluloid is to be cut down the middle,
which will produce two pieces the size
of our plates; next, mount the positive
plate between the two negatives, and
place the separators between them, so
that the positive plate is insulated from
the negatives on either side of it. A
rough measurement should now be taken
of the over-all sizes, so that the contain-
ing case may be prepared. With the
plates in question, a cigar-wood box
should be constructed, whose internal
measurements are S in. high, 214 in. wide,
and 114 in. in thickness. The pieces of
wood having been cut to size, they must
be treated with melted paraffin-wax as
follows: Take an old pie-dish, of such
a size that the wood pieces will lie com-
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Fig. 8, B

fortably therein, and melt up a few
ounces of paraffin-wax (commercial qual-
ity). When quite liquid, immerse the
wood, and give each piece a thorough
soaking in the melted wax. After the
above treatment, the box should be con-
structed in the ordinary manner, and a
further quantity of wax must be run in
at all cornets, seams, and the like crevices
previous to its final pasting with semni-
liquid wax to the thickness of about 14 in.
When set, the lining can be gone over with
a warm piece of metal, to render its
surface reasonably smooth. Two pieces
of wood must be fitted in the bottom
coating of wax for the plates to rest on,
as, if the plates were allowed to lie direct
on the wax at the base of the case, no
provision would be made for falling paste,
etc., which in time would accumulate
to such an extent that the cell’s action
would be seriously hampered. If the
wooden rests are warmed slightly, they
can be pushed into the wax coating; or
a better plan would be to affix them before
the wax has set, during the lining process.
The plates can now be introduced into
the case, and fixed in position by means
of small paraffin-waxed pieces of wood.
A cover-piece of waxed wood must now
be prepared, with two holes for the lugs
of the plates to pass through, also a third
one for the introduction of the acid. The
terminals should be fixed to the lugs, as
shown in Fig. 8, A. In the event of the
lugs being too short, further pieces of
sheet lead should be connected to them,
which can be readily accomplished by
means of a soldering-iron, taking the
precaution to well clean the lug and the
additional connector before attempting
to join them. This joint should be pro-
tected from the action of the acid by
coating it with cycle enamel; the outside
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of the case should also be finished in the
same manner. To render the cell acid
tight, it is not a bad plan to pack the
inside with woven glass, or to run in
black wax, taking care to put a skewer
or pencil into the acid-hole* before doing
so, in order to secure a free passage
through the wax. (Note the skewer
should be removed as the wax is setting;
also it is as well to put the acid into the
cells before pouring in the sealing com-
pound, as, if by any chance the compound
finds its way past the wooden lid, owing
to bad fitting, the cooling effect of the
acid will prevent its further progress.)
If it is desired to construct a 4-volt bat-
tery, make up two of the above and glue
them together, taking care to connect
the positive terminal of one to the nega-
tive terminal of the other cell, thus leav-
ing a positive and necgative connection
free for the attachment of lamp cable.
HIGH CANDLE-POWERED LAMPS
Many readers will doubtless wish to
use lights of the maximum power possible
with so small an accumulator as can be
conveniently carried on the cycle. The
accumulator illustrated in Fig. 7 will run
a lamp giving 8 c.p. for two hours con-
tinuously without injurious results, for
reasons already mentioned. The lamp
indicated by Fig. 8, B, essentially consists
of an ordinary lamp-holder, fitted with a
parabolic reflector 234 in. in diameter
and 114 in. deep (which can be purchased
at most electrical shops for about 25
cents), together with an 8 c.p. 4-volt
pipeless tungsten lamp, whose filament is
so arranged to give the maximum effect
with the above type of reflector. The
cost of the lamp bulb is 60 cents. The
complete lamp is fixed on to the cycle-
lamp bracket, as shown in figure, and
connected up in the usual way, A switch
can be placed at the back of the lamp
where most convenient, or it can be fitted
to the accumulator case if preferred.
The illumination obtained with this lamp
is very high, as compared with the im-
promptu lamp described previously.
For runs about town, where a powerful
light is of no advantage, the special con-
verter now on the market cffects con-
siderable saving. The device consists
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of an adapter that fits a small bayonet
cap-holder, and contains a small Edison
screw-socket, which accommodates all
the usual low-current consumption lamps.
The cost of the device is but little more
than an ordinary holder.

MAGNETO SYSTEMS

Magneto electric lighting, though not
by any means new, since the time of
Michael Faraday, has only quite recently
been adapted to the cycle and motor-
cycle, as before the metallic filament
lamp was evolved on a commercial scale,
any effort to displace batteries, both
primary and secondary, was futile, owing
to the peculiar nature of the carbon
filament. With the metallic lamp, the
regulating effect of the filament is in the
desired direction, and as the generator
speeds up, the filament’s resistance risest
very approximately in proportion; also
the weight of the apparatus for producing
the current is a matter of very small
moment, now that cfficiency of the lamps
is so high—in fact, the complete outfit
does not weigh 2 1bs.

In general principles, the lighting mag-
neto is precisely similar to the well-known
ignition magneto, and consists of a coil
of insulated wire wound on an iron cylin-
der, rotating between the poles of a per-
manent horse-shoe magnet, electric con-
fiection being established to the rotating
portion by means of having connected
one cnd of the wire on the cylinder di-
rectly to the iron, and the other extremity
is attached to a little metal ring (tech-
nically known as a slip-ring) mounted
on a piece of non-conducting material.
This ring is arranged to touch a small
copper gauze brush which is secreted in
the insulated terminal. To use the cur-
rent, all that it is necessary to do is to con-
nect one wire from the lamp to the metal
frame, which is in clectric connection
with one end of the wire on the cylinder,
and the other wire to the insulated termi-
nal. The photograph, Fig. 9, shows the
device in working position. It will be
noticed that the machine is driven from
the front rim by the aid of the small
rubber pulley on the right-hand side of
the magneto (it is possible to drive from

* When in use the acid-hole should be closed with a cork treated with paraffin wax; the neck of a 2 oz. glass

bottle forms a very serviceable bush to mount the cork.
to escape by.

In any case, leave a pinhole through the cork for any gas

1With the old type carbon lamp precisely the reverse takes place, as the electrical resistance of carbon is lower

hot than when cold.
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the back wheel, but the front is in many
ways preferable). This pulley needs to
bear lightly on the rim, to get a satis-
factory drive. The switch, upon which
the operator has his fingers at the top of
the picture, is attached to the handle-bar
and is connected to the magneto by a
spring connector so arranged that a slight
twist of a small knob rcleases the tension
on the spring and allows the magneto to
disengage from the rim and assumec the
position of that in Fig. 10. The lamp
is connected by means of the flexible
cable, as shown, and the current con-
trolled at will by mcans of an electric
switch on the straight portion of the lamp.
The switch can be scen projecting a little
above the lamp-stem. The necessary
wires and fittings do not in any way inter-
fere with existing arrangcments. The
letter A indicates the position of the
spring that controls the magneto drive.
It will be obvious that the rider can
manipulate the switch-gear without dis-
mounting. The letter B points to the
position of the auxiliary spring and sup-
porting bracket. This bracket is sprung
so that any inequalities of rim or road
are automatically allowed for. The
running costs of such a set are very small,
as the only wearing part is the rubber
pulley, which costs but a few cents to
replace, and has a reasonable length of
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life. The type of cylce rim shown in
the photographs is not the best possible
for good results, as the somewhat shallow
shape causes the pulley to wear unevenly;
but the modern cycle rims, which have,
as a rule, broad portions unencumbered
by spokes, are admirably adapted for
the purposes of clectric lighting. The
power required to drive the machine is
inappreciable, as there are no ficld-
windings to excite, and hence the total
output never cxceeds a few watts—
generally 4 volts .3 ampere, which
amounts to 1.2 watts only; and when
we consider that 1 h.p. will produce many
hundreds of watts, it can be assumecd
that the rider will not drop from physical
exhaustion owing to thc extra power he
must cxert. Owing to the fact that the
magnetic ficld is constant, and that the
air-gap is large, thc extra current pro-
duced by increasing the speed is very
small, aftcr a certain’ critical spced is
attaincd, which speed is arranged to suit
the “‘walking pace.” A slight increase
on the spced brings the light up tolits
maximum, and the armature reaction
and increase in filament resistance prevent
but a fractional increase, although the
speed of the cycle may be as high as
30 milcs per hour.
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The electric switch on the lamp is very
useful if a 4-volt battery be carried as a
spare, or to run the light when cycle is
at rest; otherwise the mechanical switch
is all that is required to turn ‘“‘on or off”’
the: light. The disadvantages of the
magneto systems are: (1) Failure of
Light when Machine is Stopped; (2)
The Possibility of Mechanical Break-
down.—The first point needs no further
comment than to state that the practice
of carrying even a pocket-lamp refill will
amend matters. The latter point covers
a much larger range of possibilities, and
a selection of a few of these that the
author met with while testing his equip-
ment may prove interesting. On one
of the first test runs the light was at
times a little unsteady, owing to the
tension of the A spring being incorrect.
This was brought about by the fact that
no definite length can be assigned by
the manufacturers, as the distance from
the forks to the top of the handle-bar,
which forms the one important measure-
ment, varies with practically each cycle;
hence the makers supply ample wire to
meet the exigencies of the abnormal case.
Experience alone will correct this fault.
On another occasion the light flickered
considerably, and upon inspection the
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cause was traceable to a bad connection
at the insulated binding-screw. During
a very fierce storm which occurred a
while ago, the light was most unsteady,
owing to the reduction of friction of the
highly-enamelled surface of the rim
causing the pulley to slip. One of the
most troublesome faults experienced
was due to a partially-insulated earth
or frame connection consequent upon
the large amount of oil retained in the
bearings, which caused the earthed end
of the armature wire considerable diffi-
culty in fulfilling its function. To remedy
the above, should it be inconvenient to
extract the greater part of the oil, re-
quires only the addition of a piece of thin
wire, one end of which is to be attached
to the uninsulated terminal, and the
other extremity just twisted once round
the shaft between the pulley and the
bearing brass. To avoid such a fault,
do not add more than a spot or two of
thin oil. It is always advisable to carry
the following spares if on a long journey:

- A small screw-driver, a few inches of thin

copper wire, a spare rubber ring for
pulley, and a 4-volt .3 ampere tungsten
lamp, not omitting a small pocket-lamp
refill. The above requisites will easily go
into the saddle-bag.—English Mechanic.

DRILLING ATTACHMENT FOR A MILLERS FALLS BREAST DRILL

W. GOSLING

The sketch shows a simple attachment
for a Millers Falls breast drill, which will
enable the drill to be used for a screw
feed. This attachment has proved very
handy for small model engine work,
especially for drilling the stud holes in
cylinders, where it is necessary that the
hole be drilled quite true and square,
and the cylinder is of a long stroke.
Another point is that the machine is
peculiarly adapted for model boiler work,
for drilling holes in the end flanges, and
shells. This sort of work generally calls
for an awkward rig-up on the average
bench drill.

To describe the attachment: The
breast drill is one of the $1.50 sort, and
drills up to %e in. The parts required
are a piece of bright steel 1 in. diameter,
20 in. long, threaded 1 in. for about 414

in. up; a cast-iron table (half plan in
Fig. 2) to form the base, feed-screw, arm
for same, and bracket to which the drill
is bolted.

The table is of cast-iron, with a spigot,
as shown in Fig. 1, for the reception of
the drill post. The back part of the
table has three 14 in. holes drilled for
bolts to fasten the machine to the hench.
A washer is fitted on the under side of
the bench to take all three holes.

The washer is made of 14 in. plate,
114 in. wide by 314 in. long. The other
14 in. holes shown in sketch are drilled
in positions calculated to be of most use
for fastening work down to the table.
The table is, of course, symmetrical, so
that I have only shown it in half plan.

The bracket which takes the drill next
claims our attention. This is made of
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flat steel bar, and forged to shape shown,
care being taken that a good inner radius
be left on the corners, as, if brought up
too square, there is every possibility of a
fracture occurring. The 114 in. holes
are drilled exactly opposite each other,
and each hole is slightly countersunk.
The next thing is to obtain a piece of
tube about 3 in. long, 1 in. bore. In
my case I got mine from an old metal
shop for a modest sum. The tube was
about %: in. thick. I had to cut it
to suit length. I annealed it well, by
leaving it in the fire all night. It should
then be fitted in place, as shown, and the
ends belled out, to fill up the counter-
sinks with the ball of a small hammer.
This will have the effect of thoroughly
fixing the tube, and at the same time
strengthening the bracket. The tube
might also be expanded by a suitable
sized draft pin (oiled first), but this is
not absolutely necessary. With regard
to fixing the drill to the bracket: If the
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drill be examined, there will be found to
be a steadying handle screwed into the
drill frame casting, and a little further
up (14 in.) a 14 in. stud also screwed
into the casting. Both should be re-
moved, and the lower hole taking the
handle should be tapped up 34 in., while
the upper hole should be tapped up 4 in.
Suitable steel studs should be fitted.
The bracket may now be drilled to accom-
modate these studs, the holes being put
in line midway between the width of the
bracket and allowing sufficient clearance
on the inside, so that the nuts may be
turned around. A washer will be re-
quired for the !4 in. stud, to go between
the casting and the bracket.

The top arm is forged from a piece of
mild steel. The plan is not shown in
the sketch, but the part sliding up and
down the post is circular, 2 in. diameter,
running off rectangular, 34 in. deep by
1 in. wide. The hole for the feed screw
is drilled 234 in. from the center of the
post. This hole should be drilled first,
and the arm dropped down on top of
the bracket, and the hole marked off for
the end of the feed screw to fitin. Thisis,
of course, also midway between the width
of the bracket.

The feed screw is a piece of 14 in. mild
steel, squared on one end for a small
hand wheel, and turned down 34 in. on
the bottom to fit the hole in the bracket.
It might be made much shorter than I
have shown in the sketch, say about 3 in.
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long. Washers are placed on top and
underncath where the screw fits into the
bracket, and the whole held in place by
a Lg in. split pin. \When using the drill
the arm should be placed as near the
bracket as possible. The method of
fixing the post to the table will be casily
understood by the sketch.

Regarding the rig-up for boiler drilling:
I obtained a picce of #%e in. stecl plate,
put 4 in. clongated holes, as shown in
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sketch (Fig. 3), and then arranged the
drill by slewing the upper arm and
bracket, so that the drill point came about
34 in. over the cdge of the table. I then
fixed the plate, and adjusted it so that
the drill point came central with the slot
in the end of the plate. This end with
slot is rounded to take the shape of the
shell, and then all is plain sailing for
boiler drilling. The clongated holes
might be put in to suit the holes in table
or special holes put in the table for this
purpose.

I think this completes the description,
and the cost will be found to be not greatly
in excess of the shop-made article, besides
being twice as rigid and more adaptable.
All dimensions are inserted, and with the
cxception of the boiler-drilling attach-
ment, the sketches are pretty true to
scale (half full-size).—Model Engineer.

AIRSHIP CONTROLLED BY WIRELESS

e S A SN VLS O e wl Bl
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The halftone illustrates a rather novel
application of the principles of radio-
telegraphy in the form of an airship con-
trolled by wircless which is the product of
the studentsof the School of Engineering
of Milwaukee, Wis.

A wireless transmitting station is used
to produce the electromagnetic waves
which actuate a coherer and relay at
the little receiving station on hoard the
airship. By means of aningenious clock-
work arrangement, each signal from the
transmitting station will, in turn, sound
a whistle, ring a bell, set the propeller

in motion and turn on the lights. When
the ship is under way, the flag at the
flagstaff will be unfurled, and the cannon
will be electrically discharged, after
which the operations may be repeated
at will,

“It’s good to have money and the
things that money can buy; but it’s
good, too, to check up once in a while
and make sure you haven’t lost the
things that money can’t buy.”—George
Horace Lorimer.
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In this department will be published original, practical articles pertaining to
Wireless Telegraphy and Wireless Telephony

THE QUENCHED SPARK SYSTEM
EUGENE PETERSON

The ‘quenched spark’ or ‘*‘shock
excitation” method of producing high-
frequency oscillations is one of the most
efficient systems known at the present
time, and it is surprising that it is not
in general use by amateurs, showing,
as it does, many points of superiority
over the old spark-gap method.

A few of the important advantages
are, in brief, that it is noiseless in opera-
tion, at least twice as efficient as the
ordinary gap, produces a high-pitched,
penetrating note; slightly damped waves
arc produced, which can be sharply tuned.

Of the several methods for producing
high-frequency oscillations, the two that

I shall describe (the Telefunken and the
Von Lepel systems) are very efficient,
easy to make, and fit the conditions of
the amateur much better than the others.

The operation of the quenched gap
depends upon certain principles dis-
covered by Wicn in 1906. While experi-
menting with two closely coupled oscilla-
tion circuits containing a short spark
gap, he discovered that the oscillations
in the condenser circuit were strongly
damped, and that the second closed circuit
was then thrown into strong vibration,
according to its natural frequency and
damping.

Many thcories have been advanced
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which attempt to account for the large
damping of a very short spark gap; and
one of these, the most gencrally accepted,
states that after the spark has passed,
the flat electrodes conduct the heat very
rapidly from the spark and thus quench
the oscillations after a few swings. An-
other, widely different than the one given
above, is known as the ‘‘Compression
Theory,” and was advanced by Galletti.
He claimed that, due to the great heat
generated by the spark, the gas enclosed
between the two electrodes expands and
is compressed, thus raising the dielectric
strength of the enclosed gas and quench-
ing the spark.

The first commercial application of
Wien’s principles was made by Baron
Von Lepel, in Germany. His gap, called
the “Von Lepel Generator,” consisted
of two thick water-cooled copper discs,
separated by a sheet of paper shunted
by capacity and inductance, and fed
from the 500-volt direct current mains,

Lz

lon Lipe! Generaror

*

N
oorpe [, §

Fig 1

as shown in Fig. 1. Choke coils were
inserted to prevent the high frequency
oscillations from surging back through
the direct current mains. In operation,
an arc is formed, which gradually burns
away the paper and produces high-fre-
quency alternating current. The prod-
ucts of the combustion of the paper are
gases rich in hydrocarbons, which greatly
increase its efficiency.

An efficient method of adapting this
gap to high-tension alternating currents
consists in connecting up a number of
these gaps in series. The number of
discs to be used depends upon the voltage
of the transformer, but I have found 200
to 250 volts per pair of plates to give
excellent results. This gap may be con-
structed as follows:

From ¥e in. aluminum or brass (pref-
erably the former) cut out the required
number of discs about 6 in. in diameter.
The paper used must be dry, unruled,
closely woven, and free from all defects,
cut in squares 7 in. on a side with a 1 in.
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hole in the center. The hole is cut in
the center of the paper to start the spark
jumping from the center outwards, as
otherwise the spark would jump at the
edge of the discs and admit air, greatly
interfering with the proper working of
the gap. The gap is assembled by plac-
ing two sheets of paper between each disc,
and the whole gap clamped tightly. .

The efficiency of the above gap has
been estimated at from 350 per cent
(Eckles & Makower) to 89 per cent (Gal-
letti). Howecver, Eckles & Makower
used 500 wvolts direct current, while
Galletti used 34,000 volts direct current,
obtained from a high voltage trans-
mission line in France. There was quite
a discussion as to the accuracy of Gal-
letti's calculations, but I believe he has
fully substantiated them. In his experi-
ments, a hot-wirc ammeter in the aerial
circuit indicated as much as 100 amperes.

The Von Lepel gap has the disad-
vantages of requiring attention and fre-
quent renewals of paper. To eliminate
this, a groove is cut into each disc about
1 in. from the edge, as this prevents the
paper from burning up to the edge and
admitting air.

The Telefunken Company has pro-
duced a gap which makes use of the ad-
vantages of the Von Lepel gap, at the
same time requiring no attention. This
consists of a number of gaps in series
constructed with grooved metal discs
separated by mica rings. In practice,
the discs are made of copper, silver, or
phosphor bronze. The exact dimen-
sions, together with the details of con-
struction, are fully shown in the drawing,
Fig. 2. It will be noticed that the inside
diameter of the mica ring, when properly
placed, coincides with the exact center
of the groove. The groove is cut in the
disc to prevent the spark from jumping
near the mica, as it is a well-known fact
that mica becomes conducting when
heated. A small fan is used to dissipate
the great heat generated by the spark.

Inasmuch as the expense of phosphor
bronze or cast copper discs would make
it prohibitive to the average amateur,
I have devised a gap which is much
cheaper than the usual Tclefunken gap,
eliminating the fan while operating at
practically the same efficiency. The
discs are turned from 1§ or Y in. brass
and grooved in a lathe. Unlike the other
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gap, however, the brass is grooved on
one side only, thus allowing a thinner
disc to be used. The mica rings used
are identically the same as those used
in the Tclefunken gap. In assembling
the gap, the discs are so placed that the
grooved sides face each other. Separa-
tors are placed between each pair of
discs to provide a %s in. space between
each pair of discs for the air to circulate
and cool the gap. As a large surface is
exposed, it is comparatively easy to cool
the gap. It is connected up as shown
in Fig. 3.

I have purposely omitted giving a de-
tailed description of the gaps, as the
details of construction can be seen at a
glance from the drawings.

Another form of Von Lepel gap uses
two cnormous water-cooled discs in
- series on the high-tension alternating
current, separdated by a sheet of paper.
In operation, the frequency produced is
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so high as to be beyond the limits of
audibility, and, consequently, a ticker
must be used in the detector circuit.
This gap is used only in case of inter-
ference by forced oscillations or other
strong disturbances.

In conclusion, I wish to state that if
the directions for making the quenched
gaps are closely and intelligently followed,
results can be obtained which would be
impossible with any other system; in
fact, an increase in range of 50 per cent
to 100 per cent is not unusual.

SPARK IRREGULARITY: ITS CAUSES, EFFECT AND PREVENTION

A. L. PATSTONE

Much irregularity of spark is often
noticed from a wireless station while
transmitting, especially from one using
a stationary spark gap. One cause of
this may be an uneven alternating cur-
rent entering the transformer; this is
caused by an unsteadily running gen-
erator. Another, and in most cases
the real cause, may be found in the spark
gap itself. This 1s always the result of
poor insulation and construction.

The following extract from the Navy
Wireless Manual will give an excellent
idea of the conditions necessary to be
fulfilled.

*“135. The function of the spark gap
in an oscillatory circuit is to allow the
condenser to charge to the required
potential, and then to break down and
permit the condenser charge to surge
back and forth until its energy is dissi-
pated. The ideal spark gap would be
one which would insulate perfectly while
the condenser was charging and conduct
perfectly while it was discharging, and
the nearer these conditions can be ful-
filled the more efficiently will the spark
gap perform its duty. Either one of
these conditions can be fulfilled alone,

but the combination is somewhat diffi-
cult to obtain.

“The resistance of the spark gap when
the discharge is passing depends upon
two factors; it increases rapidly with
the spark length, and decreases rapidly
with the oscillatory current, amounting
with a )4 in. gap to several hundred
ohms when a fraction of an ampere
passes, and a small fraction of an ohm
when 50 or 60 amperes are flowing.
With the spark length about !4 in., the
resistance with the same oscillatory
current flowing may be taken as roughly
proportional to the spark length. But
in a condenser circuit the amount of
electricity stored up in the condenser,
and hence the amount of oscillatory
current, increases with the spark length,
thus we have two conditions working
against each other as regards the in-
fluence of the spark length on the spark
resistance; but we can increase the
amount of current flowing without in-
creasing the spark length by increasing
the size of the condenser, and the most
efficient form of circuit for a given power
is that in which a moderate spark length
and large condensers are used.”
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“‘Condenser capacity required to give
full power for 14 in. spark gap and one
spark per half cycle is given in the follow-
ing table:

ELECTRICIAN AND MECHANIC

ence with the stationary spark gaps, has
given careful consideration to the three
following features. First: perfect in-
sulation, which too much care cannot

60 Cycles 120 Cycles 460 Cycles
Lo 0.019 m.f 0.009 m.f. 0.002 m.{.
2 0.047 m.f 0.023 m.f. 0.006 m.f.
5 R 0.093 m.f. 0.047 m.f. 0.012 m.1.
100 0.185 m.f. 0.093 m.f. 0.024 m.f.
s 0.278 m.f 0.139 m.f. 0.036 m.f.
3. 0.648 m.f 0.324 m.f. 0.085 m.f.

1 standard jar condenser=0.002 m.f."”

Much more work will be accomplished
by using a smooth, steady spark, not
necessarily of high frequency, than a
ragged one. This, because, with the
spark in this condition it is at its most
efficient point, and, too, it is much more
pleasant for an operator to read.

B

Fig 1 u

Muffling the spark without adding
a blower is common at the majority of
stations. Although this reduces the
noise considerably it should be avoided,
unless a blower is attached, as it is a
great injury to the station’s efficiency.
After a station has been transmitting
only a very few minutes the muffler
becomes full of metallic vapor, and this
forms a high-frequency alternating arc,
that is, if the gap is set to break down
at 30,000 volts, when the muffler be-
comes ‘‘choked” with this metallic
vapor the spark passes at a considerably
lower voltage.

The writer, who has had much experi-

be given. Sccond: sufficient surface.
Third: a uniform spark distance, the
most important of all.

It can be readily seen that with the
majority of spark points, which have
round and blunt points, their opposite
centers are of a shorter distance apart
than their opposite outside edges. This
causes one frequency at the center of
the gap and a lower frequency, more
distance to travel, at the outside. All
metals, if cut square to each other, will,
within a short time, wear to a rounding
surface, as the spark always has a tend-
ency to jump at the edges—high-
frequency current travels mostly on
the surface of a conductor. This has
been overcome by the use of thin sheet
copper terminals drilled with small holes
to allow the current to reach the center
of the gap as well as the cdges, and sup-
ported by much smaller rods.

The writer recommends the series gap,
as it has been noticed that with the
generator running unsteadily the spark
does not become so irregular when this
gap is used. The distance between all
the plates should equal the distance at
which the station works best when[using
only a two-terminal gap. This gap can
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be made smaller by inserting a metal
plug between one or more of the gaps.
The anchor gap has been greatly
neglected by most stations, in that a
lack of sufficient surface is provided.
If the spark gap requires large surface
why should not the anchor gap require
as much, if not more? It will not be
necessary to go into further details on
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account of the many different types of
anchor gaps for straight and looped
aerials. The copper disc plan can be
easily added to the majority of these
gaps, and when so used, with the smallest
possible air gap and perfectly insulated,
will give surprising and excellent results.

The diagrams will be found clearly to
explain themselves.

THE REVOLVING SPARK GAP
B. FRANCIS DASHIELL

The revolving spark gap is used in
wireless stations, where a very high-
frequency spark is desired. Sometimes
dynamos giving a great number of
alternations are used to get this high-
frequency spark from a transformer;
but tHis is above the average wireless
experimenter, and he must fall back on
the series gap or the revolving spark
gap, if he wants efficiency.

Everyone knows that a high-frequency
spark is more desirable, inasmuch as
it is more easily read at a great distance,
and through interference, etc.

The writer will endeavor to explain
in the following the construction of a
simple and easily made rotary spark
gap.

As shown in Fig. 2, D is a hard rubber
disc with 12 electrodes about its edge.
It rotates at a high speed between two
other electrodes, and thus presents a
large cooling surface.

No. 2% Wrre.

Frgure 1.

Fig. 1 shows the rotating disc. It is
cut from either hard rubber or fiber,
and is 2 in. in diameter and !4 in. thick.

Twelve holes are drilled around the
edge. They are evenly spaced and
should be !4 in. deep. A No. 30 drill
is used.

The electrodes are each 1 in. long.
Twelve of them are cut from a piece of

o{ A
L Base, ]
Frogure 2.

