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Instruction Book

and Wood Finishing
Samples FREE

I l ERE’S the best book ever published

on artistic wood finishing, the work

of famous experts, illustrated in five
colors. For alimited time, we will
mail it FREE, postage paid, together
with samples of

Johnson’s

Wood Finishes

! You—yourself—can
Yes * beautifully

finish or refinish all furni-
ture, woodwork
or floors in the
latest and most
artistic shades—
in little time—at
small expense—
with

Johnson’s
Wood Dye
and

Prepared
Wax

If you arc inter-
ested in crafts-
manship—if you
want the correct
finish on a new
piece of furniture—if youarc bui/ding or remodel- |5
zng—if you want to brighten up or change the
color of any piece of furniture or of woodwork or floors—cither hard or soft wood—if you
are interested in basketry—get this expert Instruction Book and the FREE SAMPLES
at your leading paint dealers.

Johnson’s Wood Dye is made in many beautiful greens, browns, reds, etc. It is nota mere stain but
a penetrating dye which colors the wood so deeply that if it becomes scratched or marred the natural
color is not disclosed. It brings out the beauty of the grain without raising it, giving a soft, rich, permanent
color. A coat of Johnson's Prepared Wax over the d ye gives that bLeautiful dull artistic finish so much

admired today. If you prefer a higher gloss than the wax gives, apply a coat of UNDER-LAC over the

dye and then one coat of Prepm’ev% Wax.

U d L is a thin, elastic spirit finish very much superior to shellac or varnish. It dries hard
NAer-L.AcC i less than an hour. Under-Lac is just what you want for your linoleum and oilcloth ;

it brings out the pattern making it bright and glossy like new, protects it from wear and makes cleaning

easy. It dries so the floors may be walked on in an hour.

We want you to try Johnson's Wood Finishes, so we are supplying all leading paint dealers with
samples for their customers’ use. If your dealers haven't samples of our Wood Dye, Under-Lac and Pre-
pared Wax and the Instruction Book—we will send them to you postpaid for the name of your dealer
in paints. In writing us mention the shade of dye you prefer and Instruction Booklet, edition E-M-4.

S.C.Johnson & Son, ““The Wood Finishing Authorities,”” Racine, Wis.
“

N
.
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TRY o F L
SQUARE
No. 1

Well
Finished

Disston Squares &oris over
They give complete satisfaction to the most par-
ticular workmen in this and other countries. Arc
known for their accuracy and the high grade
materials that are in them.
Try square No. 1 is one of our largest sellers.
Rosewood stock, well seasoned.
Blade of crucible steel: blued, hardened and
tempered.

HENRY DISSTON & SONS,

Incorporated,

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

Branches: —Chicago, Cincinnati, Boston, New Orleans, Memphis, San Francisco,
Seattle, Portland, Spokane, Vancouver, Toronto.

Small Electric Light Plants

of Every Description
for Every Purpose

Plants for Boats, Bungaloes, Cottages, Farms, Hotels,
Theatres, Colleges, Institutions, Garages (for charging)
Moving Picture Shows, Small Towns.

ISTORAGE BATTERY PLANTS
[ Economical Non-Storage Battery Plants

Our plants furnish the best of electric current at a cost

of from 1 1o 3 cents per kilowatt
Electric Supplies and Material of Every Description
We sell more small Electric Light Plants than all others com-
bined, and on this account can give you better material and lower

prices than can be obtained elsewhere.

Attractive inducements offered to Active Agents
Send for our Electric Catalog.

DETROIT ENGINE WORKS
401 Bellvue Ave., Detroit, Mich., U.S.A.
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Here;; e E;a“ty Dynamo PartsforSale

I NKEE Set of parts for the 75-Watt Dynamo described i

in February and March issues, including cast-

I I D 'll ings for bearings and base. Norway iron for
an rl field magnet, armature punchings, steel for
)

shaft, material for brushes, brush-holders and

0SSIaN . IINYA

No. 1530 all screws and bolts.  All parts in the rough
A Tool for Every Mechanic $2.50
Has the same unique rachet Same set with field magnet machined
Brenat Drilis - the tefe g - and assembled ~ Armature assembled
between the gears changing it and shaft rough-turned
instantly from a plain drill go a

right and left hand rachet; or $4.5 O

a double rachet where any muvﬁmené
g;ugggﬂgj;;!‘”{g';';;"gog{in‘;;ﬁ,;'ag Wire for Armature and field (10 volts) $1.00
great convenience when working at
close quarters where a full revolution

of crank cannot b: obtained. Takes I have no catalogues, and can furnish
"’““d' ’h““‘k drills 5"’“ 1 — s'm]"e" goods only as described in my ad-
Drill Points carried in the handle. vertisement.

k fL b S My GUARANT;ZB:—H not saﬁSﬁﬁdi,;emm the goodhs at
aborSavers once, and your money wi returned without
Send for(')l'liﬁsBa(t)x())ut :(5)5 styles question or argument.

A postal brings it

YOUR DEALER SELLS THE “YANKEE" WM. C. HOUGHTON
NORTH BROS. N!FG' ,CO° 40 PLEAsANT ST. WaLTHAM, Mass
Dept. E. Philadelphia, Pa.

High Grade Tools “sers”

Our outfits have been advertised in the leading Magazines for years
No. 47—21 Tools $7.50 No. 54—40 Tools $20.00
“o52—24 ¢ 10.00 # pp—52 ¢ 30.00
% 53—36 ¢ 15.00 “100—95 ¢ 85.00

The men who make a living with tools know tnol quality; we put into
these sets the same quality we have sold these experts for 62 years

No. bo—oz 1 uuls $30.00 Ask for Descriptive Catalog No. 2899

HAMMACHER SCHLEMMER & CO.
Hardware, Tools and Supplies New York since 1848 gth Ave. and 13th St*

¢  CAN YOU DRAW?
74 Our Graduates
Are Filling High Salaried Positions

[ EARN $25 TO $100 PER WEEK

in easy, fascinating work. Practical, Individual Home
lnstmcilon. Expert Instructors. Superior equipment.
Founded 1899. Twelve years’ successful teaching.

EF. REECE CO.

We Want You to Become Familiay With

The Reece Threading Tools

Including SCREW PLATES, TAPS, DIES, etc. Financial Returns Guaranteed.
Special Trial Offer Book me” Rdve THugtrating: Newspaper, Capisoning, Lt

A tering, Designing, Show Card, Architectural Perspective,
“ Reece Premier” No.1 T Ta; Photo Retouching, Normal, Color, General Drawiug, etc.
menm‘:h ?mﬂd onme “cﬁ'o.gf‘,’;ﬁ FR E E ARTIST'S OUTFIT of fine fustrumcuts aud
and 14-20 * Hercules” Machine supplies to each student.

i for particul
Sonf Snondy | | uhieies o
116-Page Catalogue Free SCHOOL of APPLIED ART
E. F. REECE CO. Greenfield, Mass. K71 Tnl: ARTS m.‘pc.




ELECTRICIAN AND MECHANIC v

WIRELESS TRANSFORMERS

1 COMPLETE WITH
1 K.W. Ui $30.00
I our new hod for improving Spark quality
Send for Catalog
E. 8. RITCHIE & SONS
114 Cypress Street Brookline, Mass.

ELEGRAPH

TAUGHT QUICKLY
Day and Evening Sesslons

Boston School of Telegraphy

18 Boylston St., Boston, Mass,

Largest and Most 8Snccessful School of Teleg-
raphy in New England

We teach thoroughly Rallway, Commercial, Brokerage and Wireless
Telegraphy, Students placed in desirable positions. Call or write for
our new 1911 illustrated catalog giving full information,

Telephone 1470 Oxford

ABC
of the Motorcycle

By W. J. JACKMAN, M.E.

Pocket size, 280 pages, fully illustrated, leather and
cloth, ronnd corners, red edges. A “Show How™
Book for Owners and Operators of ;Motorcycles.

CONTENTS

Inception™ and Evolution of the Motorcycle—
Modern Machines and their Vital Parts—How to
Master the Mechanism—Production and Applica-
tion of Motive Power—Construction and Operation
of the Carburetter—What the Carburetter Does—
Ignition Systems—Batteries and Magnetos—Prac-
tical Methods of Handling—Various Ty&.u of Motors
—Theory and_Effect of Internal mbustion-—
Troubles of all Kinds and How to Avoid or Overcome
Them—Lubrication Methods—Transmission or Drive
S{lwm—ﬂow to Compute Horse Power—Relation
of Power and S —Weather Effects on Gasoline
Engines—Cost of Maintenance on Basis of Mileage—
Some Don’ts That Will Save Time and Mone
Selecting a Motorcycle—Hints for the Buyer— t
an Owner should do on Receiving a New Machine—
The Pirst Ride.

PRICE, Flexible Leather, 8$1.50
Cloth Bindling, 1.00

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

MESCO mEsco @

e

Electric Signal Horn

Approved for Motor Boat use
Has strong note Clear resonant tone

Made of heavy cast brass, highly finished.

Will stand rough usage. Equipment in-

cludes Push Button, 10 ft. Flexible Cable
and necessary Screws for installing.

PRICE:
For Auto ... $15.00

For Motor Boat, $15.50

Ask for Catalog 24M
Wireless Manual sent on recespt of request

Manhattan Electrical Supply Co.

17 Park Place, New York.

HOW TO RUN AN AUT

“Homans’ Self Propelled
A Vehicles” gives full details on
successful care, handling and
how to locate trouble.¥
Beginning at the first princi-
ples necessary to be known and
then forward to the tpnncnples

! used in every part of a Motor
r ar,
PR It is a thorough 1911 course
OPELLED in the science ongutomobiles,
VEHICLES highly approved 'by manu-
— facturers, owners, operators
VEHOMANS and repairmen, Contains over
— | 400 i]lustrations and diagrams,
¥ | making every detail clear,
A 3 written in plain language.
PRACTICAL | Handsomely bound.
TRE, 5 | . .
il { Price $2 Postpaid
’Ql';l Bt
P oo _ APPROVAL OFFER
: The only wnx the practical
NU. can be

given is by an examination of
o b - the book itself, which we will
&Y Gz submit for examination, to be

‘ : { paid for or returned, after look-
i ing it over. .

?. pon receipt of the following

: agreement, the book will be

s forwarded.
AUDELgD, NO MONEY IN ADVANCE RE-
— QUIRED; SIGN AND RETURN

Theo. Audel & Co., 63 5th Ave., New York
Kindly mail me copy ot Homans' Automobiles, and, if found

satisfactory, 1 will immediately remit you $2.00, or return the

book to you.

NAME

OCCUPATION

ADDRESS Elect. & Mech

0:916/?;14{5{ merit of this M
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EDISON: His

Life and Inventions

By FRANK LEWIS DYER

General Counsel for the Edison Laboratory and Allied Interests

and
THOMAS COMMERFORD MARTIN

Ex-President of the American Institute of Electrical Engineers,
Secretary of the National Electric Light Association

HERE is, indeed, the real Edison book. No single figure

of our time has influenced more intimately our daily lives.
Yet the fulland authoritative story of Edison’s own fife has
never been written until now. In this book one may hear
and see Edison. One of the authors is his counsel, who practicall
shares Edison’s daily life. The entire manuscript has been rea
Eld revis%d bg' Eﬂiso(n) hmml'?e"ﬁo 'I'I;::i is t;:f .rsonat} story of
ison—his birth in Ohio, his boy in Michigan, his experi- y A T —
ence as a newsboy, and his work as telegraph operator, winning Copyeiahtyii v tiamer acfirothe = R
his way upward. Edison’s establishment in Newark, the inven- EDISON WHEN BETWEEN 14 AND 15 YEARS OLD
tion of the phonograph, and his removal to Menlo Park in
1876 lead to one of the most absorbing stories in the history
of discovery— the invention of the incandescent lamp. This
is told for the first time. We see davs and nights spent in
developing storage batteries, the phonograph industry,
application of Portland

EDISON AFTER FIVE DAYS AND
NIGHTS CONTINUOUS LABOR
ON HIS PHONOGRAPH, 1888

cement, moving pictures,
etc. Not as an abstract

enius but asa man, Edison
is made known, and his
personal, his human side is
set before us.

ot

Thereisalongand full
technical Appendix,
describing in detail
the work Edison has
done. This in itself

is a long-needed book.
Copyright, 1910, by llarper & Brothers

CONTENTS :
Chap. Chap. Chap,
Introduction 12 Memories of Menlo Park 23 Miscellaneous Inventions
1 The Age of Electricity 13 A World-Hunt for Filament 24 Edison’'s Method of Inventing
2 Edison’s Pedigree L ateria 26 The Laboratory at Orange and
8 Boyhood at Port Huron, Michigan 14 Inventing a Complete System of the Staff
4 The Young Telegraph Operator ting 26 Edison in Commerce and
6 Arduous Years in the Central West 15 Introduction of the Edison Manufacture
6 Work and Invention in Boston Electric Light 27 The Value of Edison’s Inventions
T The Stock Ticker . 16 The First Edison Central Station to the World
8 Automatic, Duplex, and Quad- 17 Other Early Stations—The Meter 28 The Black Flag
ruplex Telegraphy 18 The Electric Railway 29 The Social Side of Edison
9 The Telephone, Motograph, and 19 Magnetic Ore Milling Work Appendix
Microphone 20 Edison Portland Cement List of Patents
10 The Phonograph 21 Motion Pictures Index

11 The Invention of the Incandescent 22 The Development of the Edison
<+ Lam Storage Battery

P
With May Portraits and Illustrations reproduced from Photographs. Two Volumes. Crown 8 vo.
Cloth, Untrimmed Edges, Gilt Tops, Full Gilt Back (in a box) $4.00 net. Postage, 28 cents

SAMPSON_PUBLISHING CO., 221 Columbus Avenue, Boston, Mass.

Gentlemen : [ enclose herewith $4.28, for which please send me, to the address below,
prepaid, the two volumes of EDISON: HIS LIFE AND INVENTIONS

Very truly yours,
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“You Get the Job™

That’s what the trained man, the expert in his line, hears today from the
man that hires.

Worth-while jobs are not given out haphazard Training lands the job—
training that means high-grade work and a short cut to results. And train-
ing wins quick advancement to still better jobs.

The day of the “Jack-of-all-trades” is passed. This is the time of the
specialist. No concern can afford to place a high-grade equipment in the
hands of low-grade men. Competition forces employers to meet skill
with skill.

The business of the International Correspondence Schools is to supply
training; to give job-getting and job-bettering ability; to raise salaries.

Every month upward of 300 I. C. S. students write to Scranton to tell of
positions secured or bettered—of earn-

P 0000000000000 060060000060000000

oS | i 2
s ppcrensed and prospe‘cts brightened + International Correspondence Schools .
—through study of I.C.S. Courses. .
. Box 930, Scranton, Pa. .

Last month the number was 416. The !
A ¢ Please explain, without further obligation on my part, bow [ ¢
letterS come from every section and ® can quality for a larger salary and ndvancemenx l: :’h; posi- o
from a.“ sorts and conditions Of men : tlon, trade, or protession before which 1 bave marke. a :
Some of the writers live in Pennsyl- §| Blscirica Enpincering | Mechanical Englneer | ¢
vania—some live in California. 0 g;gzg;iglg:“;ﬂvsi ;(;%;rggné;g;gg:gl“ 2

74 - 3 r Architect
lf you wish tO Inake sure Of the JOb . Dye:amz F‘;rrem“:xn - Co;traec'ilngknuﬂdlng :
you want—there is an I.C. S. way for ¢| Bbyaamo Teader prchitectutal Dratteman | 3
you. To find out all about it, mark and «| Jiriag Engineer e $
- . . . *
mail the coupon. Doing so will commit J| ShllEaoser Gl Service Brams. | ®
you to nothing, place you under no obli- : 4
gation, and may prove to be the turning * Nawie —
point in your career. & o
Don’t wait. s St.& No. 0
q . *
Mail the Coupon NOW! s Gity State ;
*

L}

. .
, Present Occupation . — )
00000000000.0000000.‘00.0.0’..
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“‘OU0UR LATEST”

«WIRELESS OPERATORS POCKET-BOOK
of Information and Dlagrams.’
Best book ever offered to the wireless man.

I. THE TRANSMITTING STATION
The Theory of the Transmitting Circuit
Experimental or Low-Power Apparatus
Professional or High-Power A pparatus
II. THE_RECEIVING STATION
The Theory of the Receiving Circuit
The Receiving Apparatus
III. AERIALS AND GROUNDS
and Construction
IV. INSTALLATION AND PROTECTION OF THE
STATION.
The Fire Underwriters’ Rules
V. OPERATION OF THE STATION
Transmitting. Receiving
V1. BREAKING-IN SYSTEMS: METHODS OF SIMUL-
TANEOUS TRANSMITTING AND RECEIVING
Suitable devices for use with low and high-
power sets
Protection of the Detector
VII. Cobpes
VIII. ETIQUETTE OF THE WIRELESS STATION
IX. WiRELESS TELEPHONY,AND RECENTLY DEVEL-
OPED SYSTEMS
X. DIAGRAMS AND CIRCUITS .
Transmitting. Receiving. Aerial
XI. TABLEs
XII. LATEST TvPES OF WIRELESS APPARATUS
XIII. INDEX
XIV. LATEST CALL-BoOK OF STATIONS ALL OVER
THE WORLD

Flexible covers, $1.00, postage 8c. Full Leather bound, $1.50
At all leading bookstores, or of the publishers

Send for rqorr Book-List
BUBIER PUBLISHING COMPANY

FOUND!

g A number of corporations of
national reputation have found our
Wireless Telegraph Equipment
a successful means for commercial
communication.

¢ Our new Catalog L is now ready
for distribution describing apparatus
suitable for all purposes from a
schoolroom to a battleship. Sent
for 4 cents in stamps.

Clapp-Eastham Co.

140 Main St., Cambridge, Mass.

1833 Market St., - - Lynn, Mass,

ELECTRICITY

is a calling from which your earnings will be greater for the same
amount of effort than from any other industrial work. We are
living in an electrical age, but electricity is still in its infancy.
The developments of the future will prove this.

Get into a line of work that offers you a chance to advance.

We Are Teaching

a practical course, not a book course nor a blackboard course, but
a course requiring the co-operation of brains and hands. The
conditions actually existing in the outside field and the require-
ments to meet these conditions are energetically followed in our
course. Write for prospectus or call on us and let us show you
how we teach.

NEW YORK ELECTRICAL SCHOOL

39 1-2 West 17th St, NEW YORK
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MURDOCK
WIRELESS APPARATUS

$8.00

There are three essentials to be con-
sidered in the purchase of wireless
instruments

Quality — Service — Price

Murdock-made Wireless Instruments rate
very high in the first two—and reasonably so
in the third. You have noticed that it’s
worth while to pay for quality and service.

Catalog No. 8 Now Ready

WM. J. MURDOCH CO.
3O Carter Street, Chelsea, Mass.

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

Motors for

Wireless Stations

1%, and % Direct and Alternating
Current Motors
VARIABLE SPEED SINGLE PHASE
Motors that absolutely will not heat

These machines
are the Wireless
Operator’s ideal
Bas the most
W practical means
to operate the
modern Rotary
Spark Gap.

They are equally well adapted for

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

where motor-driven work is -high
efficiency.

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

y—greatest po

Barnes Mfg. Co. Susquehanna, Pa.

HoLTZER-CABOT
RECEIVERS

For Wireless Operators

HAVE

Hard Rubber Shells
Aluminum Inner Shells
Silk Wound Coils

Steel Head Bands which
are Leather Covered and
Padded with Felt
Pneumatic Ear Cushions

THEY ARE
Comfortable to Wear
Permanent in Adjustment
Extremely Sensitive

Fully Guaranteed and
The Prices are Right, too

Send for Bulletin 1400 NOW

THE HOLTLER-GRBUT ELE. G0,

BROOKLINE, MASS.
Chicago, Ill.

Western Branch, -
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HOW A MAGNETO MAKES ELECTRICITY

The Principles Involved and Method of Operation Explained and Illustrated.

How Sparks are Produced Mechanically for Ignition Purposes
P. S. TICE
Copyright by “Motor Boating;" reprinted with permission

It is the writer's purpose to draw
attention in the following to the ele-
mentals governing each electrical and
magnetic action involved, and to show
how these occur and are related to and
supplement each other in the production
of ignition sparks in the modern mag-
neto. The magneto, as we are coming
to know it in motor boat practice, is one
of the most highly specialized develop-
ments of electrical and mechanical en-
gineering effort with which we have to
deal; and, while the principles under-
lying its operation are not late discov-
eries, the manner of their combination

is comparatively new and in some cases
highly original. Therefore, in order
that a clear understanding of these com-
binations and their results may be had,
each principle employed will first be
explained individually and as if it were
acting alone, and later the relationship
of each to the others and all to the
magneto as the motor boatman knows it.
MAGNETISM AND MAGNETS

Magnetism is defined as that property
possessed by bodies of certain substances
whereby, under given -circumstances,
they exert an attracting or repelling
force upon certain other bodies, without

»

DU |

ation of tism

Copyright by “Motor Boating' Fig.1. Ad

Alsmali disc of steel, suspended by a fine thread, maintained in the position shown by the attractive force of one pole

of the U magnet.
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Copyright by “*Motor Boating'

Fig. 2. Lines of force in the field of a bar magnet

The looping of the lines of force to form closed circuits through surrounding space and the body of the ms:fnet itself
u

is to be particularly noted.