No. 8 B. & S. gauge brass wire. They
are held firmly in place by a drop of
shellac in the holes, or preferably by
threading and tapping the holes and
wire, and the protruding ends should be
filed smooth. All of the ends should be
equidistant from the center of the disc.

A piece of No. 21 bare copper wire is
twisted about each electrode, as shown
in Fig. 1. !K shows the one turn about
the electrodes; this is to connect all of
them together.

Any small battery motor will furnish
ample power to rotate the disc, which is
glued or shellacked firmly to the motor
axle, as shown in Fig. 2.

F is the motor; E is one electrode,
and M,M’ are two pieces of }{ in. square
brass, each 2} in. high. They are
drilled and tapped to take two brass
8-32 screws, which carry the adjustable
zinc electrodes, B and A. The distance
between M and M’ should be 7in. The
electrodes, B and A, are made from a
wet battery zinc and are 34 in. long.
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Two fiber washers, C and C7, are shel-
lacked under the screw heads, to serve
as insulated knobs.

Binding posts, P’ and P, are to re-
ceive the connection wires.

The base is made of fiber or hard
rubber or well-seasoned hard wood,
and is 9x5x ¥ in.

A contact may be fixed to the aerial
switch to close the motor circuit when
the switch is closed for sending.

If the motor is run on 110 volts, the
maker should take care to get good insu-
lation between the motor and the elec-
trodes in periphery of the revolving
disc.

AN AMPHIBIOUS MOTOR
FELIX J. KOCH

A motor that can travel on land as
well as in water was tested recently,
on the Seine, in France, the trials prov-
ing entirely satisfactory.

To tourists who make use of this
amphibious vehicle—canals, rivers and
lakes will present no serious difficulties,
as they can be crossed with ease and
comfort whenever moderately gentle
and smooth slopes, natural or artificial,
can be found for entering and leaving
the water. The hull of the boat is
mounted, by means of springs, on axles
and wheels. The axles pass through
water-tight tubes, which traverse the

hull, the motor being placed near the
bow.

The power is transmitted to the rear
or driving wheel by means of chains
and pinions. In the water the vehicle
is driven forward by a screw. Steering
is effected by a wheel—as in ordinary
motoring. The motor enters and leaves
the water without any preparatory
change, except in mechanical connec-
tions. When afloat its stability is per-
fect. It leaves the water and climbs
the bank under the impulsion of its
driving wheels if the ground is reasonably
firm, and the grade less than 15 per
cent.

To Read a Coin’s Date

Lying on a table in front of a numis-
matist was an old copper coin. It had
experienced hard usage.

“Can you read the date and the in-
scription?” inquired the collector.

The visitor inspected the specimen,
but, although he had the aid of a mag-
nifying glass, he confessed that the words
and figures were illegible.

“Let me assist you,” the collector re-
marked. Going to the kitchen range
he thrust an ordinary coal shovel into
the fire and permitted it to remain
there until red hot. Withdrawing it, he
dropped the coin on the utensil, and
it speedily became as red-hot as the
shovelitself. Immediatelythe date, 1794,
showed brightly in glowing figures on the
obverse side of the coin, and similar
treatment revealed the words, *‘ United
States of America, one cent,”” on the
reverse. This test, according to the
numismatist, seldom fails with any coin,
even when the inscriptions have been
worn so perfectly smooth that they are
invisible to the naked eye.— New York
Press.
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METER DEPARTMENT TROUBLES

J. A. s.

A considerable amount of technical
description has been given in various
periodicals and text-books rcferring to
the various types of electrical metering
apparatus, and the systems adopted for
organizing and maintaining a mecter
department in connection with a central
station supply of electrical energy.
However, it is not perhaps quite so com-
mon to obtain records of the actual
troubles, some of them of an elementary
but none the less worrying character,
which invade the mind of the meter man
on supply systems, and it may therefore
be of interest to electrical engineers to
read one or two notes which do not pro-
fess to be more than extracts from the
diary of a mains engineer whose dutics
included the supervision of meters and
their auxiliary devices. For this rcason
the following statements of examples,
met with in actual practice, may not
be without interest, although they do not
pretend to rank among the highly tech-
nical contributions to the literature on
this subject.

One of the simplest and yet most diffi-
cult problems with which a mains engi-
neer has to grapple, is the carelessness or
stupidity of the less skilled assistants
whom he may have to control. Con-
trary to the belief of some station engi-
neers, if one may judge by the staff pro-
vided, the meter is in reality an intricate
piece of mechanism which requires a
certail amount of skill, both in its first

erection and its subsequent maintenance.-

In other words, the ‘“fool proof meter”
has yet to be invented. For example,
in one instance a bulk supply of electricity
was being given to a small town from a
power house supplying a widely extended
combined lighting and tramway system
through some miles of feeder cable which
was of concentric type operated at a
medium pressure. The energy so ob-
tained was paid for on the basis of the
meter readings, registered at the power
house end of the cable, and these readings
were checked by the records of the pur-
chaser’'s meter at the receiving end of
the cable. There was no other means of
transmitting the energy from the power
house of the sub-station devoted to the

lighting of this smallltown. On the first
night of running it was found that the
meter readings could not be made to
agrec, and the allowance for cable loss
and other disturbing factors was gone
into with much carc and elaboration} by
the engincer in charge of the supply,
without arriving at a satisfactory solu-
tion. After much thought and mental
friction had becn wasted in this way, a
further cause was sought and it was then
found that the station meter was, owing
to the carelessness on the part of a wire
man, connected the wrong way round
and was registering backwards. By some
process of logic, however, it was the super-
intendent of the meter department who
came in for the trouble.

Owing to the increasing use of poly-
phase alternating current systems for
the transmission of power, it may be
worth while drawing attention to trouble
which has been experienced when, as
is often done, two meters are installed
across a pair of phases. It may be found
that, owing to unequal loads upon the
phases or inequality in the winding of
the motors, the phases become uncvenly
balanced, and in many cases it has been
noticed that under such conditions sepa-
rate meters on cach phase will not register
correctly; that is to say, one meter will
go forward at a ratc approximating to
the actual consumption of energy, while
the other meter either stands still or
actually reverses its motion. In such
cases it is advisable to take out the two
separate meters and install a two-phase
meter which takes account of the energy
passing in the two phases at each instant.
Where, however, this is impossible, or
not considered worth while, it may be
helpful to adopt the practice of charging
the consumer by referring to the readings
of the meter which goes forward; that
is to say, the estimation is made by
doubling the consumption registered by
the meter which goes forward, and taking
no notice of the one which behaves
erratically. This is, of course, only a
rough and ready approximate method
which cannot be used in important or
continuous cases. .

It may seem rather like juggling with
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facts to make these approximations, but
it should be remembered that after all
a meter is perhaps inferior to the average
conscience in regard to infallibility. So
much depends not only upon the actual
law of the meter, but also upon the way
in which it is being treated prior to and
during the period of operation and also
to the class of work upon which it is to be
operated. Some meters are frequently
incapable of giving anything like a correct
measurement of the power passed through
them, if, for example, this power is ap-
plied in sudden jerks. As an instance
of this may be taken the familiar fact
that supply authorities’ meters on eleva-
tor motor circuits in residential flats
usually register very little, a common
figure being about an average of 15 units
per quarter. Now it is well known that
such elevators are used to a very great
cxtent and are called upon frequently
to lift considerable weights. It is not
unreasonable to suppose that even the
best meter does not register the full con-
sumption; under such circumstances it
merely obtains an approximation, more
or less accurate under ordinary condi-
tions, to the mean load upon the circuit
during a short interval of time. The
closeness of approximation under, for
example, elevator loads, where the maxi-
mum effort is on and off again within
half a minute or so, depends largely upon
the inertia of the moving parts of the
meter, the state of its jewel bearings, and
the efficiency of its counting mechanism.
Due to a combination of these causes an
electric meter can quite easily become a
very inaccurate instrument.

Turning now to actual difficulties found
in meters; these may roughly be divided
into those inherent to the design, and
others which are due to careless erection
or bad position; and with regard to the
latter fault, it should be pointed out
that the excellence of a meter over its
competitors is almost purely a matter
of reference to the apparatus for which
it is required; in just the same way that a
chemical balance contrasted with a coal
weighing machine is just the thing for a
laboratory " but would be absurd in a
boiler house. It will be found, however,
in reference to the former point that some
meters have been constructed with a
turning movement actually insufficient to
actuate more than one dial of the con-
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necting train. A certain type of alter-
nating current meter frequently stops
at the figures 9, 99, or 999. These meters
have dials operated by meansof acyclome-
ter mechanism on the counting train and
at the readings above specificd, either
two, three or four dials have to be moved
at the same time. The makers of these
meters, in order to overcome this diffi-
culty havein a later type added a movable
counter weight to the dial. This weight
is gradually raised with the revolution
of the first dial, and when the 9 indication
is reached it falls over from a dead center
position and its accumulated energy
when falling is sufficient to actuate the
other dials of the train. In some cases,
however, it has been found necessary
by supply authorities to call in meters
of the earlier type and to replace them
with dials of the clock pattern.
Reference was made above to the fact
that meters which were very good in one
position were not necessarily the best
which could be adopted in another, and
that in choosing a meter a certain amount
of regard had to be paid to the situation
in which it was to be placed. In order
to emphasize this point reference may
be made to trouble which was experienced
in connection with a private house meter
installation. Some types of motor meters
on alternating current supplies make a
continuous and irritating humming noise
while in some cases the gearing can be
distinctly heard. This sort of thing is
particularly annoying to consumers where
the meter is installed in a comparatively
quiet location; and, indeed, it may be
found that in certain circumstances the
presence of such sound has a distinctly
injurious effect upon the business of the
consumer. In such cases it is hardly to
be wondered at that the owner of the
installation objects strongly to the noise;
and supply authorities have had to take
down such meters, although they work
with perfect accuracy, and substitute
others of a different type which run
noiselessly. Yet another instance of
unsuitability of meters as regards loca-
tion may be mentioned; some of the
earlier types of instruments had, in order
to secure coolness in working, a very light
metal case, which was capable of easy dis-
tortion, although it presented a very
efficient cooling surface. The result of
this was that the slightest injury would
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put the meter cover out of shape and such
distortion would render its dust-proof
qualities negligible. In one such in-
stance a mcter which had been installed
in a coal cellar, after several years’ use
was found to be running very slowly,
and as was apparent after examination
this was not at all surprising, as the rotat-
ing disc was found to be carrying a load
of about half an ounce of coal dust which
had penetrated into the works of the
meter.

Special care should be taken when in-
stalling a meter in any situation where
damp may be expected that the insulation
properties of the meter should be such as
to withstand the trying conditions to
which it is subjected. In one case the
main coil of the meter, owing to the damp-
ness of the place in which it was situated,
earthed on to the cover. This caused
the coil to fuse through until ultimately
it became entirely open-circuited, de-
stroying the function of the meter alto-
gether. Not only so, but this melting
of the main coil in combination with an
earth which occurred upon the other pole
of the supply, produced a heavy current,
blowing the main fuse of the installation.
As the supply was an important one it
became necessary to abandon the per-
manent repair until a more convenient
time, and in order to restore supply, the
leads to the meter were disconnected
and joined across, power being given to
the consumer on the basis of an estimate
until a suitable time occurred for the
restoration of meter arrangements.

It may be interesting, in conclusion, to
refer briefly to the subject of slot or pre-
payment meters, which are now coming
into vogue for the purpose of selling
electricity to customers who, owing to
short tenure on premises and other causes,
prefer to pay for their electricity in small
quantities, although usually at a dearer
rate than if quarterly accounts were kept.
When the proposition was first attempted
the-usual type of slot meter adopted was
made available for the reception of coins
of small value only. It was found, how-
ever, that in the winter time these became
a nuisance, inasmuch as the money boxes
attached to the meters were in most cases
too small. In some instances the cash
boxes would become quite full in less than
a month, and it was impossible, without
a large increase of staft for the supply
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authorities concerned, to empty the cash
boxes at less than monthly intervals.
The result was that as the cash boxes
had no tops they became filled too quickly
and the money overflowed into the in-
terior of the meter, impeding the working.
This was by no means infrequent and in
one instance a considerable value in
money flowed at once into the main body
of the meter. The result of the influx
of such a large amount of excellent con-
ductors of electricity was that the coins
between them managed to short-circuit
a shunt connection with a series connec-
tion in the interior of the meter, and
before sufficient time had elapsed to
operate the main fuse of the installation,
a considerable mess had been made of
the interior of the meter and several of
the coins were so much disfigured that
they had to retire from further circula-
tion. In order to overcome difficulties
such as these it has within recent years
been decided by several makers of pre-
payment meters to adopt a larger unit
of money value, and the use of a coin
of large value has not the same disad-
vantage, as although the weighing appa-
ratus of the meter may be lighter, the
cash box holds a considerably higher
value of coin than formerly without
inconvenience.

There will be no necessity to emphasize
the fact that the above notes are some-
what discursive, inasmuch as it is hardly
possible in a short article to systematize
the total results of a varied experience
with electricity supply meters. It is,
however, hoped that these notes will
serve as stray indications from which
information may be drawn by engineers
covering the same class of operation.

Danger in Celluloid Collars

The Paris police have issued edicts
forbidding anybody to wear celluloid col-
lars or cuffs behind the scenes of a Paris
theatre. The reason for this peculiar
order is the danger of fire. A few days
ago a cabman who was lighting his pipe
was badly burned and his cab was al-
most totally destroyed because a spark
set fire to his collar.

Percival (politely): ‘Chicken cro-

quette, please.”
The Waiter (lustily): *“ Fowl ball!”
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SMALL ARTICLES OF FURNITURE

There are a number of small articles
of furniture of which the amateur crafts-
man should undertake the construction
before he tackles anything rcally clab-
oratc. Among these may be placed
foot-stools, tabourets, plant stands, small
tables, plate racks, magazine racks, ctc.
They are very uscful picces, and are
.always found very acceptable as gifts
at the holiday scason. It is not necessary
that he build all of those described and
illustrated in this article, but only those
which he most admires, or for which he
will have the most use.

FOOT-STOOL

The following material will be needed
for the construction of the foot-stool, all
the lumber of which is given in finished
sizes and should be planed and sanded
at the mill to these sizes:

4 pes. 1151in. x 114 in. x 8 in,, cak

2 pes. Tgin. x 3in. x 111in., oak

2 pes. 7k in. x 3in. x 7 in., oak

2 pes. M4 in. x 2 in. x 734 in., pine

1 pe. lgin. x 755 in. x 1154 in., pine

1 pc. 10 oz. canvas 9in. x 13 in.

1 pc. leather 19in. x 22 in.

Curled hair, dowel pins, tacks, nails and
finish. '

The first thing to do toward the con-
struction of the stool is to shape the legs.
Notice that the hottom of cach leg tapers
down to 1 in. square, starting at a dis-
tance of 3 in. from the bottom. This is
accomplished easily with the planes.
Next round the top of the legs just a little
so as to give them a finished appearance.

The stringers should next be worked
up. They run from 3 in. at the ends to
214 in. at the middle.

The drawings show dowel joints, but
these may be substituted by mortise
and tenon if the builder so desires. In
that case he must add 114 in. to the length
of each stringer given in the material
list.

The two 14 in. strips are nailed to the
end stringers from the inside and the
other thin piece is fastened onto them.
Over this is placed the curled hair, heaped
up slightly in the center. The canvas
is tacked tightly over the hair and onto
the upper cdges of the stringers.

The finish should next be applied to
the picce, or it may be done before the
hair and canvas are put into place. It
should consist of filler, stain and wax,
applicd as has been alrcady stated in this
course.

Finally the lcather should be tacked
on by curving it under the stringers and
fastening it from the inside.

TABOURET

For the tabouret we will need-

4 pes. 134 in. x 13/ in. x 1934 in,, oak
8 pes. T4 in. x 2in. x 1214 in., oak

1 pc. 7%in. x 14in. x 14in,, oak

8 flat head screws, No. 10, 114 in.
Glue, stain, filler and wax.

The bottom of the legs of the tabouret
arc shaped in a little, as shown, while the
tops are rounded over as in the casc of
the foot-stool. The mortises arc cut
in the legs and the corresponding tenons
made to fit them, after which these parts
are glued up and clamped together.
The top is fastened in place, with the
screws put in diagonally through the
stringers. The detail on the next plate
shows how this is accomplished.

The finish of filler, stain and wax com-
pletes the picce.

DUTCH STOOL

The stool here illustrated makes a very
desirable piece of furniture, as it may be
conveniently used for either a plant stand
or a tabouret. The stock nceded to
complete it is as follows:

2 pes. 75 in. x 16 in. x 17 in., oak
1 pc. 7gin. x 6in.x 10Y4 in,, oak
1 pc. 7%in. x 16 in. x 16 in., oak
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4 pcs. %4 in.x 1in. x 7 in., oak
8 flat head screws, No. 10, 114 in.
Nails, glue, filler, stain and wax.

The sides should be worked into shape
first. It lessens the work somewhat if
the two are nailed together and worked
up as a pair. In nailing, care must be
taken to leave the heads out so that they
may be easily withdrawn. It is a good
plan to put the nails where the unsightly
holes will not show when they are with-
drawn. ‘

The cross decoration in the sides is
made with the half-lap joint. When the
joints are finished lay them under the
holes in the sides which are to receive

ELECTRICIAN AND MECHANIC

them, and mark their exact length while
in this position. Saw these exact and
glue and nail them into place. The
small nails are used and they are toe-
nailed from the inside. Notice that this
cross is not flush on the outside, but sets -
back about 4 in.

The top and the shelf are screwed into
place as shown in the detail. A hole is
bored in one of the pieces diagonally, so
that it comes through exactly in the
center of the piece. Through this the
screw is placed.

Complete the work by applying the
finish.

(To be continued)

GETTING NEW TOOLS

Under a spreading blacksmith sign,
The village blacksmith sat;

He heard the chuf-chuf-chuf and said,
“Where is my business at?

The road is full of horseless things,
And bikes and such as that.”

The smith was deeply in the dumps;
Ah! that was plain to see.

His wink-eye winked a knowing wink
Up at the chestnut tree;

And then he said, “These horseless things
Have put a horse on me.”

And through his crisp and curly hair
His sinewy hand he ran,

Says he, “I'll get some different tools,
As well as any man

I'll mend a punctured rubber tire—
I'll charge whate’er I can.”

He fixes up a charging plant
To work at sixty amps.
He charges automobile cells,
Keeps pumps and oil for lamps;
In fact, there’s nothing he don't sell,
From sparking plugs to gamps.

Week in, week out, from morn till night,
His bellows blow no fires,

Instead it feeds a rubber tube,
That blows up rubber tires.

He has a tank of gasoline,
And cement, pipes and wires.

And children coming home from school
Rubber in at the open door;

They rubber at the rubber tube,
A-rubbering 'round the floor;

They rubber at the rubbersmith,
Who rubbers tires that tore.

He can’t go, Sunday, to the church,
For that’s his busy day.

Some city chauffeur’s in the lurch,
And here is work—and pay.

The chauffeur buys some gasoline
And chuf-chufs’'on his way.

But never mind, his daughter’s there,
Up in the choir stand;

And as she holds the hymn-book high,
Shows diamonds on each hand;

For daughter’s buying jewelry
And Dad is buying land.

Repairing, pumping, mending,
Onward through life he goes;

Each morning sees some tire break,
Each evening sees it close.

Something mended, somebody done,
Puts money in his clothes. -

Thanks, thanks to thee, my worthy
friend,
On the lesson I'll meditate.
All must at times get different tools,
This world will never wait;
If we would live the strenuous life,
We must keep up to date.
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THREE-WIRE DISTRIBUTION

This system of electrical distribution
was devised by Edison in 1882, and first
put into practical use by the Edison
Electrical Illuminating Co., of Boston, in
February, 1886, from which time its use
has been general in lighting plants using
direct current, and in many power

plants.
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F1G. 1. IDEAL 3-WIRE DISTRIBUTION

From well-known laws governing
electrical phenomena it is easily shown
that the weight of copper required to
carry a given power at a given per cent.
loss varies inversely as the square of
the electromotive force.

In other words, if the voltage is
multiplied by 2, the weight of copper
‘with the same line loss will be the first
weight divided by the square of 2, or 4.
In the same manner if the voltage is
multiplied by 3, the copper weight is
divided by the square of 3, or 9. From
this may be seen the immense advantage
of using high voltages where practicable.

A difficulty, however, at once presents
itself from the fact that high voltages
are dangerous, increasing the chances
of injury to those coming in contact
with live wires, besides increasing the
fire risk where the wires are brought
into wooden buildings. As a compro-
mise between the two evils of a heavy
outlay for copper wire on one hand and
of danger to life and property on the
other, the three-wire system was evolved.

In a few words the system consists
simply in doubling the allowable voltage
and placing the lamps or motors made
for the allowable voltage in series of two.
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FIC. 2. COMMON CURRENT DISTRIBUTION IN 3-WIRE
SYSTEM

“ric. 3.

The conditions are that the generating
plant must produce two voltages, one
voltage being one-half of the other and
that a neutral or third wire be carried
back to the generating station and con-
nected at a point in the generating cir-
cuit giving one-half the maximum
voltage.

The purposes of the neutral wire are
two-fold: its first office being to convey
current to the generator having the
greatest load in an unbalanced system
(see Figs. 3and 4); and its second service
is in carrying current from the terminals
of the lights or motors on the positive
side to those on the negative side, either
in a balanced or unbalanced load.

Thus the neutral wire, while carrying
no current back to the generators, may
at some other points be carrying heavy
currents and in opposite directions on
different sections of the circuit as shown
in Fig. 2.

In practice the conditions will rarely
allow connections to be made as in Fig. 1,
in which the neutral wire carries no
current at any point while the load is
balanced, or off.
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UNBALANCED DISTRIBUTION ON 3-\WIRE CIRCUIT

As neither the positive nor negative
pole of the three-wire circuit is grounded,
it is evident that the difference in poten-
tial or voltage between any wire and
the ground cannot exceed one-half the
maximum voltage.

This is an important condition in
mine work, as it allows the use of 500-
volt ‘equipment with only 250 volts
between the ground and any part of the
circuit.

Where the neutral wire is placed
almost entirely upon pole lines, as is
customary in lighting circuits, it i§ cus-
tomary to insulate it and to have it of
the same size as the positive and negative
wires, in which case the amount of
copper required, as compared with a
two-wire system of the same_capacity,
will be 3 to 8.
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FI1G. 4. BALANCED LOAD ON 3-WIRE CIRCUIT

In mine work the rails are gencrally
utilized as the return branch of the cir-
cuit, and where the three-wire system is
installed the rails form the neutral
branch of the circuit. The fact that
the rails are grounded while conveying
current from one part of the circuitto
another, as in Fig. 2, does not matter.

Referring to Fig. 3 it will be seen that
the neutral wire between motors A and B
is carrying the full current made by the
generator. In practice the load is so
distributed that this condition rarely
occurs.

The motors may be so connected that
the two sides will be balanced where
the motor loads are proportionally the
same, but in practice it is manifestly
impossible to maintain this condition,
and the excess load generally fluctuates
to a certain degree from one side to the
other.

In connection with the two-generator
system, apparatus has been devised to
shift automatically part of the load from
the heavily loaded side to the idle side,
but it has never come into general use,
owing to the complicated nature of the
mechanism and its liability to get out
of order. The latest practice consists
in the use of apparatus constructed to
meet the conditions.

Three-wire generators have been de-
signed and placed upon the market by
several manufacturing companies, and
they have been in successful operation
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for a number of years. These three-wire
or double voltage generators differ from
standard single voltage direct current
generators only in that additional leads
from the armature winding are con-
nected to collector rings mounted on the
armature shaft. The arrangement is
exactly similar to that employed for the
alternating current side of the armatures
of rotary converters.

This connection may be either single,
two or three-phase, but the two-phase is
generally used, as experience has shown
it to give the best regulation.

Across the two-phase collector (Fig. 5)
a pairof balance coils, A B, are connected.
These balance coils differ from trans-
formers in that they have but a single
winding upon a laminated core. The
mid points of the balance coils are inter-
connected as shown in diagram and
from this connection is led the neutral
wire.

The voltage between the d.c. terminals
of the 3-wire generator is 500 volts where
250 volts is required between the neutral
and the other two wires.

Three-wire generators may be com-
pound wound, and may be operated in
multiple in the same manner that d.c.
generators are operated.— Practical
Engineer.

D.C.LEAD 3

COMMUTATOR

FIG. 5. METHOD OF CONNECTING BALANCE COILS

TABLE SHOWING RELATIVE SENSITIVENESS AND RELIABILITY OF DETECTORS
Compiled from Experiments and Observations

Detector Sensitiveness

Very sensmve
Very sensitive
Insensitive

Mrarconi Coherer............... .
Lodge-Muirhead Coherer...... .
Marconi Magnetic Detector...

! Reliability

How affected by Transmitter

bad |Gradually destroyed

| Fai rly good Adjustment slightly impaired
Perfect

Not at all

Fessenden Thermo Detector,....... Insensitive Fairly good Not at all

Electrolytic Detector EAmerican).. Very sensitive | Fairly good 'Gradually destroyed, but easily renewed
Electrolytic Detector (English)....| Sensitive Very good Gradually destroy:

Carborundum Crystal........... Sensitive Very good  Very slightly destroyed. (Lasts for months)
Silicon Crystal.. «vev...| Very sensitive Very bad |Adjustment quickly destroy:

Tellurium and Graphlte ....| Very sensitive Very bad 'Adjustment quickly destroyed

Zincite and Copper Pyntes ...... | Sensitive Good Adjustment gradually destroyed, but easily renewed
Zincite and Bornite...............| Sensitive Good  Adjustment gradually destroyed, but easily renewed
Galena and Graphite. B00000600006 i Fairly sensitive | Good Adjustment gradually destroyed, but easily renewed
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WOOD-INCISING

GEO. F.

The art of wood-carving is one which
for the purpose of the enrichment of
wooden surfaces would be difficult to
excel. It is, however, not within the
power of everyone to carve, and it is
to these that the process of wood-incising
will appeal, for this art is very closely
related to carving and yet does not
necessitate the skill or expenditure for
tools that the latter process does. It
has also the advantage of being simple
to acquire and is therefore an admirable
one for the beginner in carving; we say
simple, because there is really little to
learn. Dexterity in the handling of
the tools, of course, comes by practice,
but beginners can by executing simple
patterns produce really excellent effects,
even at the start. The process resembles
low-relief carving, the sinking of the
background rendering the patterns in
relief. It was employed largely in lieu
of the former in the sixteenth and seven-
teenth centuries for enriching chests,
furniture, and similar household articles,

RHEAD

details of which are given on this page
taken from old furniture in the South
Kensington Museum, London,thedesigns
in each casebeing incised and the ground
cut away to give an appearance of relief.

The requisites for the work are few.
They consist of a wood-carver’s V-tool,
two forms of which are shown in Fig. 1,
a couple of cramps, or something that
will serve a similar purpose to hold the
work perfectly rigid during the incising;

A

N N N
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Fig.3. Practice Strokes

a carver’s screw, shown in Fig. 2, serves
excellently, the manner of using it being
to screw the end A into the back of the
work, passing ‘the other end through a
hole drilled in the bench. The thumb-
screw is then screwed up tightly, so as
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Details of"Incised Work from the South Kensington, London, Museum
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Fig. 4. Correct Angle to Hold Tool®

to bring the panel well up against the
bench. A useful little implement, three
or four of which serve the same purpose,
is the ‘“snib,”” this is cut from a hard
piece of wood and is screwed to the
bench. (See Fig. 2.) Two repousse
“matts’ will be found useful for stamp-
ing backgrounds. These are shaped
much like a large nail, and are made
with a variety of patterns on the end,
two of the most useful forms being the
star and the circle. Quite a serviceable
one may be made by neatly filing cross-
lines upon the end of a large wire nail.
The tools may therefore be procured at
little cost, but we do not include saw
and hammer and an oil-stone, as these
will usually be found already in the
house. The oil-stone is a necessity,
for it is no use whatever to go to work
with a blunt tool, as the fibers of the
wood will split and cause a jagged line.
A word as to woods; any material will
serve for first efforts, so long as there
are no knots on the surface; those woods
that are close in grain are, however, the
most suited for the work—such as holly
and sycamore, while mahogany perhaps

o
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Fig. 5. Simple Borders for Incising
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looks the best. In using mahogany,
be sure to procure a good hard piece,
for some kinds are too soft and fibrous
for this sort of work.

The worker for a start should sand-
paper up a board, clamp it to a table
or bench and practise such strokes as
illustrated in Fig. 3, so as to gain some
proficiency in the handling of the tool,
which is pushed forward with both hands
(the correct angle being shown in Fig. 4),
with deliberation and some force. A
weak stroke, starting heavily and finish-
ing off like a mere scratch, will lookjvery
poor indeed. Sharp corners will be
found a difficulty at first and require
care, the successful handling of _the

Fig. 6. Borders for Incising

incising tool coming
after a few experiments,
and after practice on such :
simple strokes as illustrated.™” After a
small amount of proficiency has been
acquired the worker can proceed with
such simple patterns as the laurel borders
illustrated (Fig. 5), which will offer few
obstacles to successful accomplishment.
They would be quite suited for the
decoration of picture-frames or similar
purposes. Further borders, but more
advanced ones, are shown in illustrations
(Fig. 6), and the backgrounds of these
are stamped with a ““matt’’ as previously
mentioned.

Numerous small objects of the home
would be admirably suited for decora-
tion by this means, and of these a few
examples are given. They comprise
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Brush Rack Fig. 8. Wall Bracket

racks for ornaments, books, pipes,
brushes, hats, etc., boxes, coal-scuttles,
stools, panels, picture-frames and num-
erous other objects; in fact, if one is
ambitious enough to attempt larger
things, the scope is almost unlimited.
If one is not able to design, he can adapt
from existing patterns, which can easily
be done, even if he can sketch only a
little. The pattern should be neatly
drawn out full-size on paper and when
the article has been cut to shape the
design is transferred to the wood by
laying it on the surface, inserting a piece
of carbon paper between, and going
over all the lines with a hard pencil.
The pattern will then be ready for incis-
ing; cramp the work, and proceed to
outline the forms, keeping well on the
outside of the transfer lines and making
the outlines of the main forms broader
than the less important details. In the
case of the brush-rack, illustrated in
Fig. 7, for instance, the center will be

Fig. 7.

Fig. 10 .
Key or Coat-Rack Design

emphasized, while the conventional
shapes on each side and the zigzag forms
will be in finer markings. Even if one
does no more than this, and does it neatly,
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the result will be an attractive piece of
decoration. It is an improvement to
stain the work, but the ground may be
sunk and enriched with the ‘‘matts”
for greater effect. These are held be-
tween the thumb and first finger of the
left hand and tapped with a hammer
held in the right, for it is possible to
give a fair degree of relief to the forms
by going over the ground in this manner.
The “matts,” as before mentioned, are
procurable in numerous patterns so that
the grounds may be varied. In Fig. 7
the background has been sunk where it
is shown dark; in Fig. 8 it is sunk deeply
on the outside of the interlacing circles,
the inside of the circles being only
slightly “matted.” The ground of the
border for the picture frame (Fig. 9) is
well sunk to bring the pattern in relief.
The key or coat-rack design(Fig. 10) has

Fish Panel for Incising

Fig. 11,

such a little ground that it may be either
left plain or matted, with slight differ-
ence in effect.

For more advanced workers bird or
fish forms treated conventionally form.
interesting subjects. They require great
care, however, in drawing, but otherwise
they are little more difficult to exccute
than the préceding examples. The fish
panel shown in Fig. 11 would look very
charming if carefully incised and would
form a piece of decoration of which one
might be proud.

Waterproof Glue

Two good recipes are as follows:

To 0.5 pint best Scotch glue add 1 oz.
bichromate of potash. The glue cannot
be re-melted after cooling.

Melt and mix together 1 part bees-
wax and 2 parts rosin. Stir into this
hot whiting rubbed fine until a stiff
mixture is obtained. This is made into
sticks and used like sealing wax.— Prac-
tical Engineer.
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A MODEL BAMBOO BIPLANE

A bamboo biplane, made by H. H.
Groves, a member of the Aero Models
Association of England, is highly in-
teresting, not only on account of its
good flying capabilities, but also because
of its excellent construction and work-
manship. Considering the weight of the
model its strength is very great, and it
has stood numerous collisions with trees
without damage.

The machine is the result of some
eighteen months experimenting, and is
one of several equally efficient models of
various sizes and shapes. A record flight
for this particular model is 330 yds., but
the average straight flight is 200 yds.
Quite recently the model has been fitted
with wheels, and has repeatedly flown
190 yds. from the ground, rising by its
own power.

One of Mr. Groves’ models has recently
won the first prize for the longest distance,
in a competition organized by the South
Eastern Branch of the Aero Models
Association, and no doubt during the
coming season they will figure promi-
nently in competitions.

THE FRAMEWORK

This is almost entirely made of split
bamboo, the long members being 13 in.
square. It will be seen in the plan and
side elevation, Figs. 2 and 3, that the
framework is rather different from that
usually seen in model biplane construc-
tion, but it is admirably adapted for
bamboo. It will also be seen at Fig. 9
that the joints are made in a somewhat
novel manner, by splitting the main
members and fitting the pieces in, the
joints being glued up and bound round
with jute. This method of making a
joint has a very neat appearance, as
shown at Fig. 10, and it is very strong,
and no doubt the best way of joining
up bamboo.

The bracing is done by fine plated
piano wire, but instead of using ordinary
wire strainers, Mr. Groves uses steel
wire just strong and stiff enough to hold
the stay-wires, as shown at Fig. 10. A
turn of the curved wire, with a pair of
round nose pliers, is enough to pull the
wire up quite tight, and it answers every
purpose of wire-strainers at a great saving
of weight.

THE MAIN PLANES

The main planes, 2 in. x 3 in., are made
in the manner shown at Fig. 13, but a
stronger method used for larger machines
is shown at Fig. 12; here the ribs are let
into the main spars, as shown at Fig. 14.
The tips are upturned slightly, and the
framework is covered with ordinary silk,
glued and stretched on, and proofed with
celluloid varnish, made .by dissolving
celluloid in amyl acetate.

The planes are 314 in. apart, and joined
by means of round uprights of bamboo.

. The top plane is screwed to the frame-

work through the front spar, and is held
quite rigid. Bracing wires are attached
to the top ends, and are carried to the
middle of the bottom plane in front only.
Mr. Groves originally braced the main
planes to a decided dihedral angle, but
abandoned it for upturned tips, which
have proved highly satisfactory.

THE ELEVATING PLANE

The elevating plane, 834 in. x 134 in., is
built up similarly to the main planes, to
the shape shown in the plan, Fig: 2.
There are four ribs, a very slight camber
and upturned tips, as in the main planes.
The elevator is manipulated by means
of a lever; it is attached by one screw
to the rod, which carries the rudder
shown in plan and at Fig. 7, and at the
end of the rod a screw, as shown in sec-
tion at Fig. 15, is fitted. By turning
the screw the angle of incidence may be
easily adjusted. It will be seen at Fig. 5,
a front elevation of the end only, that
the elevating plane is attached to the
framework by a bracket; this is screwed
to the spar; it is easily adjustable, and
may be turned to any angle.

THE RUDDER

The rudder, 2 sq. in. in area, shown in
position in the side elevation, and in
detail at Fig. 7, is not adjustable, and
really acts in maintaining a straight
flight. It is made of piano wire, attached
to a wooden spar, and is covered with
proofed fabric.

THE PROPELLERS

The model is now fitted with two built-
up wooden propellers of 8 in. diameter
and a pitch of 114 times the diameter.
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They are not truly helical, but the blades
are set back 14 in. at the hub, on the
entering edge, as shown at Fig. 16. A
shows the entering edges. Bent wood
propellers of the same diameter and
pitch, and the shape given at Fig. 17,
were originally fitted. These were made
of. tulip wood venecr, glass-papered
smooth, cut to shape, and varnished with
shellac varnish. They were afterwards
held over a flame until pliable, bent to
shape and clamped in a frame and held
under the tap. This method proved
very satisfactory, but as increased effi-
ciency may be had in a built-up propeller,
the latter are now in use.

MOTIVE POWER

Twelve strands of 1§ in. square rubber
is used for each propeller, and with a soft
soap lubricant, a total number of 500
turns is available. The rubber is placed
round the projection shown at Fig. 11,
and fitted over a triangular ended pro-
peller shaft.

Lightning Explained by New Theory

It is well known that lightning is an
electrical phenomenon, and it has been

popularly supposed that a lightning

flash is caused by a momentary electrical
breakdown of the air between a cloud
and the earth or between two clouds,
when the density of the electric charge
in the cloud or clouds exceeds a certain
amount. But, as Dr. Charles P. Stein-
metz pointed out in a recent lecture,
this would presume an electrical pressure
of nearly a million volts for each foot
that the lightning travelled, and he
regarded it as inconceivable that any
reasonable source of electricity could
produce the immense energy implied
by such a figure.

This new theory regards lightning
not as a simple electric rupture, but as
an equalization of internal strains and
stresses. A mechanical illustration is
" afforded by the well-known *Rupert’s
drop,” which is made by dropping
molten glass into water. When the
pear-shaped head of the drop is scratched
or when its tail is broken off, the ‘drop
immediately bursts into a mass of fine
powder. Similarly, a badly annealed
plate of glass will crack in all directions
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when it is scratched or splintered in one
place.

Thus, in the thundercloud, the elec-
trical charge may be very unevenly
distributed, owing probably to the differ-
ent rates at which the individually-
charged rain particles become massed
together at various places When the
electrical density becomes excessive in
some one spot, a flash over a few inches

_or so in length is produced. This in-

creases the density in the next spot, and
so the discharge surges on, increasing
as it travels, and results very quickly
in a lightning flash, which may extend
many miles. And all this may very well
be started by an initial electrical pressure
of only a few hundred volts.

An extension of this theory accounts
for heat lightning. If the rain particles
are not charged sufficiently to produce
lightning in the manner already ex-
plained, a change in atmospheric con-
ditions may cause the rain-drops to
re-evaporate. Since gases do not carry
electrical charges, each dwindling rain-
drop retainsits original charge. But the
charge, being spread over a diminishing
surface, increases in density, until finally
the tension becomes so great that
a lightning discharge is propagated
throughout the cloud mass which has
now becomé so attenuated as to be
practically invisible to the eye.

A simple method of arriving at the
relative merits of different grades of tool
steel, claimed to be satisfactory for
ordinary commercial purposes, is pointed
out by a contemporary as consisting
of a steel disc about 21 in. in diameter
and 2 or 3 in. thick, with a hole in the
center about 3 in. in diameter. Then
have one or two tools made from each
sample of steel intended for purchase,
and after cleaning the disc, set it in the
lathe and try each tool on it, starting
from the center, with a heavy cut and a
fairly high speed. Then take the diame-
ter of the disc at the point where the
tool fails or becomes blunt, and divide
the price per pound of that particular
steel by that diameter. Thus, each tool
will have a figure which will denote
fairly accurately its commercial value.
The depth of the cut must, in each test,
be exactly the same and identical in
every detail,
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2. The plan, 3. The side elevation. 4. Front elevation of main planes. 5. Front elevation of elevating plane.
6. The shape of the framework at “a.” 7. Rudder. 8. Scale of inches. 9. Method of splitting the bamboo.
10. Portion of the finished framework at “a.” 11, Projection at the front to hold rubber. 15. Method of making
the main planes. 13. Alternative method. 14. The ribs attached to spars. 15. Method of adjusting the elevator.
16. Built-up propellers. 17. Alternative bentwood propellers. 18. Rubber hook attached to the propeller.

.
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SPEED CONTROL OF D.C. MOTOR
C. C. WHITTAKER, PH.B.

The electric motor owes its popularity
to its adaptability to all forms of ser-
vice. The flexibility of speed control
offered by this machine makes it indis-
pensable to many installations.

Consider first, the factors which
control the speed of a motor. Given a
motor which is operating. It possesses
a ficld and a rotating armature. These
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two clements, when the motor is in the
condition assumed above, act precisely
like a generator, and generate an e.m.f.
which is a few volts less than the im-
pressed e.m.f. It is the difference be-
tween these two e.m.f.’s which causes
a 'current to flow in the armature.
Thus, if a shunt or compound motor is
started with no load, the speed will con-
tinue to increase until the difference
between the counter and the impressed
e.m.f. allows just enough current to
flow in the armature to produce a
torque or turning effort sufficient to
overcome the brush friction, bearing
friction, windage and iron’loss. Now,
it should be easy to see that if we could
by any means lower the counter e.m.f.,
more current would flow in the armature,
yielding a corresponding increase in

torque which manifests itself by in-
creased speed, provided the load remains
constant.

One of the most universal methods
of speed control of shunt or compound
motors is a control effected by a resist-
ance placed in the shunt field winding
(Fig. 1). The shunt coil receives its
energizing current from the line. If
the resistance of this circuit be increased,
less current will flow and the intensity
of the field will be diminished, and con-
sequently the counter e.m.f. Thus, we
arrive at the following: By increasing
the field flux, we diminish the speed;
by diminishing the field, we increase
the speed.

As an illustration of the above reason-
ing, assume a motor operating on a
110-volt circuit. The resistance of the
armature to be .2 ohm, and the current
flowing in the armature to be 10 am-

peres. Now, what e.mf. is required
to cause this flow? From Ohm'’s law,

E
2=35. We have,

I=—or E=IR=10x .
R

then, 5 volts as the difference between
counter and impressed e.m.f. Now,
suppose we decrease the field 10 per
cent by cutting in resistance. That
means that we decrease the counter
em.f. 10 per cent because this varies
directly with the intensity of the field.
10 per cent of 105 volts is 10.5. Sub-
tracting this from 105 volts, we get
91.5 volts as our new counter e.m.f.
The difference between this and the
impressed voltage is 15.5, which causes
15.5

a current of C= =77.5 amperes to

2
flow. A total diminution of the field
will cause the motor to “run away,”
provided the load is not sufficient to
check it. In a large machine, such a
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high peripheral velocity would soon be
reached that the machine would explode
if the armature was not burned out
before by the excessive current. For
this reason, a series motor should never
be started unless under load. The
belting of a series motor to its load is
very poor practice because of the liabil-
ity of the belt to break when under
load.

The practice of speed control by a
resistance placed in series with the arma-
ture should never be used from an eco-
nomical standpoint. In this case, the
power used up in the resistance is often
greater than that used by the motor.
Aside from this disadvantage, a change
of load will greatly effect the speed of
the machine. Nevertheless, this system
is sometimes used in an experimental
way.

Another method in general use is the
multiple voltage system. This consists
of operating the machine on different
voltages conveyed to the motors by
separate wires. This system, used in
connection with a shunt rheostat, fur-
nishes a large range of speed control.

The field may be weakened by varying
the air gap while the field current re-
mains constant. Such a machine has
hollow field cores provided with sliding
poles whose positions are simultaneously
changed by means of gears. By in-
creasing the air gap, commutation is
also improved.

The Ward-Leonard system, while
expensive, offers the most perfect means
of speed control. It is used largely on
warships to operate gun turrets. This
method requires the use of a separate
motor and generator. The connections
are as shown in Fig. 2. The motor A
drives the generator. The field of the
generator is connected across the mains
and is controlled by a rheostat. By
varying the generator field, any voltage
from zero to full load voltage may
be obtained and impressed upon motor
B, thus varying its speed through a
maximum range.

The Teaser system is advantageously
used with motors operating machines
having massive moving parts and re-
quiring a large torque to overcome their
initial inertia. An ordinary motor in-
stallation, in starting a machine of this
kind, would draw an excessive amount
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of current from the line. As is often
the case, the motor may be run from
lighting mains and a heavy drain of the
current would mean a dimming of the
lamps.

To obviate this difficulty, a dyna-
motor is used in conjunction withythe
driving motor. This consists of a single
armature having two separate windings,
each connected to a separate commu-
tator. The same field furnishes flux
for both windings. '

In starting, the driving motor requires
a heavy current supplied at low pressure.
Accordingly, the windings of the dyna-
motor are such that the counter e.m.f.
of the motor end shall be several times
the induced e.m.f. of the generator end.
With the connections as shown in Fig. 3,
the voltage of the mains is cut down
first, by the resistance at A, and second,
by the character of the dynamotor's
windings. The negative brush of the
motor end is connected to the positive
brush of the generator end of the dyna-
motor.

When the driving motor has reached
the maximum speed obtainable from
the dynamotor, it is switched over to
the circuit completed by the resistance
B. This resistance is now gradually
cut out and the motor brought up to
full load operation.

The regulation of the motor is accom-
plished through*a controller.

He who sedulously attends, pointed-
ly asks, calmly speaks, coolly answers,
and ceases when he has no more to say,
is in possession of some of the best req-
isitues of man.—Lavater.
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EXTRACTING A BROKEN TAP
E. ROBSON

A thing which tries the patience of an
engineer is to break a tap in a hole. The
problem now before us is, how can the
remaining piece be removed? In some
cases it can be got out by knocking it
round with a hammer and chisel. Some-
times, however, the tap is wedged tight
in the hole, and instead of working round
when the above method is adopted the
only result is a peculiarly shaped hole
and a few chippings. Even yet there is
hope, and the casting or piece of work
need not be scrapped. We might soften
the tap by allowing a Bunsen flame to
play upon it or by putting the piece of
work into the fire and then allow to cool
after it has reached red heat. And now,
with great care, we may drill the offend-
ing picce out. But as I have said, great
care must be taken with the last-named

——
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method, so that an easy method will be
welcomed by all engineers. It will be
seen that Fig. 1 represents the section
of a tap and the exterior dotted circle
is the “‘tapping size.” The inner circle
is of such a diameter that it just clears
the bottom of each plate on the outside.

Now, after this little explanation of
Fig. 1, we will proceed. First obtain a
piece of steel of good quality whose diame-
ter is as near that of the circle E, Fig. 1,
as possible, and about as long as the
broken tap was. It should now be
turned or filed to the diameter E. Now
a hole should be bored in the center of
one end of diameter D, Fig. 2, and about
214 times D deep. Four slots should
now be either filed or milled, whose width
is a little greater than the length of the
tooth, on the tap, T, Fig. 1, and about
the same length as the hole. A square
should now be filed on the other end,
Fig. 2, to fit a key. And now, brother
engineer, I think you can plainly see that
by inserting the extractor into the hole
the fangs will fit into the flutes, and by
the aid of a key the tap may be extracted.

I have two more tools that might prove
useful to some engineer. The first is

for cleaning the thread in a nut after it
has been hardened. A piece of 14 wire
(iron' or steel) is obtained and a 14 in.
of one end bent at right angles. This
piece is then filed to the shape of a tooth;
the other end is then knocked into an old
file handle, and the tool is complete. As
will be seen, it saves the risk of spoiling

a tap.
The second is of greater use to the
plumber; by its aid nipples may be

screwed into piping without injuring
the thread on them. An old square or
triangular file is now sought, and the end
is ground to a taper. If the temper has
not been destroyed the tool is ready for
use. When you have the nipple as far
as it will go, the “nipple driver” is put
into the hole and given a knock with a
hammer, and you may turn it in as fast

Fag 2

as you like. For large sizes the middle
of the file may be drawn out and a hole
either drilled or punched. Now any
handy bar may be used as a lever to screw
the nipple in. This tool would be useful
to a fitter to aid him in extracting a
broken screw from a piece of work. By
boring a hole in the remaining piece whose
diameter is smaller than that of the screw,
the nipple driver is now knocked in and
the screw may be easily turned out.

The Broom at the Masthead

It was the famous Dutch Admiral
Van Tromp who originated the custom
of hoisting a broom at the masthead of
his ship, showing his intention of sweep-
ing the English fleet from the sea, in the
seventeenth century. His signal was
answered by the English admiral hoist-
ing a horsewhip, to indicate that he
meant to give the Dutch a good whip-
ping. Nowadays vessels that make
record trips hoist the broom, while a
pennant is still oftentimes referred to
by seafaring men as the horsewhip.—
The Marine Journal.
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MAKING A KNURLING TOOL

CHESTER

To the mechanic with a lathe in his
workshop, the field for ‘making things”
is unlimited, provided he has a few of
the necessary tools and a knowledge of
how to use them—or the ability to
learn. One of the most-to-be-desired
tools, though not strictly essential for
plain lathe work, is a knurling tool.
“This is needed to add the finishing
touches to binding posts, adjusting
screws, etc., and for making center
punches, nail sets, and numerous other
:small tools and fittings. Knurling tools

. .are expensive to buy, and ordinarily
they are difficult to make, but by follow-
ing the accompanying directions, any-
one at all mechanically inclined should
be able to make a good serviceable tool.

At Fig. 1 the knurling tool is shown
complete. Fig. 2 shows the details
and dimensions of the various parts.
The dimensions given are for a tool to
be used in a small lathe, but by increas-
ing the proportions the design may be
used in making a knurling tool for a
larger lathe.

The shank should properly be made
from a piece of tool steel, although in
the absence of a suitable piece of tool
steel, machine steel may be used and
case-hardened. A good size of stock
to use is 5e in. X 34 in., such as is used
.on small lathe tools, and, in fact, an old
lathe tool should furnish a good piece
.of stock for the shank. From the
illustration, it will be noticed that the
stock is reduced from a point 24 in.
from the head of the shank. This may
be done by forging or shaping, but
another way is to drill a row of closely
spaced holes just outside of the outline
.of the shank, chip the waste edge off,
and file to the line. In the absence of
a planer this is the best method to follow,
unless one has access to a milling ma-
chine. After the back end and body
.of the shank have been finished, drill
and ream a !{ in. hole through the center
of the piece, at a point slightly over
‘56 in. from the end. Now, with a
54 in. counterbore, having a !4 in. pilot,
this hole should be counterbored to the
depth of 146 in. on each side. If there
is no counterbore of this description
‘to be had, one is easily made by turning

L. LUCAS

Fig. 1

a short piece of steel to 34 in. diameter,
then reducing the end to Y4 in. for a
short distance and filing each side down
to the pilot. This done, the two lips
should be relieved and the counterbore
hardened and drawn to a full straw
color. After the shankthas been counter-
bored, the end should be trimmed down
to the counterbored part, the shank
smoothed up with emery-cloth, and this
part of the work is finished.

Next we must consider the side plates.
These two plates are made from tool
steel, e in. thick, and it is very essential
that they be exactly alike, as regards
locations of holes, etc. First saw out
two pieces of the 146 in. sheet tool steel
somewhere near to the size and shape
required. After seeing that these pieces
are smooth and flat, polish one side of
one of the pieces, copper with a little
blue vitriol and lay out the outline of
the side plate and the three { in. holes.
In laying out this plate, the easiest and
best way is to describe a circle with a
radius of %e in., and on the circum-
ference locate three points equidistantly
spaced. With one of these points as
a -center, describe a $4 in. circle and
from each of the other two points de-
scribe }4 in. circles. It is now an easy
matter to connect the three circles with
short arcs as shown. Rivet the two
pieces of steel together with two small
rivets placed in the waste edge of the
stock. The three X4 in. holes may now
be drilled and short pieces of i in. rod
inserted to hold them together tempo-
rarily after the edges have been trimmed
to the line. Around the outside edges
of the two !4 in. circles the edges of one
side of each plate should be rounded for
the sake of finish. Both the shank and
these two side plates should be hardened
in oildand the temper drawn to a purple
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color. In drilling the three holes in this piece with a 60fdegree countersink

the side plates it will be well to run
through a drill that is slightly smaller
than the !4 in. before using the full-
sized drill, thus avoiding the tendency
for the drill to run as well as to save
reaming.

. The knurls themselves may be pur-
chased for about twenty-five cents each,
but if another knurling tool can be
borrowed for a few minutes it will be
interesting work to make a pair from
them. Drill and ream a !4 in. hole
through a short piece of tool steel. A
piece 2 in. long is about right. Center

and turn it down to 5% in. diameter.
Hold the knurling tool in the lathe tool
post with one of the wheels against the
work, and block it up so that the other
roll is out of the way. Put the lathe
on the slowest speed, use a little oil
and slowly force the knurl to duplicate
itself on the short piece of stock, bear-
ing in mind that a knurled section twice
the width of the knurling wheel is all
that is needed. Roll the second knurl
in the same manner and cut them from
the piece, leaving stock enough on%the
sides to finish. Next place these_semi-
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completed knurls on an arbor and turn
up the sides to the dimensions in the
sketch. Harden the knurls in salt water
and barely start the temper color to a
faint straw.

The two pins that the knurls turn
upon need little explanation, nor do
the central stud and nut present any
difficulties. The two pins must be
hardened and drawn to a dark straw.
These pins should fit tightly in the side
plates, but the knurls should run freely
upon them. The central stud should
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be threaded with a fairly fine thread—
14-32 or }4-24—and the edges of the
nut knurled. This latter part may be
done after the tool is completed. It is
not necessary to harden the central
stud. In assembling, the side plates
should be mounted on the shank and
held in place by the stud; then if the
knurls are of the right thickness they
should slip freely between the side plates,
and after driving the pins into place
the knurling tool is ready for use, with-
out any further trouble.

DESCRIPTION OF THE NEW 72 H.P. AVIATION MOTOR

A western manufacturing company
who, in 1898, built the first revolving
cylinder motor that actually ran, and
since 1903 have been building cars
driven by a motor of this type, are now
turning their attention seriously to the
production of high-powered aviation
motors, and have brought out a 72 h.p.
motor, revolving vertically, as shown
by photograph herewith. Since most
of the laurels won by heavier-than-air
flyers have gone to motors of the revolv-
ing cylinder type, this new motor, by
the world’s first builders of that type,
is of especial interest.

In some respects this motor is very
similar to the five-cylinder revolving

motors used in their car, having the
same number of cylinders, the same
single-throw crank, the same positive
oiler and the same crank case construc-
tion. In other respects, however, it
is quite different, being designed from
the ground up solely for aviation pur-
poses, and.revolving in a vertical plane,
so that it may be directly connected
to propeller shaft or have propeller
mounted directly upon the motor for
aeroplane work.

The most interesting improvement
found on this motor, and no doubt the
most important advance made in the
construction of aviation motors since the
introduction of the revolving cylinder
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type, is the elimination of the carburetor
and employment of injection with a
means for absolutcly regulating the
amount of gasoline injected into each
cylinder, and insuring that all cylinders
will receive exactly the same mixture.
This also makes it possible to do away
with the inlet valve, and employ one
valve for both inlet and exhaust, as only
air is drawn in by the suction stroke of
the piston, while the gasoline is sprayed
within the cylinder, where it is mixed
with the charge of air before compres-
sion. 7> Having but one valve in the head
of the cylinder, it can be made amply
large to insure a full charge and a free
exhaust.

In order to relieve the cam controlling
the action of all five valves from the
heavy load of opening a large valve
against the high pressure at the time
exhaust takes place, the cylinders are
provided with auxiliary exhaust ports,
which are uncovered by the piston on its
downward stroke. No check valves are
required over these auxiliary ports, as
on the suction stroke, pure air and not a
mixture of gas is drawn in, so what air
is drawn in through the auxiliary ports
on the suction stroke becomes a part of
the explosive mixture in the cylinder,
and being a constant quantity does not
affect the operation of the motor.

The control of the motor is entirely
taken care of by regulating the amount
of gasoline used, and the only adjust-
ment that might be construed as belong-
ing to the carburetion system, is the
valve, by means of which this control is
accomplished. The motor is not sen-
sitive to adjustment, and the speed may
be regulated through quite a wide range
by this simple means.