In *‘posing’ for this and the other field pictures the bar magnet rested upon a

i1, white

card placed upon the floor, and the camera was arranged to point directly down upon them. A piece of thin glass rest-
ing upon the magnet supported the iron filings which were sprinkled on and which give the map of the lines of force.

physical contact having been made be-
tween them, as in Fig. 1. A magnet
is a body which possesses magnetism.

Though all substances show some
magnetic quality, there are three which
form a group distinguished from all
others in this respect, and while only a
feeble manifestation of magnetism may
be caused in other metals and non-
metals, iron, nickel and cobalt take
magnetism very readily and in relatively
enormous quantities.

Aside from the fact that a magnet
possesses magnetism, one of its chief
characteristics is polarity, or the pos-
session of magnetic poles. That is,
when any magnet, of whatever form,
is freely suspended by a fine cord or
fibre it can normally assume but one
position with reference to the earth.
The latter is itself a large magnet, the
magnetic axis (an imaginary straight
line joining the magnetic poles) of which
very approximately coincides with its
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axis of rotation. The magnetic poles,
positive and negative, of any magnet are
at the ends of the magnetic axis, hence
the magnetic poles, or poles, for short,
are, in the earth, located in the North
and South Polar regions, respectively.
It is also a property of magnets that
poles of like sign, two positives or two
negatives, repel, while those of unlike
signs, one positive and one negative,
attract each other. Therefore, when a
magnet is freely suspended, it normally
takes up a position in which its positive
pole is presented to the negative pole
of the earth, and wice versa. In the

221

case of the suspended magnet, that pole
which points North is called the North
or positive pole, and the other, the South
or negative pole. It is this magnetic
principle, as is well known, which is used
in the making of compasses.

Since magnets exert a force upon each
other and upon other substances which
normally have no magnetism, without
physical contact, as per the above defi-
nition of magnetism, it is obvious that
magnetic influence extends across space
in the neighborhood of a magnet. The
space or region surrounding a magnet,
and in which magnetic influences exist

s r———
ASrs

— — =

Copyright by ""Motor Boating'

The arrangement of the molecular ma;
anent magnets, and each may be taken, for purposes o

Fig. 3. A demonstration of the theory of magnetism (a)
ets when in a ma

perm
entire collection of small pieces as the body which is being magnetized. The large U magnet here furni:

izing field,

etically saturated state. The small pieces shown are
illustration, to represent a magnetic molecule; and the
the magnet-
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Fig. 4. A demonstration of the theory of magnetism (b)

The same pieces as in Fig. 3 after the removal of the magnetizing force; showing the tendency towardjdemagnetiza-

tion in a body upon the removal of the magnetizing influence.

magnetic axes in pr directions,

is called a magnetic field. Upon inves-
tigation, this field is found to be trav-
ersed by so-called lines of force, each
line being distinguished throughout its
length from all other lines, the number
of lines depending upon the magnetic
strength of the magnet. The paths
" of the lines of force are curved, each
extending from the positive (+) or N
pole, through space to the negative (—)
or S pole. This can be demonstrated
in either of two ways: by bringing a
small, freely pivoted magnetic needle
into proximity with one of the poles
of a relatively large magnet, and moving
it away from that pole in the direction
momentarily indicated by the direction
of its length; or by the iron filings ex-
periment, which gives a map of the lines
of force existing in the plane in which
the experiment is made, as in Fig. 2.
In the figure a great number of particles
take the place of the pivoted magnetic
needle and assume positions in which
their magnetic axes coincide as nearly
as may be with the paths of the lines of
force.

Fig. 2 also serves to illustrate another
property of magnets, ¢.e., the ability
to cause bodies, hitherto not magnetized,
to assume a condition and act in a man-
ner identical with that of the energizing
magnet itself. That is, upon bringing
a piece of non-magnetized magnetic
material within the field of a magnet,
that substance at once assumes all the
characteristics of the magnet itself, and

The pieces repel each other and arrange themselves with

retains them so long as it remains with-
in the field.

This is called magnetic induction,
from the fact that the characteristics
of magnets, magnetism and polarity, are
induced by the proximity of a magnet
with its field in a body which does not
normally possess them. Fig. 3 shows,
upon a larger scale, what is shown in a
general way in Fig. 2. As shown in
Fig. 3, induced magnetism in one body
is capable of inducing magnetism in
another body, and that one in still
another, and so on.

Any substance in which magnetism
can be induced, and which is therefore
attracted by a magnet, is termed a
magnetic substance; and all substances
which are not quite strongly magnetic,
compared with those that are most
strongly magnetic, are termed non-mag-
netic. Whenever magnetic material is
needed, iron or its alloys, such as wrought
iron and steel, is exclusively employed
because of its great magnetic qualities.

THEORY OF MAGNETISM

Just here the theory of magnetism
should be taken up briefly, since without -
knowing its fundamentals it will be
difficult to understand the reasons for
the existence of permanent and tem-
porary magnets or for the fact that any
given magnetic body can be but just
so strongly magnetized, 7.e., to a given
limit, upon the attainment of which
state the body is said to be magnetically
saturated.
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Fig. 8. Circular lines of force about an electric current

Fine iron filings sprinkled upon a card through which a current is carried by the vertical conductor shown, arrange

themselves in concentric circles coinciding wit]

The accepted hypothesis states that
each infinitesimally small portion, the
molecule, for instance, of all substances
is in itself a tiny magnet of a greater or
lesser strength, depending upon the
substance, as above. It further states
that due to the random directions of
the magnetic axes of these tiny magnets,
as found in the body, no resultant po-
larity is normally displayed by the aggre-
" gation of all the particles; and that the
process of magnetization of the body
consists in a turning of these magnet-
particles, under the influence of a mag-
netic field, so that like poles of the mag-
net-particles point in the same direction.
The chief point inferred by this is
that no change takes place in the pole
strength values of the particles, but

the circular, closed lines of force,

that magnetization consists simply of
an orderly and uniform rearrangement
of the polar directions, so that the body
has a definite, resultant magnetism,
depending for its intensity or strength
upon the relative number of magnet
particles which the magnetizing force
or field has succeeded in turning. From
this it appears that when the magnetiz-
ing force is sufficiently strong andj}is
applied for a long enough time to turn
all the magnet-paticles in a common
direction, the magnetism of the body
will have reached a maximum value,
beyond which it cannot go with further
increase in the strength of the magnetiz-
ing field. In practice, such a stateJof
maximum magnetization is readily at-
tainable.
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The connecting link between magnetism and electricity

Fig. 6 shows a copper wire, which in itself is non-magnetic, woven through a white card to form a helix, only

the upper portion of which is, of course, visible.

The card is sprinkled with iron filings. As the right-hand end

of the wire is not connected with the battery (gartly shown at the bottom of the photograph), no current is passing

through it and the iron filings are not affecte

This theory is equally clear in regard
to permanent and temporary magnetiza-
tions. It is a recognized fact, as ap-
plied to all substances in the universe,
that the softer, more ductile or more
mobile the substance, the greater free-
dom is allowed the molecules of that
substance, and the more readily may
their relative positions be changed.
This truth is most readily grasped by
comparing two extreme cases, say that
of steel with that of a gas, as air. In
the steel, the substance particles, called
molecules in the following, are very close
together, in contact with other molecules
on all sides, and therefore confined;

whereas, with air, the spaces between the
molecules are enormously greater, and
the molecules are therefore much freer
to assume new relationships, one with
the other. Now compare iron in the
soft state, annealed wrought iron, for
instance, with hardened steel.

Suppose a magnetic field of a given
strength were to act upon bars of equal
size of the above iron and steel, respect-
ively. The induced magnetism in the
iron will be many times greater than
that in the steel because of the lesser
resistance offered in the iron to the turn-
ing of the molecule-magnets. However,
when the field is removed, it will be
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The connecting link between magnetism and electricity.

In Pig. 7 electric current is passing through the helix, its right-hand end being connected with the batterly
through a group of lamps (not shown) which are used to cut down the flow of current to a safe limit. It
will be seen that the lines of force about the helical coil of wire through the card, when the current is flowing, cause the
iron filings to arrange themselves in lines within the magnetic field produced by the combination of the circular lines

of force about each turn of the wire.

found that the steel possesses the greater
magnetism, and for the same reason
that its magnetism was the lesser while
under the influence of the magnetic
field. Fig. 3 will assist in the explanation
of this. A series of molecule-magnets
is here shown in a magnetically
saturated state. From the above-
mentioned characteristics of magnets,
namely: that like poles repel and unlike
poles attract each other, it appears that
within a magnetized body itself, con-
sidering that body as made up of magnet
molecules, there exist strong demagnetiz-

ing forces, since a molecule with its
magnetic axis parallel to that of another,
adjacent molecule, tends by induction
to reverse the polarity of that molecule,
or to turn it about bodily so that the
unlike poles come in juxtaposition. If
the turning is fully accomplished, the
body or bar, as a whole, loses its mag-
netism and returns to the state in which
it was before the application of the mag-
netic field, as in Fig. 4. Steel being
harder than iron, does not permit of
such a ready reshifting of the molecule-
magnets, and, therefore, retains a part
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of the magnetism induced in it. The
retained magnetism is called residual
magnetism.

It is a fact that, aside from the influ-
ence of the chemical constituents in the
steel upon the initial polar strength of
the molecule-magnets, the retained or
residual magnetism is almost directly
proportional to the molecule coercion
or “‘hardness” of the steel magnetized.
The above statement gives the reasons
for the almost instantaneous loss of
magnetism in soft iron when the mag-
netizing field is withdrawn and applies
equally to the cause of the gradual loss
of magnetism with age in hardened steel
magnets, such as are used in magnetos,
which because of their relatively ready
retention of magnetism are termed per-
manent magnets.

ELECTRO-MAGNETISM

In investigations of electric currents,
it has been found that the flow of elec-
tricity through a conductor, as a wire,
creates a magnetic field exactly similar
in all respects to that caused by a mag-
net. That is, a magnetic field due to
an electric current has power to attract
and repel magnets and all magnetic
substances, cause magnetic induction,
etc., just as is done by a magnet, as
discussed in the above. However, the
magnetic field due to an electric cur-
rent is differently disposed with refer-
ence to the conductor than is the field
created by a magnet, referred to itself.
This is shown in Fig. 5.

If now a helical coil of wire, called a
solenoid, be formed as in Fig. 6, and a
current be passed through it, Fig. 7, the
density of the magnetic field due to the
current is greatly increased, and a bundle
of parallel lines of force is created.
These lines of force are disposed with
reference to the solenoid in exactly the
same directions as are the lines of force
in a field due to a magnet; and the sole-
noid behaves exactly as would a bar
magnet, displaying magnetism, polarity,
etc., so long as the current is flowing,.
A sectional iron filing map of the field of
a solenoid, as in Fig. 6, is shown in Fig,
7. It is particularly to be noted in
Fig. 7 that the circular lines of force,
as in Fig. 5, are present about each por-
tion of the wire for a short radial dis-
tance. Fig. 7 shows the paths of return
of the lines of force through the body

of the magnet to complete the magnetic
circuit, as mentioned.
ELECTRO-MAGNETIC INDUCTION

Experimenters of past generations
discovered that, while a current of
electricity flowing through a conductor
will create a magnetic field about the
conductor, Fig. 7, the converse is also
true, in that an electric current can be
induced in a conductor located within a
magnetic field. That is, an electric
pressure will be induced, providing that
the electric or metallic circuit of the
conductor is closed and that it is moved
within the magnetic field in such a man-
ner that the number of lines of force
about it is caused to vary.

In verbal illustration of this, a simple
experiment will be described: If a
length of copper wire, say 30 or more
feet, be stretched, not too tightly, from
wall to wall, east to west, of a large
room, and its circuit be closed through
a delicate galvanometer or electric cur-
rent indicating instrument, it will be
found that, upon causing the wire to
vibrate in a vertical direction, the gal-
vanometer will indicate the passage of
an electric current with each vibration.
The explanation is that in vibrating
vertically, that is, toward and away
from the magnetic axis of the earth, the
wire momentarily passes from a region
of a given magnetic intensity to one of
greater intensity, and vice versa, within
the magnetic field of the earth, which is
in all respects similar to the field of the
bar magnet in Fig. 2. When the wire
vibrates horizontally, it does not pass
through regions of varying magnetic
intensity, and, therefore, no electric
pressure or current is induced in its
circuit. Of course, the difference in
intensity in the earth’s field within the
amplitude of the wire’s vibrations is
very slight, but it is sufficient to cause
the induction of a current which is
measurable with a delicate indicating
instrument.

This latter experiment, while ex-
tremely simple in itself, shows exactly
upon what electro-magnetic induction
is dependent; if the wire is vibrated
more sharply, the galvanometer indicates
the passage of a greater current; if its
length is increased, without its speed
of vibration being altered, a similar

(Concluded on page 230.)
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A MODEL STEAM TURBO-BLOWER
A. R. GRIGGS

The following is a description (with
photograph) of a model De Laval
. steam turbo-blower of my own design
and construction. Machines of this
type are used for gas pressure-raising
and for generator blowing of a water-gas
plant. In designing this model, how-
ever, I found that, in view of its small
size, it would be necessary to depart
from the standard design of these ma-
chines in order to ensure its satisfactory
and continuous working. Another fac-
tor that influenced the design was that,
not having facilities for obtaining small
castings, I had to so arrange the design
that the various parts could be built up.
The only casting used was the founda-
tion plate—an iron casting which I had
cast off my own pattern, and which I
have described later on.

TURBINE

The turbine, as before stated, is a

De Laval type, having a rotor of 2}4 in.

diameter. This was constructed of hard
brass, and the vanes and wheel being
of one piece there are no joints at the
roots of the blades to give any subse-
quent trouble. To prevent the steam
escaping radially through centrifugal
force, a light steel shrouding is secured
round the outside of the blades. The
rotor was mounted on a }4 in.diameter
silver-steel shaft, and accurately bal-
anced. This shaft is of sufficient flexi-
bility to enable the rotor to run without
any vibration whatever as soon as the
critical speed is passed.

The turbine casing is made of a piece
of 234 in. diameter brass tube flanged
internally at each end, to which the
covers are secured by eight 24 in. set-
screws. The casing is divided into two
parts by a diaphragm plate; the rotor
runs in one division, and the other is
formed into an annular steam chest,
the diaphragm plate being provided with

Model Steam Turbo-Blower
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two” steam nozzles set at an angle of
20 degrees. These nozzles have a throat
diameter of .04 in., and are fitted with
the standard De Laval shut-off valves,
which can be seen in the photograph
projecting through the casing. The
turbine case is secured to a rectangular
base, which is provided with flanges for
bolting the turbine to the foundation
plate. The interior of the base serves
as a reservoir to collect any water con-
densed out in the rotor chamber, and
thus keeps it perfectly clear; and a %2
in. drain cock is fitted so that the reser-
voir may be emptied from time to time.
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steam before it is run off. This point
would not be so important if a larger
separator had been fitted, but this would
have spoilt the appearance of the model.
The separator is built up of 3{ in. inter-
nal diameter seamless brass tube, with
the top and bottom flange riveted and
soldered. The top cover, to which the
baffles are secured, is fastened to the
separator flange by six 32 in. setscrews,
so that by unscrewing these the baffles
can be lifted out altogether for cleaning
or renewing. The separator is fitted
with a 1§ in. drain cock for:keeping it
clear of water.
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The annular steam chest is also fitted
with a drain cock. The turbine case is
lagged with " asbestos and planished
steel.

The main steam supply is !4 in. in
diameter, and before the main stop
valve (seen on top of the turbine) is
placed a stcam separator to arrest any
water that may be carried along with
the steam; it being essential that the
steam should be as free from water as
possible when it enters the nozzles.
The separator is provided. with wire
gauze baffles, specially designed to pre-
vent the water already collected from
being taken up or forced over by the

The turbine is provided with a !4 in.
internal diameter exhaust pipe, the
elbow of which can be seen in the pho-
tograph of the back. It is intended at
some future time to connect this to an
ejector condenser. The turbine runs
at 20,000 revolutions per minute, and
in consequence of this high speed of
rotation the bearings of the rotor shaft
have been designed for ample and con-
tinuous lubrication. The oil from the
oil reservoir is introduced into the
middle of the bearing on the upper part,
and flows either way by means of oil
channels; and after lubricating the
shaft it is collected at the ends by a recess
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formed in the bearing and on the shaft.
The oil then flows back again to the
centre of the bearing through an oil
way drilled under the shaft-hole, and
thence by a copper pipe to the waste
oil chamber under the gear-box, from
whence it can be drawn off at intervals.

In order to take the thrust of the
steam on the rotor, a thrust collar is
provided on the rotor shaft running
against the faced end of the bearing
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END VIEWS AND DETAILS OF MODEL STEAM

TURBO-BLOWER.

inside the exhaust chamber. This is
lubricated by grease from the screw-
down grease cup seen over the_ main
bearing in the photograph.
REDUCTION GEAR
A compound arrangement of reduc-
tion is employed—that is, there is an
intermediate shaft. The total reduc-
tion is 5 to 1. The ordinary spur-wheel
gearing is used, but the wheels have
extra wide teeth to reduce wear, and
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are made of hard gun-metal. The
whole gear is encased in an oil-tight
box, and the intermediate shaft running
in oil lubricates all the gearing. An
oil-filling plug i1s provided (seen in the
front of the gear-box), and also a run-
off valve and overflow. The upper
part of the case is removable, so that
the gearing may be got at. The sides
of the gear-box are extended to carry
the oil reservoir for supplying all the
bearings. As the high-speed bearings
require ample lubrication, the oil cups
(the three seen in front of the gear-box)
are kept as high as possible, so as to
provide a good head for the oil. All
the other bearings have the oil cups
screwed in them, and are supplied by
means of piping run from the reservoir.
The supply of oil to all bearings is regu-
lated by screw-down needle valves—
seen on top of the oil reservoir. All the
oil supply pipes are of 14 in. diameter
solid drawn copper tube. A feature
of the whole oiling arrangement is that
the amount of oil going to the bearings
can be seen and regulated accordingly,
and a stoppage of any of the oil supplies
can be observed at once.
BLOWER

The blower is made after the Sturte-
vant type, and is entirely built up.
The casing is hammered out of sheet
brass %s in. thick, and is made in halves
and bolted together by sixteen %2 in.
bolts. The feet of the blower were
cut out of sheet brass %z in. thick, being
suitably bent and shaped, and hard
soldered to the casing. The fan is 24
in. diameter, and has six blades, slightly
curved, mounted on a hub which is se-
cured to a %e in. diameter silver-steel
shaft. Only one inlet is provided, and
this is placed on the outer side of the
blower. The fan runs at a speed of
4,000 revolutions per minute.

The foundation plate is an iron cast-
ing 73 in. long by 334 in. wide, and is
secured to a polished mahogany base
by six bolts. Facings are provided for
the turbine, blower and gear-box, and
below the latter is a waste oil chamber
cast in the foundation plate.

The working of the model is most
satisfactory, and with the method of
continuous lubrication that I have em-
ployed it is possible to run the turbine
at the high speed of 20,000 revolutions

per minute, and to maintain this for
hours without the slightest heating of
the bearings, etc.; while there is prac-
tically no mess from waste oil running
over the machine.—Model Engineer.

How a Magneto Makes Electricity

(Continued from page 226.)
result is noted; and if both its length
and speed of vibration are increased,
the value of the electric pressure induced
is found to be doubly increased. These
facts point to but one conclusion, namely
that the induced current depends for its
value upon the number of lines of force
cut by the conductor in a given length
of time. It is to be noted that the in-
duction of current in the conductor
circuit takes place just the same and is
of the same value whether the conductor
cuts the lines of force or the lines of
force are made to cut the conductor,
all that is necessary being the proper
relative displacement of one with refer-
ence to the other.

The truth of the last statement is
readily conceivable. In the case of two
closed conductor circuits in juxtaposi-
tion, as in the common induction coil,
a current flowing through one of them
creates a magnetic field about itself, as
in Fig. 7, and also about the conductor
of the second circuit. If now the circuit
carrying the current is broken, the mag-
netic field due to the current flow is
removed and its vanishing lines of force
cut the conductor of the second circuit
and thereby induce an electric pressure
within it. The vanishing lines of force
also cut the conductor through which
the current producing them was flowing
before the break in the circuit, and also
induce an electric pressure within it.
The action in the first instance is termed
mutual induction, and in the second in-
stance is termed self-induction. Mutual
and self-induction, as employed and
found in practice will be taken up a
little later.

The poet led his friend, the politician,
to the top of New York’s tallest tower,
to admire the view. The man of politics
seemed stunned for a moment by the
beauty of the far-flung panorama.
Then he spoke in a low, reverent voice:
“Gee! what a lot of assembly districts
you can see from here.”’— Everybody’s.
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America is fast becoming a nation of
home-lovers. Thousands of small homes
have sprung up on the outskirts of our
large cities. Homes built by their
owners and planned by their owners.
Each has a style about it that is indi-
vidual, and each should have furnish-
ings in it that are also individual. Few
of us can afford to have our furniture
made to order, but we all can make it
ourselves during our spare moments.
And we all know that hand-made fur-
niture possesses an intrinsic value which
machine-made articles never have. The
craftsman leaves the imprint of his
personality upon his handiwork. There
is also the joy of creation, the pride in
results, for when a man steps back and
views the finished product of his own
hands, a feeling of self-satisfaction comes
over him which makes him feel capable
of doing the work of two men. It is,
in part, for this wonderful fellow that
this department has been planned.

And then there is the business man
we hope it will help, for he owes it to
himself to have some occupation other
than the business he happens to be
engaged in, to keep up the circulation
of his thoughts, or to maintain his proper
balance in life. If he will devote but an
hour each day to his home workshop,
he will find that it will repay him in
more ways than one.

Following the business man comes
the invalid; some poor unfortunate,
who, perhaps, has partially lost the use
of his limbs, but whose hands are always
aching for something to do. For him
we will give some forms of handiwork
that will not require the use of his limbs.

And then there is the boy who has
reached the age where the use of the
saw and hammer is his greatest desire.
If he lives in the city where manual
training is offered in the public schools,
this desire is in part satisfied, but if not,
he will have to resort to a course such
as we will here offer.
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We might go on for two or three pages
with a list of those we desire to help,
but you all know yourselves, and if you
think this work would help you in the
slightest degree, financially or otherwise,
you owe it to yourself to take it up.

For the manual training teacher every
design in the course will prove helpful,
as they have all been tried out in a
manual training school, or a home work-
shop.

The work covered will consist in
furniture making, sheet metal work in
copper and brass, wood and chip carving,
pottery making, stencilling, block print-
ing, leather work and other forms of
handiwork practiced nowadays. It is
not intended that these articles shall
take the place of a course in design or
craftsmanship such as is obtained in an
art school, but we mean simply to give
directions and drawings for things of
beauty and usefulness which any one
can make. .

We have taken it for granted that
the craftsman knows the use of the most
common woodworking tools, but if he
does not, he can easily acquaint him-
self with them by seeking the advice of
a good book on tools, or the services of
a carpenter or a cabinet maker.

The best location for a home workshop
is upon the first or second floor in a
secluded, well-lighted room. If such
a location is impossible, a dry cellar
makes a suitable substitute. But here
the tools are more likely to rust, so it
would be well to rub a little oil on the
shiny parts occasionally.

There is much talk nowadays about
the high cost of tools, but if a complete
set is purchased all at one time, this cost
will be much diminished. The following
list will be those needed to carry on the
work properly, and it is strongly ad-
visable that the best grade be purchased,
as good work cannot be done with poor
tools.
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WOODWORKING TOOLS

One 2 ft. brass bound rule.

One 8 in. marking gauge.

One spoke shave.

Three firmer chisels, 14, 4, 1in.

Three firmer gouges, ¥, %4, 1 in.

One 8 in. try square.

One 6 in. T bevel.

One 10 in. back saw.

One 22 in. hand saw, 10 points.

One 24 in. rip saw, 8 points.

One compass saw.

One bracket saw, 4 in. deep.

One doz. blades for bracket saw.

One iron smooth plane, 134 in. cutter.

One iron jack plane, 234 in. cutter.

One 10 in. draw shave.

One cabinet scraper.

One 12 oz. hammer.

One 10 in. ratchet brace.

Four auger bits, ¥4, ¥4, 34, 1 in.

Six gimlet bits, assorted.

One Forstner bit, % in.

One expansion bit, 24 to 3 in.

One screw driver bit.

One bit gauge.

One rose countersink.

One 10 in. screw driver.

One mallet.

Six hand screws, 12 in. open jaws.

Six hand screws, 8 in. open jaws.

One mounted oil stone, medium.

One oil can.

One half round cabinet file.

Two flat files, fine and medium.

Two three-cornered files.

One round file.

One file card.

One square-nose cutting pliers, 65 in.

One bench brush.

One pair dividers.

Two nail sets, small and medium.

One steel square.

One putty knife.

To these might be added a number of
special tools from time to time, such as
a universal plane, a router plane, an
automatic boring tool, a chute board,
etc., but they are more in the class of
luxuries rather than necessities.

A miter box, furniture clamps and a
bench-hook will be needed. They may
be purchased or made at home. Direc-
tions for making them will be given
later in the series. There can be no
satisfactory work done with dull tools:
a grind stone will be necessary. One of

ELECTRICIAN AND MECHANIC

the small stones which can be clamped
onto the bench is recommended for
home shop use.

METALWORKING TOOLS

In addition to the above, the following
tools will be needed for the metal work.

One round nose pliers, 64 in.

One pair snips, 2 in. cut.

One 8 oz. ball pien hammer.

One hand vise.

One rick punch.

One chasing hammer.

One round end mallet.

One jeweller’s saw frame, 4 in. deep.

One doz. extra blades for above.

One set chasing tools (6).

One hand drill.

One doz. assorted drills.

One rivet set.

One riveting hammer.

Other tools, consisting of numerous
hammers, stakes, anvil heads, etc., may
be added from time to time.

Lists of tools for the other crafts will
be given out from time to time as the
work advances. Materials needed for
each problem will be listed with the
problem, also methods of finishing.

A strong bench to work upon is of
great importance, and a design for one
is next shown. If the craftsman con-
siders himself capable, he may put it
together himself; but if he is beginning,
it is advisable that he have it made by
a carpenter or a cabinet maker.

A WORK BENCH

This bench is best constructed of
maple with soft wood drawer linings.
In the drawing two drawers are shown,
but more may be added below them if
the builder so desires. The 2 in. part
of the top should be glued up from
narrow strips set edgewise. The vise
is of the rapid-acting, parallel-jaw type
used extensively in cabinet works.

The lumber should be ordered as
follows, cut to exact size and sanded:

1 piece 2 in. x 11 in. x 40 in. maple.

1 piece 1in. x 2 in. x 40 in. maple.

1 piece 1in. x 64 in. x 40 in. maple.

1 piece 2in. x 3 in. x 23 in. maple.

2 pieces 2in. x 3 in. x 18 in. maple.

2 pieces 2in. x 2in. x 17 in. maple.

4 pieces 21in. x 2in. x 25 in. maple.

2 pieces 74 in. x 5 in. x 23 in. maple.

4 pieces 724 in. x 2 in. x 23 in. maple.

4 pieces 74 in. X 2 in. x 124 in. maple.
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2 pieces }4 in. x 5 in. x 23 in. pine.

4 pieces X4 in. x 5in. x 11} in. pine.

4 pieces )4 in. x 514 in. x 2214 in. pine.

In addition to the lumber will be
needed:

2 ft. 3{ in. dowell rod.

23 in. x 5 in. lag screws, with washers.

234in. x 4in. lag screws, with washers.

234 in. x 3in. lag screws, with washers.

2 drawer pulls.

1 rapid action vise, 9 in. opening.

1 bench stop.

24 pt. liquid glue.

1box 2in. 10s flat head bright screws.

51bs. 2 in. finishing nails.

3 1bs. 1 in. finishing nails.

There will be considerable glue, nails
and screws left over, but they may be
used on subsequent work. If the crafts-
man prefers hot glue to the liquid form,
he may use it, but the liquid glue is
nearly as strong and it does away with all
the muss and trouble of preparing the
hot glue.

In the drawing of the work bench,
Fig. 1 is the side elevation, Fig. 2 the
end elevation, Fig. 3 the plan or top
view, Fig. 4 a detail of a drawer and
Fig. 5 an enlarged detail of one corner
of a drawer.

Begin the work by assembling the
top. The 1x 6% in. piece is fastened
to the 2 in. piece by means of the tongue
and groove joint. It would be well to
have the joint fitted at the mill, as it
would save much labor and look much
better than if made by a beginner. The
back piece is screwed into place, the
screw heads being countersunk. Next
fasten the cleats to the top with the
smaller size of lag screws, using two
washers under each head. Now dowel
the legs to these top cleats and the floor
pieces, and put in the back brace. Be
very sure that your dimensions are the
same as those given on the drawing for
all of these steps. While the glue on
the pins is drying, the vise can be put
into position. Then you are ready to
assemble the drawers. The bottom,
composed of the 514 in. pieces is rab-
beted into the front and sides a little
way up from the lower edges. The joint
used to hold the front on to the sides is
made according to the detail of Fig. 5,
and is nailed into place. The runs for
the drawers are made of the 74 x 2 in.
stuff, as are also the pieces that prevent
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the drawers from sliding back too far.
When all is complete, fit the bench stop
in place a little above and to the right
of the vise. If the vise has metal jaws
when you receive it, it would be well to .
line the inside of them with pieces of
maple, so as not to mar any soft wood
held in them.

The finish on the bench should consist
in a good coat of raw oil, and when dry
by two coats of shellac. The shellac
can be purchased ready for use, or you
can buy it in the dry form and cut it
yourself. It comes in two colors, white
and orange. White shellac is recom-
mended for the work in this series. To
cut the dry form, the best method is to
use an earthenware or glass dish with
a tight cover. Fill the dish about half
full of the powder and pour on enough
wood alcohol to cover it. Stir it up
occasionally and add more alcohol until
it reaches the consistency of thick mo-
lasses. Thin it out with denatured
alcohol and it is ready for use. Sand
the wood down between each coat, as
it raises the grain somewhat.

ADDRESSES

For the benefit of those living in a
small town or in the country we wiil give
the addresses of firms carrying wood and
metal working tools. It would be well
to make out a list of the tools you intend
to purchase and send it to one or more
of them asking for prices. If you can-
not afford all of the tools on the given
list, cut it down to those you think you
will need the most, but above all get
good tools.

Woodworking Tools:
Chandler & Barber, Boston, Mass.
The Hammacher, Schlemmer Co.,
New York.
The Chas. A. Strelinger Co., Detroit,
Mich.

Orr & Lockett Hardware Co., Chicago.
Metal Working Tools:

The above, and

The Frost Arts and Crafts Workshop,

Dayton, Ohio.
(To be continued)

These be Fly Times, Sure
“Have you fly paper?” asked the lady.
And the clerk says, “Which will you
choose—
The Daily Aeroplane Record, or The
Aviation News?" .
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AUTOMATIC STABILITY IN AEROPLANES

While the aeroplane has developed
in a great many ways with considerable
rapidity, it is still entirely dependent on
hand control for its stability, at all
events when there is any wind, and a
great deal of ingenuity is being expended
in devices to make the stability auto-
matic. The question therefore arises
to what extent such automatic stability
is practicable or desirable. The term
“automatic stability’”’ may be used in
two senses. In the first place it may
simply mean such a disposition of the
planes that the machine has a tendency
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to fly in a horizontal position in still
air, or, in the second, it may mean some
device which will keep the machine
horizontal in a wind and correct any
deviations caused by puffs and eddies.
The difference between these two prin-
ciples can well be seen if we take the
analogy of a boat. The first meaning
of the term would simply be that it
would have a general tendency to go
straight, unless the rudder was altered;
the latter, that the steering was taken
entirely out of the steersman’s hands,
and that a straight course was kept by
some means, such as a gyroscope, with-
out the necessity of manual control.
With regard to the first point there
seems no doubt that the machine should
have as great a tendency to fly in its

correct position as is consistent with its
being handled as required. In the early
French machines the stability was en-
tirely automatic, both laterally and
longitudinally. If it was desired to go
up, the engine had to be run faster; and
if to descend, the engine was run slower
or stopped. Lateral stablhty was pro-
vided for by vertical partitions between
the planes. This system is unsatis-
factory in many ways, one of the most
obvious being that it prevents the full
speed of the machine being used in
horizontal flight. It also prevents the
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machine being tilted over for turning
corners sharply. Further, it does not
appear to provide satisfactorily for the
correction of deflections due to the vary-
ing currents of air. Hence, purely
automatic stability of this type has
been completely abandoned in all recent
flying machines.

In the early American aeroplanes, on
the other hand, we have the extreme of
the hand control As there was no tail
at all, the longitudinal stability depended
entirely on the hand-control, and there
was no real tendency for the machine to
fly horizontally if the control lever was
released. The result of this difference
from the French machines was very
evident when the Wrights first came
over to Europe, for they could manoeuvre
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in the air in a way that the French
had never dreamed of. At the same
time the extent to which the stability
was dependent on the hand-control ap-
peared to be overdone, as it made the
machine more difficult to fly than was
necessary.

The large majority of the recent flying
machines, therefore, have some kind of a
tailywith a fixed surface, supplemented
by a hand-controlled elevator. If the
fixed part is of suitable size, there will
then be a speed at which the machine
will fly horizontally, even if thelever-
controlled elevator is released, and the
latter need therefore only be used for

i S

Wright Siplane,

altering the elevation independent of the
speed, and for correcting the disturb-
ance caused by puffs. The lateral
stability of all recent machines is hand-
controlled, as in the early American ones.

It is theoretically possible to replace
the hand-control in this type of machine
by an automatic one controlled by a
gyroscope or some similar device. This
system has been much advocated in
some quarters, and a good deal of in-
genuity has been expended on its de-
velopment. It seems very doubtful,
however, whether it would be satisfac-
tory even if a perfect arrangement for
it could be designed. The theoretical
advantage would be that the fallibility
of the human factor would be eliminated,
and the machine would fly at its proper
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level under all circumstances: Those
who advocate automatic control point
out that the results are disastrous if the
pilot loses his head or makes a mistake
in a hand-controlled machine. If, how-
ever, the control was absolutely auto-
matic, it is not clear how the machine
could be properly handled. In starting,
for instance, the machine must elevate
rapidly, afterward assuming a more
horizontal position for flight. Again,
should the engine stop, the machine
must be depressed at the head in order
to make a ‘“‘vol plane” or it will stop
and all control will be lost. In this
case the machine would be almost certain

to fall. In puffy winds the purely auto-
matic control would probably also be a
source of danger, as it would prevent
the machine being humored in accord-
ance with the puffs. What is true of
the longitudinal stability is also true
of the lateral stability.

Of course, a system of automatic
control might be devised which, again,
was inter-connected with a hand control,
so that it might be modified to suit cir-
cumstances; but in this case it appears
probable that the disadvantages of both
the hand and automatic control would
be retained. There would be all the
complication of an automatic control,
while there would be as great a liability
for the pilot to make a wrong movement
as if the automatic part was not there.
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In considering the question of auto-
matic stability, when maintained by any
mechanical contrivance, it must always
be remembered that there is the possi-
bility of its going wrong, and in many
cases the probability of this is at least as
great as the probability of the human
being failing. How far this would be
the case in automatic control it is im-
possible to tell, but the apparatus would
probably be complicated and delicate,
while it is necessary that the weight
should be cut as fine as possible, and it
must work under all conditions of

Curtins Biplane
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weather without having any attention
whatever en route. It is possible that
a control absolutely reliable under these
circumstances might be made, but it is
quite certain that there are many ele-
ments of failure present, and failure
would be disastrous.

In fact there is a great deal of truth
in the old saying that ‘‘the best auto-
matic machine is a well trained man.”
This may not, of course, be universally
true, and there are undoubtedly cases
where really automatic devices work
well; for example, the ordinary safety
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Wilbur Wright (h»ogmum),m-wr_nf}n.;.m\;:g,,_:. Wright. Maching ™

valve. There are, however, a very
large number of cases where it is found
best to rely on the man in control, and
it}is not found that in practice this en-
tails any serious risk. The fact that a
serious accident would occur if a man
did not do the right thing is no reason
in itself why he should not do the right
thing. Signal men, engine drivers,
motor car drivers and a very large num-
ber of other men areall in positions where
a false move would cause a bad accident,
but there is no reason why they should
make false moves, and they very seldom
do. Similarly, at sea, the whole safety
of a ship and all on board is entirely
dependent on the action of those in
charge. In the case of a small boat,
such as a fishing boat, sailing in a heavy
sea, a mistake on the part of the helms-
man may cause the death of all on board;
yet no one feels nervous, for they know
that there is no reason why he should
make a mistake.

It seems therefore probable that in
the future the navigation of the air will
follow the practice of the navigation of
the sea, and that the guidance will not
be automatic but hand-controlled. Not
only will this in all probability give
greater stability under all ordinary con-
ditions than is likely to be attained by
any automatic device, but it will give
far more power of meeting unusual con-
ditions. The aeroplane, like the boat,
is subject to waves and puffs, and in

order to get the best results there must
be a power of meeting the disturbances
caused by them. Anyone who has seen
a skilled man steering a small boat in a
heavy sea will realize that there is no
possibility of making any automatic
device which would take his place, and
that any attempt to make the steering
automatic by such means as a gyroscope
would mean the certain swamping of
the boat in a sea through which she
could be steered quite safely by hand.
A corresponding result will probably
also be obtained with the aeroplane.
—London Engineering.

Jimmy saw a mosquito on the wall
one day that had evidently had a full
meal off some one, as it was quite red
with blood; and he called out: *“Oh,
Mother, look! Here’s a mosquito, and
he's ripe!—Everybody's.

It was at a colored camp-meeting in
a southern town, and a colored evange-
list was exhorting his hearers to flee
from the wrath to come. *I warn yo',"”
he thundered, *“that, in the language of
the Scriptures, there will be ‘weeping
and wailing and gnashing of teeth.’

At this point an old colored woman in
the back of the tent stood up: “Brother,
I have no teeth.”

“Sister,”” returned the evangelist,
severely, *teeth will be provided.”

— Everybody's.

»
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ELECTRICAL INSTRUCTION IN CHINA

At the meeting of the London Society
of Model Engineers, on February lst,
Dr. William Wilson, of the China Inland
Mission, gave a most interesting lecture
on his experience in teaching native
students in China the construction and
working of electrical and other scientific
apparatus. In his opening remarks,
Dr. Wilson referred to the remarkable
progress which China is now making
in the adoption of western methods
and ideas. The few hundreds of miles
of railway, which sufficed till quite re-
cently, have now grown to several
thousands of miles; the telegraph sys-
tem, which formerly existed only in the
Treaty Ports, is now sbeing extended
all over the country; while the postal
transmission of letters, which used to
be carried on by native coolies at infre-
quent intervals, is now done in a won-
derfully prompt and systematic manner.
Even postal orders are in regular use,
and the three thousand post offices now
in existence are being added to at the
rate of about cne per day.

This modernizing progress has ex-
tended even to the conduct of examina-
tions. Formerly, the examination hall
at the capital of the Province in which
Dr. Wilson was located, consisted of
some 20,000 separate cells, this number
of students being examined at one time,
and each student being confined in his
own cell for three days, the period for
which the examination lasted. Now
this has been all done away with, and the
students are examined by the methods
which prevail in the western world.

Dr. Wilson said that for a long time
he found it was very difficult to get
into sympathetic touch with the edu-
cated native classes. They were all
students of Confucius, and having
mastered the writings of that historic
sage, they considered that there was
nothing more which the ‘foreigner”
could teach them. This self-sufficient
feeling made them very difficult of ap-
proach, until at last Dr. Wilson hit
upon the happy idea of trying to interest
them in the wonders of electrical and

Dr. Wilson in his Science Lecture Hall
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physical science. Having some spare
space in the hospital attached to the
mission, he arranged a show of scientific
apparatus, which he invited students
of the surrounding district to come and
inspect. They came, and saw, and
wondered, and so keenly was their in-
terest aroused in the strange things
demonstrated before them, that they
begged Dr. Wilson to give a regular
course of lectures. He replied that if
they would guarantee the regular attend-
ance of a selected set of students, he
would see what he could do. The
promise was at once forthcoming, and
a preliminary course was arranged and
commenced. So that the lectures might
be given under proper conditions, a
special lecture hall was built, measuring
50 x 30 ft., with a gallery all round, and
the services of a joiner, a blacksmith
and a tinsmith were engaged. These
craftsmen were employed in making
parts for the various pieces of apparatus
which the students were to complete.
A difficulty soon arose from the fact
that no insulated wire could be obtained,
although bright copper wire was to be
had from Chong Ching, a mere trifle of
eight days’ journey away. 'Dr .Wilson
accordingly devised a wire-covering ap-
paratus, and made the students cover
their own wire. After a time the stu-
dents were relieved from this part of
their work, and a discharged hospital
patient was taught the process. He,
having acquired the necessary skill,
was regularly engaged on piece-work,
under which arrangement the cost of
covering worked out at about 1d. per
100 ft. Altogether, some 10 miles of
wire have been covered. The compass
needles, and the needles for the tele-
graph instruments were also obtained
from Chong Ching, being made from
the springs from broken c¢locks. So
great was the demand for these springs
that the inhabitants of Chong Ching
mildly remonstrated, and pointed out
that their clocks were not getting broken
fast enough to keep pace with Dr.
Wilson’s requirements.