The lubrication system above men-
tioned consists of an oiling device cov-
ered by one of Mr. F. O. Farwell’s patents.
This oiler consists of a single rotary mem-
ber, much resembling in form the cylinder
of a revolver, with longitudinal chambers
bored therein. Each of these chambers
carries a plunger, which, as the cylinder
revolves, is driven from end to end by
two stationary cams, causing a small
amount of oil to be drawn into each
of the chambers at the bottom and
ejected into a corresponding tube at the
top.

This oiler supplies cylinder oil of an
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extra heavy grade to the various bearings
and to the cylinders, doing away with the
necessity for splash lubrication, which
calls for the flooding of other revolving
cylinder motors with a great quantity
of oil, which gums up the valves and soots
up the spark plugs.

There are two spark plugs in each
cylinder of this motor, and two inde-
pendent ignition systems are employed,
so that either or both of the sets of plugs
may be used, thus insuring against the
accidental stoppage of the motor from
a broken wire.

Something over ten years ago this
company conducted a series of experi-
ments to determine the action of the
air in circulating about the cylinder
of a revolving cylinder motor, and as a
result, established beyond question the
fact that longitudinal ribs are much
more efficient than the circular type.
The air coming in contact with the cylin-
der walls is thrown off radially, circulat-
ing lengthwise of the cylinders; so the
only logical arrangement of cooling ribs
is lengthwise of the cylinders. The plac-
ing of ribs in this way has the further
advantage of strengthening the cylinder
against tensile strain caused by the action
of centrifugal force and the explosion.

This new motor .operates satisfactorily
on any grade of gasoline, using ordinary
stove gasoline or naphtha with perfect
success, but when these grades are em-
ployed it is desirable to have a small tank
of higher grade gasoline to facilitate
starting.

In designing this motor reliability has
been considered above extreme light
weight, as evidenced by the large bear-
ings on the connecting rods, and crank
shaft, and the fact that four rings are
employed on the pistons where some
builders of aviation motors are using only
a single ring.

The materials employed are, of course,
of the highest class, and vanadium
chrome nickel steel is used wherever
practicable.

Having a bore of 6 in. and stroke the
same, this motor is rated at 72 h.p. by
the A.L.A.M. formula (square the bore,
multiply by the number of cylinders and
divide by 214), and on actual propeller
tests, has delivered more power than this. .
It drives a 9 ft. 6 in. propeller of 6 ft.
pitch at 900 to 1,000 revolutions per
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minute, developing a thrust of 440 to
460 lbs., which pull can be maintained
indefinitely without overheating the
motor.

Probably 72 h.p. is more than the
average aviator requires at present, but
as competition in this line becomes more
keen and greater records must be set
to interest government officials and other
prospective purchasers of heavier-than-
air machines, this additional power will
be required; and as machines of greater
stability and larger carrying capacity
are built the high power will be found
essential. Another point to be remem-
bered is that while a motor of small
power may be able to fly when properly
tuned up, it is necessary to have a motor
of larger power if one is to be sure of
flying under all conditions and rising
from the ground quickly where there is
not room for a long run in starting.

Those who have seen this motor on the
testing stand declare that it is the ideal
motor for aviation purposes and will,
no doubt, be the future power plant of
many record-breaking machines.

How Stamps are Gummed

If there is one thing above another
which has been brought down to a science
it is the gumming of adhesive postage
stamps. The precautions taken to secure
a uniform coating of gum on the back of
stamps approaches the marvelous.

When the stamps are gummed they
are tested to establish if the coating
varies on sheets one seven-thousandth
of a pound. The stamps after being
printed go to the gumming room. Pipes
convey the gum in a heated and melted
state to small vats, into which it is slowly
dropped as needed. From these vats
it is allowed to ooze slowly onto rollers.

The sheets of stamps pass under the
rollers, receiving a thin coating of gum,
and then drop onto a continuous belt.
The belt carries them into vats which
contain coils of steam pipe 50 ft. long.
The slow passage of the freshly gummed
stamp sheets through the vats dries
them. When they reach the other end
of the vats they are dry enough to be
piled one upon another, tested, counted,
and sent to be perforated.

The precautions taken to insure uni-
formity in the gumming are the most
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interesting part of the work. Each
morning when the workmen report for
the day duty they are given a series of
blanks, which they must fill out during
the day as their work progresses., A
most careful account is kept of every
ounce of gum given to the men and of
every sheet of stamps which they handle.
The system is an absolute check on the
stamp sheets, but was designed to insure
the use of the proper quantity of gum in
proportion to the stamp sheets.

When the work starts in the morning
each of the men is charged up with so
many sheets of stamps and so many
pounds of gum. He must spread that
amount of gum over the given number
of sheets. Exhaustive experiments and
exact scientific calculation have deter-
mined the proportion of gum and paper.

Rigid and continuous inspection and
the keeping of a running account with
each operator in the gumming room
makes it almost impossible to neglect
any sheets or to dispose of the gum, except
by spreading it with absolute uniformity
over the sheets. The little vats which
hang over the rollers contain delicate
instruments, which show the temperature
at which the gum is kept and its specific
gravity.

Moisture in the atmosphere presents
the greatest problem to the operators
in the gumming room. The quantity of
the gum varies with the seasons. To
secure the desired results it is not only
necessary for the employees to be care-
fully watched, but the actual atmospheric
conditions in which they work are care-
fully regulated.—American Boy.

What About the Yesterdays?

A little relative once asked me: ‘ What
becomes of all the yesterdays?” I
couldn’'t answer him intelligently, but
sometimes I believe that they are being
woven into a panoramic view to be un-
scrolled to man in some future existence,
so that he may see the glorious oppor-
tunities he daily overlooked. If so,
let’'s digest well the passing show of
the todays.—W. A. MAcKENSsIE.

In answer to the question, ‘‘What are
the five great races of mankind?” a
Chinese student replied, ‘‘ The 100 yards,
the hurdles, the quarter-mile, the mile,
and the three miles.”"— Kansas City Star.
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A LABORATORY ELECTRIC FURNACE—Part II
Construction of a Step-Down Transformer
GEORGE F. HALLER

T other by a thin coat of varnish or shellac.
] : Suitable strips are cut from Russian
h : ——- stove-pipe iron, or if possible from silicon
4 steel. It is sometimes possible to

w >
Fig.5
Plan of Transformer Core

A transformer for use with the electric
laboratory furnace described in a pre-
vious article, can be constructed by the
amateur at a small expense. It is of
the core type, designed for operation on
110 or 220-volt, 60-cycle alternating
current. Its capacity for short runs,
such as are encountered in operating
the electric furnace, is approximately
2 kw. The secondary voltage can be
varied from about 2!4 volts to 35 volts
by steps approximating 2!4 volts each.
This variation in voltage is necessary
in using a furnace of this type, since the
resistance of the carbon resistor mass
falls rapidly as it is heated; hence, some
means must be provided to limit the
excess current which would flow, due
to the lowered resistance. This is most
easily provided for by taking a number
of taps from the secondary winding.
A variable resistance might have been
used to limit the excessive current flow,
but it would have been expensive in
operation. It will be found in practice
that steps of 24 volts in the impressed
voltage will be sufficient to regulate
the current flowing through the furnace.

Both the primary and secondary
windings are divided into two sections,
one-half of each winding being placed
on either leg of the core; this is done in a
properly designed transformer to reduce
the magnetic leakage to a minimum.
The secondary is wound outside the
primary on both legs. While this is
not ordinarily good practice, it is done
in the present instance to facilitate the
bringing out of the secondary taps.

CORE

The core is built up of thin sheets

of soft iron carefully insulated from each

obtain strips of the best grade of trans-
former iron, carefully annealed and
coated on one side, from the regular
makers of transformers. They have
strips left over at times from cutting
their regular punchings, which may be
suitable for use in this transformer.

The dimensions and assembly of the
core are shown in Fig. 5. About 30 1bs.
of 2x 9in. strips and 15 lbs. of 2x 414
in. strips will be required. Enough
strips should be cut to make two piles
of each size 3 in. high when compressed.
If commercial stove-pipe iron is used,
the strips should be wrapped in sheet
asbestos, and bound up with heavy iron
wire. The bundle should be placed in
the furnace, or in the kitchen range,
towards evening, so that the mass may
become red hot and then cooled as the
fire dies out. The asbestos covering
kecps the iron clean and prevents the
formation of scale. This process will
thoroughly anneal the iron and greatly
enhance its magnetic - properties. If
strips are obtained from a transformer
manufacturer, or are cut from the cores
of burnt-out lighting transformers,
which can sometimes be obtained, this
annealing process is not necessary. If
the strips have not already been var-
nished, they should be painted on one
side with some good insulating varnish,
such as Armalac or M.I.C.

The longer sides are first built up with
the alternating ends overlapping 2 in.,
as shown in Fig. 6. In order to facili-
tate this building up of the core, the
method illustrated in the drawing{should

be adopted. Two blocks about 4}in.
< " —a
: — 9*
WN=—" " =k
]\
N\ VL \
=z =
Fig. 6

Method of Assembling Core
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Fiber Heads

high are nailed on a smooth board 11 in.
apart. Two small pieces of wood are
laid between these, so that the strips are
raised above the board while the core
is being built up. This facilitates the
slipping of a clamp under the core and
holding the latter securely while it is
removed from between the two blocks.
The 9 in. strips are laid alternately
against each end block until a pile 3 in.
high, when compressed, is built up. The
strips should be tightly clamped and
the bundle wrapped with two layers of
friction tape. The remaining 9 in.
strips should be built up into a second
bundle similar to the first one, thus
making the two long legs of the core.

WINDINGS

Four fiber heads are cut from a !4 in.
sheet to the dimensions shown in Fig. 7.

Fig. 9
Clamps for Core

Two of these heads are placed on each
of the assembled legs, as shown in Fig. 8.
They should be spaced just 6}5 in. apart.
Each section of the primary winding
consists of three layers of No. 10 double
cotton-covered magnet wire. Fifty-
seven turns should be wound in each
layer. It will require about 63 Ibs.
for the complete primary. Drill a hole
in the end of one of the heads and allow
the wire to project several inches. Wrap
the core with several layers of empire
cloth, or in its absence use heavy paper.
The wire is wound as evenly as possible,
being careful that there are no bare spots
in the insulation. It is very essential
in winding A.C. apparatus that no turns
are short-circuited. If a short exists,
the turn then acts as a short-circuited
secondary of a single turn transformer.
A heavy current at once circulates the
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Fig. 8
Section of Completed Transformer
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“shorted” turn, with the result that the
wire is burnt in two, thereby opening
the winding. In D.C.windings the short-
circuiting of any small portion of the
winding is not so serious, as the effect
is only to render that portion of the
winding ineffective.

When the primary winding is finished,
the end of the wire should be brought
through a hole drilled in the opposite
head on the same side as the beginning
of the winding. Wrap the winding with
several layers of cloth held in place with
shellac. A knot should be tied in the
end of the winding so as to identify it
when the transformer is assembled.
The primary on the second leg is wound
in the same manner as the first, being
careful to wind in the same direction.

The secondary consists of two layers
of No. 4 B.&S. d.c.c. magnet wire
wound double. There are 28 single
turns or 14 double turns to the layer.
One-half of the total 56 turns should be
wound in each section. 9lbs., or 70 ft.,
of No. 4 wire should be procured. It
should be divided into two equal lengths
and wound on separate spools. The
ends of the two wires are securely sold-
ered together and wound side by side

ELECTRICIAN AND
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as if it were a single wire. One wire
of No. 1 gauge could be used in place
of the two No. 4 wires, but the difficulty
in winding warrants the use of two con-
ductors in parallel. _

The same amount of wire is wound
on each section, but the number of taps
is different, there being but one tap
on the first section, and four on the
other section. The most convenient
way to tap the winding is to bare about
1 in. of the insulation of both wires and
bend a heavy piece of sheet brass or
copper 2 in. long and 37 in. wide around
the two wires. Solder is run into the
joint so as to make good electrical con-
tact. The wire and strips are carefully
insulated with two layers of paraffin
tape, which can be made by dipping
long strips of silk lisle in melted paraffin.
This tape is very thin and can be made
sufficiently adhesive by the heat from
the fingers.

Taps are made from the 14th, 28th,
42d, 45th, 49th and 52d turns of the
secondary winding. As there are 28
double turns on the first section, the
tap of the 28th turn is made by bringing
the end of the first section and the be.
ginning of the second to the same switch

"}'C[—r_. | : . -
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Fig. 10
Plan of Completed Transformer (cover removed)
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point. Be sure all the taps are brought
out on the same side of the coils, so that
connections can be made by soldering
short pieces of No. 0 wire to the brass
strips. The taps can be staggered to
avoid shorts.

When the secondary winding is fin-
ished, the two legs are set so that the
windings encircle the core in the same
direction. The short end pieces are
slipped into the spaces between the long
strips, and the core is carefully squared
up. Two clamps, shown in Fig. 9, are
made to hold the core tightly together.
They are placed across the end strips,
as shown in Figs. 8 and 10. Notches
should be cut in the upper pieces as
shown, in order to make room for the
terminals of the windings.

The transformer should be enclosed
in a box which can be zinc-lined and
filled with paraffin oil. The use of oil
is advised in order to keep the trans-
former cool. The transformer can be
operated without oil, but this will reduce
its capacity somewhat.

The primary terminals are to be
brought to four binding posts on the
cover and connected as shown in Fig. 11.
If this method of making connection is
followed, it is only necessary in operating
the transformer on 220 volts to bridge
the middle post, thereby connecting
the two sections of the transformer in
series. When operating on 110 volts
the outer posts are bridged with a piece
of wire, thereby connecting the two
sections of the transformer in parallel.

The secondary leads and taps are
connected to the dial switches on the
cover as shown. These switches have
several advantages over the usual sliding
arm type of switch. They are far
simpler to construct, as all parts can
be obtained in the open market. Pro-
cure two unmounted 100 ampere single
pole switch knives, and eight unmounted
clips. The knives should be secured
on the ends of rods so that they can be
mounted on the cover as shown, so that
they may be rotated. The clips are
set on the arc of a circle so as to make
contact with the knife as the latter is
rotated. A glance at the figure will make
the construction clear. This method will
be found to give far more satisfactory
results than the usual sliding type as con-
structed by the average amateur.
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Fig. 11 )
Diagram of Transformer Connections

The switch A is connected as shown,
so that each step cuts in or out 14 turns
of the secondary winding; thus increas-
ing or decreasing the secondary voltage
about 9 volts. The points on the switch
B are connected from the taps 45, 49,
52 and the end of the winding, which is
turn 56, so that each step on this switch
is practically 234 volts.

Thus by the proper adjustment of
the two switches it is possible to secure
any voltage from 24 to 35 volts by steps
of 214 volts. For example: With the
switch arms at the points 1 and 8§, as
illustrated, the maximum voltage of 35
is obtained. By connecting to point
4 on switch A and point 8 on switch B,
the voltage is practically 9 volts. Thus
it is seen that moving the switch B to
the left subtracts 214 volts at each step,
while moving the switch A to the left
adds 9 volts to the secondary e.m.f.
With the switches making connection
with points 4 and 5 the lowest voltage
of 214 is obtained.

The primary of transformer should
be connected to the line through a switch
capable of carrying 256 amperes. Two
25-ampere fuses should be connected
in the primary winding. The secondary
winding should be fused for 100 amperes.

In connecting up the furnace, some
form of ammeter or other current-indi-
cating device should be included in the
circuit. Without such a device the
experimenter will be at a loss to know
when to reduce the current passing
through the furnace. An ammeter
which will give current indications ap-
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packed with the resistor
material, until about half
full. The insulating ring
is laid on top of the car-
bon granules, and the

/ furnace is filled to the
/ ’ upper distributing rings.
Y The heat should be ap-
plied very slowly at first

so that the moisture in
the two linings can be

! thoroughly driven out.

Start with a low voltage,
increasing somewhat if
necessary, so that the
current does not exceed
10 to 15 amperes. Oper-

Fig. 12

Cover of Transformer, showing Arrangement of Switches

proximate enough for this work can be
easily constructed on the magnetic vane
principle. In using the furnace, when-
ever the current rises above 75 amperes,
the®voltage should be reduced 214 volts
by{moving the switch over one step.
In starting the furnace for the first
time the block under the crucible is set
in ,the middle of the bottom. The
crucible is set as concentrically as pos-
sible, and the space around it is lightly

ate the furnace at this
rate for several hours so
that everything is thor-
oughly dried out.

In regular operation it will be found
necessary to start on the maximum
voltage of the transformer. As the
current increases, due to the heating
up of the carbon, the voltage is gradu-
ally cut down so that not more than
75 to 80 amperes flow. About 18 to 20
volts will generally be sufficient to main-
tain the temperature in ordinary reduc-
tion work.

BORING AND TURNING UP A HALF-BRASS

G. E.

—_— e — = =
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It is required to bore and turn a half-
brass, as shown in the sketch below.
Firstly, to bore the brass, procure a
small block of hardwood, and make a
semi-circular groove down it as shown,
care being taken to see that the two faces
(the one on the angle-plate, and the one
on which the brass rests) are parallel,
and also that the groove is slightly bigger
than the finished bore of the brass. The
brass is set up on an angle-plate (Fig. 1)
ready to be fixed to the face-plate, and
bored out to required dimensions.
While it is still on angle-plate, face the
flanges and round off the end of bore,
if required, care being taken when facing

WILLIAMS

the last flange to see that the first is
parallel to the face-plate. Secondly, to
turn the brass, procure a mandrel about
one and one-half times the bore of brass,
and turn down a portion to fit the brass,
and slightly shorter in length than the
overall length of same. Then end of
mandrel is next screwed to take a stand-
ard nut and washer, as shown in Fig. 2.
Place the brass in position, as shown in
Fig. 3, and tighten on nut. Place the
mandrel in between the centers, and
with due care it will be found an easy
matter to turn the brass to any dimen-
sions you wish.

Fig. 3
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MACHINE FOR TESTING THE THRUST OF SCREW PROPELLERS FOR
MODEL AEROPLANES

C. T. POLLIT

The accompanying drawing is a side
clevation of a machine which I have
designed and constructed for the purpose
of testing the thrust and efficiency of
various sizes and shapes of screw pro-
pellers for model aeroplancs, driven by
an clastic motor.

It is capable of taking propellers up
to 1 ft. or more in diameter, a length of
elastic up to 2 ft. and a thrust up to S oz.

It is some eighteen months or more
since I commenced it, during which time
it has been altcred and added to a good
many times, and although not yet perfect
may be of intercst and perhaps useful
to some rcaders.

I am quitc aware that a stationary
machine for testing something which
travels through the air when at work is
not quite correct; but it will, at any rate,
give comparative results.

A better appliance would, no doubt,
be what is called a whirling table, but
this would require a much more expensive
apparatus, and more room than I have

at disposal, and might not be worth
while. There are, I believe, already
two or more large machines of this kind
for testing full-sized propellers.

The construction of the machine will
be easily understood from the drawing.
The 34 in. square (ash) rod, 2 ft. 4 in.
long, is fitted with a brass angle plate,
screwed on to one end, for carrying one
end of the propeller shaft, and a loose
angle plate, secured with a sleeve, for
carrying the other end. The other end
of the rod is fitted with a sliding head,
with hook, which can be adjusted for
various lengths of elastic.

This rod is supported on two pairs of
rocking levers, the rear ones being ex-
tended below the point of support to
take a balance weight, which is approxi-
mately equal to the weight supported
by the levers.

A connccting rod conveys the thrust
of the screw to the lever, with spring
attached to it near the bottom, the
amount of thrust being indicated in

DIAGRAM ror rinpinG  THE Prich of Screw PROPELLERS Faom vue ANGLE ar vwe TP or rue BLADES
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ounces on the scale at the top. Thereis by a cord and weight. A slotted arm is
also a loose lever which remains where fitted on to the spindle at the top, in
it has been pushed to, showing the maxi- which the revolving pendulum works,
mum amount of thrust. in order to give the correct motion to the
This was all I had at first. The wind- drum. A second cord (with small weight
ing-up gear, which was added later, and attached, and wound round the drum the
gives six revolutions to the propeller for opposite way to the driver) serves to -
onc of the handle, not only saves time, wind it up.
but is also ‘much less laborious than An arm carrying a pencil conveys the
winding up with the finger. A revolution thrust of the screw from the index lever
counter also indicates the number of with spring attached to the paper on the
turns which have becn given to the elastic, drum. The pencil works in a slot formed.
and after winding up, the propeller is held by two parallel bars, so as to prevent
by a loop of string, and the bracket, side movement, and a small weight on
with winding-up gear attached, slipped the top gives the necessary pressure.
off the end of the frame, so as to be out The machine is made chiefly of wood,
of the way. The time it took the elastic with brass plates attached to the levers,
to unwind was taken by a watch held working on small brassscrews for bearings,

in the hand. and all is made to work easily.

The sclf-registering arrangement was A test is made as follows: Having
added still later. This shows not only fixed a paper on the drum, and adjusted
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the maximum thrust and the time it the pencil (which is movable along the
takes the clastic to unwind, but also how arm) so that the point coincides with the
the thrust decreascs during the unwinding  zero linc on the paper, wind up the pro-
of the elastic. peller the desired number of turns, accord-
The self-registering apparatus consists ing to length and number of strands (say,
of a drum (on which a paper is fixed), 150 for 12 strands 1 ft. long), slip the cord
driven by a motor and governed by a over onc of the blades, and remove the
revolving pendulum. The drum is made bracket with winding-up gear attached,
234 in. diameter, or 60 eighthsof aninchin  so as to be out of the way. See that the
circumference, and is made to revolve loose arm is close up to the one with spring
once in a minute, so that 14 in. division attached. Wind up and start the motor
is equal to one sccond of time; the paper  driving the drum by pulling gently at the
on which the diagrams are recorded being  driving weight. At a suitable moment
ruled as per enclosed sample. release the propeller, and observe what
The motor is a clockwork one (out of a  takes placc. Make a note of the thrust,
boat), set up on end, the spring being as indicated by the loose lever, and com-
removed and a drum fixed so as to drive pare it with that on the diagram.
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Number the diagram, and put down
particulars of each test on a shect of

ELECTRICIAN AND
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Since sending in the results of the tests
of elastic, I have constructed a diagram,

paper, which can afterwards be trans- from which the safe number of turns,
ferred to the diagram. If desired, the which may be given to any length and
Mark | Diam. [ Pitch .Ela.stic No. of turns| Thrust | Time , Date Remarks
Leger Inghu In;:i\es ‘J\,":(zxf't'r::gio - 150 Ouan*ces Secgnds 15/3/11 | Carved out of solid.
- ] Lox
4 .
a 2
2 2
R =
P SOI .'nlu'-os p-1+} 40 30 20 IOI o o

time it takes the elastic to unwind can
be taken by a watch, and compared with
that shown on the diagram.

The diagram below was taken from a
propeller, of which the following arc the
particulars:

In order to find the pitch of a propeller,
it is necessary to multiply the circum-
ference of the circle described by the tip
of the blades by the tangent of the angle
formed at the tip with the plane of revo-
lution. This is a somecwhat tedious
process, so I have constructed a diagram
from which it can be more easily ascer-
tained. The vertical lines represent the
diameter, the horizontal lines the pitch,
and the angles are shown for every two
degrees. From the intersection of any
two of these lines the third can be found.

Thus, diameter 8 in., angle 2313, gives
11 in. pitch. The angle at the tip of the
blade must first be found.

I need scarcely say that if it was desired
to test propellers having a greater thrust
than § oz., it would only be necessary
to substitute a stronger spring, graduate
the index, and rule the paper to suit.

I may add that the graduating of the
index was done by attaching one end of a
cord to the rod carrying the propeller,
and, after passing it over a pulley tem-
porarily fixed off the end of the machine,
applying weights to the other end, and
marking the position of the pointer as
each weight was applied.

Details of the apparatus used in making
the tests will be given in a subsequent
issue.

F
number of strands, can be ascertained
at a glance.—Model Engineer and Elec-
trician.

A Curious Property of Water

Most people arc vagucly aware that if
water is allowed to drop upon a piece
of heated mctal it will only fizzle when
the mectal is comparatively cool. If
very hot, the water runs off without
making any noise, and this fact is utilized
by laundresses to test the heat of their
irons. An interesting experiment can be
made by allowing drops of water to fall
upon a plate of metal heated over a spirit
lamp. At first, it will boil away with
the usual noisy cbullition, but after a
time each drop will be seen to take a
spherical form and roll about the plate
without the lcast hissing noisec and with-
out the production of any bubbles of steam.
If the eye is now brought to a level with
the plate it will be scen that the drops of
water are not in contact with the metal.
They roll about, in fact, as if the plate_
were greased. But.if the lamp is re-
moved and the plate permitted to cool,
the water will suddenly begin to boil
and quickly disappear.

The explanation is simple. When the
plate is very hot the water evaporates
so rapidly that a cushion of steam is
interposed between the plate and the
drop of liquid. This serves to protect
the fluid from the heat of the plate, and
keeps it at a short distance from the
latter.




The Disaster of_the British Naval Airship « May fly."”

The giant airship settling on the water after collapsing in the center.

Courtesy of “Aircraft.”
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THE WONDERFUL TELEPHONE

B. LLOYD DAVIES

There have been written many articles
in the mechanical, electrical and other
magazines, on mechanics, electricity and
its uses, etc., but I have not as yet seen
anything of interest on that marvel of
marvels, the telephone, and for this
reason I shall endeavor to give a slight
description of the workings of this now
indispensable instrument of commerce
and business. It will be impossible to
go into elaborate details, as space will
not permit; therefore, I shall content
myself with a brief description of what
the telephone, its exchange, etc., is like,
and hope it will be appreciated by all
who peruse; and that to those who have
no idea of what a study telephony is,
this .will prove somewhat of an eye-
opener and bring closely home to them
what a miracle Alexander Graham Bell
accomplished when he discovered how
human speech could be conveyed over
great distances.

There have been many types and
systems of telephones, telephone ser-
vices, etc., since Bell’s original concep-
tion, and I will therefore only attempt
to speak of the modern system used
today. In following the telephone from
its birth to its present usefulness, one
will notice that it has ever been the
ambition of the great telephone com-
panies to enlarge and facilitate the scope

of telephone service, and in order to do
this, and allow rapid connecting up
from one telephone to another, it has
taken a tremendous amount of money,
labor and terrific mental energy. Also
there is no doubt that more knowledge
is required in telephone work than any-
thing else in the electrical field, and to
bring to perfection the vast telephone
exchange systems of today against
gigantic odds and public prejudice of
the past, must have required heroic,
determinated energy. The pioneers
certainly deserve all kinds of *“Nobel”
prizes, and the praise of this world’s
teeming grateful millions.

In all telephone systems of the past
the telephone subscriber was furnished
with a small magneto generator, to call
“central,” and local batteries, wet or
dry cells, for speech; but this was found
to be an inefficient means of producing
electrical energy, and very costly, as
batteries had to be refilled, if wet, and
charged, if dry cells. It was found that
if a current for energizing{subscriber’s
instruments was supplied over the line,
wires from a set of batteries charged by
a dynamo at the exchange, the cost
would be nearly forty times cheaper
and far more efficient.

In the central battery systems, to be
now explained, the current, for supply-

Interior of a2 Modern Exchange
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ing the transmitter at the subscriber’s
end, could also be used for calling and
disconnecting purposes. One of the
earliest central battery systems was
designed for working on ground circuit
lines: the battery was inserted in series
with the cords in the exchange and the
current flowed over the line through the
subscriber’s instrument to ground return.

The most important central battery
system in use today is that of The West-
ern Electric Co. As a starting point in
the description it will be advisable to
run through the general operating
method: the subscriber removes his
receiver from the switch-hook, and this
closes the necessary circuit for the light-
ing of a lamp situated just above his
local jack at the exchange, known as
the “‘answering jack.” At the same
time a pilot lamp lights, this being a
lamp of a larger size, of which there is
one for each panel. This is for the pur-

pose of supervision, and also to facilitate
the reception of calls when the exchange
is not busy. As soon as the answering
jack plug is inserted into the answering
jack, the calling lamp goes out auto-
matically, the operator pushes over the
“speaking key,” or “‘cam,” and tenders
the enquiry ‘““Number, please!” On
learning the number required she plugs
the corresponding jack on the multiple
with the calling plug, pushes down the
calling ringing button, thus notifying
the called subscriber he is wanted.
There are two lamps acting as super-
visory signals, one for the answering
plug and one for the calling plug. These
lamps light when the subscribers hang
up their receivers on the switch-hook.
The operator is thus notified, and dis-
connects the lines, but not until both
lamps light; the lamps being just in
front of the plugs greatly accelerate
operating.
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Fig. 4
Desk Set
Fig. 1 is a skeleton diagram of a
central battery-line circuit. TFig. 2
shows the connections of the complete
central battery instrument. Where
there is only one instrument installed
T and C are joined together and con-
nected to onc line and R to the other
line. The circuit, when the receiver
is on the hook, is from R through the

ELECTRICIAN AND MECHANIC

9 m.f.d. condenser and 1,000 bell in
series, back to T; there is no path for
the battery current from the exchange,
but the alternating ringing current
passes readily through the condenser
and rings the bell. When the receiver
is removed from the switch-hook, the
circuit is as shown on Fig. 3; then there
is a circuit from the terminal T through
the low resistance winding of the in-
duction coil, which is of 17 ohms resist-
ance, and thence through the trans-
mitter, and thus back to R; there is
consequently a low resistance circuit
across the loop, through which the
battery flows. Fluctuating currents
can also induce in the high winding of
28 ohms, and then flow around the
receiver of 60 ohms resistance and the
condenser.

Fig. 4 shows a pedestal or desk instru-
ment with signal case containing con-
denser, bells, induction coil, etc. Re-
turning to Fig. 1, we note the answering-
jack S (meaning sleeve or base of plug)
connected through a cut-off relay to
ground; the T or tip (mecaning top of
plug) to 60-ohm line relay, and two cells
of battery (i.e., 4 volts); and the R or
ring (meaning center of plug) through
60-ohm resistance lamp tojnegative of
battery. When the receiver is on the
hook, the instrument circuit consists
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of a 1,000-ohm bell and a 2 m.f.d. con-
denser in series, so that there is no path
for the nine cells around the line relay;
but when the receiver is taken from the
hook, the instrument circuit consists of
the low resistance winding of the in-
duction coil and transmitter in series
across the loop; then the line relay is
actuated and lights the calling lamp.
On the insertion of the plug into the
answering jack, the cut-off relay is
energized, and the calling apparatus
removed from the line circuit. The
line relay is connected at a point with
4 volts potential above ground, in order
that ground faults on the T line will be
indicated by the actuation of the relay,
and for a similar reason the resistance
lamp in the R line is inserted; this also
acts as a regulator of the current flow
over the R line, preventing excessive
discharges when the R lines are ground-
ing. The line relay is not inserted in
the negative side of the battery, as the
circuit is arranged for the drawing of
current over the R lines for extension
working. The complete central battery
line circuit with subscriber’s registers
(used for registering calls) is shown in
Fig. 5. When the line relay is actuated
the calling lamp is lit, and the low
resistance pilot relay is actuated. This
lights pilot lamp, and if the switch at
the right-hand bottom corner of the
circuit is open, actuates night bell relay,
which works either the buzzer or night
bell, according to the position of the left-
hand switch.  When the operator plugs
into the answering jack the cut-off relay
of 30 ohms resistance is actuated, but
the 500-ohm register which is in parallel
with the relay is not affected, as it is
arranged to actuate with a larger current,
as will be explained further on. The
answering jacks are arranged in strips
of 10, and the multiple jacks in strips
of 20, both kinds being 814 in. long and
36 in. deep. The jack is specially de-
signed in conjunction with the plug

to prevent short-circuiting on the inser-
tion of the plug into the jack. Fig. 6
shows the jacks and plugs. = The calling-
lamp jacks are numbered 0 to 9, and
the answering jacks are provided with
rectangular number plates, on which
the subscriber’s actual number is en-
graved, placed on the right-hand side
of each jack. The multiple jacks are
numbered 0 to 9 twice, and the initial
number is marked on the style strip
supporting the jacks. The line and
cut-off relays are combined. The line
relay is of the knife-edge pattern, and in
some cases is fitted with a guard con-
tact, consisting of a spiral of thin copper
wire; this, however, is now discontinued,
these relays being made up in strips of
10, and having a metal cover common to
the strip. Fig. 7 shows the line relay
rack in the center, with the vertical side
of the intermediate distributing frame

Pig. 7
Rear of Switchboard
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on the left commonly known as V.I.D.F
The multiple cables can be seen clearly
on the extreme left. The line relay is
generally adjusted to close with 1,000
ohms in series to release with 15,000
ohms, and not to stick after 24 volts
have been applied direct. The cut-off
relay is adjusted to be actuated by 24
volts applied through 243.5ohms. Sub-
scriber’s service registers are mounted
on an iron rack running parallel to the
line relay rack. The registers are put
in ordinary numerical order, and in ad-
dition carry a removable numbered cover
with the subscriber’s actual number on
it. They are wired on one side of the
line and on the other side are grounded.
The line lamps are designed to work
with varying voltages of from 19 to
20 volts, and have a candle power of
about .35 c.p. at 24 volts. They take
an average of .1 ampere. Pilot and
night bell relays are 1.25 ohms resist-
ance, and are wound to carry a heavy
current. They are fitted with individual
metal covers.

To connect one subscriber to another,
it is of course necessary to have con-
necting cords to enable the operator
to do so, and to these we will now turn
our 'attention, Fig. 8. This is very

ELECTRICIAN AND MECHANIC

complex, and will require some close
study. The cord-circuit is divided at
the center by a repeating coil or trans-
lator, with 1.1 winding; this both
divides the circuit for signaling pur-
poses and affords a feeding-point for
the battery. There are two supervisory
lamps in connection with the answering
and calling plugs, controlled by series
relays. These two are shunted with
non-inductive resistances in order to
obviate loss of speaking current due to
inductance. When the plugs are in-
serted in the answering jacks, the super-
visories are lit through 83.5 ohms
resistance coils and 30-ohm cut-off
relays on the bushes of the jacks, which
bring the P.D. across the lamp terminals
to 12 volts. The supervisory relays
control the lamps by reason of the
40-ohm shunt spools which, when
shunted across, reduce the current in
the lamps below that necessary to bring
the filaments to a visible increase of
temperature. The operator’s instru-
ment circuit (as explained further on)
is arranged so that there is a minimum
of side tone (¢.e., hearing yourself speak
in your own transmitter). The trans-
mitter is fed through a choking coil and
primary of induction coil. The choking
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coil prevents disturbances from the
battery or charging machines, and the
condenser provides a path through
primary for speaking fluctuations from
transmitter. The register key connects
an additional 4-cell battery on the third
conductor of the answering plug. The
high voltage, i.e., 32 volts actuates the
subscriber’s service register in connec-
tion with the line circuit, and also the
operator’s register of both supervisories
in order to ensure the call has been
effective. The operator presses the
register key in connection with all effect-
ive calls;/ in the case of ineffective calls
the operator presses a special key in
connection with an ineffective call
register. This is not shown in the
diagram. The advantages of this
method of recording calls are consid-
erable. Fig. 9 shows in a simplified
form the cord circuit connections.
There are several types of C.B. repeaters:
the ‘type at present is that known as

No. 11 (see Fig. 10 for arrangement of
windings). This type, when used in
subscribers’ cord circuits, is not mag-
netized during talk between two sub-
scribers with equal resistance loops.
This coil gives high efficiency speech,
but is liable to cross talk with every-
thing but a very short common lead.

Fig. 11
Repeating Coil

The resistance of the four coils is_42
ohms each.

. The No. 13 type of repeating coil has
windings of 47, 60, 75 and 62 ohms, and
in this case the core is magnetized during
use. The transmission is not quite so
good as with No. 11 type, but on the
other hand the liability to cross talk

/z?e/oeafmy (ol *712

Figure 10

Figured 2 Q
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Fig. 13
Central Battery Switchboard

is very much reduced. The latest type
of coil is known as the toroidal or ring
pattern; two of these are mounted on
one base (see Fig. 11), and take up the
same room as the No. 11 type. The
efficiency is greater than in the No. 11
type, and the electrical circuit is similar.
The resistance of the coils is 22.5 ohms
each. Supervisory relays are of the
knife-edge pattern, the frame or car-
casses being similar to those of the line
relays. In the latest pattern the line
coil is of 30 ohms resistance and the
non-inductive shunt 70 ohms resistance;
the latter is wound over the inductive
coil. This pattern relay will work with
13 milli-amperes. An earlier pattern
of relay has a 30-ohm magnet coil and
a 35-ohm non-inductive shunt; this
requires 19 milli-amperes to operate.
The relays are mounted on plates fixed
behind the switchboard, each relay
having a brass or aluminum cover which
prevents cross talk by magnetic induc-
tion from relay to relay. The super-
visory lamps are 12-volt, and are placed
in separate jacks, mounted on the key
shelf of the switchboard. These lamps
take .1 ampere, being of 120 ohms
when hot. The 83.5 and 40 ohms
resistance spools are combined on one

ELECTRICI'AN AND MECHANIC

spool. The spools are insulated by
sheets of micanite, which is a mixture
of mica and shellac subjected to great
pressure. Fig. 12 shows a double spool,
and also a single spool; these are
mounted behind the switchboard on
an iron base plate.

Looking back on Fig. 8 shows the
operator’s induction coil circuit. The
coil has two primary windings, each of
18 ohms resistance, and a secondary
consisting of two 135-ohm windings.
This is so arranged as to avoid side tone.
The induction coil is arranged on the
Wheatstone Bridge principle (see Fig.
8). The receiver is in place of the galva-
nometer, and the nearer the calling sub-
scriber’s line impedance through the non-
inductive resistance of 370 ohms, the less
the action of the primary on the receiver.
Fig. 13 shows a front view of a central
battery switchboard (one section only);
there are eight panels per section and
the subscribers are generally multiplied
every nine panels, but multiples on the
subscriber’s switchboard are being done
away with, local trunks being used to
get the multiple on the trunk board.

The old multiples are being replaced
with a three-calling lamp system. To
explain this system in detail would

Fig. 14
Central Battery Switchboard
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require another article to be written,
and at present only a few exchanges
are fitted with this new system. On
the key shelf can be seen the 17 pairs of
plugs at the back, and then a row of
register keys, then 17 pairs of super-
visory lamps, and to the right another
register key for recording ineffective
calls. In front again, there is the row
of 17 keys and both on the left and right
the order wire keys. Just behind the
plugs in the multiple panels are four
special lamps; the one on the left is the
pilot lamp, then the instruction lamp,
which is used in connection with a cir-
cuit so arranged that the exchange
manager or monitors can call all the
operators simultaneously if special
operating information is required. Then
comes an order wire lamp, which lights
when certain order wire keys are’pressed
to notify the operator that the particular
wire is outside the normal area, and
lastly, a register key lamp, which lights
when a register key is pressed. Fig. 14
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shows the rear view of a subscriber’s
section, showing the supervisory relays
resistance spools, and above these the
cord fastener shelf with the outgoing
trunk cables, and above this a shelf
carrying the subscriber’s multiple cables.

The local jack and repeater coil cables
are run in an iron rack at the bottom
of the section. In the later pattern
roller shutters are used to enclose the
back of the sections and also fire slides
fitted just above cord fastener shelf,
to protect the upper portion of switch-
board from possible fusing of wiring,
etc.

There are an untold number of details
that could be described if space would
permit, such as trunk telephone service,
power work of an exchange, etc., which,
with the editor’s kindness, will be pub-
lished later; but I sincerely trust this
little article may open the eyes of some
readers in wonder when they realize
what a marvelous thing is the telephone
and its exchanges.

ENGINEERING LABORATORY PRACTICE
Gauge Testing

P. LEROY FLANSBURG

Among the more important boiler-
room accessories are the steam and
vacuum gauges. The essential part of
these two gauges is the same, and consists
of an elliptical tube of metal of approxi-
mately constant cross-section bent in
a circular form. An interior view of
such a gauge is shown in Fig. 1. One
end of the tube is fixed and connects by
means of a short piece of piping with the
point at which the pressure is being meas-
ured, while the other end is securely sealed
and canmove freely. = When steam press-
ure is admitted to the gauge, the tube
tends to straighten out, and this motion
is transferred through a lever, circular
rack and pinion to the pointer which
moves over the dial scale. The scale
of the pressure gauge reads in pounds per
square inch, while that of the vacuum
gauge reads in inches of mercury. To
increase the accuracy of pressure indi-
cation a small hair-spring is attached to
the pinion. If the temperature of the
tubing changes to any great extent the
scale reading is affected, and for this

Fig. I

reason it is necessary to prevent the hot
steam from entering the gauge. The
common way of doing this is to interpose
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water between the gauge and the hot
boiler steam.
TESTING PRESSURE GAUGES
A pressure gauge tester is shown in
Fig. 2, and is an instrument for accurately
testing and correcting pressure gauges
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and is much more convenient to use than
a mercury column. The method of
carrying on the test is as follows:

Place the tester upon some level surface,
such as a table or bench, in order that
the weight piston will be in a vertical
position, for if this is not done the piston
will not work smoothly in the upright
cylinder. If there is friction between the
cylinder and piston it will cause false
readings of the pressure. When ready
to start the test, close the three-way
cock, A, onthe gauge connection and screw
the plunger into cylinder, B, as far as it
will go. Remove the weight piston and
pour oil into the vertical cylinder, grad-
ually unscrewing the hand-wheel, C, until
the instrument is completely filled. Screw
the gauge (which is under test) to
the upright pipe of the gauge tester, and
open the three-way cock. Now insert
the weight piston into the vertical cylin-
der, and the apparatus is ready for use.

The oil transmits pressure equally in
all directions, so that by applying known
weights upon the weight tray and then
noting the actual gauge reading, it is
possible to find the correction which
must be applied to the gauge reading at
each of these points. The weights which
are used have their correct weight
stamped upon them and are furnished
with the tester. As the weights are
applied the weight piston is forced toward
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the bottom of the vertical cylinder, and
therefore the hand-wheel, C, should be
screwed in more and more, thus forcing
the weight piston up and preventing it
from striking the bottom of the cylinder.
To insure greater accuracy in the read-

ings, the weight piston should be revolved

slowly while the readings are being made.

This is done in order to reduce to a mini-

mum any friction that there might be

between the piston and the cylinder.
(Continued on page 428)
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Questions on electrical and mechanical subjects of
department, free of charge. The writer must give his

on]ly three questions may be sent at one time.
rules.

receipt. uestions for which a
amount is not to be considered as payment for reply,

answer within a defnite time.

QUESTIONS AND ANSWERS

general interest will be answered, as far as possible, in this
X name and address, and the answer will be published under
his initials and town; but, if he so requests, anything which may identify him will be withheld. Questions must
be written only on one side of the sheet, on a sheet of paper separate from all other contents of the letter, and
No attention will be given to questions which do not follow these

Owing to the large number of questions received, it is rarely that a reply can be
speedy reply is desired will be answered by mail if fifty cents is enclosed. This
[ ) 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

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.

ven in the first issue after

1686. Rheostat for Smali Motor. A.H.P.,
Arlington Heights, Mass., writes that he is
using a small battery motor for a rotary spark
gap and that a water rheostat is used to
afford resistance for the motor when used on
the alternating current lighting circuit. He
wishes to know how to make a German silver
wire rheostat to displace the water type.
(2) Where can fine iron wire suitable for use
in construction of hot-wirc ammeter be ob-
tained? Ans.—(1) We do not advise the
use of a rheostat of any description on an
a.c. circuit, as a small transformer is so easily
constructed and the low voltage current from
it will not injure the little motor to so great
an extent. Refer to the January, 1911, issue
for description of a very useful and eas&l)r
constructed step-down transformer. (2) We
refer you to any of our advertisers who carry
materials to be used in the construction of
apparatus described in this magazine.

1687. Model Railway Equipment. O.B,,
Milwaukee, Wis., sends sketches of a 4-pole
generator and a bipolar motor, and asks if
the proposals are good for the purpose, and
what windings wilF suffice for a 10-volt out-

ut? Ans.—We do not know whether you

ave the mechanical parts yet made, but if
not, would propose several modifications,
whereby greater output or better working
conditions would be secured. A circular

oke for the exterior portion of the generator
Kas a good appearance, but to have it circular
within, does not give the best utilization of
space for the field coils. If you have the
shape there octagonal, you can get longer
spools, or wind them to a greater depth. Also
reduce the width of the pole pieces to 114 in.
in place of 1%4 in., but do not lessen the section
in the cast iron yoke. You will then have
room for winding to a depth of 1 in. and a
lengthof 12§ in.  Use No. 20 s.c.c. wire. For
armature, you will get better regulation and
less sparking if you use about twice as many
slots.  They can be !4 in. wide by !4 in. deep,
the more slender the better. A maximum
of 24 can be used, but this will require the
multiple winding, and the equipment with
four brushes. If you will make but 23 slots,
you can use a series winding, and have brushes
at but two places on the commutator,—these
being 90 degrees apart.  About 12 wires per
slot, if the serics winding is used, or 24 if the
parallel, in this latter case the wire being of
one-half the size of the other.  We cau advise
more fully if you wish. For the motor, you

can use No. 20 on the armature and No. 18
on the series field, the terminals of the latter
being arranged so as to allow the two coils
to be put either in series or in parallel with
each other, thus giving opportunity of secur-
ing various speeds.

1688. Dynamo. P. R. C., Milton, Wis.,
sends a sketch and general dimensions for a pro-
posed 115-volt, 5-ampere, 2500-revolution dy-
namo, and asks if the design is good. If not,
in what way should it be changed? Field mag-
net is of the ‘‘Manchester” consequent pole
type, having the two wrought iron cores 4 in.
long and 1%{ in. in diameter; upper and lower
pole pieces are of cast iron, 9 x 3 in., with a
4in. bore diameter. Armature core is 25§ in.
long, 374 in. in diameter, with 10 slots, each
%6 x % in. Commutator has 10 segments.
Ans.—This type of field magnet does not give so
economical a use of material, or so symmetrical
an appearance as if you had a ring armature.
For the complete design and directions for mak-
ing a machine of this sort, but with a smooth
core ring armature, see Watson’s “How to Make
a One-Half Horse Power Dynamo.” It has just
the rating you desire. Ten slots and commutator
segments are altogether too few for sparkless
operation. The machine we recommend has 32.
Taking your design, the armature would require
about 700 turns of wire, or 70 per coil, each coil
occupying half the space in a slot. To get in
this number you would have to use so fine wire
as to reduce the current capacity far below the
desired 5 amperes. You could easily put 24
slots, deep but narrow, in a core of the diameter
given, and thereby find room for the desired
number of turns, wire being not smaller than
No. 19. Have about 5 lbs. of No. 24 single-
covered wire in each field coil.

1689. Dynamo. H. A, St. Paul, Minn.,
sends sketch and data for a small dynamo on
which the machine work is done, and he wishes
to know what winding will give the best results.
Field magnet consists of a casting in the form
of a ring, 5% in. inside diameter, 34 in. thick,
and 274 in. wide. Two laminated pole pieces
are fitted to the inner surface, leaving room for
an armature 3 in. in diameter, and 2 in. in length.
Core has 12 slots, 36 x 3§in. Air gap is e in.
Ans.—Except for the air gap the design appears
to be very good. For so small a machine the
scparation between armature and polar faces
should not be over Y42 in. Perhaps you made
some error in the statement. If your measure-
ment is correct, you will diminish the output
of dynamo to one-half what it should be. You
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will find a winding that will give 6 to 10 volts,
and a maximum of 10 amperes, will be prac-
ticable. Use No. 18 d.c.c. on armature, all you
can get on, but filling the slots only half-way with
any given coil, in the standard manner of a drum
winding. For field use No. 21 s.c.c. wire, as
much as you can get into the space. Coupling
the two field coils, either in series or parallel, will
give you double range of voltage and speed.

1690. Dynamo. H. C., Indianapolis, Ind.,
sends a sketch of dynamo he proposes to build,
and asks our advice. Field magnet is upright,
like the original Thomson-Houston motors,
having wrought iron cores 6 in. long and 14 in.
in diameter. Pole pieces are 5 in. high, with a
bore of 414 in. Magnet yoke is a wrought-iron
block, 83 x 214 x 114 in. ~ Armature core is 4 in.
in diameter, and 24 in. in length, having 12
round slots, each §4 in. in diameter. What sizes
of wire should be used to permit an output of
110 volts and 5 amperes? Ans.—First of all we
shall have to criticize the design of the armature,
it being too short to permit economical winding.
Still, as you have it already made, use it, by all
means. You can, however, correct the propor-
tions of the field magnet. From your statement
we were not sure whether the pole pieces only
were to be of cast iron, or all the parts for the
magnetic circuit. Parts other than poles should
be of wrought iron, especially for such a mis-
proportioned armature. Make the field cores
2 in. in diameter and 4} in. long, and the yoke
either wider or thicker, or both, so it will have a
section fully equal to one of the cores. You will
require aboutq70 turns per coil—using 12 coils—
and you ought to be able to use No. 19 d.c.c.
wire. It will be much better for 110 volts to
have 24 segments in the commutator, and to
accomplish the proper winding, bring out a loop
after winding about 35 turns, then wind 35 more
turns in the same slots, and bring out a second
loop. The slot should then be half full.

1691. Dynamo. F. W. H., New Haven,
Conn., sends a sketch of a small machine of the
following design and dimensions: Field magnet
of 114 x 2in. wrought iron bar, bent in a U-
shape. Space between limbs, 1}4 in., with a
3146 bore for armature. Field winding consists
of No. 24 d.c.c. magnet wire, connected as a
shunt. Armature has 12 round slots, and is
wound with No. 20 d.c.c. wire. The question
asked is, what should be the output in volts and
amperes, when the speed is 2,000 to 2,200 revo-
lutions per minute? Ans.—You omit an essen-
tial specification in not stating the diameter of
the field spools. With this we could compute
the probable amount of wire, its resistance, and
the maximum voltage permissable. You would
improve the machine if you fitted extensions to
the polar extremitics so that about three-fourths
of armature was covered. Apparently you have
it only onc-half covered at present. Perhaps
your machine will be unrcliable for use as a
generator, for the reason that an entirely wrought
iron ficld magnet often retains an insufficient
amounl of “residual” magnetism. 1f you put
on the proposed extensions, let them be of cast
jron. About 4 amperes will be a safe limit for
the current.

1692. Motor Loads. W. C. B, Dayton, O.,
asks if it is possible to calculate the actual horse-
power used in motors, say in 2 h.p. and 10 h.p.
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220-volt direct current machines. Ans.—Though
the meaning is clear, we suppose you mean
“current” and not horse-power consumption.
You wish to know how to tell if a motor is over-
loaded. Most motors contain a statement of
the normal current rating in the data given on
the name plate. The only way to tell whether
you are exceeding this amount is to put an am-
meter in circuit. A convenient place to connect
the ammeter leads in the place of one of the fuses.
When starting the motor, have a short-circuit
across the ammeter binding posts, else the initial
rush of current may bend the pointer. With
only 220 volts across the line, this precaution
involves no personal danger. If the name plates
contain no such statements, you can safely
assume that the efficiency of the smaller motor
is 80 per cent, and that of the larger, 85 per cent.
With this assumption, the current at full loads
should be about 9 amperes and 40 amperes,
respectively.

1693. Selenium: Telautograph. D. R,
Grant, Mich., wishes to know (1) where he can
secure selenium. (2) Is there any machine
made that will transmit the alphabet over an
electric circuit, the same as a typewriter? (3)
Would such an instrument have any commercial
value? Ans.—(1) Selenium may be obtained
through Merk & Company, New York City.
(2) Such a machine is in daily use by the large
telegraph companies at the present time. (3)
Its commercial value is unquestionably great.

1694. Cast Iron Brazing. A. C., St. Louis,
Mo., asks for a good compound that will reduce
the graphitic carbon in cast iron so that it will
braze. Ans.—There are many patented com-
pounds on the market at the present time that
appear to reduce the carbon in cast iron brazing,
but which in reality do not do so. The chemical

rocess is a somewhat complicated one and its
ull explanation is beyond the scope of these
columns. We would suggest that you get in
touch with Mr. F. A. Saylor, 2360 Auburn Ave.,
Cincinnati, Ohio, in regard to this subject. Mr.
Saylor is the author of a number of very in-
structive articles on the subject of brazing and
autogenous welding, and we feel sure he may have
some suggestions to offer. We would also sug-
gest that you look up Mr. Saylor’s article on
“Cast Iron Brazing,” in our July, 1910, issue.

1695. Induction Coil Difficulties. F. o
New York City, writes us that he has just fin-
ished building a 4 in. spark coil, but is unable
to obtain more than a 1 in. spark from same.
Specifications are as follows: Core 12 in. long,
114 in. diameter, two layers No. 12 wire for

rimary, insulating tube is }§ in. thick rolled
rom very thin sheet fiber. Secondary No. 34
wire wound in 34 sections, cach #jg 1n. thick.
Insulation between discs four picces of waxed
paper. All joints are soldered. Sccondary
sealed in paraffin but not vacuum impregnated.
Interrupter is of the double spring independent
type. He sends us a sample of one of the sec-
tions and asks our opinion on the construction
in general. Ans.—A brief inspection of the
sample section gives us the impression that the
inside diameter of the annular ring of wire is too
small for the insulating disc employed. In other
words, we believe that there might be some
danger of a spark passing over the inside edge
of the insulating disc from one section to its



426

neighbor. On every pair of sections there is a
maximum difference of potential at this point.
We would suggest that you remove a few of the
inside turns of each section so that the diameter
of the opening may be increased by 1§ in. We
also suggest that you use empire cloth in place
of the fiber for insulation at all points. We
believe that this insulation would be more
effective than fiber or paper unless the latter
were very carefully impregnated with wax.
Beyond this we have no criticism to make in
regard to the construction of the coil. Its
failure to give more than 1 in. spark may be
caused by any one of several things. If you are
certain that no sections have been connected
in opposition, and that your battery is fresh and
powerful enough to operate the coil, we would
suggest that you vary the condenser capacity
around the interrupter contacts. The impor-
tance of the condenser is not fully rcalized by
many amateur coil builders until their attention
is called to this point. If you will refer to the
series of articles on the “‘Construction of a 6 in.
Coil,” appearing in our February and March,
1911, numbers, you may find some useful hints
therein.

1696. A  Laboratory Electric Furnace.
R. B. K., Birmingham, Ala., asks for details
of the construction of a small clectric furnace
for a laboratory workshop to be operated from
the 110-volt a.c. lighting circuit. He expresses
his appreciation of the value of our magazine,
and compliments us on the marked improvement
during the past ycar. Ans.—In our November
issue you will find a very practical article on this
subject by Mr. George F. Haller, and in the
present issue the second and concluding install-
ment appcars. We can do no better than refer
you to these articles for the information you
require.

1697. Electrolytic Rectifier. T. R., Chicago,
Ill., writes that he has read the articles in the
{{anuary and July numbers on *Electrolytic

ectifiers,” and is much interested. He states
that a similar rectifier is in use in his laboratory
for charging storage cells and reports excellent
results. He states further, that he has never
found a satisfactory explanation of their action
and asks us to give him our opinion. Ans.—
The commonly accepted theory of the action
of these rectifiers is that an impervious layer of
oxide of aluminum is formed on the aluminum
plate. This coating permits the current to pass
1in one direction only, that is, from the aluminum
to the lead, and this acts as a check valve to the
opposite side of the cycle. The object of using
four cells and the method of connection shown
in .the articles you mention is to get the benefit
of both sides of the cycle, thus considerably
increasing the efficiency.