The first batch ‘of students were
twenty-six in number, and many of
them were men who had taken their
college degrees. One hour per day was
occupied by a lecture, and the rest of
the time was devoted to the making

of apparatus. The work was arranged
so that the students were all engaged
on the same piece of apparatus on the
same day, each student making his own
complete instrument, which, when fin-
ished and tested, would be signed by
the student with his name, and then
placed in the stores. The course lasted
one month, during which time each
student was expected to make twenty
different pieces of apparatus. Thus
over 500 individual instruments would
be completed during the month by the
class. At the end of the course each
student would receive from the stores
the various pieces of apparatus he had
made, and having carefully packed them
up, would engage a coolie to carry
them home for him, the journey in most
instances meaning several days’ march.

The number of students increased so
much as the interesting nature of the
studies became more generally known,
that the stock of parts for the apparatus
had to be prepared 100 sets at a time,
no less than six joiners being engaged
on piece-work on their preparation..
These parts were made during the inter-

" vals between the courses and put into

stock, so that when the students arrived,
everything was ready for giving out to
them. The number of pieces of appa-
ratus being subsequently increased to
twenty-three, and 100 sets for each in-
strument being put in hand at once,
there were no less than 2,300 sets of
parts in stock in the stores at the com-
mencement of each course.

Dr. Wilson showed a number of pho-
tographs of apparatus made by the
students, and these included Wimshurst
machines, induction coils, telegraph
instruments, wireless telegraphy ap-
paratus, batteries, telephones, micro-
phones, galvanometers, electro-magnets,
electric motors, etc. Amongst the vari-
ous pieces of lecture apparatus was a
wooden model of a horizontal steam
engine, with the cylinder made to take
apart to show the working of the piston
and valve. This was made under Dr.
Wilson’s instruction by a native joiner,
who had not the remotest idea of what
it was he was making.. Another in-
structive model was that of the tubular
bridge over the Menai Straits, shown
side by side with a model to the sale
scale of a Chinese bridge of 80 ft. span,
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which, locally, was considered a fine
piece of work. The native bridge is, of
course, quite dwarfed by the immense
tubular bridge. The latter is used also
to explain the use of hydraulic power in
lifting the enormous iron spans into
place, and another model shows the
use of air-locks in the construction of
foundations. In the lecture-room are
a number of wall diagrams explaining
various details of construction of scien-
tific apparatus, and also a cardboard
mode!l of the Tower Bridge.

A particularly interesting photograph
was that of a group of apparatus made
by one of Dr. Wilson’s best students.
This young man arrived at the mission
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force and suction pumps, and other
physical apparatus. On returning to
his native city he was appointed by the
Chief Mandarin to give a lecture in an
old temple, and this dignitary was so
pleased with the student’s work that
he presented him with a top hat and
dress boots—the highest compliment
he could pay.

A short time before Dr. Wilson re-
turned to England on furlough, an
exhibition was held at the capital of
the Province, which is a city of some
400,000 inhabitants. The Mandarin in
Dr. Wilson’s locality was informed by
his superior in office that the exhibits
from his district had in previous years

Some Apparatus Made by Dr. Wilson’s Students

station at a time when there was no
course in progress, and was told he would
have to wait three months for the next
course. He did not mind this at all,
but quietly settled down and commenced
to study from books. When the first
course arrived and had been duly com-
pleted, he decided to wait for another
course, in spite of being told that the
same ground would be covered again.
He said he thought he would understand
it better if he did it all again. The
second course completed, he decided
to stay for yet another, and again went
through the regular routine. In the
intervals he made some extra pieces of
apparatus, such as a Bramah press,

not been at all satisfactory, and he was
told that on this occasion something
special would be looked for. The Man-
darin, knowing of Dr. Wilson’s work,
consulted him, and suggested that he
should show some of his own and his
students’ apparatus. Dr. Wilson con-
sented, and six coolies were dispatched
to the capital, a ten days’ journey, with
two complete sets of apparatus—one
specially got up for exhibition purposes,
and the other representing the ordinary
work of the students. The exhibition
was held in an enormous temple, and
in a suitable building the electrical ex-
hibits were arranged, one half of them
being shown at work. By special ar-
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Native Students at Work

rangement with the educational author-
ities, numerous parties of students from
the various schools and colleges visited
this section of the exhibition, and were
immensely interested, not only in the
instruments themselves, but in the
lectures and demonstrations which Dr.
Wilson and his students gave.

The enthusiasm which has thus far
been aroused in the better-class native
for this science study has decided Dr.
Wilson to settle in the capital on his
return to China, and to continue his
work amid the more populous surround-
ings. He hopes by this means to be
able to exert a beneficial influence,
which it would be impussible to do in
any other way.

The scene of these really remarkable
educational doings is 1,500 miles from
the coast, near the borders of Thibet.
To arrive there Dr. Wilson has to go
from Shanghai 600 miles up the Yangtse
River to Hankow, thence by smaller
steamer up to I. Chang, and a further
two weeks’ sail by junk up to Wan-
Hsien. The river is then quitted and
a five-day overland journey made to
Sui-Ting-Fu. When one considers that
if electrical apparatus were ordered
from England, it would have to be
transhipped several times, to be handled
in the roughest of ways by ignorant
natives, and that, finally, after its
journey of several months, it would

probably arrive mostly broken in pieces,
one realizes the wisdom of Dr. Wilson
in making his apparatus on the spot.
But in realizing this, one cannot help
but admire the remarkable resourceful-
ness and ability which has enabled him
to do it in the face of what to most
people would be insuperable difficulties.
Needless to add, Dr. Wilson’s lecture
was listened to with the deepest inter-
est, and his modest but fascinating
account of his experiences evoked the
greatest admiration and enthusiasm
amongst the members of the Society
of Model Engineers.—Model Engineer.

The South Sea Finger-Bowl

Civilized man did not invent the
finger-bowl either in form or in use. It
was used in the South Sea Islands some
hundreds of years before Europeans and
Americans found out that they were
necessary to their own refinement. A
bowl of water is handed round to every
diner in a South Sea house.

This South Sea finger-bowl is half a
cocoanut-shell, beautiful, useful, practi-
cally unbreakable, yet not of sufficient
worth to prevent its being thrown away
tomorrow and replaced by a fresh one
from the nearest palm.
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LATHE WORK: OVERHEAD FOR MILLING ATTACHMENTS—Part II1

‘'SIGMA"’

As stated in my last article, I will
take up the matter of suitable apparatus
for driving the milling spindle. Owing
to the longitudinal movement of the mill-
ing attachment, provision must be made
to permit the driving pulley to move like-
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wise along its shaft, and this is usually
done by splining the shaft and fitting
a feather key its entire length. A key
seat is cut in the hub of the pulley, thus
permitting it to slide freely along its
shgft, but at the same time revolving
with it. However, one of the best
overheads yet devised—and it has the
merit of being very easily and cheaply
constructed—is shown “belted-up’ in
Fig. 20 and in detail in Fig. 21.

This type differs from the one just
described in that the pulley is replaced
by a long wooden drum and over which
the belt is free to travel longitudinally.
As the tool is moved in a traverse or
vertical direction the tension of the belt
would be continually interfered with,"so
gsome arrangement to automatically
keep the tension uniform must be pro-
vided.

By referring to Fig. 21 it will be seen
that the wooded drum is not driven
directly by the lathe foot wheel or other
source of power, but an intermediate
shaft and pulleys is provided. This
intermediate shaft is hung from the
ceiling or other support, and the drum is
arranged so as to swing around it as a

|
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centre. Thus, while the distance be-
tween these two shafts is the same in
any position of the drum, a very satis-
factory and efficient method of securing
a uniform tension of the driving belt is
easily obtained by swinging the drum
upward.

The drum and intermediate shaft f is
carried in an iron frame as shown in
Fig. 22, and which can be made by any
blacksmith. Pivot bearings are used
instead of the usual type, as they are
easier to make and run with very little
friction. The pivot screws a,a,0,q,
are ordinary ‘‘cone’ end set screws, and
the included angle of the point is usually
82 degrees, though some makes are of
60-degree angle. When the frame is
received from the blacksmith it should
be as near square as possible, and when
laid on a flat surface all four corners
should bear on it equally, and if found
to be all right the holes for the pivot
screws can be laid out,drilled and tapped.
Lock-nuts [ are used to prevent the
pivots from turning after they are prop-
erly adjusted.

The hanger % supports the whole
arrangement, and it is merely a piece
of 34 x 14 in. iron bent U-shaped, and
the two ends drilled so as to let the pivot
screws pass through nicely, and thus
when the hanger is attached to the ceil-
ing, with the frame in place, the frame
and the drum can freely swing about
the shaft f. The cone pulleys can be
“built-up” of single iron pulleys, or
they can be turned out of hard wood, in
which case a simple pattern should be
made from which two castings are ob-
tained similar to Fig. 22. These flanges
are drilled out and the boss tapped for
a set screw so they can be secured to

the shafts, and the flanges are drilled

with six small holes so they can be at-
tached to the largest cone pulley with
wood screws, the other two pulleys being
glued and screwed to each other and to
the large pulley. An alternate method
is to use square shafts and all pulleys
made with a square hole and a drive fit
on the shafts, glue being applied to the
holes before driving them on. '

The shaft need not go clear through
the drum, but short shafts can be driven
into holes bored in each end of the drum
about 6 in. deep; and, while not shown

in the drawing, collars might well be
applied at each end of the drum so as
to prevent any possibility of the shafts
working into it and letting it drop out of
the frame,

A detail of the shaft ends is shown in
Fig. 21a, and it will be seen that the
shaft is centre-drilled and reamed much
the same as is done on work that is to be
turned in the lathe, a small drill being
run in first far enough to give plenty of
clearance for the end of the pivots.
The distance y need not be over 14 in.
and should hardly be less than 12 in.
An eye-bolt ¢ is attached as shown, and
the cord or light chain to which the
tension weight is fastened is secured
to it. A couple of ordinary screw pul-
leys are attached to the ceiling as shown
in Fig. 20, and the chain is passed over
these. After the overhead has been
completed and fastened in place to the
ceiling, move the lathe in such a position
that the belt from the foot wheel to the
overhead will just clear the lathe at a,
Fig. 20.

If the frame has been made of too
light iron, or for any other reason there
is a tendency to spread apart end-wise
when in use, 34 in. holes can be drilled
midway between the pivot screws and
a 34 in. rod passed through with a nut
on either end, by which means the frame
can be pulled together and prevent any
future trouble from this cause.

The Erratic Popular Taste

“Young man,” said the woman at the
ticket office, “why don’t you answer me
when I ask you whether this is a moral
and proper show?”

‘‘Because,”’answered the theatre treas-
urer frankly, “I'm not a good enough
judge of human nature to know which
way to answer without losing a custom-
er.”"—Washington Star.

“You are charged with carrying a
razor,” said the magistrate; ‘“‘what
have you to say?”

“But hit’s a safety razor,” pleaded
Rastus.

“What difference does that make?”’
the court asked.

“Well, Yo' Hono’, a safety razor am
carried only fo’ de moral effect.”

—Everybody’s.

L
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OXY-ACETYLENE WELDINGS AND THE GENERATION OF OXYGEN GAS
F. A. SAYLOR

— e 1

Fig.1 Externally heated oxygen plant with compressor

In the oxy-acetylene process of weld-
ing, two gases are used: oxygen and
acetylene. The acetylene is made by
immersion of carbide of calcium in
water and the generating apparatus is
very simple.

Its use is so wide-spread that almost
everyone is acquainted with the process
of manufacture, but as oxygen is not
generally used for domestic or industrial
purposes, the method of manufacture
is not so well understood.

The blow torch uses a mixture of the
two gases in the proportion of 1 part
acetylene to 1} parts oxygen, and as
the cost of oxygen is over double that of
acetylene, the question of a cheap source
of supply is vital to the user of the
autogenous welding plant.

Hundreds of repair shops have sprung
up all over the country since the advent
of this process, and more are being
equipped every day. The garage and
automobile repairsmen are especially
interested as well as machine shops and
general blacksmiths, and the process is
particularly adapted for their use.

Among the proprietory chemicals are
oxyvite, oxygenite, lavossite, epurite
(oxone), etc., all of which are or have
been more or less used by owners of
welding apparatus. Most of these are
ordinary chemicals or chemical mixtures,
which have been given titles by their
exploiters so that clients will purchase
from them alone.

Some of these processes claim a very
low cost of production, but as a rule
when this is true the apparatus is high-
priced. A combination sometimes used
for production of oxygen is copper sul-
phate, iron sulphate and bleach powder.
A steel tank containing an agitator, to
stir the mixture, is used as a generating
chamber. This tank has a hand hole
in the top through which to introduce
the bleach powder. The bleach powder
(chlorinated line) is put in first, then
the hand hole is closed. Water is then
admitted and afterwards a solution of
iron and copper sulphate is allowed to
flow in at the bottom. As soon as the
iron and copper sulphate reach the solu-
tion of bleach powder and water, oxygen
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is liberated. The agitator should be
kept moving constantly during the
process of generation.

As soon as generation starts the gas is
carried off to a cleaning tank, where it is
passed through clean water, and then a
caustic solution to remove the chlorine;
it is then gathered in a gasometer and
compressed into a tank.

A plant of this character can easily
be made, but it is rather cumbersome.

The chemicals most largely used for
the purpose of oxygen generation by
welders are potassium chlorate and
manganese dioxide. These can be pur-
chased almost anywhere, and the cost
is low. A number of different plants
are on the market, ranging in price from
a couple of hundred dollars upward to
a thousand, but in all of them the prin-
ciple is the same though the method of
application may be different. They all
work on the basis of the decomposition
of potassium chlorate under heat into
free oxygen and potassium chloride.
Manganese dioxide is added to the po-
tassium chlorate in the proportion of
1 part of the black oxide of manganese
to 8 parts of potassium chlorate. The
manganese is added to prevent too rapid
generation, also to make the mass more
permeable to the heat. Heat is applied
either internally or externally.

In the internally heated type of
plant the mixture of potassium chlorate
and manganese dioxide are placed
in a heavy retort of steel or wrought
iron, and a cartridge of carbon
placed in the centre. A small quan-
tity of ignition powder is placed on top
the cartridge and fired. The cap is then
closed, and the oxygen generated by the
heat sustains combustion of the cart-
ridge. The excess of oxygen not used
for combustion passes out of the retort
through one or more cleaning devices
into a storage tank, where it compresses
to an amount determined by the size of
the tank and amount of the charge.

Fig. 1 shows an externally heated
plant using pump to compress the gas.

With this plant the mixture of potas-
sium chlorate and manganese dioxide
is placed in a pan and the pan inserted
in a light sheet steel retort. The retort
is then senled, and heat applied exter-
nally by means of a gas jet. The gas
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passes from the retort into three wash
barrels, the first and last of which con-
tain pure water, and the second a solu-
tion of caustic soda. After passing alter-
nately through the barrels it flows into
a gasometer from which it is drawn by
a pump and compressed into tanks at
about 300 lbs. per sq. in. pressure. The
pump must be especially designed for
oxygen, and is usually two-stage, first
cylinder compressing to 150 1bs., and the
second taking from the first to 300 Ibs.
The cylinders are submerged in water,the
linings are composition metal and lubri-
cation is by means of a soapy solution,

Oil must never be used as a lubricant
in the presence of oxygen, as, being car-
bonacious, it forms a highly explosive
mixture.

Fig. 2 shows an externally heated
plant not requiring compressor.

This is probably the simplest and
safest type of plant manufactured, as
no compressor is required, yet tanks can
be filled to the same pressure as with a
pump, and both portable tanks and
stationary receiver can be filled at the
same time.

This plant consists of but three parts,
viz.: furnace and retort, scrubber and
receiver.

The furnace is a sheet steel or iron
case lined with asbestos board with
perforated bottom and hinged door.
If coal, coke or wood are to be used as
fuel, the perforated bottom can be
omitted, and light grate bars of cast-
iron used.

Through this furnace, close to the top,
is passed a heavy retort, 5 or 6 in. in
diameter, of wrought iron or steel. One
end of this retort is closed by a heavy
threaded cap or a flanged connection
can be used with blind end. The other
end is closed by a %4 in. plate welded or
brazed in. This end is pierced for 4 in.
extra heavy pipe line, in which are placed
in the order named a safety valve,
gauge, union and asbestos packed iron
cock.

The scrubber consists of a 5 in. extra
heavy tube, the lower end of which is
seated in a cast base, and the upper
provided with flange and bolted cover.
Half way in the scrubber a nipple is
inserted and to this is attached a pipe
extending to the bottom of the tube. A
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Fig.2. Externally heated oxygen plant not using compression

filter is inserted in the top, and alternate
layers of some filtering substance and
a chemical for cleaning the oxygen are
placed in the case. From this scrubber
a pipe is connected to the receiver.

If the plant is of the so-called portable
type, acetylene is purchased in cylinders,
but in larger plants the generator is
almost invariably used.

It is impossible to compress acetylene
in cylinders by itself, as it is highly ex-
plosive when compressed to 30 Ibs. or
above. ’

It was discovered several years ago
that acetone—a wood distillate—had the
peculiar property of absorbing twenty-
five times its volume of acetylene for
each atmospheric pressure to which it
was raised. This is taken advantage of
by the manufacturers in order to safely
compress the gas into portable form.

Cylinders of steel are filled with asbes-
tos discs until completely filled. Ace-
tone is then introduced until the discs
are filled to saturation. Acetylene is
then compressed into the cylinders until
a pressure of 150 lbs. is registered.

A cylinder 10 x 30 in. will hold 125
cu. ft. of gas compressed to 150 lbs., and
a cylinder 12 x 36 in. will hold 225 cu. ft.,

weight of the filled tanks being about
90 1bs. and 160 lbs. respectively. These
tanks are provided with suitable valve
and key, and in the bottom of the cylin-
der is inserted a fusible plug. A redu-
cing valve supplied with the plant is
attached to the outlet on the tank so
that the tank pressure of 150 lbs. can
be cut down to the necessary blow-pipe
pressure, which ranges from 1 or 2 lbs.
with the small size tips, to 10 or 12 lbs.
with the large size nozzles.

The larger-sized plants use acetylene
generators of the pressure type, and the
gas is piped to the work bench, where it
is reduced in the same manner as with
the tanks.

The oxygen supply for the portable
plants is contained in tanks somewhat
larger than the acetylene cylinders, but
as oxygen is not an inflammable gas,
and is inert unless mixed with some
foreign substance or gas, it is not neces-
sary to have an absorbing medium in
which to compress it. It is compressed
directly into steel cylinders at pressures
ranging from 250 to 1,800 1bs. per sq. in.,
dependent upon the method of manu-
facture.

It is usual to compress 100 cu. ft. in
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a cylinder, and at the lower pressure,
the cylinders measure about 16 x 54 in.,
and weigh about 180 Ilbs., while the
high pressure cylinders weigh about
132 1bs. and measure considerably less.

The oxygen is reduced in pressure in
the same manner as the acetylene, and
both gases are conducted to the blow-
torch by rubber hose, and unite in the
mixing chamber of the nozzle. This
means that the two gases are kept
separate until very close to the point
of ignition, and the mixing chamber is
reduced to the smallest possible dimen-
sions. This is a wise provision, as the
mixture is highly explosive.

All blow-torches are provided with
devices to prevent the flame from travel-
ing back to the source of acetylene
supply and thus causing an explosion.

The oxygen being at a very much
higher pressure than the acetylene (from
two to three times higher) in event of
the nozzle being stopped up by a bit of
hot metal, dirt or otherwise, would back
up into the acetylene pipe and when
ignited a heavy explosion would take
place, probably doing considerable dam-
age to the operator. Flash backs fre-
quently occur in almost every style of
torch, but the mixing chamber being
small no damage is done.

The flash back protector is either a
back pressure valve, wire screen, scored
cylinder or a chamber packed with
porous earth, mineral wool, or a number
of very small tubes. All of these are
effective, some better than others.

Torches vary greatly in design, but all
follow along the same lines in their prin-
ciple of operation. The variation is in
the mechanical details and each manu-
facturer exploits his own ideas as to
what is desirable or non-desirable in a
torch, but all strive for the all-important
feature of a mixture of gases that will
give a neutral flame.

OXYGEN

Oxygen is widely distributed, and
enters into every form of animal and
vegetable life and is combined with
many of the elements. It can be ex-
tracted from many substances, but for
commercial use these are at present con-
fined to but very few.

The manufacturers who depend upon
the sale in large quantities use the elec-
trolytic, barium oxide or liquid air

processes, but all of these require a large
primary investment, and are intended
only for manufacture on a very large
scale.

The electrolytic process depends upon
the decomposition of water into its two
elements of hydrogen and oxygen by
means of an electric current. It is used
only where electricity can be made
cheaply, as the cost is high.

The barium oxide process is declared
by authorities to be more a laboratory
process than a commercial proposition,
and the only installation in the United
States for the manufacture of oxygen
for public sale, has not been in operation
long enough to warrant any deduction
to the contrary.

The one successful method of genera-
tion of oxygen in very large quantities
at a very low rate, is the liquid air
process. In this process air is liquified
and the oxygen separated from the
nitrogen by fractional distillation. It
is claimed that the cost is very low, but
as the first cost of a plant is high, and
the quantity made is great, it is suitable
only for companies organized for the
sale of oxygen.

The user of the oxy-acetylene welding
process who is desirous of making his
own gas has a great many methods at
his command, and the apparatus is
moderate in price. Some of these
methods demand the use of a proprie-
tory chemical, in which case he is de-
pendent entirely upon the company
from whom he purchases his generating
apparatus for his supply of raw material,
and some use chemicals purchasable
on the open market.

The receiver consists of a welded,
riveted or brazed tank of not less than
5 cu. ft. capacity, tested to at least
double the pressure at which the gas is
to be compressed. A valve is inserted
between the scrubber and receiver, and
another on the far side of the *“Tee”
leading into the tank. The pipe line
can be extended beyond this valve, to
take as many tanks as may be desired,
and these tanks can be connected per-
manently in the line, or a hose connec-
tion made, allowing the tanks to be
removed and used where desired. Where
a plant of this character is used for shop
work, the receivers are usually connected
permanently and a pipe line run from

&
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them to the work bench, where as many
attachments as may be needed can be
made.

The operation of generating gas is
very simple. A mixture of potassium
chlorate (8 parts) and manganese di-
oxide (1 part), weighing from 12 to 20
Ibs., according to the size of the retort,
is placed in a pan and the pan inserted
in the furnace. The cap is screwed on,
or if it is of the flanged type, the plate
is bolted in place and heat is applied.

The heating arrangement may be of
any type whether solid, liquid, or
gaseous. The solid would, of course,
be coal, wood or coke, the liquid a
coal oil, gasoline or fuel oil burner, and
the gas either natural, artificial or acety-
lene. In a very short time (from 15 to
30 minutes, dependent upon the nature
of the fuel) it will be noticed that the
pipe leading from the retort is getting
warm, and shortly the gauge shows that
generation has commenced. The rise
in pressure is regular and rapid, requir-
ing about 12 to 15 minutes to exhaust
the charge. When the needle of the

gauge will rise no higher the charge is
exhausted, and the valve between the
retort and scrubber must be closed.

The retort can then be opened, a
fresh charge inserted and the operation
repeated. After the first charge has
been made, generation is more rapid,
as the retort is warm and less time is
required.

Four feet of gas is generated per pound
of mixture; if the receiving tank is of
6 cu. ft. capacity, this will give a pressure
in the receiving tank of 10 lbs., so that
with a 20 1b. charge in the retort, 200
Ibs. pressure is secured in the receiver.
The gas passing into the scrubber is
cooled very rapidly, and may be used
at the torch as soon as generation starts.

There is very little opportunity for
accident with a plant of this type. Even
if the valve between the scrubber and
retort is left closed when a charge is
inserted, the safety valve will prevent
damage to the apparatus.

It requires very little floor space,
about 20 x 60 in., and can be expanded
to generate any amount of gas required.

A PANTOGRAPH
C. W. WEBBER

A pantograph is an instrument used
by draftsmen for enlarging drawings,
maps, etc., and should be known by
every student. Before turning to the
construction of the instrument it would
be well to give a brief description of it.
The pantograph belongs to that class of
mechanisms known as four-bar linkages,
and may be represented by the diagram,
Fig. 1, in which AF and FC are two
straight members pivoted at F, and
having the two members BD and BE
pivoted to them at D and E, the mem-
bers being pivoted at B. Now if point
A is fixed and we move B, it will be seen
that spoint C will move also. It can be
easily proved that if A,B and C lie in
the same straight line and the figure
BDFE is a parallelogram, the distance
which B moves is to the distance AB
as the distance C moves is to the distance
AC. Representing the new position
of the parts by the dotted lines we have

BB :AB=CC : AC

It will thus be readily seen that by
placing a pencil at C and a tracing point
at B, that by following the outline of
a drawing with B it will be reproduced
on a larger scale by the pencil C, for it
can also be shown that C and B will
move in the same direction and in a
similar manner. It only remains to
adjust the ratio of the distances A B and
AC to get any degree of enlargement.

The construction of a good instrument
is quite a simple matter, needing the
following material:

(1) 4 pieces of straight grained wood
221in. long, %4 in. wide and 3%e in. thick.

(2) 1 piece of wood 3% in. long, 1 in.
wide and !4 in. thick.

(3) 3 No. 8-32 filister head brass
machine screws 34 in. long.

(4) 1 piece brass tubing with thick
walls, tube to be a running fit for the
heads of the machine screws (3). This
will be about % in. inside diameter
and 3 in. long.
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(5 2 No. 4-36 thumb screws { in.
long.

(6) 3 No. 8-32 brass thumb nuts, such
as are found on dry batteries.

(7) 1 piece brass rod, 1 in. long, ¥
in. diameter.

(8) 1 piece No. 24 spring brass wire
2 ft. long.

(9) 1steel ball bearing !{ in. diameter.

(10) 2 small screw eyes having !4 in.
shanks, and 2 having 34 in. shanks.

While this seems a rather long bill of
material, it can all be bought for twenty-
five or thirty cents. The sticks would
probably be made of wood at hand,
while old dry cells are very common
so that these two items would cost
nothing.

A centre line is drawn along each
stick (1) and distances laid off (Fig. 2)
as follows, A being 3 in. from the end:

AB 24 in. 1] 13 in.
BC 1% in. JK ¢ in.
CD 2§} in. KL 3 in
DE 14} in. LM & in
EF 13} in MN % in.
FG 1} in. NO 1} in.
GH §iin. OP }}in
HI §3 in PQ i} in.
QR 2}1in.

It would be better to lay off the dis-
tances on one piece only, and then clamp
all four firmly together and drill holes
at each point large enough to allow one
of the screw eyes to be screwed in with-
out splitting the wood. Letter the holes
as shown in the drawing (Fig. 2).

Next, from the piece of wood (2) cut
a block, as shown in Fig. 3, boring holes
at A and B for screw eyes as above.

Next in order is the pencil holder.
From the brass tubing (4) cut a piece
34 in. long and solder the head of one
of the machine screws into one end.
This can be done very nicely by cleaning
the head of the screw and the inside of
the tube, and then tinning the head.
By tinning is meant to give it a thin
coating of solder. Apply flux to the
inside of the tube and force the head of
the screw in, then heat for about one-
half a minute in a gas stove flame. This
gives a nice joint which is very strong.

The finished holder is shown in Fig. 4.
A hole is drilled in the tube at A, with a
No. 45 drill and tapped 4-36. This is to
hold the thumb screw (5). A pencil

such as is used on dance orders is placed
in the tube and the thumb screw tight-
ened. This completes the pencil holder.

The tracer is made in the same man-
ner, except that in place of the pencil a
dull point is used. This can be made
from the short piece of brass rod (7), by
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putting it in a chuck and finishing toa
point with a file while rotating it
rapidly, being sure to round the point
slightly.

The back support is made from a piece
of the tubing (4) 1 in. long, having a
piece of brass (Fig. 5) soldered on the
bottom. The support is shown in cross-
section in Fig. 6. After the bottom
piece is soldered on, a spring is made by
winding the brass wire around a %se in.
rod. The steel ball (9) is dropped in,
the spring put over that and the screw
soldered into place.

The parts are now assembled, as
shown in Fig. 7, the holes at the ends
of the sticks being enlarged enough to
receive the machine screw.

The instrument is used as follows:

The point A (Fig.1) is fastened on the
left side of the drawing board, being
sure that the point F rests on the board.
Next, the drawing paper is fastened on
the right side of the board with the draw-
ing to be copied just to the left of it.
With the instrument set at the desired
ratio, set the tracer on the extreme left
of the drawing and see if the pencil is on
the drawing paper; next try the right
side and also the top and bottom. If
the pencil runs off of the paper the posi-
tion of the drawing should be changed
so as to keep it on, if then it falls off at
the other side, the paper is not large
enough, and a larger piece should be
used. When everything is ready, hold-
ing the pencil with the right hand, trace
the drawing, letting the tracer point
follow the lines. It will be found that
the copy will consist of wavy lines,
which can be straightened up afterwards,
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Fg #

£r9.5

£75.6.

as it is impossible to follow the lines of
the drawing exactly. If an extra large
copy is desired an enlargement can be
made and a second made from this.

In adjusting the ratio care should be
taken to see that the screw eyes go
through holes of the same letter on all
four sticks. The enlargements which
can be obtained by using the different
letters are given in the following table:

B 1to 1% J 1to3
C 1to 1y K 1to34%
D 1tolYy IL 1to4
E 1to 134 M 1to4dly
F 1to 2 N 1tob
G 1to 2y 0 1to6
H 1to2Yy P 1to7,
I 1to 23 Q 1to 8

By interchanging the pencil and tracer
points, the instrument can be used as a
reducing instrument.

It may be of interest to some readers
to know how the distances AB, BC,
CD, etc., were obtained. Referring to
Fig. 1 they were found in the following
manner. A large piece of drawing
paper was tacked on the drawing board
and a base line AC 24 in. long was laid
off; then, with A as a centre and a
radius of 20 in., an arc was drawn; with

(Concluded on page 268)

Thearmé /L’ar
Hole 5 4
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QUICK DESPATCH PNEUMATIC TUBE SYSTEMS
H. F. GRIFFEN

In these€¥days of rapid transit and
quick communication, one often hears
spoken the prophecy that some day it
will be possible for one to reach distant
cities instantaneously by traveling in
miniature air-tight cars through pneu-
matic tubes.

Just what development will take place
along this line it is difficult to forecast
but in this article it is the intention to
recount what has been accomplished
up to date in developing pneumatic
despatch systems for short distances,
and if these short haul systems are the
forerunners of long distance heavy
traffic systems, it is well that we get
an understanding of what has been so
far accomplished.

During the early period of the develop-
ment of this service the work of perfect-
ing the then poorly constructed and
operated systems was carried on very
slowly, and comparatively little was
done at that time to bring before the
public a high class, inexpensive and
economical despatch system that could
immediately prove its worth and value
to the commercial world. But the
industry has, under the direction of
able men during the past few years,
gained much headway; and now the
apparatus and devices used in this ser-
vice have been brought to a high state
of perfection, and, their efficiency and
value becoming more widely known,
they are being used by department
stores, banks and trust companies, tele-
phone and telegraph corporations, the
United States Post Office, in fact, by
nearly every large concern whose busi-
ness demands such a carrier service.

Where there was formerly but one
inefficient system in operation, there
are now dozens of first-class, up-to-date
systems working satisfactorily, and
these are proving their value and use-
fulness as time goes on.

The methods of constructing and
operating these tube systems vary ac-
cording to the size and nature of the
matter to be carried, the surrounding
conditions, and requirements of the
service. Let us consider first one of

the latest types: the * pressure-vacuum’’
system, using a tube of 2 or 3 in. inside
diameter.

A large system with 50 to 70 stations,
such as would be used by a large depart-
ment store, would be laid out and ar-
ranged as follows: After the location
of the stations and the central office
and the position of the motor-blower
units have been decided on, the tube
runs are laid out carefully in units of
six or eight stations each, in such a way
as to use a minimum amount of tubing—
which is a very important, and one of
the principal items when brass tubes
are used, and also because the shorter
the lines, the lower the pressure used
need be, and the less time required to
send a carrier to its destination.

For sending off carriers at the central
office, a device commonly termed a
“swivel” is used. This swivel is merely
a circular plate in which the six tubes
enter, opening at the top, over which
fits a sliding tube that conveys the air.
When it is desired to discharge a carrier
to a certain station the operator has
merely to insert the carrier in the tube
entering the swivel from that station,
and slide over the opening the “air”
tube. This act automatically starts
the motor-blower which instantly fur-
nishes all the air necessary to propel the
carrier to its destination.

Each station has a single tube coming
from the central office and using air
under pressure, while all stations on a
unit are connected to central by one
“vacuum’ tube, a ‘“sending inlet”
being located at each station to receive
the carriers to be delivered to central,
which on being placed in the tube are
immediately sucked in to central,
carriers covering a distance of 300 ft.
or more in a very few seconds. By
this method seven tubes only are re-
quired where formerly twelve or more
were used. The pressure now used in
short lines is rarely more than %4 or 3§
1b. per sq. in. above or below atmos-
pheric, both the pressure and vacuum
sides of the blower being utilized; the
“vacuum’’ or receiving tubes being
operated by the vacuum.
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Fig. 1
Small Counter Station

The arrangement at the central office
is very neat and compact, and the
receiving terminals and sending swivels
of the various units are so arranged as to
be most convenient for the attendants.
A small “counter station’’ and a central
office ““receiving terminal’’ are shown
in Figs. 1 and 2 respectively. Looking
at Fig. 2 you will easily form an idea
of the construction of the terminal. The
tube on the right is the vacuum line
coming from all the out stations, and
picks up and despatches to central any
carriers inserted in the inlets. The
carriers reaching this terminal at a high
speed, knock open the leather doors,
and discharge into the receiving tube
and shoe on the left-hand side. The
middle tube continues on to the vacuum
side of the blower, conducting the mov-
ing column of air in the tube. The
leather doors remain closed by reason
of the partial vacuum in the tube, and
by the force of a light steel spring on the
hinge of the door.

At the bottom of the middle tube will
be noticed a small box slightly larger in
diameter than the tube. In this box
is a grating which serves to catch coins
or small articles that may by chance
fall from carriers in transit.

The small counter station shown in
Fig. 1, as will be seen by referring to
same, is very compact and requires little
space. It can be conveniently located
in an easily accessible though out of the
way place and be entirely out of the
way of salesmen and customers.

Compressed air is usually supplied
by a direct acting compressor or by
motor-blowers. Generally the latter
are used, and in such cases the equip-
ment is located as near the central office
as possible, proving a more economical
method of installing.

Each unit is operated by a rotary
blower connected by belt to a !4 h.p.
motor, which is controlled automatically,
as will be explained further on, and each
unit is an individual system, so that in
case of breakdown only the unit in
trouble will be affected.

Fig. 3 shows roughly the electrical
connections of a system of this kind.
One of the most important features
of this service is the fact that no
current is used except when a carrier
is in the line. When a carrier is inserted
at the central office or at any of the
out-stations, a small button making an
electrical contact on the inlet or swivel,
as the case may be, is closed by action
of the door against the button. This
closes the local battery circuit for an
instant.

By again referring to Fig. 3, you will
see that this circuit has two taps to
magnets on the “timing device,’”’ which
will be explained below. This local
circuit, by virtue of the small magnet,
closes the contacts connected with the
110-volt mains, completing the motor
circuit and starting the motor-blower
which generates compressed air for the
out-going lines and produces vacuum
for the receiving line.

In Fig. 3, the timing device is shown
in the lower left-hand side of the sketch.
The upper part of this device is a hollow
receptacle shaped like two saucers
placed together, with a leather disc or
diaphragm between them. Attached
to this leather disc is a small brass plate
and a rod extending below towards
the high voltage contacts. Just below
the diaphragm plates is a magnet, while
above is another which operates a small
valve. To one side of the diaphragm is
connected a small pipe coming from the
vacuum side of the blower, and over the
end of this pipe is placed a small cap
in which is placed an adjustable orifice
that permits air to be sucked out of the
diaphragm shell at any desired rate.
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Fig. 2
Terminal Station

We shall now see just what happens
when a carrier is placed in the tube at
thelswivel or one of the sending inlets:
The opening of the inlet door, as we
have before mentioned, closes the battery
circuit which actuates the two electro-
magnets at the diaphragm. The upper
magnet opens for an instant the small
valve which allows the air chamber
above the diaphragm to fill with air
as the leather disc with its plate and
rod drops down. This action here
explained, allows the rod to drop down
as far as it is possible for it to go, there-
by resetting the timing device. The
lower magnet draws down the spring
contacts and closes the motor circuit,
and the contacts are then held down by
a small catch spring. The motor starts
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as soon as the contacts are closed, and
the valve closes the instant the inlet
door is closed, thus opening the local
circuit. Immediately now, the partial
vacuum in the small pipe created by the
action of the blower exerts its power-and
begins to pull up the leather diaphragm
and its connected rod as fast as the size
of the orifice in the cap allows the air
to be exhausted from the air chamber.
When this rod reaches its limit, it re-
leases the catch holding the power con-
tacts down, which then fly back, break-
ing the motor circuit and bringing the
blower to rest.

The entire adjustment is secured by
varying the size of the opening in the
cap of the small pipe entering the upper
side of the diaphragm. In this manner
the motor can be caused to operate
during any desired number of seconds,
according to the requirements of the
tube lines of the unit it supplies.

From the foregoing it is evident,
therefore, that the entire system is oper-
ated and controlled automatically, and
the methods and principles used are very
simple. Indeed, there is small chance
for these systems to get out of order.
All of the electrical contacts are kept
clean by a wiping action, and owing to
the rapidity with which the power cir-
cuit is broken at the carbon buttons,
there is no opportunity for continued
heavy sparking. The motors and blow-
ers are usually of heavy construction,
the motor generally being bolted to an
iron plate on top of and forming a part
of the blower, and a belt tightener is
generally used to insure good pulley
contact. The timing device with its
valves, diaphragm, etc., is very simply
constructed. c

As a whole, it may be said that the
different modern types of automatic
control are as reliable and positive in
their action as is possible with the pres-
ent knowledge of the art.

There are still in operation some of the
first systems installed, though most
of the original plants have been replaced
by modern apparatus because of the
great saving in cost of operation and
maintenance over the old systems.
Before the present stage of perfection
was reached, two, and sometimes three
tubes were required where now but one
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is used, and the motor-blowers were
kept in operation constantly, a very
wasteful and costly method which did
little to promote the development of
pneumatic tube work. It was not until
recently, comparatively speaking, that
rapid advances have been made and
the service extended to serve many
purposes.

Fig. 4 shows a station installed a
number of years ago, though the meth-
ods of operating the system of which it
is a part have been modernized to some
extent.

In former years the United States
government employed wagons almost
exclusively for transporting mail matter,
expecially over heavy routes, but these
old methods have been supplanted by
underground pneumatic tube systems,
using pipes of various sizes according
to the demands of the service.

These latest methods have proven so
economical and inexpensive considering
the service rendered, that systems have
been installed in most of the large cities
of this country, connecting generally,
city main and branch offices.

In these twentieth century days where
commercial and social life demand quick
rush service all the time, the tube lines
are of great use to the government in its
work of collecting and distributing mail
matter. The public demands a fast
mail service, and pneumatic tubes have
supplied these demands.

The telegraph companies, especially,
are, adding constantly to their tube
equipment. This is a business in which
tubes can be used to excellent advantage,
in-as-much as it has been found that
despatching messages via tube is faster,
more economical, and more satisfactory
over short distances, than by messenger.
Lines from a few feet to a few miles in
length are now used extensively, and,
in fact, the business has grown so rapidly
and the tubes are so successful that they
are used to their full capacity night and
day, and new lines are being constructed
all the time. Indeed, there is no busi-
ness outside of the telegraph, unless
possibly we except large department
stores, where tube despatch systems
show such great economy, although it
must not be inferred that they are not
economical of operation elsewhere, for
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it is the great volume of business handled
that'lowers the unit cost.

Selecting for our subject such a tube
line as we have just been discussing, it
will prove interesting to go into the
matter a little further, forming a mental
picture in our minds of a long under-
ground tube line in a city such as New
York or Chicago.

Imagine a 2 in. or 3 in. brass tube a
couple of miles long running from the
fifteenth story of a skyscraper straight
down to a point below the street level,
thence through the building wall, buried
in the soil below the surface of the street
to a depth of about 3 ft.; following
down street and avenue, making bends
and corners and turning here and there
to avoid obstructions, for generally all
streets in the commercial centre of a
large city are filled with gas and water
pipes, sewers, electrical conduits and
subways, manholes, etc., and one may
readily imagine what a hard time of it
the pneumatic tubes have coming in
later. But picture the tube as finally
reaching a down-town building, the
terminus of the tube line, after perhaps
looping in and “picking up’ a couple
of offices on the way, and ascending to
the top of a building 200 or 300 ft. high.
Nowa line of this kind would ordinarily
have, say, thirty 90-degree short radius
bends, and one hundred off-sets, or
45-degree bends, used in getting around
or under sewers, manholes, etc.