1698. Electric Interrupter. J. F. N., Seneca
Falls, N.Y., writes that he is unable to obtain
the glass rod and lead wire for making the electro-
lytic interrupter described in Mr. Stanleigh's
article. Healso adds: *‘Since it is better to have
direct current, should there not be four rectifiers,
and how large should the aluminum electrode
be?”” Ans.—The glass tube known as an “‘igni-
tion tube’ may be obtained from any large glass
blower or dealer in physical supplies. If there
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are none in your vicinity, you might write to
Houghton & Curtis, Waltham, Mass. It is not
essential that lead wire be used as an electrode
in the interrupter, as a narrow lead strip will serve
equally as well as the wire inside the tube.
Where it is desired to use the interrupter on an
alternating current circuit, it is well to rectify
the current into direct before it reaches the in-
terrupter. In the January issue of Electrician
and Mechanic you will find described a useful
and practical form of rectifier, which is very well
adapted to this purpose.

1699. Wireless Transmission. E. H. B.,
Des Moines, Ia., asks if a wireless message can
be transmitted a distance of 300 miles using a
large induction coil on a 110-volt direct current
circuit with an electrolytic interrupter. Ans.—
While such a thing would most assuredly be
possible, still it is not practicable. Modern
practice with the ordinary spark gap method
requires an alternating current, which may be
obtained from a motor generator or a rotary
converter connected to the direct current mains.
The efficiency would be far higher and the in-
stallation less costly in the long run if alternating
current is used. The new and highly efficient
“quenched spark’ system sometimes employs
a direct current of very high voltage, but such
a current is rather difficult to obtain and equally
good results appear to have been shown by
apparatus of this type operated from ordinary
alternating current transformers.

1700. High-Frequency Transformers. R. F.,
Jacksonville, Fla., writes as follows: Have been
greatly interested in the series of articles on
“Experimental High-Frequency Apparatus,” by
Stanley Curtis, and have constructed the Oudin
resonator, condenser and !4 k.w. closed core
transformer. The transformer and condenser
work to perfection and they appear to give even
better results than the author claims for them. In
damp weather, however, I have met with diffi-
culty in operating the resonator. Under such
circumstances, when it is set in operation the
secondary is covered with minute sparks which
jump across the space betwecen turns on the
secondary cylinder. I do not think that this
isas it should beas I can only draw a 6 in. spark
from the ball on top of the resonator under these
conditions, whereas on other days a 14 in. spark
is_readily obtained. Any suggestions you may
offer will be greatly appreciated. Ans.—The
difficulty undoubtedly lies in imperfect drying
and treating of the cardboard cylinder, which
would under ordinary circumstances absorb
moisture from the atmosphere quite rcadily.
The drying process should be continued for
several days in moderate heat and the sealing-
up treatment should be given immediately after
the cylinder is removed from the drying room.
It is at this point where careful work counts, as
the difference of potential betwcen adjacent turns
may amount to more than 1,000 volts. We
would suggest that you again refer to the para-
graph on treating the cylinder, or if you are not
in a position to give the tube such a treatment
you may obtain a cylinder already dried and
sealed from advertisers whose announcements
appear in this magazine.
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TRADE NOTES

We take pleasure in calling the attention of
our readers to the fact that the Marconi Wireless
Telegraph Company of America is now prepared
to supply inexpensive apparatus to the experi-
menter. . This firm have been an operating and
manufacturing company for nine_years in this
country, but up to the present time have sold
licensed apparatus for commercial and govern-
ment use only. The new line of experimental
apparatus has been produced in response to
repeated demands for less expensive instruments
by experimenters. The high standard of Mar-
coni apparatus has been maintained in the new
line. The catalog of this company lists some
high-class wireless measuring instruments, some
of which are made in this country, while
others are imported. These are intended to
appeal particularly to the schools and colleges.
The company will be very glad to forward their
catalog to those who are interested.

The Norman W. Henley Publishing Company,
132 Nassau Street, New {’ork City, announce a
novel innovation in the shape of isometric drawing
paper. Isometric drawing has always been sur-
rounded with technicalities and involved descrip-
tion until it seemed to be an art to be mastered
only by arduous study and for this reason has
never been very popular. The new ruled paper
now makcs it'easy to complete such a drawing
without any special knowledge of isometric
projection. A drawing on this paper may be
scaled in the three main directions, the axcs of
which are 120 degrees apart, one being vertical
and the others 30 degrees from the horizontal.
All horizontal lines are laid along the 30 degree
line in either direction and a cube becomes a
hexagon and the circles become ellipses. The
value of this paper will be readily understood
by the machine designer or draftsman.

We desire to call our readers’ attention to the
wood-carving tools made by Mack & Company,
of Rochester, N.Y. These tools are of the Addis
English pattern made by a workman who was a
native of England, and who formerly made
carving tools (gor Addis before he came over to
this country. The steel used in these tools is
of the best English grade, hardened and tempered
by a secret process, which has undoubtedly had
much to do with giving this line of tools an un-
equaled reputation.

BOOK REVIEWS
Wiring Houses for Electric Lighting, and Low

Voltage Eleciric Lighting with the Storage

Battery. By Norman H. Schneider. New

York,” Spon & Chamberlain, 1911. Price,

25 cents each.

These two notable additions to the Model
Library of practical low-priced hand-books should
fill a long-felt want in this particular field. Mr.
Schneider has grouped his subject matter in
clear and concise form, and he writes from the
standpoint of one who knows his subject thor-
oughly. With the advent of the high efficiency
tungsten lamp, isolated lighting plants have
become exceedingly popular in such places where
central station current is not available. These
two little books cover the selection and installa-
tion of plants of various sizes to meet nearly all
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requirements, and give practical working in-
structions for house wiring according to modern
standards. .

Frank Armstrong's Vacation.
Colton. New . York, Hurst & Co,
Price, 60 cents.

The first of the new scries of those alluring
tales of adventure which are so dear to the young
American boy. The quest of the young hero
for hidden treasure is interestingly told, and
Frank’s adventures will, no doubt, be followed
with many a thrill by the boys.

The Second Boys' Book of Model Aeroplanes.
By Francis A. Collins. New York, The Cen-
tury Company, 1911. Price, $1.20 net.

A fitting sequel to the author’s earlier book,
the ‘‘Boy’s Book of Model Aeroplanes,” which
was reviewed in these columns a few months ago.
What we said for the first book can_cordially
be repeated for the second. Mr. Collins’ latest
contribution brings up to date the science and
sport of model aeroplane construction and flying,
both in this country and abroad. The book 1s
filled with many helpful working drawings and
photographs, and contains detailed instructions
for building some fifteen of the newest model
aeroplanes. A special chapter of the book is
devoted to parlor aviation, and full instructions
are given for building small paper gliders repro-
ducing the lines of famous models which will fly
in an ordinary room. Another interesting
feature is a chapter giving the rules for conduct-
ing model aeroplane contests as sanctioned by
the West Side Y.M.C.A., New York, and the
New York Model Aero Club.

Aerial Navigation. By Albert Francis Zahn,
AM., M.E., Ph.D. London and New York,
D. Appleton & Company, 1911.  Price, $3.00.
This book is a popular portrayal of the sub-

stantial progress of aeronautics from its earliest
beginning to the present time. The reader is not
burdened with accounts of experiments which
constitute no advance in the art of aviation,
and failures and tragedies are described for the
lesson involved rather than for any curious in-
terest investing them. A brief account of the
medium the airships navigate follows the story
of their evolution. Particular attention is given
to the circumstances which affect the density
and motion of the air. A number of interesting
historical facts for the popular reader and the
more important quantative data are placed in
the appendix for the use of the technical or special
student.

Power of the Hour. By Victor W. Page, M.E.,
Kansas City, Motor Car Publishing Com-
pany, 1911.  Price, 50 cents.

A simple non-technical and comprehensive
treatise of the art of aerial navigation containing
many illustrations and charts and much valuable
information to the student of aeronautics. In
the text are a number of extremely practical
hints on constructional details of aeral craft
and many complete designs and specifications
for the various types are included.

A Soldier of Valley Forge. By Robert Wilson
Stephens and J. E. Theodore Roberts. Boston,
L. C. Page & Co., 1911. Price, $1.50.

A posthumous work by the author of “An .

By Mathew M.
1911.
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Enemy to the King,” *Plilip Winwood,” and
many other brilliant historical romances. Prior
to Mr. Stephens’ death, the rough draft of this
story was laid aside for other work, and later,
without completing the novel, the plot was
utilized for a play. With the play completed,
Mr. Stephens again turned his attention to the
novel, but death intervened before its comple-
tion. The difficult task of finishing the work
has been handled with great care and skill by
Mr. Roberts.

.An incident of the Revolution is taken as a
theme for the story,and the scene, as in the earlier
novel, “The Continental Dragoon,” is the
“debatable ground” north of New York. The
many admirers of Mr. Stephens’ novels will find
in this story all of the intense interest of plot
and originality of development which form a
characteristic of his works,

Rodney the Ranger. By John V. Lane. Boston,

L. C. Page & Co., 1911. DPrice, $1.50.

The thrilling adventure of Rodney Allison,
a native of Virginia way back in the days when
the Old Dominion was an English colony, should
command the attention of every true American
lad. The little patriot, who, at the age of fifteen,
played a man's part in the troublous times im-
mediately preceding and during the American
Revolution, showed those sterling qualities of
courage, loyalty, manliness and endurance which
enabled the gallant men of '76 to win that which
wethave today. This stirring tale of a boy's
indomitable pluck should receive.a royal welcome
at the hands of young America.

CORRESPONDENCE

Electrician and Mechanic,
Boston, Mass. :

Dear Sirs:—In looking over your October
number, I was quite interested in the enameled
wire controversy, and give below a few points
gained from practical experience and actual
working conditions.

Firstly: in virtue of the high inductive
capacity inherent in enameled wire, it is
unsuited to any agparatus where the current
flowing therein whether alternating or pul-
sating is of a very high frequency or where

the pulsations or half waves reach their maxi-
mum values instantaneously or nearly so.
Hence tuning coils, either loose or close-
coupled, or other coils or helices subject to
the usual high-frequency wireless currents,
should not be wound with enameled wire, if
the highest efficiency is to be realized from
them. The best coils for these purposes are
wound with cotton-covered, silk-covered or
bare wire, preferably the latter. My experi-
ence with induction coils having secondaries
of enameled wire was that with small coils
up to 3 or 4 in. spark and slow speed spring
vibrators, the enameled wire did not develop
any bad points; but with large X-ray coils
and Wehnelt interrupters it was found neces-
sary to abandon the idea of using enameled
wire, and recourse was had to the old stand-by
cotton.

A very peculiar effect resultant from utiliz-
ing enameled wire for the secondaries of closed
core transformers for different purposes, such
as ozone machines and X-ray generators,
was observed and remedied during some
experiments carried out for a large X-ray
manufacturer.

No trouble was experienced with enameled
wire for secondaries of the closed-core trans-
formers as long as they were operated on
60 or 120 cycles 110 or 220 volt primary cur-
rent, and not over 10,000 to 15,000 volts at
secondary.

However, when the large' (5 to 10 kw.)
X-ray transformers, delivering 100,000 to
130,000 volts at the secondary,were tried with
cnameled wire secondary coils, the results
were very unsatisfactory, in fact, bad, and
the return was made to cotton-covered wire.
These transformers were used also to charge
Leyden jars, and the enameled wire windings
gave poor results. The primary current was
60 or 120 cycles at 110 or 220 volts a.c.

Enameled wire is certainly very useful when
it can be used, owing to the great saving in
space required for insulation with a conse-
quent great number of turns in a given space,
but the best results obtained by the writer
have been on direct current apparatus. Iam,

Very respectfully yours,
H. WINFIELD SECOR.

Engineering Laboratory Practice

(Continued from page 423) .
Never attempt to remove the weights
or weight piston without first unscrewing
the hand-wheel, C, as far as it will go.

TESTING VACUUM GAUGES':

™kThe connections for the testing of
vacuum gauges are as shown in Fig. 3.
The glass tube, A, should be of uniform
cross-section, and one end of it dip into
a cup of mercury. The other end is
connected to an air pump and the air is
gradually. exhausted from the tube. As
the air is withdrawn the -mercury’ rises,
and the height to which it rises is read
upon the scale. The difference between

the gauge reading and the scale reading
is noted, and this difference is the cor-
rection which must be made to the gauge
reading. After the corrections for a
certain gauge have been found, it is cus-
tomary to make a plot showing the rela-
tion between the correction and the
gauge reading.

The results shown’on the chart and by
the curves were obtained from a test made
on two gauges, one a pressure gauge and
the other a vacuum gauge. In order to
obtain more accurate results, the correc-
tions were found both at increasing and
decreasing pressures and similarly both
for increasing and decreasing vacuum.
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GENERAL ELECTRICG
REVIEW

A Magazine of Latest Electrical Research, Discobery,
and Engineering Practice

q‘[ The purpose of the General Electric Review is to present early information on the latest develop-
ments in the electrical field. It tells of the new inventions, discoveries and results of scientific
research. It describes the newest designs in the making; the machines as they come from the
shops; the latest engineering practice. It explains improved methods of installing and operating
apparatus and for remedying troubles.

The Review occupies a unique position through its association with the largest electrical works
in the world, having experts in every branch of electrical science and industry who supply
the magazine with the latest important information in their respective lines.

Only articles of real value are printed; purely theoretical discussions are not published.

Abstruse subjects usually treated by advanced mathematics are presented in a simple form
that appeals equally to those who lack advanced mathematical training, and busy men who have
the training but lack the time for complex deductions.

Some of the articles are PRACTICAL, i.e., articles dealing with the actual handling of elec-

trical apparatus and machinery, testing, installation, operation and maintenance. Some of
the articles are THEORETICAL, i.e., articles written to explain, in as simple a manner as
possible, the application of pure theory to practical electrical problems. Some of the articles
are DESCRIPTIVE, i.e., articles describing the great hydro-electric installations and trans-
mission lines, railway development, mining and industrial applications of electricity.

We would be glad of the opportunity of proving to you the truth of these assertions. Write

for a sample copy, and determine whether or no the paper is the paper you are looking for.
Or if you think you can take our bare word for it, send in your subscription now. FOR THIS
REASON:

The December Review is a special arc lamp issue, designed for the sole purpose of forming a

complete and up-to-date record of what has been accomplished in the arc lamp field. It will post
you fully on all the essentials. Among the list of contributors are the names of Dr. C. P. Stein-
metz, Dr. W. R. Whitney and Mr. W. D’A. Ryan; upwards of a dozen arc lamp specialists have
written articles descriptive of the lamps or the auxiliary apparatus which they themselves have
designed; manufacture and testing are well taken care of; and we also have stories from men in
the field giving practical advice on the installation and operation of arc lighting systems. The
whole forms a record on arc lamp matters which no one can well afford to miss.

Do you want this information for yourself, to put on file? If so, enter your sub-
‘_:Hscn'ption for the REVIEW at once, to begin with the January issue, and we
will forward you the special arc lamp number free. 6 months one dollar,
12 months two dollars.

General Electric Review, Schenectady, N.Y.
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Popular Electricity (until Jan, 1) With Reoreation and Field and Stream . 485
Success Mlgnzme ............ J With Cosmopolitan and Good Housekeepm . 3.20
- — w::h ?‘lchre s ang vl-vlousekee 9993009050900000 g:g
ith American and Woman's Home Companion. !
CLASS 20 ELECTRIClAN With Woman's Home Crgmpamox:n ...... pa ........ 2.35
Automobile Topics.. & MECHANIC With Harper's Magazine (or Weekly)............. 4.70
Cosmopolitan. . . ... J.. | with ANY ONE of these | With Review of Reviews and McClure's........... 4.10
Good oulekeepmg $2 2 0 With Ladies’ World Modern Priscilla and Pictorial A
leper’s Bazaar.. With McCall's Magszme and Pattern
— T - . * With Musician.......
e | ELECTRICIAN | B8 Borty -
A ricn diagarine.......---- | & MECHANIC | With Phowe Bra C o 20i i isrsr s /40
Etude (for music loverl) """ With Technical World..................oo0uue. 2.30
Everybody’s Magazine ... . . . . . with ANY ONE of | With Scientific American (new).................. 3.70
Frervbody.s Magazioe.. : th With Smart Set.......... k
Cleld ang Stream .. j;j G= With St. Nicholss (new).
good Hk“h ____ R $2' 3 5 With Century Magazine..
ousekeeper.................
McClure’ llh azine.......... - Ladles’ Home Journal ANY 51.50
gmgl}:}mn agazine....... . W Saturday Evening Post} ONE
Peargon’s Magazine . . VAL GRS SO Country Gentleman 'fwg $3.00
Tocnniet Wond.. ; $3.50
echnical World............. .
Save 25 cents b ordenn THE
Woman's Home Companion.. . J ) ) YOI{TdH'S tgomply f thlg W) ALL FOR
includin e rest of is year
CLASS 35 ELECTRICIAN REE, the 62 issues of 1912, atd the $ 1 7 5
gunﬁnt Literature........... & MECHANIC 19}1 Calendar) (After January .
.[x:;e n:;ezlx,xtxe ........ e with ONE of class 35 1st, $2.00.) . ——
agazine Publishers
] v})pmcott'u Mngnﬂne and ONE of class 23 REFERENCES 1,““ Commercial Agencies
Review of Rev:ews . ALL THREE he Fort Dearborn National Bank
Travel Magazine........ $4 1 0
*World's Work........ .11 J OUR LARGE 44-PAGE CATALOG for
*When this magazine is included, 10 cents extra must 1012, lists more than jooo club offers. IS
en azi c 8
be added to the club price. FREE fad fad ASK FOR IT!

*edres. BENNETT’S MAGAZINE AGENCY

184 W. RANDOLPH STREET, Established 1870 CHICAGO, ILLINOIS
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Th Most Pactical
Electrical Library

The Electrical Engineering Library is part of the International
Library of Technology that cost $1,500,000 in its original preparation.
It contains the knowledge given from the life experience of some of the
best electrical en?neering experts in the country, edited in a style that
nineteen years of experience in publishing home-study textbooks h-.s
proved easiest to learn, to remember, and to apply. There is no other
reference work in the world that so completely meets the needs of the
electrician as the Electrical Engineering Library. The volumes are
recommended by the highest authorities and are used in nearly all the
leading universities and colleges. Not only can they be used to great
advantage by superintendents, foremen, and engincers as an authori-
tative guide in their work, but since they ean be so clearly understood,
even by persons having no knowledge of higher mathematics, they
can be used by all classes of electricians that are desirous of advancing
to higher positions.

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

The Electrical Library con-
tains 17 volumes durably and
handsomely bound in three-
fourths red morocco. Each
volume is 6 X9 inches in size.
They may be purchased in sets
of five or more volumes. If you

Box 930, SCRANTON, PA.

particulars in regard to your Library of Tech-
nology, with speclal reterence to the
Electrical Library

.
.
*
3
3
.
*
3
3
.
*
3
3
3
*

wish to know more about the | Name IS R —
most practical electrical library
in the world, St. and No._ e
Send the coupon NOW.
City___ IR State

see e oo

Please send, without further obligation to me, full
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THE BEST EVER MADE

“CUYAHOGA” STORAGE BATTERIES

4 volt 40 ampere hour capacity, $6.00 each || 6 volt 70 ampere hour capacity, $9.50 each
4 3 60 [ “ “ 6-25 “" 6 [1} 90 [13 113 [13 12-50 113
6 [ 40 113 “ [ 6-50 113 6 [} 110 113 “° 113 15-00 “

e [ 60 [{3 “ " 7.50 [1}
All prices F.0.B. Cleveland.
Hardwood cases. Steelwire handles, copper oxidized. Non-corrosive terminals. Special low prices to quantity buyers.

Manafactared by LAWRENCE STORAGE BATTERY COMPANY

CLEVEIL.AND, OHIO

TILL DECEMBER FIRST

1-4 h.p. Gasoline Engine Complete, $14.60

Areliable and efficient machine especially designed
to drive a dynamo, washing machine or lathe.
144 h.p. steam engine with governor, $5.50. Boiler for
steam engine, $6.50. Castings and all material for steam
engine, $1.00. Working blueprints and instructions for
buﬁding, $0.25. Send for our catalogue.
THE ELCIN WHEEL & ENCINE CO.
112-114 DOUGLAS AVE. - - ELGIN, ILL.

LICENSED AGENTS FOR THE SALE OF

PERIKON CRYSTALS
Abparatus Co, o Ny, $1.00 per Set
LONG_DISTANCE WIRELESS CO. SUPPLIES

GEO. S. SAUNDERS & CO.

168 Washington St.  BOSTON, MASS. 11 Devonshire St.

—— OLD COINS —

$7.75 Paid for RARE date 1853 Quarters. $20for a Half-Dollar.
We pay a cask premium on hundreds of coins. Keep
all money dated before 1884 and sendfen cents at once
for our New Illustrated Coin Value Book, size 4 x 7.
It may mean your fortune.
C. F. CLARHKE ®. CO.
Dept. 605, . . Le Roy, N.Y.

| HOROLOGICAL DEPARTM ENT
BRADLXY POLYTECHNIO INSTTTUTE
J F ly Parsons H gheal
- Institute
PEORIA, ILLINOIS

LARGEST and BEST WATOH

BS80HOOL IN AMERTOA
We teach Watch Work, Jdewelry ,
Engraving, Clock Worﬂ, o
Tultion reasonable. Board and
" rooms near school at moderste rates.
Send for Catalogue of Informa‘ion.

for the Latest Perfection Self-filling
Agﬂms wamad and 8elf cleaning Fountain Pen, the
best Belf-filling pen made, holds great supply of Ink, writes better
than most expensive pens. Ever{ pen guaranteed. Agents can sell

thousands at good profit. Special
8end $1.00 for 6 sample pens, postpa;

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

%umtity Price $10.00 per Gross.
1d.

Hot Wire Ammeter $1.00
JUST WHAT YOU NEED FOUR
Tuwuning in Wireles e
k fectly. Not affected by temperature or jolts.
lzlﬁ'i%ﬂsy pfeurxisheé. Money refund);d if not satisfactory.
Improved Electrolytic Detector
with Wollaston wire $1.00. 26¢ for1inch.0001 Wollaston wire,
Raw Materiais. Stamp for list.

LOGAN SUPPLY CO., Woodbridge, N. J.

I 250-p CATALOG JUST OUT

ELECTRICAL and Malled for 6§ cts.
WIRELESS GOODS stamps or coin,

which may be deducted from first order of $1.00. Largest
and Most Artistic Electrical Catalog Published.
85 pages WIRELESS Instruments for commercial and ex-
perimental use, 30 pages Motors and Dynamos of all sizes.
35 pliu Miniature Trains. 20 pages Telegraph Instruments. 30
pages Electrical Novelties, etc. 50 pages General Electrical Bupplies.

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

BOYS 1
something

to interest you and your friends

during the winter months.

You cannot et anything more suit-
able and entertaining than this large
horizontal engine. It will also help
you in learring the art of Electricity,

= == STAR MFC. CO.
Sent Prepaid for 8% NORWALK, - CONN.

k: Telegraphy Taught
ey in the shortest possible time

The Omnigraph Automatic Trans-
mitter combined with standard key and
sounder. Sends your telegraph mes-
sages at any speed, just as an expert operator would.
Five styles $2.00 up; circular free.

OMNIGRAPH MFQ. CO., 41 Cortlandt St., New York

WIRELESS — BI1G OUYFI'T — $7.50

Qurnew eabinetsets containing Mineral Detector, Tuning Coil, 75
ohm Nickel Reeciver, Receiver Cord, Acrial Switch, Spreaders, A erial
Wire, Insulators, Special Spark Coit. Spark Gap, Leyden Jar, Key,
Codes, Directions, ete.  Sending and Receiving Set each in own eab-
net. Range: sending 17 mile, receiving 200 miles The best offer

of the year. Send3e for eatuloguen EMW 2

Thomns W, =t Joho. K18-6 Nenth Ave, New York, N, Y.

Saving Primary Batteries

For about 125 amp. hours, $1.15
For about 250 amip. hours, $1.85
Parts sold
COSMOS ELECTRIC CO.
132136 Liberty Street - +  New York

El ical Dri
Fout and Power Lathes, g ff}‘;‘:_‘ Phg;g:

Stapers, Drills, Milling Attachments, Machinists’ Sup-
plies, Chucks, 'i‘ools, ogs. Best and cheapest made.

SHEPARD LATHE CO., 133 W. Second, Cincinnati, O.
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As Electric Metermen to fill new posmons created by rapid introduction of Electricity. 500,000 meters sold last
year. Larger sales this year means more new positions. QOur Course on Electric Instruments and Meters will
fit you in short time for splendid posiiion.

SALARIES $900-%$1800

Work easily learncd—good openings later as Superintendent or Manager. D. M. Haefling, Ky., writes: “Am now
employed as forcman of Meter Dept. at a 50% increase in salary. Let us help you to get a good position. Don’t
wait for someone else to get ahead of you. Act NOW. FREE booklet with full particulars on request.

t ) FortVVayne Correspondence School, 1211 Shoaff Bluldmg, Fort Wayne, Indiana

1.7
Betore designing your

ELECTRICAL APPARATUS

Send two cent stamp for our circular of
Castings. Armature Diges, Commutators,
Brusholders, ete.. for Motorg and l)ynomos,
1-20 to 2 kw. Electrical sheet steel for Trans-
formers, Armatures.fields ete..cut to shape.

GAS ENGINES finished or castings only
3 to2h.p. Wedesign and buildsmall motors
for machine drive and specinl requirements

F. E. AVERILL,
368 7th Street, Buffalo,N. Y-

Mount Animals and Bil‘(lS

Game heads, fish, tan skin and ma
Loarn the wonderful art of taxidermy by n

We Want You to Become Familiar Whh

The Reece Threading Tools

Including SCREW PLATES, TAPS, DIES, etc.
Special Trial Offer

“ Reece Premier” No.1 T 2:5

‘Wrench and one each No.

3-48, 4-36, 6-32, 8-32, 10-24, 12 a few Know this great profession.

and 14-20 “Hercules” Machine make a big | asa 1 i

Screw Taps.  Sent postpaid to More wr¥ thun 7ot S do i il 1t 2 bandsoms

any address on receipt of $1.28 tul u:ldor;ne:u by mnfll'orv:\oi tuition. f'l‘hou-

116-Page Catalogue Free sande have been sucgessful rite today for our I
great FREE book ‘"How to Learn to Mount ¥
Bird: A W — 5
E. F. REECE CO.  Greenfield, Mass. . Bkl oF Fathderms 2550 Hivaod e bt ek

SPARK GAPS UP TO B K.W. RlTCI llE

Wireless Transformers

For ¥ k.w., $8.25 Express prepaid
COSMOS ELECTRIC CO., 132-136 Liberty 8t., New York

The Dobson “X” Ray

The Latest Scientific Wonder. Here is an article, boys.

that will please you. With it the clothes and flesh tum T}ns i“ustration Sl’lOWS only 14 of what
:l!;anipa{er;lt ;md the bon!? can l;le tplmgly sleen Just &

ink of the fun you can have with i ample in stron
box, with catalogtyxe and agent's prices, 10 ce'l)nu by mmlg you get fOl‘ $3OOO

QUINTARD & POLLARD CO. | | We always include condenser FREE

ORWALK, CONN, :
with our Transformers, the best

: ' on the market.
Wireless Apparatus of Quality e I YNGR I
Send two cent stamp for Catalogue 32. just out.