During a busy day there might be in
the line at one time seventy carriers
weighing, when loaded, approximately
14 1b. each; assuming that four of the
carriers are at a given instant ascending
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Fig. 4
A Pneumatic Tube Station

the}vertical section in omne building,
sixteen just rising up in the tube bends
passing over obstructions in the street,
and the balance fairly evenly distributed
throughout the whole street section.
Now, using a pressure of only 13 or 15
Ibs. per sq. in. the speed of the carriers
through the tube is nearly 24 mile per
minute, which is wonderful indeed, when
one considers that there is a weight of
35 Ibs. in the whole line that must be
pushed along against friction, and, as
we mentioned before, lift bodily four
of the carriers in the vertical section,
and push “uphill” the sixteen that are
just about to ascend the incline of bends
in the street. It is certainly remarkable
the way such a system can handle the
business, and the way it does take care
of the heavy traffic is a good substantia-
tion of the claims made today for service
of this type. From figures showing the
cost for installation and operation, the
cost for up-keep, depreciation, and in-
terest on investment, it is evident that
the usefulness and life of pneumatic
tube lines compares favorably with
almost any mechanical contrivance yet
invented.

Of course it is possible to overload
anything and tube systems are no ex-
ception to this rule, for we cannot get
from anything more transformed energy
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than we put into it primarily. When a
line becomes blocked by reason of too
many carriers being inserted in the line
at one time or from obstructions of any
kind, it is necessary in order to clear the
tube to increase the pressure moment-
arily, or, failing in this, to reverse the

" pressure and blow back some of the

carriers, or whatever the obstruction
may be. When the usual pressure is
put on again, the lightened load is
always easily handled.

As in indication that this science is
yet in its infancy it may be stated that
those engaged in the work of designing
and planning pneumatic tube installa-
tions find that the generally accepted
theories of pneumatics do not always
hold good in the operation of long dis-
tance tube systems; there are a great
many considerations which may be
gleaned only from practice and experi-
ence which have an intimate bearing
on the success or the failure of under-
takings along this line.

One difficulty that has long puzzled
those in charge of long distance tube
lines is the condensation of moisture
on the inside surface of the brass tubes
under the street, under certain weather
conditions. This has proven a very
annoying and expensive source of trouble
in some cases, it being necessary to use
water-tight carriers, and various devices
to take care of the water coming from
the tube at each end. This condensa-
tion is believed to be due to the fact
that the underground brass tubes were
enclosed in iron pipe instead of wooden
duct or other heat insulating material.

The requirements of corporations and
large mercantile institutions are many
and varied, and some peculiar situations
are met with at times in tube construc-
tion. In some cases a rectangular or
elliptical tube is used for the carrying
of books, or articles of various size and
shape. Such systems are operated in
the usual manner, quietly and economic-
ally, the same general plan being fol-
lowed as in the standard types using
round tubes.

Carriers are made of leather, fibre,
brass, aluminum or steel, in any shape
or size required. For a small circular
tube a leather carrier is used with a felt
head and flexible leather skirts which
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closely fit the inside of the tube and
prevent the air from getting by unneces-
sarily. The leather body itself is cylin-
drical in shape and in length about three
or four times the diameter of the tube,
and is slightly less in diameter than the
tube so as to prevent binding when pass-
ing through short radius cast bends
which must be frequently used in in-
terior installations. Brass shell carriers
which open with a sliding lateral motion,
and are equipped with heavy felt pieces
at each end which rub against the inside
surface of the tube and take up the wear,
are used almost exclusively by depart-
ment stores for their service, as they can
be very readily opened or closed. Closed
carriers are used entirely where money
is to be carried on account of the lia-
bility of loss in transit.

Leather body carriers are used in the
larger sizes also, though it becomes neces-
sary to reinforce with a steel or alumi-
num shell when the size reaches 4 or
5 in. in diameter.

From these small carriers the sizes and
kinds run up to the great heavy carriers
which handle mail matter in the Post
Office tubes. Some of these are a foot
or two in length and 6 or 8 in. in diame-
ter, and must be very strongly built, in
order to stand up under the severe strain
they receive in going through the rough
iron pipe and sharp elbows of those
lines.

Throughout the period taken to bring
about these developments in pneumatic
tube work, many types of timing devices
have been designed, the different sys-
tems and the various methods of opera-
tion demanding each their own particular
device for automatically controlling the
motor-blowers or air supply.

In some systems the insertion of a
carrier in the line operates a solenoid
switch by means of a local circuit. As
soon as the motor starts, a rack and
pawl mechanism operates to open the
power circuit when the motor has made
a certain number of revolutions, by
lifting the rack which opens the solenoid
switch.

In other types where a constant supply
of air is maintained, there need be no
electrical connections to start a motor
blower, but simply a device to open a
port allowing air to enter the tube at

the proper time. This is accomplished
in the following manner:

A small motor of about %e h.p. is
mounted on a base large enough to
accommodate the entire mechanism,
and so connected by means of worm
wheels and gears to reduce the speed
in a ratio of 200 to 1. Thus where the
motor makes 1,200 revolutions per
minute we got 6 revolutions per minute
on the low-speed wheel. This low-
speed wheel transmits its movement
to a rod which is lifted in conse-
quence six times per minute, and the
movement continues until the rod has
traveled far enough to push over a tiny
valve, letting air from the constant
pressure tank into the upper side of a
diaphragm. This diaphragm is con-
nected to a valve which closes when air
is permitted to enter the diaphragm
under pressure, the action closing the
large valve and thereby shutting off
the air supply, and at the same time
opening a light contact which stops the
small motor.

When a carrier is inserted in the line
at any point, a releasing mechanism al-
lows the rod to drop down, thus closing
the motor circuit and starting the motor
which immediately begins to pull up
the rod again. The air is also shut off
at this instant from the diaphragm and
the consequent opening of the large
valve allows air to enter the tube.

More than thirty years ago patents
were secured protecting inventions pro-
viding for the construction of pneumatic
cars and tubes large enough to carry a
number of passengers, but up to the
present time no satisfactory tube system
has been constructed, chiefly because
the methods of operation of such large
passenger traffic systems are too expen-
sive compared with present transporta-
tion systems.

Wonderful progress has been made
during the past few years and many
changes and inventions have been
worked out, making pneumatic tube
systems as operated today of great im-
portance commercially, but we are now
looking confidently ahead to the time
when we shall be able to travel hundreds
of miles in air-tight cars almost instan-
taneously. Let us see who shall be the
first to make possible and practical
such a transportation system,
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Fig.1
Wave Meter

In this article I shall give data by
which a reliable wavemeter and a sen-
sitive hot wire meter can be constructed,
such as are required in wireless telegraph
installations. Many experimenters have
transmitting outfits which are not de-
veloping anything like their full effi-
ciency, merely because the operator had
no suitable means of tuning his set.
For that reason this article will describe
a type of wavemeter more directly
suited to the needs of the average experi-
menter than to the requirements of
the high power set described in the pre-
vious issues of this magazine, and while
it can be readily used with the latter
set, it is more particularly adapted to
such stations having wave-lengths from
150 to 500 meters.

The mention of the word wavemeter
usually gives the experimenter a vision
of a costly instrument, unattainable to
the amateur, whose readings are secured
only after the most painstaking scien-
tific calibration. On the contrary, a
wavemeter is a comparatively simple
piece of mechanism, easily constructed
and calibrated by any intelligent experi-
menter to a fair degree of accuracy.

In Fig. 1 is given the photograph of a
wavemeter recently constructed by the
writer, which is sufficiently accurate
for all practical purposes. This, it will
be noticed, consists of a box containing
an adjustable condenser; a detector of
the improved silicon type; a wood form
containing a number of turns of copper
wire; and a pair of high resistance tele-
phone receivers, connected to the de-
tector.

The adjustable condenser being the
most difficult part of the set to construct,
we will therefore consider it first. In
Fig. 2, we have given a photograph
showing the appearance of the adjustable
condenser with the cover removed. It
will be seen that this consists of a number
of semi-circular plates of brass, mounted
in a fixed position on the base-board,
and between which rotate smaller semi-
circular plates, the top one of which is
provided with a graduated scale so that
the degree of rotation may be instantly
determined. Referring to Fig. 3, we
have a drawing showing the side eleva-
tion, plan, and cross-section views of
this condenser.
f--The condenser case, as shown in this
drawing, consists of a base-board 734 in.
square on its outside edge, which is
moulded to a distance of 34 in., thus
making the top of the board 7 in. square.
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Fig. 2
Adjustable Condenser

The board is ¥4 in. thick. Over this is
the cover and sides, which are finished
in one piece, 7 in. square and 2}{ in.
high, outside dimensions. This is made
of 3% in. stuff, neatly joined, and given
a highly-polished finish.

The fixed and rotary plates are shown
in Fig. 4, which also shows the handle
and insulating bushing. The fixed
plates consist of discs of %o in. brass
having a 3 in. radius. The top and bot-
tom plates have an ‘“‘ear,” or projection,
on the straight edge, as shown, while the
intermediate plates are cut as indicated
by the dotted semi-circle. In this ear
in the first and last plates, a %s in.Thole,
centred with respect to the circumfer-
ence of the plate, is placed, in which the
insulating bushing fits. This is to pro-
vide an upper and lower bearing for
the shaft of the movable member.

The movable plates are made of the
same thickness of brass, and are cut
5 in. in diameter. A projection similar
to the one previously described is pro-
vided on each of these plates, having a
hole of 1£"in. in diameter in same.

The handle consists of a knurled knob
of hard rubber 1 in. in diameter and
14 in. thick, which is fastened to a brass
shank, % in. in diameter at point next
to knob, then %s in. for a space of %s in.
in its length, and finally terminating
in a No. 8-32 machine screw stud, 4 in.
long.

The bushing is of hard rubber, %s in.
inside diameter, %s in. outside diameter,
and !4 in. high. A flange %s in. in
diameter and %s in. deep extends around
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the upper edge, to prevent the bushing
from slipping through the condenser
plate,

Again referring to plan and sectional
views in Fig. 3, we see that the top plate
of the condenser consists of the fixed
plate with the “ear” projection. Then
comes a movable plate; then a fixed
plate without the ear; and so on until
the bottom plate is reached, which is a
duplicate of the top plate. Washers
14 in. thick are used to space the plates
apart. It will be seen that three No.
8-32 machine screws extend through
the base-board, in position to coincide
with the holes in the fixed plates.

In assembling, each plate is placed
on in the order stated, and then a washer
or nut (the common type of battery
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thumb nut with No. 8-32 thread is ex-
cellent for this purpose) is screwed
down, on each of the three screws. In
this manner the plates are all spaced
evenly apart and held perfectly tight.

The movable plates are assembled in
just the same way, and after being
placed in the required position, are
soldered to the shaft or axis, so that they
will not work loose when rotated. They
are then sandwiched between the fixed
plates and should equally clear the fixed
plates in all points when rotated.

The top movable plate is divided into
one hundred equal parts as shown. A
paper scale having these graduations
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may be made and glued to the plate,
or the scale can be drawn directly on the
plate itself with some sharp tool, before
assembling.

Connection is made to the fixed and
movable plates by two brass straps,
which are shown in the plan view of
Fig. 3. The one to the fixed plate
screws under the bottom of the plate
with the screw on the left side of the
drawing. The one strapped to movable
plate is carried to the centre of the set,
and rests between the bottom movable
plate and the top of the hard rubber
bushing in the last fixed plate. These
straps are of %o in. spring brass !4 in.
wide. The one to the movable element
should be bent so that it keeps a constant
contact against the brass plate.

In Fig. 5 we are given a view of the
top of the condenser case, corresponding
to the side view given in the top drawing
of Fig. 3. It will be noticed that an.
other rubber knob, not shown in Figs.
1 or 2, is situated in back of the adjust-
ment knob. This controls the multiple
contact switch of the fixed condenser
units. As the capacity of the rotary
condenser is very small at the maximum,
it has been found necessary to introduce
a series of fixed condenser units in mul-
tiple with the rotary condenser, so that
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the capacity can be increased to points
unattainable with the rotary condenser
alone. Of course, if a larger rotary
condenser were constructed in the first
place this would be unnecessary, but as
the construction of the larger type of
condenser introduces many difficulties
greater than the construction of the fixed
units, besides making a more cumber-
some instrument, the use of the supple-
mentary fixed condenser is herewith
adopted.

In Fig. 6 is given the'dimensions of this
fixed condenser. The condenser consists
of 6 units, each unit comprising two
sheets of tinfoil 234 x 114 in. separated
by mica. For convenience of making
connections, etc., the foil is actually cut
3 x 114 in., but the actual overlapping or
active area of each unit is only 214 x 124
in., as shown by the dotted line.

The mica is of an average thickness
of .0045 in. (4}4 mils), and is cut 3 x 2
in. In the lower view, showing the as-
sembly of the mica and tinfoil, the over-
lapping distance of the foil is plainly
shown by the dotted lines. The average
thickness of the foil is about .0015 in.
(134 mils), but as this does not alter the
capacity of the condenser, it may be
ignored. However, the experimenter
should see that all other dimensions
strictly accord with those given herein
if the results given in the accompanying
table are to be used, as otherwise it will
affect the results, thereby rendering the
calibration of the meter inaccurate.
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The side view in this figure (thickness
exaggerated), shows that every alter-
nate sheet of foil is laid in the same direc-
tion, so that every adjacent sheet will
have the terminals projecting in the
opposite direction, and hence will be of
opposite polarity. At the bottom, the
condenser plates are bunched, but at
the top they are fanned out so that they
can be connected to the respective studs
of the multiple switch as shown in Fig. 5.

It will be seen that the studs of the
multiple switch, the multiple contact
plate, and the fixed condenser units, are
on the underside of the cover. There is
sufficient room for them here, and the
appearance of the finished instrument
is much neater by having them concealed
in this manner. The side view in Fig. 5
shows the position of the multiple con-
tact plate, when making contact with
the studs.

Details of the multiple switch are
given in Fig. 7. The handle, similar to
that of the variable condenser, consists
of a knurled knob, 5% in. in diameter,
and Y4 in. thick. This is also fastened
to a brass shank which terminates in a
No. 8-32 machine screw stud.

The multiple contact plate consists
of a semi-circular disc of s in. sheet
brass, having five radial slots sawed in
it at equal intervals so as to divide the
switch plate into six equal parts. This
is so that constant pressure can be main-
tained on each individual stud, regard-
less of the position of the stud due to any
unevenness of the surface of the cover.
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- In Fig. 5 it is seen that the fixed con-
denser units are connected one side to
the variable condenser terminal and the
other side to the switch studs. The
other variable condenser terminal con-
nects to the multiple contact plate.
Thus, when the multiple contact switch
is around out of contact with any of the
studs, the capacity is that of the variable
condenser. However, as we find that
more capacity is needed we turn the
switch so that first one unit is in, then
so that two are in, and so on until suffi-
cient fixed condenser units, together
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with the variable condenser, gives us the
range of capacity we require.

At a point directly over the intersec-
tion of the fixed and movable plates of
the variable condenser, and where the
scale is easily visible, a hole is bored in
the cover of the case which allows the
operator to observe the position of the
variable condenser. The upper fixed
plate of the variable condenser serves as
a guide line.

This view (Fig. 5) also shows the plan
of the Improved Silicon Detector, a side
view of which is given in Fig. 3. This
can also be clearly seen in the photo-
graphs in Figs. 1 and 2. The silicon
detector was selected, as it does not
readily get out of adjustment and is
fairly sensitive. Carborundum, peri-
con, or ferron can also be used with good
results.

The telephone receivers are of the
1,800 ohm type of high efficiency receiver
formerly manufactured and sold by the
writer. Any reliable make of receiver
having a resistance over 1,000 ohms can
be used.

In Fig. 8 is shown the wooden form
which holds the inductance of the wave-
meter. This form is 4 14 in. inside diame-
ter, with a winding space of 5 in. inside
diameter and !4 in. wide. The outside
diameter is 514 in., and the total width
% in. Two of these forms are required.

The first form contains coil No. 1,
which consists of 10 turns of No. 18
B. & S. gauge, double cotton-covered
annunciator wire. This wire should be
evenly and carefully wound on the forms.
Three holes, each 4 in. in diameter, are
bored laterally through the form as
shown, 30 degrees apart on the perimeter.
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Table I—WAVEMETER

Minimum and Maximum Range in Meters of Variable Condenser, in Multiple with Units of the
Fixed Condenser, as shown

Inductance No F.C. Fixed Condenser
Coil Units 1 Unit 2 Units
No. 1 Min. Max. Min. Max. Min. Max
(10 turns) 120 150 240 270 300 316
No. 2
(20 turns) 150 250 350 430 415 470

3 Units 4 Units 5 Units 6 Units
Min. Max. Min. Max. Min Max, Min. Max,
375 400 420 450 488 515 530 546

615 660 848 880 950 990 1080 1110

In the centre hole is placed a No. 8-32
machine screw which is to clamp the
form to the supporting arm. In each
of the outer holes studs are placed and
the opposite ends of the windings sold-
ered to the respective studs.

Coil No. 2 consists of 20 turns of No.
18 wire, finished in identically the same
way as coil No. 1. In the lower corner
of the figure are the details of the sup-
porting arm and stud. The No. 8-32
machine screw previously mentioned
is carried through the hole in the top of
the stud. The lower end of the stud is
fixed to the supporting arm with the
thumb-screw, and the other end of the
arm clamped to the case, with the lug
shown on the side view in Fig. 3, and
the top view in Fig. 5. This allows the
coil to be rotated and held in any posi-
tion desired by the operator.

We will now consider the wiring of
the wavemeter. In Fig. 9 we have
given the wiring diagram to be used.
1t is seen that the inductance coil, vari-
able condenser, and fixed condenser
units are in multiple, while the detector
is in series with the telephone receiver,
and both bridged across the condenser.

Now to the operation of the wave-
meter. Referring to the attached
Table I, we find given the various ranges
of the wavemeter for certain combina-
tions of the inductance coils and fixed
condenser units, with the variable con-
denser. For instance, with the No. 1
coil in, we have a range of from 300 to
316 meters, with two units of fixed con-
denser, when varying the rotary con-
denser from 0 to 100; and with the
No. 2 coil and 6 units of fixed condenser
in, we get a range of from 1,080 to 1,110
meters, on altering the adjustable con-
denser from 0 to 100. This is, of course,
assuming that the experimenter has

conformed exactly to the dimensions
given in this article.

Now the adjustable condenser by
itself, with coil No. 1, gives us a range
of from 120 to 150 meters, and with
coil No. 2, from 150 to 250 meters.
Hence, the amateur would assume that
since the adjustable condenser is gradu-
ated into 100 equal divisions, if say a
required wave-length were found when
the variable condenser were at 50, the
wave-length would be %%o0 of the differ-
ence between 150 and 250, the extreme
ranges, added to 150, the lower range,
which would give us 200 meters.

But this is not exactly so, since the
wave-length varies in a ratio of the
square root of 2 to the capacity, which
will make a slight variation. In Fig. 10
is a chart showing in full lines the curve
for the wavemeter, using coil No. 2 and
no fixed condenser. Were the variation
of the wave-length directly proportional
to the variation of the capacity of the
condenser, the dotted line would repre-
sent the wave-length at the various
positions of the condenser as indicated
by the horizontal numerals. The true
wave-length, represented by the curve
in full line, was obtained by calibrating
this scale of the wavemeter for each
ten divisions, and is the accurate wave-
length for the present condition.

But on inspection, it is seen that the
variation between the dotted and full
lines at the greatest, namely 60 points, is
only 15 meters, so that the experimenter
can safely take the value as shown by
the dotted line, unless absolute accuracy
is desired. The latter would require
the use of a standard wavemeter, and
the necessity of making up a set of
curves similar to that in Fig. 10, one for
each fixed condenser unit added to the
variable condenser.

(To be continued)
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AN INVISIBLE AERIAL
G. MACLEAN

Many experimenters have desired to
erect an outside aerial, but have been
prevented from doing so by the objec-
tions raised by a strict landlord. How-
ever, this is no excuse for anyone not
entering the wireless field, for there are
many plans that may be adopted to get
around this difficulty. Examples of
these are the iron bedstead aerial, the
window screen aerial, the gas pipe aerial,
the tin roof aerial, etc. We have ex-
perimented with the above with some
success, but got no real satisfaction out
of any of them. Almost anything will
do for an aerial if you live within ten or
twenty miles of commercial stations.
For instance, in a room on the first
floor of my house, 14 ft. from the ground,
I have a 4-wire aluminum aerial 18 ft.
long, 18 in. wide, and but 6 ft. above my
instruments. With this aerial I can
converse within a range of two miles,
using 1 in. coils, and can receive from
commercial stations 20 miles away.
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These interior aerials will give satis-
faction for short distances, but there is
a much better arrangement which is
within the reach of almost everybody—
the use of the telephone wires for an
aerial. These naturally have a very
long oscillation period, but by the judi-
cious use of condensers, or by the use of
a loose coupler, this difficulty may be
obviated and fairly sharp tuning ob-
tained.

Only one wire of the line should be
tapped and the hook-ups shown in Figs.
1 and 2 should be strictly adhered to to
prevent interference with the telephone
service.

The condenser C between the line
and the tuning coil should be of very
small capacity, two plates of not more
than 14 sq. in. surface each, for the
purpose of this condenser is to help
atone for the long natural wave of the
line, and its value lies in its small capac-
ity. Around the condenser there should
be a short-circuiting switch, so that
stations with long waves as well as those
with short waves may be heard.
Whether the small condenser be in
or out of the circuit there should be a
large capacity condenser in the ground
circuit, for otherwise the telephone wire
would be grounded with ~disastrous
results to the service.

By using the close coupling shown
in Fig. 1, known as the “Fessenden
single slide system,” or the loose coup-
ling of Fig. 2, absolutely no conversa-
tion that may be going on in the line
can be heard, which is, of course, the
only condition under which the tele-
phone wires could be used.

To illustrate the long natural wave of
the wire, during our experiments with
these systems we found that without
the small capacity condenser in the
lead-in wire there was only one station
that we could tune the circuit to. Later
on we heard his signature, CGB, which
is Glace Bay, Canada, who has a wave-
length of 4,000 meters. As Glace Bay
is about 900 miles from my station,
about half of which is over land, it shows
how far superior a telephone wire is to
an iron bedstead or a window screen.
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A SIMPLE METHOD OF OBTAINING THE CAPACITY OF ANTENNAS

ErNEsT C.

The effectiveness of an antenna de-
pends, to a large extent, on its capacity,
and, in order to tell which of two an-
tennas has the greater capacity, or to
find out if the addition of more wires is
advisable, it is necessary to be able to
calculate an antenna’s capacity.

The capacity of an antenna increases-
with the number of wires, but not nearly
in the same ratio. The capacity of an
antenna depends almost directly on its
length and very little on the size of the
wire or its covering.

The following table gives values for a
vertical antenna of one wire, and the
figures express millionths of a micro-
farad. :

Size of wire

Height No. 12 No. 18
20 ft. 52 50
40 ft. 90 85
60 ft. 125 119
80 ft. 160 150

100 ft. 200 188

120 ft. 232 220

When we have more than one wire,
the second table will give us the figure
by which to multiply the foregoing
value. It is supposed that the wires are
evenly spaced.

CROCKER

determining their capacities. Fortu-
nately, as is found by experiment, the
capacity of a T or L type of antenna is
equal to the capacity of the horizontal
part plus the capacity of the vertical
part. The capacity of the horizontal part
may be quickly found by the third table.

For a wire with one high end and one
low end, use the height of its centre.
1f the horizontal part of the antenna
has more than one wire, multiply the
value by the figure obtained in Table 2,
just as in the case of the vertical part.

Example 1.—Find capacity of hori-
zontal part of a 3 wire antenna, No. 18
wire, 150 ft. long, 15 ft. cross-arm, and
40 ft. above ground.

Size of wire

Height No. 12 No. 18
140 ft. 270 254
160 ft. 306 290
180 ft. 343 320
200 ft. 380 350
400 ft. 700 660

1,000 ft. 1630 1550

Solution.—By consulting the table,
we find the capacity of one No. 18 wire
at 40 ft. above ground to be 169 mil-
lionths mfd. per 100 ft. of length. Since
this wire is 150 ft. long, it will be 124 x

Ratio of length of antenna to spread of cross-arm

Number of wires 40to 1 20to 1 10to 1
1 1.00 1.00 1.00
2 1.45 1.53 1.85
3 1.55 1.74 2.06
4 1.63 1.83 2.16
5 1.70 1.90 2.24
6 1.76 1.96 2.31
7 1.82 2.02 2.37
8 1.87 2.06 2.42
9 1.92 2.09 2.46

10 1.96 2.12 2.50

Example. The capacity of a No. 18
wire antenna 120 ft. vertical is the fol-
lowing in microfarads, cross-arm 6 ft.
wide (ratio=20 to 1)

1 wire = .000232 = standard value.

2 wires = .000365 = 539, greater.

4 wires = .000425 = 839, greater.

10 wires = .000492 = 1129}, greater.

Since horizontal antennas are much
used at present, we must find a way of

169 = 254 millionths mfd. for one wire.
An antenna 150 ft. long with a 15 ft.
cross-arm, has a ratio of length to cross-
arm of 10 to 1, and by looking up Table
2, we find the figure for three wires at
10 to 1 ratio = 2.06. Now if we mul-
tiply 254 millionths mid. by 2.06, we
will have the required capacity, which
is 254 x 2.06 = 523 millionths mid,,
which is written 0.000523 mid.
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Millionths of microfarad for each 100 ft. of length (1 wire)

Size of wire
Height above ground

10 ft. 212 195
20 ft. 195 182
30 ft. 186 174
40 ft. 180 169
50 ft. 175 165
60 ft. 171 161
70 ft. 167 157
Example 2. Find capacity of 4 wire

antenna, No. 12 wire, vertical - height
60 ft., length 120 ft., 6 ft. cross-arms.

Solution.—Vertical part = 125 x 2.16
= 270 millionths mfd. (6 ft. cross-arm,
60 ft. vertical = 10 to 1 ratio).

Size of wire

No.12 No. 18 Height above ground No. 12 No.18

80 ft. 164 153
100 ft. 161 150
120 ft. 158 147
140 ft. 156 144
160 ft. 154 142
180 ft. 152 140
200 ft. 150 138

Horizontal part = #$x 171 x 1.83 =
376 millionths mfd. (20 to 1 ratio).
270 + 376 = 646 millionths mfd. =
total capacity, which is written 0.000646
mfid.

DISEASES OF ELECTRICAL MACHINERY
A. S. ATKINSON

The man who knows how in this world
is the man who commands the high
salary, and it does not matter much
whether it is in business, science, or one
of the ‘professions that he distinguishes
himself. Plenty can follow in the beaten
paths and do work that is already cut
out for them. The field of electricity
is no exception. We have thousands
of electricians who know the principles
of electricity, and have a fair under-
standing of machines and their opera-
tion, but how many of these can rightly
diagnose a case of “‘sickness’” and apply
the remedy?

To some the idea of applying the term
of sickness to machinery may seem far-
fetched, and when we speak of diseases
of electrical machinery they may smile.
But there are no more forceful terms to
use. There are diseases of machinery
which have causes, symptoms and
remedies. The electrical doctor is,
therefore, the man who must know, and
his services are in demand. He goes
about with a smile on his face, and
recognizing the symptoms he unerringly
lays his finger on the cause, and then
the remedy is easily applied.

When an electrical machine stops
suddenly, or groans, or just acts con-
trary, how many electricians can locate
the cause and apply the remedy? Or
better yet, how many can detect the
symptoms of trouble before the disease
has caused a breakdown, and then

apply the remedy? Not many, as a
rule, and that is why there is a steady
demand for electrical doctors.

Like diseases of the body certain
symptoms are sometimes baffling, for
they may indicate any one of several
causes. Take the heating of bearings
for instance. This may occur in almost
any machine. The symptoms may be
manifested in a number of ways, such
as the shaft not turning freely, squeaking
or grating noise, an unusual tension on
belt in a belt-connected machine, or
pulley, armature or commutator hotter
than bearing. With any or several of
these symptoms manifest, the electrical
doctor immediately tries to find the
cause, and then applies the remedy.

Naturally his first consideration is
the oil supply. If there is plenty of oil,
and the passages are not clogged and
self-oiling rings or other devices are
revolving and acting properly, he looks
elsewhere for the cause. Next, he
slightly loosens the screws which hold
the bearings in place, to see if this is the
trouble, or it may be a thrust or pressure
of pulley, collar or shoulder on shaft
against one or both of the bearings. By
a process of elimination he gets at the
cause. If there is grit or foreign matter
in the bearings it must be removed.
Sometimes it is simply too great a load
or strain on the belt that causes the
trouble. In this case the pulley bearing
is generally found to be hotter than the
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other. If this is allowed to continue
for long it will be worn elliptical and
the shaft may be shaken in the bearing
in the direction of the belt when the
latter is off. Reduce the load or belt
tension, and if it is due to a strain all
will run smoothly again.

Another cause of heating of bearings
may be that the armature is nearer the
pole pieces on one side so that greater
magnetic attraction is produced on the
near side. A little examination will
show whether the armature seems to be
drawn a little on one side. The shaft
may fit too tight, or it may be sprung
or bent. Itis very.difficult to straighten
a bent shaft, but sometimes what seems
like a bent or sprung shaft is simply
the result of bearings being out of line.
This can be remedied easily by loosening
the screws and adjusting to a nice bal-
ance. A new shaft is sometimes rough
or an old one has been cut or grooved
by grit in it, producing heating of bear-
ings. The shaft then must be filed
carefully or turned in a lathe until
smooth. Removing shaft and cleaning
will in most cases remedy the causes
of this class.

The electrical doctor thus must know
his symptoms well, and then hunt the
causes. Many experts have their ear
and eye trained so well that they can
tell almost instantly from the symptoms
the cause of overheating of bearings.
Training and experience make one’s
service invaluable in this respect. The
man who knows how will thus prevent
a breakdown and save valuable machin-
ery. The man who does not know how
will let things go, hoping that the ma-
chinery will right itself in time.

Noisy operation of all machinery
means something wrong. The noise is
the machine’s protest against unbearable
conditions. Especially in electrical ma-
chinery does noisy operation indicate
something radically wrong. But how
can the expert locate the trouble?

Suppose there is strong vibration,
changing with the speed, and sometimes
almost disappearing at certain speeds
but returning with others. That means
to the expert that the armature, revolv-
ing field or pulley or some other part of
the machine is out of balance. The
remedy is to stop the machine and make
a perfect balance of parts, and then
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secure them firmly in position. Balance
the armature and pulley separately.
Sometimes the vibration is due to the
armature striking or rubbing against
the pole pieces. To find this out revolve
the armature slowly to see if any portion
of it touches or is so close as to touch
when the machine is running. If it
tends to stick or touch at any point,
adjust it properly. Chip off or bind
down any part of the armature that
projects and causes the trouble, or file
on all sides until there is a uniform
clearance between it and the pole pieces
at all points.

A rattling noise as well as excessive
vibration is often due to shaft collar or
shoulder, hub or edge of pulley or even
the belt striking” or scraping against
bearings. Shift the collar or pulley and
file properly or straighten the belt until
it cannot strike. Rattling may also be
due to loose screws or other parts. All
screws, nuts and binding posts should
be examined and tightened. This is
the most common trouble in noisy ma-
chinery, especially in electrical machines
which run at high speed. A worn screw
or nut will work loose easily at high
speed, and a worn or poorly fitted bear-
ing will do the same.

Humming, hissing or squeaking that
has a high pitch can generally be located
by placing the ear near the commutator.
Lift off the brushes one at a time, and
if it is due to a sticky commutator a
little application of oil will remedy it.
Adjust the brushes carefully and smooth
the commutator by filing and sand-
papering. Great care must be exercised
in this, and everything must be cleaned
afterward or the grit of the sandpaper
will cause trouble. Carbon brushes are
sometimes apt to squeak in starting
up or at low speed, but decreases at high
speed. This is sometimes remedied
by moistening the brush with oil or by
shortening or lengthening the brushes.
Run the machine with little or no load
until the commutator and brushes are
worn smooth. Sometimes a generator
or motor seems to make a noise that is
in reality caused by the engine. A good
way to trace noise or vibration is to hold
one end of a pencil in the teeth and place
the other firmly against various sus-
pected parts of the machine. The teeth
are very sensitive to the vibrations, and
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they will soon show where they are the
greatest.

Sparking at the commutator is a
common trouble, but if only of moderate
duration and amount it does not indicate
anything seriously wrong; but if very
persistent and considerable iu amount,
the cause should be hunted out and the
remedy applied. If very bad it may
burn and roughen the commutator, and
even produce sufficient heat to injure
the armature or bearings. Almost any
machine having a commutator is liable
to spark a little, and it is only when it
grows excessive that notice should be
taken of it. In properly designed and
constructed machines the sparking is
very slight and occasipnal.

One reason for excessive sparking is
that the armature is carrying too much
current or overload, which may be due
to a short circuit somewhere. Excessive
voltage on a constant-potential circuit
or excesS§ive amperage on a constant-
current circuit may be responsible for
the trouble. Any abnormal - friction
caused by armature striking or rubbing
against the pole pieces may set up exces-
sive sparking. A shaft that is sprung,
bent or out of place may set up the same
trouble as an overload. The remedy
is to reduce the load, eliminate any short-
circuit, and decrease the magnetic
strength of the field in the case of a
dynamo and increase it in the case of a
motor.

Brushes not set at a neutral point
will cause sparking, and also when the
brushes make poor contact with the
commutator. A close examination may
show that the brushes touch only at a
corner owing to the presence of dirt on
the surface. Too much oil sometimes
will cause the same trouble, or if the
commutator is very dry a layer of
smudge on it may be detected. Clean
carefully. Occasionally a ‘“‘glass-hard”’
carbon brush is met with, and it is in-
capable of wearing to a good contact
and will therefore touch only at one
point. Some carbon brushes are of such
abnormally high specific resistance that
it is impossible to get a good electrical
contact with them. The only remedy
is to get new ones.

The electrical doctor certainly has
about as many symptoms of trouble to
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studyasthe physician whodoctorshuman
beings. The only difference appears to
be that the human patient can tell just
where the painis. The electrical machine
tries to do the same, but because so few
comparatively understand the language
of the machinery, the cause of the diseases
are not always easily detected. A lot
of tinkering and fooling in a blind sort
of way would be avoided if every elec-
trician understood the language of
machinery. Some know it so well that
they can tell instantly when trouble is
brewing, and they can also often locate
the seat and cause of it with unerring
accuracy. A good thing for the young
electrician would be to study carefully
this language, and when he has thor-
oughly mastered it his services will be
worth a good deal.

A Pantograph
(Concluded from page 251)

C as a centre another arc was drawn,
thus locating point F by the intersection
of the two arcs. The distance AC was
then divided into two parts, AB and
BC. AB was bisected and a perpen-
dicular drawn to it at the point of
bisection. The inter section of this per-
pendicular with the member AF, gave
the point D which corresponds to point
F in the table. In the same way the
distance AC was divided so as to locate
all the other points: 114 A B being made
equal to AC; 1Y% AB equal AC; 14
AB equal AC, etc., put to 8 AB equal
AC.

If there are any ratios not given which
the reader wishes to use they may, of
course, be obtained in the above manner.
The construction, however, requires a
beam compass, which instrument will
be described in another article.

It is now possible to turn on pure
and invigorating air like electric light—
by snapping a switch. The ozonizer
can be attached to any electric light
socket. Its function is the production
from the atmosphere of ozone, a color-
less gas which possesses extraordinary
antiseptic and deodorizing qualities.
By means of the new invention the
invigorating air of the mountain top
can be brought into the household.
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THE MOTION PICTURE—Part VI
STANLEY CURTIS

The Stereopticon

Prior to the introduction of the cine-
matograph, the stereopticon or dissolv-
ing-view magic lantern reigned supreme
in the lecture and general exhibition
field. The novelty of “animated pic-
tures’’ appeared to supplant the beauti-
ful dissolving-view effects of the stere-
opticon, in the favor of the public for
several years, but today we may find a
pleasing combination of stereopticon
views and moving pictures in many of
the leading theatres.

The dissolving-view stereopticon may
be described as two separate and dis-
tinct magic lanterns, usually arranged
one above the other, having perfectly
matched condensing and objective lenses
and fitted with shutters so that the
light may be slowly cut off from one
instrument while it is growing brighter

in the other. If a slide is placed in each
lantern and the shutters are operated,
the one view appears to literally melt
into the other.

A third instrument is sometimes
placed above the other two for the
purpose of producing lightning, cloud
effects, rain, snow, insects, angels, and
many other effects on the pictures pro-
duced by the lower stereopticons. In
the hands of a competent operator, the
triple stereopticon may be made to
produce effects beautiful beyond de-
scription. One especially striking series
of views the writer calls to mind is the
“Rock of Ages” set. The various scenes

are projected from the lower stereopti-
cons, while visions of passing.clouds,
angels, etc., are flashed from the upper
instrument.
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For various reasons these highly
artistic effects are seldom seen in the
average motion-picture theatre, the
stereopticon in most cases being used
merely for the projection of illustrated
song slides. This condition of affairs
may be attributed partly to the fact
that the “‘up-to-date’” theatre manager
is far more interested in getting one
crowd of people out of and another
crowd into the theatre, than he is in
presenting an interesting and entertain-
ing show. Another reason for the lack
of artistic stereopticon effects is this:
the average operator of today scarcely
knows how to manipulate a stereopticon
in the proper manner. True, he can
place the slides in their carriers and move
the dissolver up or down; but how many
times our eyes are offended by a big
blue spot on the screen, while the *“dis-
solving” is taking place.

Figs. 19 and 20 show the general
arrangement of triple stereopticon.
The iris diaphragm shutter is illustrated,
as that is by far the best and most ex-
tensively used means of cutting off the
light. The principle of operation is
easily understood by reference to the
drawings. The first slide to be shown
is placed in instrument B, and the handle
D is raised; this permits the rays of
light to pass through the objective and
the view is thrown on to the screen.
The next slide may then be placed in
lantern C, and the safety cap F raised,
as the shutter beneath it is closed. By
moving the handle slowly and evenly
down, the view in C grows brighter and
that in B fades out.

The action of the iris diaphragm is, no
doubt, familiar to most readers, but
for those who do not understand it, a
glance at Fig. 21 will explain. In A,
the iris is open to the fullest extent;
at B it is half closed; while at C, no
light can pass. The advantage of
cutting off the light equally from all
sides may be readily seen.

The third or upper lantern A, has an
independent shutter operated by lever
E, and from this instrument the various
effect slides are projected upon the views
shown by the lower lanterns.

Oxy-hydrogen gas or “lime-light” was
used extensively a few years ago for
dissolving stereopticons, and is still used
in those rare instances where electricity
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cannot be obtained. The dissolving
was done by an automatic valve which
cut off the gas from one lantern and
turned it on in the other. Unless well
made, these valves frequently cause no
end of trouble. The writer will not take
up the subject of oxy-hydrogen light
here in detail, as its use is prohibited
by the authorities in many states in
connection with or even in the same
booth with a motion-picture machine
using celluloid film.

A slide carrier, usually of the form
shown in Fig. 22, is secured in each stere-
opticon. Most slides have a ‘“‘thumb
mark” in the lower left-hand corner to
guide the operator, but he should never
rely upon this mark implicitly, particu-
larly in the case of a new set of slides,
for the marks are sometimes misplaced;
indeed they are often omitted entirely.
The operator should therefore form a
habit of glancing at each slide as he
places it in the carrier. The slide must
be upside down in the carrier, and the
reading matter, if there is any in the
slide, must start at the operator’s side
of the lantern. Fig. 22 shows this
clearly, and illustrates a simple rule by
which the operator may guide himself.
Holding the slide up before him so that
the reading matter runs from left to
right, the operator inverts the slide as
shown by the dotted lines in Fig. 22.
To the uninitiated it may appear that
some of this explanation is superfluous,
but when the operator has to place and
dissolve sixteen slides for a quick march
song, for instance, in the space of three
minutes, and all of this in comparative
darkness, the lay reader can readily see
that he must have a quick and effective
rule to follow, otherwise in the hurry,
several slides might appear either up-
side down or backwards on the screen.

Each day before the performance
starts, the careful operator will light up
the stereopticons and see if the projected
squares of light on the screen are per-
fectly ‘‘registered.” To do this the
dissolving handle is placed in a neutral
position, which permits an equal amount
of light to pass from each lantern. If
everything is properly set, only one
sharp square of light is visible; but if
such is not the case, a double square may
be seen. The up and down adjustment
is made at H, Figs. 19 and 20, and the




ELECTRICIAN AND MECHANIC

Fre. 21 ‘

271

- hRN

. -~

Jlanley (urlis ~/9/2- « S
K

— .-A" -"'@_ ‘l.
B s - - b i
— l

"’,,l [ —_— | P’
:ﬁ, 4 T~ .

- i \\ i
-7 = )
& // - /-’/ d " -
z o

Fre. 2R

lateral adjustment by moving the slide-
carrier to one side or the other as neces-
sary. This adjustment must be made
with great care, as a movement of a six-
teenth of an inch, even, is enormously
magnified on the screen.