We carry the most complete line of hlgh urade SEND STAMP FOR CATALOC
wireless supplies in New York City.

0. T. LOUIS CO. E.S.RITCHIE & SONS

Specialists in Saenftfxc Equipment . X
59 FIFTH AVENUE NEW YORK 114 Cypress St., Brookline, Mass.
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PERMANENT ALIGNMENT

Visible Writing.
Positive Type Bar Control —the
“Why" of Permanent Alignment.

Inbuilt Decimal Tabulator and Billing
Device.

Ribbon Feeds only when Type Bars
Move—a Great Saver of Ribbons.

Removable and Reversible Platen.
Type Protector on Each Type Bar.
Line Finder at Printing Point.

Complete Keyboard Control that makes
for Speed.

Paragraphing Keys.
Back Space Key.

Automatically Reversed Two-Color

Ribbon.
Uniform, Light Touch.
Fast Escapement.

Automatically Adjusted Gear-Driven
Carriage.

Removable Escapement.

Independent and Flexible Paper FFeed.

General Sales Offices ::

THE SECOR TYPEWRITER CO.

302-304 Broadway, New York
Factory at Derby, Conn., U.S.A.
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Blue Process Paper
*  Blue Printing
Drawing Materials

Chas. E. Moss 383RQAD $TREET

WATSON'S NEW BOOHK ON

Storage Datteries

Their Theory, Construction and Use
PRICE $1.80 Cloth

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

PATENTS

THAT PROTECT AND PAY

BOOKS, ADVICE, SEARCH AND

LIST OF INVENTIONS WANTED} F R E E

Send sketch or model for free search Ilighest References
Best Results Promptness Assured

WATSON E. COLEMAN, Patent Lawyer
622 F Street, N.W. Washington, D.C.

PATENTS SECURED

OR FEE RETURNED. Send Sketch for FREE RE:
PORT asto Patentability. GUIDE BOOK and WHAT
TO INVENT with valuable List of Inventions Wanted.
SENT FREE. One Million Dollars offered for one
invention; $16,000 for others. Patents secured by us ad-
vertised free in World’s Progress; Sample Free.
VICTOR J, EVANS & CO.

724-726 Ninth Street Washington, D.C.
Or Prosecution Fee Retumed.

PATENTS SECURED ™ caiwrice, prone

ELMER C. RICHARDSON, 37 Tremont Street, Boston
Assoclated with Washiagton Patent Attorneys

The Most Wonderful and Fascinating Stndy of the Age
IDEAL CHRISTMAS GIFTS

VERYBODY should have a cos:v of the new *Voltamp Elec-
E trical Products,” our 112-paze Catalog,—now ready. The
moset complete and interesting book ever issued. Kull of illustrations
and descriptions of VOLTAMP Novelties,—Motors, Dynamos,
Telegraph and * Wireless'* Instruments, Spark Coils, Lamps, Flash-
lights, ‘Transformers, etc. Everything Electrical for the experi-
menter, The greatest line of MINIATURE ELECTRIC RAIL-
WAYS ever shown. Catalog with valuable coupon sent only for 8
cents in stamps or coin, (No Postals answered.)

VOLTAMP ELECTRIC MFG. CO., Wite Bidg., BALTIMORE, MD.

A STORY BOOK FREE

L ’
Vi ing and | ctive to those the very best edge
u:;‘i:nude. A postal_addressed to Mack Co., 18 Brown's
Race, Rochest . Y., 0l kers for more than thirty years
R tamous D. R Barton tools, will bring it with thelr catalogue.
{In writing mention this magazine.)

A
TR SBCHANIC

Mechanical
Engineering

and its many branches, is cov-
ered most thoroughly by our
New Seven Volume Edition

CYCLOPEDIA OF

MECHANICAL ENGINEERING
and MODERN SHOP PRACTICE

. These seven great volumes contain 3.992 seven by ten inch pages of
information which is of vital interest to every progressive mechanic.

In this wonderful work will be found instruction in Machine Shop
Work; Auemhlimi of Machinery: Tool Making and Shop Manage-
ment in such simple and comprehensive form that the student cannot
fail to benefit by it. Every detail of mechanical engineering is
thoroughly analyzed and treated, rendering the books of unususal
value to the experienced ic and shop . a8 you will
note by reading ‘‘Subjects Thoroughly Covered."

The Cyclopedia is suppl ted with a series of practical test
questions and includes over 2,327 full-page plates, illustrations,
tahles, formulas and *‘shop kinks.'*

TO PROVE THEIR VALUE

We will send you the lete Cycl 1y frce for
inati -just mail the 1 Keep the books seven days—
apply the principles to your work—test every formula. You will
agree that they are all we state, and more. Send $1.80 after exami-
nation and $2.00 a month until you have paid the special price of
$19.80. The regnlar list price is $35.00, If the books do not meet
with your requirements, advise us and we will remove them at
our expense.

—_Subjects Thoroughly Covered

Machine Shop Work—Vertical Milling Machine—Motor-driven
Shops—Shop Lighting—Forging—Electric Welding—Tool Mak-
ing—Metallurgy—Manufacture of Iron and Steel—Iligh-8peed
Steel —Flaws in Castings—Electric_Lifting M:gnelo—ihgnetic
Clutches—Making a Machinist—The Ideal Foreman— P’attern
Making—Foundry Work—Automatic Coal and Ore Handling
Appliances—Machine Parts—Construction of Boilers—Ty pes of
Boilers—Boiler Accessories—Steam Pumps—Air Compressors—
The Steam Engine—The Steam Turbine — Indidators—Valve
Gears—Refrigemtion—Gas Producers—Gas Enfine.— Automo-
hiles — Elevators — Shect Metal Work — Practical Problems in
Mensuration—Mechanical Drawing—Drafting Room Organiza-
tion—Machine Design.

.

Another Great Offer that Goes with

Q With each set we include a
Every Cyclopedlal Consulting membership enti-
tling yon to the advice of our businessand engineering experts free.
This will give you practical help in handling working problems
which are too specific to be taken up in detail in the cyclopedia.
There will he no limit to this service. A linfle problem solved for
you might be worth more than the first cost of the books. Order the
the hooEs you need now.

FREE EXAMINATION COUPON

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

Please send set Clyclopedia of Mechanical Engineering for 7 days’
free examination. I will send 81.80 within 7 days and $2.00 & month
until I have paid $19.80, or notify you and hold the books subject to
your order. Titlenot to pass until fully paid,

NAME..... P
ADDRESS. . .ceaonecnaraccaranroananen 000CCAN0CINEIDAEEAAAGRNIES -
OCCUPATION

EMPLOVER

dia aheol
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PRACTICAL

25c BOOKS

Telephones and Microphones, Making and
using simple forms of telephones and microphones,
with 29 illustrations,

Model Steam Engine Design. A handbook for
the Designer of small Mode] Steam Engines, including
original tables and calculations for's eed, power, pro-

ortions of pumps, conlu)ound engines, and valve

|aérams. By RoBERT M. DE VIGNIER. Contents
of Chapters: 1. Various Types. Speed of Mode] En-

ines. 2. Power Calculations. Nfaterials. 3. Feed

umps, 4. Compound Engines. 5. The Valve Dia-
%ram. 6. Engine Layout. Patterns. 102 pages, 34
1llustrations.

Model Steam Engines. How to Understand
Them and How to Run Them. By H.GREENLY. In-
cluding examples of stationary, locomotive, portable
and marine engines. With different kinds of boilers
and methods of gettinﬁ up steam, as well as engine
details and valve mechanisms, etc. 87 pages and 55
illustrations.

Model Rallways, by W. J. BAsseTT-LOwKE.
Contents: Choice of size and gauge; clockwork,steam
and electric locomotives; miniature railways; the
model locomotive; tin rail formations; scale model
permanent way; model railway signals and signalling ;
model stations, rolling stock, etc.

Brass and Iron Founding. By Joseph E. Dan-
gerfield. The leading operations “are described
step by step in connection with casting from patterns
made as in * Pattern Making,” for the construction of
a lathe as in “Building a Lathe,” with a few other
examples.

Pattern Making. By Joseph E. Dangerfield.
Methods explained step by step in connection with
the actual patterns.

Building a L.athe. By A. W. Burford, AMIC.E.
The minutize of pre;i”armg, assembling and finishing
the casting as per “ Brass and Iron Founding,” trom
patterns built as per * Pattern Making,” to form a
workmanlike lathe for a mechanic.

How to Bnild a Gasolene Motor. By James
F.Gill, B, Sc. Mechanica) and electrical details made
clear, and the steps in building a motor cycle fully

iven.

Eow to Bullaa Bicycle. By H.R.S. Williams,
Step by step in the building of a machine for foot
power, and of one for use with a petrol motor as de-
scribed in “ How to Build a Gasoline Motor.”

Mechanlcs for Yonng America, Howtobuild,
boats, water motors, wind mills, searchlight, burglar
alarm, ice boat, water bicycle, cabins, camps, clocks,
fishing tackle, kites, modelrailway, etc.

The Beginner’s Gnide to the Lathe. An
elementary instruction book on turning in wood and
metal, by ¥’ MARSHALL, 76 pages, 75 illustrations.

Metal Working Tools and Thelr Uses. A
handbook for young mechanics and apprentices.
Shows how to usesimple_tools required in metal work-
ing and model making. Illustrated.

Tools and Their Uses. Describes the more com-
mon tools for wood and metal-working, with instruc-
tions how to kee%em order, tosharpen, and to use
them, with a number of hints on home-made tools.
Tllustrated. i

Standard Screw Threads. A Guide to Stand-
ard Screw Threads and Twist Drills. (Small sizes.)
Ilustrated.

Threads and Thread Cutting, by COLvIN-
STABEL. This clears up many of the mysteries of
thread-cutting, such as double and triple threads, in-
ternal threads, catchin  threads, use of hobs, etc.
Contains a lot of useful hints and several tables,

Turning and Boring Tapers, by FrRED JH.
CoLvIN. A plainly written explanation of a subject
that puzzles many a mechanic. This explains the dif-
ferent ways of designating tapers, gives tables, shows
how to use the compound rest and gives the tapers
mostly used.

Drafting of Cams, by Louts RourLLION, The
laying out of cams is a_serious problem unless you
know how to go at it right. This puts you on the
right road for practlca.ll* any kind of cam you are
likely to run up against. It's plain English, too.

Mechanical Drawing, simply exglained. Use
of instruments, reading and setting out rawings, ink-
ing in and finishing, drawings for reproduction, letter-
mfl’ with 44 illustrations.

ow to Read a Workshop Drawing. By W.
Longland. The methods and conventions of mechan-
ical drawings explained and illustrated for students,
young draughtsmen and machinists.

Domestic Klectrical Work, by W. A, WiTT-
BECKER. Concise and practical directions for plumb-
ers, tinners and hardware dealers on how to wire
buildings for bells, alarms, annunciators, and for gas
lightinglfrombattenes. \Vlth2?§|agmms Demands

revious knowledge of electricity.

he Slide Rule and How to Use It, by FRED
T. HopGsoN. Thisisa cqmgilation of explanations
rules and instructions suitable for mechanics any
others interested who wish to master the use of this
time-saving, calculating instrument.

The Engineer’s Siide Rnle and Its Applica-
tions, b?y WiLLiaM ToNKES. A complete investiga-
il{ol; of the principles and uses of the Engineer’s Slide

ule,

Practical Electrics. A universal handy book on
everydal‘; electrical matters, including connections,
alarms, batteries, bells, carbons, induction and resist-
ance coils, dynamos, measuring, microphones, motors,
telephones, phonographs, photophones, etc. 136 pages,
126 illustrations. .

Gas and Oll Engines. A practical handbook on,
with instructions for care and running. Illustrated.
A fullexplanation of the parts and working of these
popular motive powers.

soldering, RBrazing, and the Jolning of
Metals. By Thos. Bolas, F.C.S., F.I1.C. Full in-
structions for making and using soft and hard solders,
and for joining mapr kinds of metal under varying
conditions. With illustrations of the tools, various
methods of soldering, brazing, etc.

Brazing and Soldering, by JaMES F, HOBART,
A complete course of instruction in all kinds of hard
and soft soldering. Shows just what tools to use, how
to make them and how to use them.

How a Steam FKngine Works. By W.E. M.
Curnock. The principles, terms, and calculations
that underlie the desi nmg and working of steam en-
gines are clearly explained, with diagrams. .

he Locomottve, simply explained. A first intro-
duction to the study of locomotive engines, their
designs, construction and erection, with a short cate-
chism, and 26 illustrations.

Simpie Sclentitic Kxperiments.
form entertaining and instructive experiments with
simrle home-made apparatus, with 59 illustrations.

Simple Chemical Experiments. A series of
instructive experiments in inorganic chemistry. By
T. THORNE BAKER., Describes how to fit up a labo-
ratory and apparatus cheaply,and how tomake numer-
ous interesting and instructive experiments.

Simpie Photographic Experiments. A series
of instructive experiments in Practical Photography.
By T.T. BAKER. €8 pag]es, 14 illustrations.

he Slide Valve, simply explained, by W. J. TEN-
NANT, Revised edition, considerably enlarged. A
first-rate little book fo: locomotive and stationary en-
gneers, firemen and all interested iu the slide valve.
es, 41 illustrations,
he Fireman's Guide to the Care and Mana
ment of Boilers, by KArRL P. DaHLsTROM, M.E.,
covennf the follomng“sub]ects; Firing and Economs
of Fuel; Feed and Water Line; Low Water an

How to per-

Priming; Steam Pressure; Cleaning and Blowin
l?o‘:)tk’ eneral Directions.” A thoroughly practimﬁ

SAMPSON PUBLISHING COMPANY

221 COLUMBUS AVE.

BOSTON, MASS.
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ORDER YOUR MAGAZINES
FROM THIS PAGE

For the convenience of readers who wish to subscribe to more than one magazine we have arranged
this page, which contains a list of the leading general, photographic, and mechanical magazines of the
United States. It saves you time, money, and trouble to order all your magazines at onc time from a
reputable house, which can always be reached to adjust complaints. Do not pay your monty to unknown
solicitors, but send your orders to us. Subscriptions may begin at any time, need not all be sent to onc
address or begin at the same time, and may be either new or renewal, unless otherwise specified.  Remit
by postal moncy-order. 1f personal check is used, add 10 cents for collection. Periodicals sent to Canada
and forcign countrics cost more to cover the postage. Always ascertain from us the proper rates for
such subscriptions.

_1i you do not find the periodicals you want listed on this sheet, write to us for terms. We will dupli-
cate the prices quoted by any reliable agency on any periodical or combination.

DIRECTIONS
From the list below seclect your magazines, add their class numbers and muliply by five — the
result is the cost in dollars and cents. For instance: —

Class Number: ELECTRICIAN AND MECHANIC 24
o ‘ AMERICAN PHOTOGRAPHY . 24

“ “ EVERYBODY’'S . . .. .. .. 23
—_ Cost
T1x 56 - $3.656
1 ¢ 1 ¢
CLASS  punuicamion lc' A% PunuicaTioN CLass  punvicamioy | C¥ - pumicaTion CUASS  punticaTioN
30 Abel's Photographic | 80 Century 50 flouse & Garden 25 Overland Monthly 0 Strand
Wweekly 20 Cosmopolitan 23 1{ousekeeper 22 Pacific Monthily ( suburban Life
0 Adventure 70 Country lafe in 10 Vlousewlle 23 Pearson’s Magazine 7
3 Acronautics America 45 Independent 24 Photo Kra 2 Sunset
7 Ainslee’s 53 Craltsman 100iron Age (W) 20 Photographic News J System
0 All Story Magazine |33 Current Literature 40 iron. Ake-Hardware |27 Photographic Times 3 Technical World
7 American Boy |:l Delineator 8§ Ladies’ World 50 Photo Miniature 5 Travel
55 American Homes & | 12 Designer 90 Lilfe 23 Physical Culture 7 Violinist
Gardens 37 Dress 35 Lippincott's 17 Pictorial Review 9 Violin World
50 American Homes & |20 Electrical World (m) | 60 Literary Digest 23 Pictorial Rev. (2 yrs.) |70 Vogue
ardens (new) | 60 Electrical World (w) | 17 Little Folks (new) 17 Popular Eleetricity 47 Wilson's Photo. Mag.
0 Amer. Machinist (w) |24 FELECTRICIAN AND 30 Manual Tralning Mag. (Until Jan, 1, 1912) | 23 Woman's Home Com,
0 Amer, Machinist (in) MECIIANIC 9 McCall's Magazine 25 Popular Lleetricity 37 World's Work
3 American Magazine |28 Electric Journal 23 McClure's Magazine (After Jan, 1. 1912) |35 World To-day
4 AMER. PHOTOGRAPHY |17 Electrocralt 40 Metal Worker 60 Popular Magazine 3 Yachting
20 American Motherhood 23 titude (For musie 23 Metropolitan 9 Poultry ilerald -
0 Argosy vers) G0 Model Engineer & 9 Poultry Keeper S —
? ﬁutomﬁb‘lllle & Re 2; Everyl(imly’s" o M éalectrlc‘!‘x}n o ‘; ”oul“'y ls;lcceasnm
uto. Dealer & p'r sveryday ousekpg Modern FElectrics ractical kEngincer The followlng m zines
6 Black Cat 3 Fleld and Stream 12 Modern Priscilla 33 Printers” Ink arecm?d (‘,‘mygm,“ﬁfc ‘(:n
7 Blue Book 7 Forest and Stream 10 Mothers® Magazine 30 Railroad Man's Mag. |subscription’ price and
7 Boys’ Magazine 0 Foundry 60 Metor 40 Recreation are never clubbed.
0 Building Age 3 Garden Magazine 40 Motor Boat 23 Red Book
0 Bulletin of Photog. 6 Gas Engine 60 Motor Boating 5 Review of Reviews | [adies’ Tlome Jrl. $1.50
7 Camera (Until Jan. 1, |16 Gas Power 8 Motor Cycle Iljustred | 60 St. Nicholas Munsey's © Y10
1912) 8 Gas Review 15 Motor Print 0 St. Nicholas (new) Popular Mechanies 1.50
22 Camera (After Jan. 1, (20 Good Ifousekeeping | 23 Musiclan 55 Scientific American Saturday' Ev. Post 1.50
1912) 23 [iampton-Columbian 17 National Sportsman |50 Scientific Amer. (new) | youth's Co‘m.mnlon 178
0 Camera Craft 20 larper's Bazar 70 North Amer. Review |20 Scrap Book (Until Jan. 1 1912)
7 Camera Craft (new) |70 iarper’s Magazine 24 Qutdoor Life 60 Scribner's Youth's Companion_2.00
70Camera Work 70 Harper's Weekly 50 Quting 23 Short Stories (After Jan, 1 1912)
() Cavalier |12 Tlome Needlework 60 Outlook 45 Smart Set c -

SEND THIS COUPON TO US WITH A MONEY ORDER FOR THE AMOUNT

Date...

SAMPSON PUBLISHING CO.,

221 Columbus Ave., Boston, Mass. 24 | Electrician & Mechanic

Enclosed find $... ......in payment of my subscriptions to
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Edited by If You Want to Make Anything Assisted by
PAUL N. BASLUCK Consult These Volumes 100 Practical Experts

CASSE
Moo, oo

For the Mechanical and P | For the Practical

Electrical Engineer HHEC Shop Mechanic

For the Handy Man

For the Searcher
About the House

After Scientific Knowledge

For the Bay Who |- 4 ; For Every Man
Likes to Make Things with a Hobby
—_

VERY Mechanlc, Engincer. Scientict, Farer. Handyman and Man with a Hobby should own a set of these books. The work is not only ot
E priceless value to Mechanics, Electricians and Scientists. but contains thousands of asticles written for the Handyman about the house, fa:m and

shon; for anyone who likes to make things, from a match-holder 1o a suite of furniture—fromn a wheelharrow to a carriage or motor hody. The
bov whe 1s learning how 10 use his brains ane hands will find these volumes a never ending inspiration. Rcad the description below ; then let us
send you the set for examination before you purchase,

This Famous Mechanical Library Sent You for Examination on Receipt of $1.00

Sign your name to the coupon helow and let us send you this complete five volume work at once on approval. If you don’t keep the books, the
setis returnable AT OUR ENPENSE, and we will re(u.ml your Sl.oo.hpIm n‘ny cxp:nses a dsomely boundin & 7 |
4] H is an authoritative work, well printed and handsome! y bound in five volumes. v ritten
Casse" S CyClopaedla 0' NIQChan'cs by a staff of skilful and talented mechanical and techinical writers, under the direct
editorship of Paul N. Husluck, the foremost living writer on mechanical subjects, every item the paiil contribution of an expert. The complete work
contains over €590 illusirations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each
volume measuring 714x104 inches: strongly bound in stout extra durable cloth Linding, with lettering in gold. We know you will be amazed by the
scope and completeness of this work, A leisurely examination is the only method of sale that will do it Justice. That is why we make you this
out-and out offer to place the five volumes in your home at vur expense, without obligation to keep thein unless you are satisfied.
F lh P . l' al Mechanic The practical mechanic will find in this work thousands of articles such as: Spindle molder for
0l‘ e 1 ac 'c treadle power; cramps used in drilling holes; chucks for holding small tools in lathe ; electric
motor connections; boiler covering compound; forging swivels ; reducing high pressure of electric circult; tail vice for wood-worker’s
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small
ofl engrine; oxy-acetvlene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of sh-;mponls:
spacing dynamo brushes: heat gauge for use in hardening steel: fitting electro ignition to gas engine; grinding aud polishing
metals for a high finish; calculating weight of rolled mt‘.l’l. e]:c.‘. §1c4 n a B o Sampson
2 H which indicate the exceptional range an comprehensiveness of the v
Some General SUleCl'Headlngs work include: Ac:lylene—Acxds—z\labasler—Alloys—Baromel:rs Pub. Co.
—Boat Buildi Bookbindiny— Building—C —Chemi and Ci istry — Cleaning and Renovating =— Coach- 221 Columbus Ave,
bu”(“n“_c‘,n"ﬂe—Cycls—l)r.\\vinz Instruments — Dyeing — El:tlritily—limbossinz— Ennmeling—Enzineering Boston, Mass.
Enyraving —kntomology—Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— GENTLEMEN :— [ enclose
Gas—Gauges — Gilding — Glass — Granite — Guns and l~‘|r:arms—"ealing-/\ppamlus—llluminaling—lnlnying herewith  $1.00 for which
—Ivory—Jewelers’ Work — Lamps Lantern Slides — Leather Working — L.enses—Lithography— Lubri- kindly send me carriage pre-
cating—>Machinery—Marble—Metal Working—Metals and Metallurgy—Modelling — Motors—Moulding paid, for free examination, one
Machines — Paints — Paper — Paving — Photography — Pipes— Plaster—Plumling—Pottery— Poultry complete set of Cassell's Cyclopedia
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— of Mechanics, in five volumes. It is
Sanitition — Saws — Screws — Surveying—Sign Wiiting — Soaps —Solder—Staircasing—Stone understond that 1 may examine the work
_ovc_\—Tanning—Taxi(lcrnly—Tﬂmcolln—Tili.n){—Timbel’—Tools— Upholstery — Valves five days, and if1 do not wish to keep it,
— Veneering- -\\'.uer—\\'ireuOrkilng--\\'wdworkmx. I agree to notify you and hold subject to your
Examine This Great Set of l\(\n:wwlnP:nl( ’)";:‘l t".""h: this famous five volume work, for we orrler. If Ikeep it, I'agree to pay you $1.00 within
Books at OUR Expense printing, and the won i five days and the bal.mce.ol 816.00 in instalments of $2.00
tuns. Wa want you to examing it thoroughl , for we be quiekly i per month until paid. 1t is further understood that you
pressed with ’l‘f‘ﬁ‘ﬂ’“’ value. The price of this complete work will refund the dollar paid if1 decide not to keep the books,
above described, i §18.00. Just mail uathe coupon upposite with §£1.00 and you
will receive the set, carriage paid. Examine it five days. Ifatthe end of that
time vou da nut want it. notify us and hold subject to our order, and we aore, 3 FRREEEE. < owT. o (S ERERIMETT. o SR
to return the dollnr you have sentus, If you eep thibooks, pay us §1.00
within five days, and the balance $2.00 a moath unti] paid.

SAMPSON PUBLISHING CO.

221 Columbus Ave., # Boston, Muasae.
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ELEGRAPH

TAUGHT QUICKLY
Day and Evening Sessions

Boston School of Telegraphy
18 Boylston St., Boston, Mass.

Classes in Wireless both day and evening

Largest and Most Successful School of Telegraphy
in New England

We teach thoroughly Railway. Commercial, Brokerage and Wireless
Telegraphy. Stud laced in desirable positl Call or write for
our aew 1911 illustrated catalog giving full information.

Telephone 1470 Oxford

— WIRELESS OPERATORS ==
As a Fall inducement we offer the following specials
for this month only:
Black enameled wire, sizes from 18 to 22, per lb., 45¢.
Black enameled wire, sizes from 24 to 28, per Ib., 60c.
All orders at the above prices received before December
1st, will be shipped same day as received. Do not fail to
receive our new catalog which is just off the press. Send
two (2) cent stamp for catalog. (No postals answered.)

The 1. W. T. WIRELESS €0., 10422 Broadway, Breokiyn, New York

Commercial Wireless Receivers
UP TO 3000 OHMS

The proper relation of Resistance,
Inductan ¢ and .Ampere Tums
which gives a Wireless Reccivera
lewr degree of SENSITIVE-
NESS is the uneveelled feature of

ur instrument which induced the

U.5., the British und other Govern-
ments, The United Wirelegs Co.,
The Marconi Co. and Ocean Ves-
nels 10 adopt snme.  Particulars by
wail,

Cosmos ELecTRIC CO.
132186 Liherty 8t.. NEW VORK

heSlide Rule

By FRANK C. HINCKLEY
and WILLIAM W. RAMSAY

Massachusetts State Inspectors of Boilers

Price, $1.25

BOOK of instruction

for any who wish to

learn how to use a
slide rule.  Especially pre-
pared for practical men who
have not had the advan-
tages of higher mathematics,
1t is the only book of its kind
on the market. Insfruction
in the use of the Slide
Rule—not an arithmetic—
ordinary mathematics_are
all that a student of “The
Slide Rule” is required to
know.

POSTAGE
PREPAID

THE SUDE RULE"
P -

New England Engineer

12 PEARL STREET :: BOSTON

(RUOPEUCICLOPEDIA CYCLOPEDWA CICLOPEDIA OCLOPEDIA QYCLOPEDIA
-4 M o P74 4

L g

D NPLED APPUED APPLED APPLIED . APPLIED . APLIED
SCTKICHTY RTRITY RACTRICITY SACTRICITY ECTRICTTY RECTRIONY AdcTiacHT
- S~ — . -

vou oL
.

DI . ey
BRTOCAL  motatrs

oL
entad
e

This is the greatest electrical refcrence
library, for the expert and student. These
books are published especially for the am-
bitious man who is training himself for ad-
vancement—for the wide-awake man who is §
likely to be called upon for work outside of
his regular line—for the man who needs at |
his elbow, for ready reference, an accurate 7
down-to-date work on Electricity. Seven
volumes, 3,200 pages with over 2,600 full
p: ge illustrations, diagrams, formulas, etc.,
printed in large, clear type on special quality
paper.

Read What This Great

———Cyclopedia of Applied Electricity Contains—

Theory—Calculation, Design and Construction of Generators and Motors—
Elecirical Measurements — Eleciric Wiring — Electric Welding Types of
Generators and Motors— Management of Generators and Motors—
Storage Batteries —Electric Lighting — Allernating-Current Rachinery —
Suation Appliances — Power Stations — Power Transmission — Central
Station Engineering — Electric Railways, including Single-Phase — The
Electric Telegraph— Telephone Equipment, Systems and Operation —
Wireless Telegraph and Telephone — Tel h, Telegraphone, etc.