Probably the elimination of the blue
spot, which appears frequently on the
screen as the dissolving is done, has
puzzled the operators more than any-
thing else in connection with stereopti-
con work. There are two principal
causes for the appearance of this very
annoying ‘‘ghost’’; one, the most
troublesome perhaps, is when the con-
densing lenses are not of the proper
focal length to go with the particular
objective lens with which they are used.
The focal length of the condenser should
be such that its greater conjugate is
equal to the equivalent focus of object-
ive when arc i1s from 34 to 4 in. from
<condenser.

The other cause for the blue ghost
may be when the illuminant is not cor-
rectly centred and focused. Assuming
that the condensers are suited to the
objective lens, the adjustment of the arc
is simple. This adjustment is also made
in one lantern at a time with the others
dark. The diaphragm is opened fully
after the light has been started. If a
shadow appears across the upper part

of the field of light, the arc is too high;
shadow across the lower field, arc is too
low; shadow to right or left, arc is too
far to right or left respectively. When
the arc is centred there may be a ring or
fringe of blue or orange colored light
near the edge of the field. This may be
removed by moving the arc nearer to
or farther from the condensing lens, as
the case may be. After these adjust-
ments are completed, the diaphragm
should be partly closed and the adjust-
ment carried on, as every little imper-
fection shows as the light is shut off by
the diaphragm.

THE BOOTH

In this chapter general specifications
for the construction of booths or enclos-
ures for motion-picture machines, as
required by the Inspection Department
of the Massachusetts District Police,
will be given. A booth of this descrip-
tion is practically faultless, and, if prop-
erly constructed, will stand a most
terrific film fire without showing any
noticeable smoke or flame on the out-
side, .

The booth should be at least 7 ft. high,
the floor space to vary according to the
number of machines in the booth, as
follows: one picture machine, 6 x 8 ft.;
one picture machine and one stereopti-
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con, 9 x 8 ft.; two picture machines and
one stereopticon, 12 x 8 ft. If there is
any likelihood of a spotlight being in-
stalled, additional space should be pro-
vided.

The frame to be made of structural
steel, as follows: four outside horizontal
members at top and bottom; four
upright corners and members supporting
roof to be made of 14 x1% x4 in
angleirons. (A, Figs. 23, 24, 25 and 26).

Intermediate uprights to be spaced
every 2 ft., and to be made of either

14 x1% x Y in. angle iron; or of
2x2x )4 in. tee irons. (B, Figs. 24

and 25))

Tee irons to which the roof is attached
to be made of 124 x 14 x % in. tee
irons. (C, Figs. 23 and 26.)

All joints to be made with a %s in.
steel plate, to which each angle iron or
tee iron shall be riveted or bolted by the
use of at least two 14 in. bolts or rivets.
(Fig. 27)

All bolts or rivets in frame to have flat
heads, said heads always to be placed
on exterior side of booth; all angle or
tee irons being so countersunk as to
accomplish this result. (See Fig. 27.))

Frame to be built with a 6x2 ft.
doorway (Fig. 27); frame of doorway
to be built of 1 x 1 x %6 in. angle irons,
which are to be joined together by the
use of a %s in. steel plate similar to that
shown in Fig. 27.

Main Door—Outside of door to be
provided with a substantial spring sufhi-
cient to keep the door closed. The door
to be provided with a stop to prevent it
from swinging into booth or injuring
the hinges.

Shelves—To be made up of slate slabs
or board not less than 74 in. thick, not
exceeding 4 ft. in length or 12 in. in
width. Said shelves, if of board, to be
painted with at least three coats of
asbestos paint, and supported by means
of angle irons as shown in Fig. 4. The
upper shelf to be used for rewinding and
repairing of films; the lower shelf to be
used for the storage of films. A sepa-
rate metal case, made without solder,
shall be provided for each film when
the same is not in the magazine or in
process of rewinding.

Ventilation.—Booths to be provided
with an inlet on each of the four sides,
said inlets to be 15 in. long and 3 in.

high, the lower side of the same not to
be more than 3 in. above the floor level.
Said inlets to be covered on the inside
with a wire net of not greater than 14 in.
mesh, netting to be firmly secured to the
asbestos board by means of iron strips
and screws. (See Fig. 25.)

Near the centre of the top of the booth
shall be a circular opening of not less
than 10 in. in diameter, the upper side
of said opening to be provided with an
iron flange, which flange is to be securely
fastened to the tee irons supporting the
roof, as shown in Fig. 1. Securely fast-
ened to this flange shall be a vent pipe
of not less than 10 in. diameter, said
pipe leading to the outside of the build-
ing, or to a special incombustible vent
flue. In this vent shall be placed a box
containing a 12 in. electric fan (see Fig.
24), said box to be provided with a door
of sufficient size to permit of the exami-
nation or removal of this fan, this door
to be made tight and provided with
proper fastenings. Box and vent pipes
to be made of galvanized iron or other
incombustible material. Fan to be so
connected that it can be controlled from
within the booth.

Covering of Booth.—The sides and
top of booth and door to be covered
with asbestos boards of at least !4 in.
thickness, said boards to be so cut and
arranged that vertical joints between
boards shall always come over an angle
or tee iron, so that both boards may be
securely fastened to the same. (See
Fig. 28))

After booth is complete, all openings
where combustible material is exposed
must be plugged with asbestos cement
or other equally satisfactory material.
When joints of asbestos boards on out-
side of booth do not come over angles.
of tee irons, the cracks between the
boards shall be covered with a strip of
asbestos board at least X4 in. thick and
2 in. wide, said strips to be securely
fastened to both boards in such manner
as to cover the exposed joints. The
above-mentioned strips and all asbestos
board shall be secured in place by means.
of proper bolts and nuts; said bolts and
nuts to be spaced not more than 6 in.
apart.

Flooring.—Floor shall be made of
two parts, an upper and a lower floor.
Lower floor shall be made of board of
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7% in. thickness, supported on lower leg
of horizontal angle irons. Resting on
this floor shall be a floor made of as-
bestos board of 34 in. minimum thick-
ness, or an equally good material. Con-
crete is widely used for the fireproof
floor and makes an excellent substitute
for asbestos. (See Fig. 29.)

Windows.—There shall not be more
than two windows per machine in the
booth, one for the operator and one for
the machine. Window for the machine
shall not be more than 6 in. high and
12 in. long, and shall be located and cut
after machine is set up. Operator’s
window shall not be more than 4 in.
wide and 12 in. high. All windows shall
be provided with gravity doors, which,
when closed, shall overlap the opening
at least 1 in. on all sides; said doors to be
held open normally by use of a fine com-
bustible cord in series with a fusible
link, so arranged that the doors may be
easily released by hand.

Wiring —If house lights are controlled
from within the booth, an additional
emergency control must be provided
near the main exit, and kept at all times
in good condition.

All electric wires to be brought into
the booth and carried to all machines,
lights, etc., in conduits, as shown in
Fig. 4. One light will be allowed for
each machine and one for the rewinding
bench, but all such lights shall be pro-
vided with wire guards.

Rheostats. — All  rheostats to be
mounted on slate insulator properly
supported, said supports to be made of
iron and securely fastened to the floor.
Rheostats to be securely fastened to
slate insulator.

M achines —Machines must be secure-
ly fastened to the floor, to prevent acci-
dental overturning or moving of same.
(See Fig. 26.) :

Machine Location—Machines to be
located approximately as given in the
plans, ziz.: small booth, Fig. 30; me--
dium booth, Fig. 31; largest booth,
Fig. 32.

The picture machines must always
be so located that the driving belt will
be at least 2 ft. from the nearest parallel
wall.

When the top magazine overhangs
the front of the machine to such an
extent that the passageway between
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rheostats and rewinding bench becomes
too narrow, the rheostats may be set
to one side of the machine, as indicated
by dotted lines in Fig. 30; but rheostats
shall always be mounted directly in the
rear of the machine, when practicable.
The location of the booth shall be sub-
ject to the approval of the State In-
spector of Factories and Public Build-
ings.

Note.—These specifications are to be
followed in the construction of every
moving-picture machine booth, unless
omitted or changed in part by the State
Inspector. Booths must be approved
by the Inspection Department of the
State District Police. There is a de-
cided advantage in placing the rheostats
outside of the booth entirely, enclosing
them in an incombustible box having
a vent pipe leading from it to the main
vent pipe from the booth. This box
should be readily accessible to the opera-
tor and should be provided with a cover,
easily removable.

(To be continued)

Vision as it is supposed to be

The traveling public, whether by
land or sea, takes it for granted that
the pilots and the captains and the
locomotive engineers have good sight,
or else they would not be there; and
the same is thought to be true of police-
men, firemen, and especially surgeons.
As a matter of fact, however, all of these
people come under the rule of the loss
of accommodation for far and near as
they grow older, and if examined by
the usual tests there would be many
of them who would be found to be lack-
ing in visual acuity. Many a surgeon
performs an operation without glasses
when he does not see with the clearness
which he did in earlier years. He can
put on glasses and see as well as ever;
sometimes he does and sometimes he
does not. In the latter case he is spoken
of as ‘““clear eyed,” while in the former
his sight is “failing,” whereas the truth
is the other way, for the surgeon wearing
the glasses not only sees well with them,
but is preserving his good sight, while
the surgeon who does not is compelled
to depend unduly on his sense of touch.
And yet the public, which does not know,
would have the most faith in the man
without the glasses.—Optical Journal.
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ALPHABETICAL LIST OF CALL LETTERS OF WIRELESS STATIONS OF

THE WORLD

(Including Shore Stations, Merchant Vessels, Revenue Cutters and
Vessels of U.S. Navy)

—

sle of Sheals, N.H.

. Alabama’

5. Sabine

5. Chicago
berdeen

5. Concho

. Denver

5. Victoria

1sterdam, Holland

3. Colorado

3. Rio Grande

. Yucatan

Nueces

S. Pennsylvania

5.8, Alamo

German pilot steamer Jade

S.5. San Marcos

S.5. Santa Clara

S.8. Loftus Cuddy

Algiers, Algeria

Almeria, Spain

mmmmgn:»mmmmmmm
mvxmr:‘ vrnreren

S.S. Riverside
Kamalo, Molokai, Hawaiian
Islands
S.S. Northwestern
A-tlcan, Montenegro
. Minda
b Oh:o
. Lam
Cxty of Benton Harbor
Roano e
San Jacinto
-S. Admiral Samipson
msterdam navy-yard
.S. Army transport Buford
.S. Army transport Dix
Ai1my transport Sumner
. Army transport Kilpat-
rick
. Army transport Logan
. Army transport Sherman
S. Army transport Sheridan
Armgltnmsport Thomas

[2217]
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ham. Mass.
. Seward
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. Olympia
S.S. Kansas Cit I{
Atlantxc Cxty, J.

S.8. Geo. W, Elder
S.S. Bra:

Avalon. Catalma Island, Cal.

Baftlmore, Md.
uilding)

Bocas del Toro, Panama

$.S. Bermudian

Buenos Aires, Argentine Re-

(American

public
Batavia, Dutch East Indies
Abo, Russia
S.S. Batavier JV
S.5. Batavier'1I
S.S. Batavier It
S.5. Batavier V
S. S Virginia
S. W. S, Porter

¢ m

Y.
Buffalo, N.Y. (News building)
Phxladelphm Pa
port,

S. S roquois
Helsingfors, Finland
Boston, Mass.(Boston Herald)
S.S. Chippewa}
Benton Harbor, Mich,
Blaavands Huk, Denmark
S.S. Indianapolis
S.5. John J. Barlum

kte, Russia
Libau, Russia

BM
BN

5.8, Nyack
$.8. Boston

Rosecrans
Nikolaistadt, Russia
. Nann Smith
Brant Rock, Mass.

S.S. Hermosa

S.S. Thomas Barlum

Britz, German

Qvertoom, Holland

Reval, Russia

Philadelphia, Pa. (Bellevue-
Stratford

Washington,
Standards

U.S. Army cableship Burn-
side

Sevastapol, Russia

8.8, N¥a es
Butt of Lewis, Scotland
S.S. Rupert Cxty
§.S. Cabrillo
S.S. Alliance
Vladivostok, Siberia
S.S. City of South Haven
Shoebui yness, England
Babylonia, Brazil
Bombay, India
Bessemer Barge No, 2
Tug Goliath
Camaguey, Cuba
S.5. City of Alpena
S.S. mo
S.8. Priscilla
Cambndge, Englzmd
Sagmaw,

Ashtabula
S.S. Regele Carol 1.
S.S, Carolina
Buffalo, N.Y.
Boca del Colorado, Costa Rica
Cheribon, Dutch East Indies
S.S. Sierra
S.S. C\ty of Cleveland
S.S. City of Detroit
Duluth, Minn,
Clifden, Ireland
Detroit, Mich.
Chica, o, Ill

Ca;
gae Cxty of St ‘1

Charlottenburg,
S.S. Quadra
Port Huron, Mich.
San Francisco, Cal.(Chronicle)
Chamamn, Spain

S. Harmonic
S S. Hummc
Erie, P,

Sault Ste Marie, Mich.

S.S. San Juan

S.S. Juanita

Detroiatl, Mich. (Detroit Jour-

nal)
S.S. Charlois
Calumet, Mich.
Milwaukee, Wis,
Buenos Alres, Argentine Re-

S.S. ?Iugh Kennedy
S.S. Jos. Sellewood
S.5. 5. M. Clement
S. S Pendenis White
. Moses Taylor
%mes Gayley
Gratwick
. J. Albright
alter Scranton
. 8. Clarke
. E. Reis
. Hanna
. Houlden

.C., Bureau of

ermany

LDDLNNLHNNL
BBnNLnNNN

S.S. Lagonda

S.8. {{ . McWilliams

S.S. Major

S.S. Robt. L. Pryer

Cleveland, Ohio

Ashtabula, Qhio

Cayo Criso, Cuba

Coruna, Italy

Marion, Mass.

Corvo, Azores

S.S. Ponce

Port Arthur, Ontario

S.S. Princess Charlotte

S.S. Princess May

%S Princess Royal
u

S. S Pnncess Victoria

Marquette, Mich.

ity of Erie

S.S. Seneca

S S. Eastern States

St. Thomas, Ontario

S.S. C\ty of Buffalo
S.S. Commonwealth
S.S. Western States
Detrolt Mich.

S.S. St. Croix
gleve(l:and Oh:o

ay Cit
Seattle {Vash (Hotel Perry)
Santa Clara, Cu
S Ph\l&delphm
Admiral .
Augustus B. Wolvin
Burgomaster

Dacia

Field Marshall

Adeline

Anni

Kronprinz

ames H. Hoyt

rank H. Peavey

Neubau

Prinz Regent

Adolf Woermann

S.S. Prinzessin

Tacema Wash,

S.S5. Caracas

American schoonei
. Barrett

S.S. Birkenfels

Durban, Natal

o

Dorothy

on, D.C. (Eighth
and Water Streets)
Iowa

. Cap Arcona

Cap Blanco

Cap Verde

Cap Frio

Tietgen

Clare |
Kronprinzessin Cecile
Clara Blumenfeld

Kaiserin AugustaVictoria
Bleucher
Cincinnati
Bulgaria

Pisa

Hamburg
President Lincoln
Batavia
Deutschland
Moltke
Pennsylvania
Prinz Oscar
Patricia
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. Pallanza

Amerika

President Grant

Pretoria

Cleveland

Graf Waldersee

.S. Prinz Adalbert

asadena, Cal.

$.8. Edmund

S.S. DerfHinger

$.5. Elenore Woermann

Santa Barbara, Cal. (Hotel
Potter)

Vancouver, British Columbia

S.8. Furst Bismarc,

5.5, Fred. B. Wells

S.S. Fritz

)
vrnnnnn

T

.S. D. G. Kerr

.5. Grosserog von Oldenburg
S. Goeben

S. Gneisenau

S. Gertrude Woermann
. Kingfisher

. Helene Blumenfeld
Camerones

Heluan

Habsburg

Mendocza
Hohenstauffen

Frank T. Heffelinger
Hellig Olav
Presidente de Mintre
Presidente Quintana
Holger

Kingsway

Imperator

an Pedro, Cal.

.8. James C. Wallace

.S. James H. Reed
Everett, Wash.,

. Kronprinzessin Cecile
. Berlin

da Head, Wash.
Friedrieh der Grosse
Princess liene

Prinz Friedrich August
Konig Friedrich August
Konig Wilhelm 11
Grosser Kurfurst
Main

Neckar

Konigen Luise
Kaiser Wilhelm I1
George Washington
Konig Albert
Kronprinz Wilhelm
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Grosse
. Prinzess Alice
Lutzow
.S. Lucile Woermann
Duluth, Minn.
5.8. Meteor
S.S. Mainz
San Luis Obispo. Cal.
Drogden, Denmark
.S. Nora
S 8. Moskwa
S 8. Oscar Second
Diepfe. France
S.S. Prince Adalbert
S.8. Prinz Eitel Friedrich
8.8, Prinz Ludwig
$.5. Prince Sigismund
S.8. Prince Waldemar
Eugene, Oregon
Detroit, Mich.
8.8. Corcovado
S.8. Prinz Regent Luitpold
S.S. Roon
South Haven, Mich.
Port Townsend, Wash.
$.8. Scharnhorst
S.8. Senator Holthusen
.S Sarnia
S. H. P. Bo
.S. Senator
S
S,

il AL
w

wany

efardt
. Kleist
iberia

S.S. Admiral
Wilmington, Del.

DU

Juneau, Alaska

5.5. Geo. W. Peavcy

S.8. United States

Chehalis, Wash.

Newport, Oregon

S.8. Ward Ames

Toledo, Ohio (Hotel Secor)

S.5. Ypiranga

S.8. Yorck

Lansing, Mich.

Portland, Ore.

S.8. Ziethan

American schooner Pendleton
Sisters

Port Townsend, Wash.

S.5. Earl Grey

$.S. El Norte

$.8. Easton

Cerritos de Sinaloa, Mexico

U.S. Army cable boat Field

S.S. City of Columbus

Malabang, P.1.

Fayal, Azores

Outer Jade lightship,Germany

$.8. City of Atlanta

Fairbanks, Alaska

Borkum Reef lightship, Ger-

many
Fort Andrews, Mass.
S.5. City of Macon
Port Wood, N.Y.
$.S. City of Memphis
Nome, Alaska
Ferrol, Spain
Kotlik, Alaska
Elbe I lightship, Germany
§.5. Naomi
Fort Gibbon, Alaska
Corregidor Island, P.1.
Eider lightship, Germany
$.8. City of Augusta
Fort Stevens, Ore.
S.8. City of Savannah
Circle City, Alaska
Forth Leavenworth, Kan,
Flores, Azores
Flekkero, Norway
Fort St. Michael, Alaska
Fort Morgan, Ala.
Zamboanga, P.1,
Fort Hancock, N.J.
Flannon Isle, Scotland
Pastnet, lreland
Fort Monroe, Va.
$.S. Nacoochee
Petersburg, Alaska
Fort Egbert, Alaska
3. Army cable ship Joseph
Henr
Fort Omaxn, Neb.
}I:olo. L.
ort Totten, N.Y.
Fort Levett, Me.
Villegignon, Brazil
Fort H. G. Wright, N.Y.
Wrangell, Alaska
Wesser lightship, Germany
8.8. City of St. Louis
Fort Worden, Wash.
S.8. City of Montgomery
U.S. rtillery harbor tug
General R. B, Ayres
Yacht Lydonia
Fort Riley, Kan.
S.8. City of Seattle
S.8. Capt. A. F. Lucas
Cape reton, Glace Bay,
Nova Scotia
Bolt Head, England
8.8, Georgia
Brow Head, Ireland
Caistor, England
Standard Qil barge 91
Graady lightship, Denmark
S.S. City of Everett
$.5. Falcon
S.S. Maverick
Grand Haven, Mich.
Gjedser, Denmark
8.8. Cottage City
Standard Qil barge 94
Karlskrona, Sweden
The Lizard, England
Liverpool, England
Grand Manans, Minn,
$.8. Asuncion

GM
GMH
GN
GNF
GNI

MECHANIC

S.S. Pilgrim
Malin Head, Ireland
S.5. Atlas

North Foreland, England

Niton, England

Chicago, 111. (Congress hotel)

Standard Oil barge 95

S.S. City of Pueblo

Copenhagen, Denmark

Guaraliba, Brazil

Rosslare, Ireland

Grand Rapids, Mich.

S.8. Astral

S.S. Senator

5.5, Umatilla

Guernsey, England

Guadalajara, Spain

Galveston, Texas

5.8, Governor

Grand Island, La.

S.8. President

S.8. Queen

Los Angeles, Cal.

Holland, Mich.

Horten, Norway

Cape Hatteras, N.C.

New Orleans, La. (United
Fruit Co.)

U.S. Army Artillery harbor
tug Harvey Brown

Heysham. England

5.8, Arizona

Carlobago, Austria Hungary

S.5. Alameda

Elizabeth City, N.C.

Helde:, Holland

Fiume, Austria