We Want You to Examine This
Great Cyclopedia Free of Charge

The complete seven volumes, not a sample volume.
will be sent, express prepaid. for seven days’ frec ex-
amination: returnabic at our expense if the books do
not contain the information you want. 1f you keep
the books. pay $1.%0 seven days after receipt and then
§2 00 a month until you have paid the special -
troductory price of $19.80. The Table of Con- ¢
tents above will give you some idea of the ¢
tremendous scopr of this work—but only an
examination of the books will reveal their
full value to you, ¢

: Just fill in and mail the coupon. It

? won't cost voua cent to examine the Oé E&M
% books. We know they'll be worth OQ 1211

B many times their cost to you, , O A.S.of C

Mail the coupoti now before Vo
the busy scason begins and ,

you will receive your books y) e
promptly. Y, (®) seven days’ free exam-
. ' ‘\ _Irlla_nm lv«i:l.«ml}:.gg

within scven Ays an
American School of o s, el
19.20: otherwise 1 will notify
Co“espondence ,,QQ you and Iml:l lhle books subject
?’ un‘:l ;:;Il)r :an‘l‘er. Title not to pass
id.

Please send me
Cyclopedia vf Ap-
plied Electricity for

4 OCCUPATION caruiasassssnssassassasnsnssnscasisossen

EMPLOYVER. e saarssrsanacssrast ssssssossssssscecse & 104
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SALE AND EXCHANGE

Advertisements under this heading, without display,
3 cents per word, cash with order; minimum, 75 cents.
Black-faced type, 4 cents per word; minimum, $1.00.

WIRELESS TELEGRAPHY

WIRELESS OPE RATORS! My new Speed chart
will teach you to receive from the fastest operators.
Morse, Lontinental and Navy codes on one chart,
50 cents. No stamps, FRED FULGORA, Box 356,
North Diamond Station, Pittsburg, Pa.

FROM OUR WORKING DRAWINGS you can make neat,
busm_ess-like apparatus equal in operation to first-class com.
mercial equipment, at little cost. Drawings for: silicon,
vertical perikon, carborundum detectors, helix, single or double
slide tuners, 15 cents each: inductive tuner, 30 cents; retary
spark gap, 25, cents. Send tal money order. Stamps not
acc?ted. No catalogs. JUNIOR IRELESS NGI.
NEERING CO., 1788 rooklyn Ave., Brooklyn, N.Y. (12)

FOR SALE—Fine 2 k.w. closed core transformer, 90,000
volts. Professional. Will take A.C. voltmeter, wattmeter
gasll!:ﬂ-w“e meter as part. E. H. EASTON, Bellingham,

AERONAUTICS

COMPLETE PLAN DRAWN TO SCALE with full in-
structions for building the only Wright 3 ft. biplane model
that positively flies. 25 cents postpaid. Drawxng and
directions for 3 ft. model Bleriot monoplane, 15 cents. Stamp
brings most_complete, interuting and instructive catalog

ublished. lDEIL AERO SUPPLY CO., 84-86 West

roadway, New York City.

PATENTS

C.L. PARKER, Patent Attorney, ex-enminer', U.S. patent
office, 952 G St., Washington, D.C. Inventor's handbook
“Protecting, Exploiting and éelling Inventions’ sent free
upon request. a)

PATENT YOUR IDEAS. No unnecessary _delays;
reasonable rates; best references. Send for FREE book,
*Mechanical Encyclopedia.” WILLIAMSON & WIL-
LIAMSON, 1325 Arch St., Philadelphia, Pa.

"MONEY IN PATENTS" tells the truth about the subject.
It is free to inventors. Write today. HERMAN A. PHIL-
LIPS, 1103 L. & T. Bldg., Washington, D.C. (12)

%4 in. SPARK COIL, $1.75; 34in. spark coil, $2.75; 1 in.
spark coil, $3.75. Prepaid, each with 12 pieces of apparatus,
and instructions for over 50 experiments. These are perfect
wireless coils. HERTZIAN ELECTRIC CO., A876 E. 35th
St., Brooklyn, N.Y. (12)

MORSE CODE! Heavy letters. Guaranteed the best on
market. 10 cents. Stamps accepted. R. C. KORTONIC,
7912 Keyes Ave., Cleveland, O. (s)

PROFESSIONAL and Amateur wireless apparatus. Special
g:lces: 2,000 ohm head sets, $4.00; 1 in. sﬁark coils, $4.25.

nd 2-cent stamp for catalog. The MERKER-FLOCKER
ELECTRIC CO., 957 Liberty ‘Ave., Pittsburg, Pa. (12)

"STAR ELECTRICIAN" tells how to make batteries,
dynamos, motors, telephones. telegraph instruments, lights.
bells, alarms, **wireless’ outfits, etc., illustrated, price, 10 cents.
M. STAR COMPANY, Bristol, Ind. (12)

AUTOMATIC WIRELESS Burglar Alarm. A child can
install. Complete, delivered, for $1.50. R. McLennan, 512
Main St., East Orange, N.J. (12)

ELECTRICAL

ELECTRIC WIRING AND LIGHTING—Knox-Shad,
192 pages; 150 illustrations. A working guide in all matters
relating to electric wiring and lighting. Includes wirin
for direct and alternating current by all methods approvi
bg' the fire underwriters; and the selection and installation
of electric lamps for the lighting of buildings and streets,
The utmost care has used to bring the treatment of
each subject within the range of common understanding,
making the book especially suitable for the self—tausht, rac-
tical man. Published by AMERICAN SCHOOL OF COR-
RESPONDENCE, Chicago, I1I.

PHOTOGRAPHY

KODAKS, CAMERAS, LENSES—EVERYTHING PHO-
TOGRAPHIC. We sell and exchange. Get our latest bar-
gain list; save money. C. G. WILLOUGHBY, 814 Broad.
way, New York. (tf

WE BUY, SELL AND EXCHANGE. Bargains in micro-
scopes, telescopes, field Iglassaﬁ. cameras, etc, Catalog and
bargain list free. KAHN & CO., established 1850, 26
John St., New York. (s)

HKODAKS, Cameras and General Photographlo
Supplies. KEnlargements and general finlshing.,
Write for catalog to T. HAROLD KNIGHT, Dept. R,
Racine, Wisconsin, (12)

PATENTS. How to get every dollar your invention is worth.
Send 8 cent stamps for new 128-page book of Vital Interest
to lnBex(z:tors(. 2)R. S. and A, B. LA%EY. Dept. 94, Washing-
ton, D.C. 1

THE PATENTOME tells all about patents and how to
et them. Free on request. Established 1865. ANDERSON
g SON, Patent Solicitors, 731 G St., Washington, D.C. (12)

PATENTS SECURED or fee returned. Send sketch for
free expert search and report as to patentability. Books on
inventions and patents, and reference book sent free. JOHN
S. DUFFIE & CO., Dept. 4, Washington, D.C. (12)

FOR SALE—Patent No. 977,428, movably sugponed
lantern carrier by which a lantern can be safely and easily
suspended in barns. Address ANDREW J. AUNE, Milton,
North Dakota. (s)

HELP WANTED

WANTED—A man or woman to act as our information
reporter. All or spare time. No experience necessary.
$50.00 to $300.00 per month. Nothing to sell. Send stam
or particulars. Address SALES ASSOCIATION, 7
Association Building, Indianapolis, Ind. ~ (8)

FREE ILLUSTRATED BOOK, tells about over 360,000
protected positions in United States service. More than
40,000 vacancies every year. There is a big chance here for

you. Sure and generous pay. Lifetime em loyment. Eall
to get. Just for booklet A80. No obligation. EAR
HO%KI S, Washington, D.C. (12)

BOOKS AND MAGAZINES

1.C.8. AND A.8.0, SETS and odd volumes of
boeks on engimeering, wireless, mechanics, shep-
work, etc,, new amd second hand. Few 1.0, 8,
ascholarships for sale. Bargain, GEORGE F,
WILLIAMS, Box 408, New Orleans, La.

+TELEPHONE TROUBLES AND HOW TO FIND
THEM,” and construction cost-units: new 1911 edition;
price. 25 cents. HYDE BOOK CO., Telephone Bidg., 183
ifth St., Milwaukee, Wis. (11)

CONCRETE tells how to do things with Portland cement,
t is in practical English. Leading magazine in industry.
Yearly subscription, $1.00.” Sam le copy, 10 cents. Address
CONCRETE, 95 Fort St. West, Detroit, Mich, (12)

- —— \-
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BOOKS AND MAGAZINES

MISCELLANEOUS

SET OF BOOKS on Hypnotism, Magnetism, Suggestive
Therapeutics, etc. $3.00 takes the set. JOSEPH SAM-
BROOK, 177 Mendon Ave., Pawtucket, R.I. (s)

VALUABLE BOOKS.—Handy electrical dictionary, 224
ages, 25 cents; 3,000 formulas, recipes and trade secrets,
63 pages, 25 cents; catalog free. SCIENTIFIC BOOK
SHOP, Box 311, Syracuse, N.Y. (12)

“WONDERS AND MYSTERIES.”—Anglers’, hunters’,
rappers’, '\ramers' sccrets. Mesmerism,  ventriloquism.
Letter duphcating formula and hundreds of others. Book,
10 cents. "BARSTOW,” 514 23d St., Oakland, Cal. (12)

EARN GOOD PAY cggying addresses; particulars for six
stamps. HINCHEY, 180, Middleport, N.Y.

WILL ;TELLY YOU how to braze your broken castings with
my cast iron brazing formula for only $1.00. EDMUNDSON,
3027 N. Lawrence St., Philadelphia, Pa. (12)

NEARLY NEW Western Electric 220-volt, ‘/in-el;.é:. motor,
Speed, 1800 revolutions on .6 ampere guaranteed. Make
me an o)ﬁer. H. S. BENNETT, 1503 Pearl St., Columbus,
nd. (s

BUSINESS OPPORTUNITIES

ENCYCLOPEDIA BUSINESS OPPORTUNITIES and
trade secrets, two volumes, containing 2,716 rare formulas,
365 valuable schemes, etc.; rice, $3.00, Yours for $1.00.
Further mf(tilit;xation free. 'SMITH SUPPLY CO., Wauke-
gan. Il

MISCELLANEOUS

PERFECTION POCKET ADDING MACHINE—Light-
ping seller. Agents wanted. CINCINNATI SPECIALTY
MPFG. CO., Dept. O, Cincinnati, Ohio. (12)

FREE TUITION BY MAIL—Civil service, mechanical
drawing, stationary engineering, electric wiring, agriculture,
poultry, normal. bookkeeping, shorthand and typewritin,
courses. For free tuition, apply CARNEGIE COLLEGE,
Rogers, Ohio. (tf)

FREE—"Investing for Profit’ magazine. Send me your
name. and I will mail you this magazine absolutely free.
Before F\‘rou invest a dollar anywhere, get this magazine. It
is worth $10.00 a copy to any man who intends to invest
$5.00 or more per month. Tells you how 81,000 can grow
to $22.000. How to judge different classes of investments,
the real power of your money. _This magazine six months
free if you write today. H. L. BARBER, Publisher, Room
446, 20 W. Jackson Boulevard, Chicago. . Q2

3 SHIRTS TO MEASURE, $5.00.
Better grades, $2.50 and $3.00 each Superior quality.
High grade Workmanship. Faultless laundry work and
perfect fit assured. Send for samples with measuring in-
structions and booklet, “Shirt Tales.” Money returned if
not satisied. FRANK W. HADLEY, Mir, Dept. E.,
Norwalk, Conn.

Express prepaid.

SHORTHAND IN SEVEN LESSONS, 35 cents. Most
rapid rcadable system. Quickly learned, Send 10 cents
now, and 25 cents later or return book. UNIGRAPH CO.,
Omaha, Neb. 1)

METALLIZE flowers, insects, etc., for jewelry. Pleasant
fome employment. Send 10 cents for sample pin and booklet,
A. E. BENSON, Stewartville, Minn. (12)

BIG GAMES, 10 out-door sports; baseball, football, basket-
ball, etc., can be played on parlor table; price, $1.00, postage
10 cents. Publisher, L. ELLIOTT, Latham, Mo. (12)

OLD COINS WANTED.—My new 50-page coin selling
catalog just out—free. Buying cataloi sent on receipt of
10 cents in stamps. WILLIAM HESS EIN, Malley Bldg.,
New Haven, Conn. (12)

FOR SALE—Contents of plating plant, 105'ampere dynamo,
2 h.p. gasnline engine, buffing lathe, two 25 allon vats, Wr
nickel anodes, copper nickel salts, $95.00 HAS. LLE L-
LYN, 412 Lexington Ave., Altoona, Penn. (s)

SALE or EXCHANGE % k.w. closed core transformer,
old watch, helix, camera, jewelled hot-wire meter, motor.
ant A.C. meters, wave-meter, heavy key, rotary condensers,
rl‘ilﬂf' t(et;t, variometer. CHAS. COLLINS, Somers Point,
J. (s

Magnet Wire §—

- With ENAMEL, SILK,

2

COTTON INSULATION =
SpeECIAL Low PRrICES To EXPERIMENTERS

COSMOS ELECTRIC CO.
132-136 LIBERTY STREET - NEW YORK

This Electric Flashlight

WITH A
1 TUNGSTEN LAMP 85¢

Throws a very powerful ray of light
and is so compact that you hardly notice
itin your pocket. Beautifully finished,
nickel-trimmed. and resdy for use the
minute you receive it. WTite to us at once about our won-
derful agents’ proposition, full particulars and territory.
We carry a full line of Electrical Novelties.

FOREIGN ELECTRICAL EXCHANGE
105 N. Wabash Ave. Dept. 7 Chiecago, Ill.

Would You
Like toOwn
AGOOD RELIABLE
Reece Screw Plate

Genuine Reece Screw Plate
Cutting Machine Screw
Sizes, Nos. 4- 36, 6-32, 832,
10-24, 1224, 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-iined
cover. Sent post-paid lo any address on receips o

JUST TO GET ACQUAINTED. will send valuable book
of over 300 trade secrets for 10 cents. H. JACOBUS, 214
Avon Ave., Dept. P, Newark, N.J. (12)

$2.95

gE. F. REECE CO., Greenfield, Mass.
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OXALBITOL

An Antiseptic Dressing
that is better than any other preparation for
dl healing cuts, ulcers or wounds of any sort.
Get it from yousy druggist, or a bottle sent by mail Sfor 35¢c.

OXALBITOL CO., - Honesdale, Pa.

Prof. A. E. Watson’s new book on
**Storage Batteries,” £1.50

e——
SAMPSON PUBLISHING COMPANY
221 Columbaus Ave,, - - Boston, Mass,

WIRELESS TELEGRAPHY

E{Pe]’t Instruction—Full Equipment—I.ow Fees.

Meets U.S. Government requirements—Grants Certifi-

cate—Prepares for position with Postal, Western Union,

United Wireless, Marconi Wireless, or U.S. Government.
Booklet “L” FREE to any address.

East Side Y.M.C.A. TELEGRAPH SCHOOL
153 E. 86th Street - - New York

BIG BARGAIN IN TELEPHONES

WE bought several hundred of this style from a bank-

rupt concern. These apparatus 11 in. long. 5 in. wide,
sold reyrularly at $6.50.  We can sell this Job lot at §1.24,
each complete with indu: tion coil for long distance, Tele.
phone recelvers about 100 ohs, 43c., delivered to your
address, FExtra large wall telephones complete with re-
ceiver, transmitter, bell, §2 75; same with two magnet
magneto, $3.85. while they last,

COSMOS ELECTRIC CO.
132-136 Liberty St. New York

i Young Draftsman

ELEMENTARY PRINCIPLES
OF INDUSTRIAL DRAWING

Presenting the subject of Industrial Drawing in
simple and concise form. specially adapted to
the use of th: student who has not had time to take
an extended course. - - Price, $1.00

CAMS and the PRINCIPLES
of their CONSTRUCTION

A comprehensive treatise on the planning, design-
ing and drafting of this highly important adjunct
to modern machinery. - - Price, $1.60

These two contributionsto the field of literature
on drafting by George Jepson, Instructor in
Mechanical” Drawing in the M.issachusetts Nor-
mal Art School, Master of Columbus Avenue
Evening Drawing School. Koston, and Medallist
Science and Art Department (Great Britain)
]s};)nuld prove a welcome addition to the student’s
ibrary.

Sampson Publishing Co.

22r Columbus Avenue Boston, Mass.

Back Numbers

AMATEUR WORK
AND

ELECTRICIAN and MECHANIC

We can supply a few of the following vel.
umes at prices given below:

AMATEUR WORK

VOLUME CLOTH BOUND UNBOUND
1 Nov. 01 to Oct. 02 $5.00 (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. '08 2.60 2.00
6 Nov. '05 to Oct. '06 2.00 1.60
6 Nov. '06 to Apr. 07, 6 mos. 1.50 1.00

ELECTRICIAN AND MECHANIC

VOLUME BOUND UNBOUND

17 July ’06 to June 07 $10.00 (None) no single copies
18 July '07to June 08  3.00 $2.80 “ “
19 July 08 to June’09 32.00 1.50

20 July '09 to June’10 2.00 1.50

21 July’t0to Dec.’10  1.26 80 (6 numbers)

22 Jan.’11to June’1l 1.25 50 (“ “ )

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

Sampson Publishing Co.
221 Columbus Ave., Boston, Mass.

ARE YOU INTERESTED IN THE
EDUCATIONAL PROBLEMS OF THE DAY

Vocational Education

CHARLES A. BENNETT, Editor
WM. T. BAWDEN, Man. Editor ARTHUR D. DEAN, Assoc, Edijtor
FRANK M. LEAVITT, Assoc. Editor WM, E. ROBERTS, Assoc. Editor

Assisted by an Advisory Board of
Thirty-three men of the highest standing includin
representatives of the manufactunng interests, organize
labor, as wellas all phases of industrial education and the
progressive movement in general education.

The first volume will contain articles on

q Different types of vocational schools,

@ Courses of instruction, content, organization
and methods of teaching.

@ Discussions of vocational education from many
points of view.

q Editorials,

@ News items and reviews,

g’ubli-hed in the months of Scpumbc_r,
November, January, March and May

SUBSCRIBE NOW
and receive the first number, $1.50 per year,

Manual Training Magazine and Vocational
Education 20 one address, $2.76 per year.

THE MANUAL ARTS PRESS

605 Y.M.C.A. Bldg., - PEORIA, ILLINOIS

N e
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HOUGHTON & CURTIS

SPECI/}L HOLIDAY ANNOUNCEMENT
BATTERY COILS 7 . TRANSFORMERS

100-Watt Coil with {interrupter, built ex- 100-watt Closed Core Transformer... ... .$11.50
pressly for charging condensers—giving | 14 k.w. Closed Core Transformer.......... 14.50
heavy flame discharge on 10 volts, 10 am- | 1 k.w. Closed Core Transformer........ 22,00
peres. Price, complete............... .$15.00 or in parts with secondaries wound, at
Or in parts with secondary wound, at.... $12.00 | ll/OOl-(w:tt g?gs‘ M LIERENAOOA AR IR S ﬁgg
Raw materials, wire on spools............$10.00 | l/; k:w:gart.s i 16.00
APPARATUS PARTS MAGNET AND ANTENNA WIRE
Cardboard Cylinder 5 x 18in., for Tesla coil | Magnet wire, best qll;lality, continuous piece
described in June Electrician and Mechanic, on spool. Prices, per Ib.:
specially treated to exclude moisture... . $1.25 | Size 5.C.C S.5.C. Enameled

: : ; 28 eeerieinen .. $0.62 $0.04 $0.84
Larger size for 24 in. spark, 6 x 20in...... SL7S | 0 g2 114 1.02

Cylinder wound with silk-covered wire, turns_ | 3 SOOI 85 1.44 1.30
spaced by machine.........o............83.50 |1 34 ... 116 1.94 1.74
Larger size, wound.........cooiverenconnnn $4.00 || 36.....cciiiinnnns 142 2.62 2.36
Turned wnoden ends for cylinder, each. .. .. $0.50 No. 40 led For l%ece“’gis 20 $0.50
Annealed cores for coils, insulated and ready || No. 40 enameled, perlb., .. .52-39; PEF 92-» &
towind, 1 x9in,, 126 x9in., each,..... .$1.00 | No. 40 single Sﬂkﬁ;l&;' Wsi::s' per oz., $0.65
1% x12in, 1% x 12in, each.............$2.00 || Seven strands No. 22 tinned copper, per ft., 2¢
2x18in..ceee. .. S ROE .$3.50‘. perSOOft........4...........,$5.00

HOUGHTON ®. CURTIS, Technical Advisers
176 Main Street, = - = Waltham, Mass.

FOR THE YOUNG ELECTRICIAN
The Electric Journal

The Magazine of the Young Engineer

S a means of keeping in touch with engineering progress, it is unexcelled.
Its articles are up-to-date, accurate and written in the language of the
practical every-day electrical man.

We offer you the opportunity of becoming acquainted with the Journal.

A sample copy will be sent for inspection on request. A year's subscription

costs only $1.50 in the United States and Mexico. Enter your subscription

now for 1912 and receive the November and December 1911 issues without
extra charge.

THE ELECTRIC JOURNAL

105 Murdoch-Kerr Bldg. - - PITTSBURG, PA.
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Wireless Operators!!

Our new SPEED CODE CHART will teach
you to Receive from the Fastest Operators.

Keep it before you and you will lose no signals.
Full directions accompany each chart.

Sent postpaid for 25 cents, or given FREE with
one new subscription to ELECTRICIAN AND
MECHANIC, if requested when subscribing.

SAMPSON PUBLISHING COMPANY

221 COLUMBUS AVENUE 38 38 BOSTON, MASS.

ok A NEW CREATION ...

books
:ze:f Electrical Worker’s Standard Litbrary and

published Practical  Authoritative  Comprehensive And up-to-date home L)

Especially made Pocket Size Volumes., Books that you can
carry on the job. A worker's series of practical, everyday
helps for installing the work according to the safety rules of
the National Board of Fire Underwriters

By applying the practical problems contained in the books to any job, iou may
be sure that the work will bear the mark of the Electrical Inspector's “O.K.” The
purrseof this library is to provide the be, inner or the
working electrician a comglete treatise on Electrical Con-
struction Work as a reliable, practical guide; one that tells
him exactly how to install his' work in accordance with the
latest improved methods.

SEVEN Handy Pocket Size Volumes. size 44 x7, bound in full

A M 5 d in genuine gold leaf, 2,500 pages, 1.500

illustrations, including full page plates, working diagrams, etc.
Hundreds of tables and formulas. Fully indexed ﬁ:r quick and
easy reference,
WILL YOU EXAMINE THESE BOOKS
FREE OF CHARGE?

If you are interested in Electri-
city, we know these books are
just what you want. Tocon-
vince you of this, we will send a complete set to you by prepaid express: keep them
five days; examine them thoroughly and carefully; test them; apply the imowledge
they contain to your every-day work. If you desire to keep them, send us $2.00
after five days and $2.00 a month until you have paid the special price of
$21.00. The regular list price is $28.00. Just fill in the coupon below
and mail it tous. The books will be sent you at once.

SOLD ONLY BY SUBSCRIPTION
For further information address

National Institute of Practical Mechanics
1325 Michigan Ave., Chicago, U.S.A.

National In.
stitute of Practical
Mechanics: E.M,

Please sead Electrical
Worker's Standard Library
for FREE examination. 1 will
send $2.00 within five days and $2.00
2 month until 1 have paid $21.00; or
notify you and hold the books subject to
your order. Title not to pass until fully paid.

——

-~



el -

PR pmet e

ELECTRICIAN AND MECHANIC

xxviu

Get One of These Wonderful Books

PO

A3

\[2

FREE

The seven books listed below are the most popular we

have ever sold. We are selling them by the hundred

at $1.00 each. For a limited time we will give any

one of these books free with a year’s subscription to

ELECTRICIAN & MECHANIX at $1.50 and 25 cents

extra for postage. Use the coupon below and order
the book you want by number

MoToR Boats: Construction and Operation
By Thomas H. Russell, M.E.,LL.B.

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

2 A B C oF THE MoTor CycLE
By W. J. Jackman, M.E.

Pocket size, 250 pages, fully illustrated, round corners, red
edges. A “Show How" book for owners and operators of
Motorcycles,

3 IGNITION, TIMING AND VALVE SETTING
By Thomas H. Russell, M.E,, LL.B.

Pocket size, 225 pages, fully illustrated, round corners, red
edges. A comprehensive illustrated manual of self-instruction
for automobile owners, operators and repair men.

4 AUTOMOBILE DRIVING SELF-TAUGHT
By Thomas H. Russell, M.E., LL.B.

An exhaustive treatise on the management, care and
operation of motor cars. Pocket size, 230 pages, liberally illus-
trated, round corners, red edges.

5AUTOMOBILE TRroUBLESs and How to Remedy Them
By Charles P. Root.

Pocket size, 225 pages, illustrated, round corners, red edges.
The only book of its kind published. It not only tells you how to
locate troubles and make repairs, but shows you.

SIS
AUTOMOBILE MOTORS AND MECHANISM
By Thomas H. Russell, M.E., LL.B.
Pocket size, 265 pages, fully illustrated, round corners, red
S,

7 L,
Y

7 FLYING MACHINES: Construction and Operation
By W. J. Jackman, M.E. Thomas H, Russell, A.M.,, M_.E.
and Octave Chanute, C.E.

Pocket size, 250 pages, fully illustrated, round corners, red
edges. A “Show How” book for those who wish to build and
operate flying machines.

221 Columbus Ave., Boston, Mass.

I enclose 31.75. Plsase send me Electrician and Mechanic for one

year, beginning-.--.....

and your dollayr book No... - ...

Town. .................. SRR - 1 PRI e e 2

CONSTRUCTION EOPLRATION
JACHIAMHUSSTLE CHANUTE
N .l i -~

MES |
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Electricians’ Pocket Screw-Driver

FOUR BLADES IN MAGAZINE HANDLE
INSULATED HANDLE

Actual Size

Removable blades held in magazine handle by spring — prevents rattling.
Blades quickly inserted and taken out—automatically lock. Hard rubber insulated
handle is ribbed to give firm grip. €@ Width of blades 352 in. to 33 in.

Price Complete, $1.50 Extra Blades, each 10 cents
ASK FOR FREE CATALOG 19W OF STARRETT FINE MECHANICAL TOOLS

THE L. S. STARRETT COMPANY
ATHOL, MASSACHUSETTS - : . d

U.S. A.

A New Battery Motor—Reversible

LIGHT-WEIGHT HIGH-GRADE POWERFUL

0.85 K. & D. MOTOR, with starting, stop-
ping and reversing switch contained within
the motor casing.

This motor is one of a new Jéne just brought out
by KENDRICK & DAVIS—a guarantee of qual-
ity. The field pieces are of wrought metal; arma-
ture of best charcoal iron, laminated, slot wound
and perfectly balanced. Standard K. & D. mica-
insulated commutator, and dependable se/f-adfust-
ing brushes. The pulley is 3¢ inch in diameter and
fastened to the steel shaft by a screw.

It runs to full efficiency on two or three dry, or
other cellsof similar capacity. Height 8% inches;
weight 15 ounces. Finished in black enamel an
nickeled trimmings Price 8$3.00

No.85A K.& D. MOTOR. A plain motor with-
out switch; otherwise like No.35. Price 8$2.25

N.B.—These motors will zof be wound for lighti
circuits. For the other motors of this line, an
other up-to-date types, see the Kendrick & Davis Book of Electrical Goods, No. 9.

MANUFAOTURED BY

Kendrick & Davis, Lebanon, New Hampshire




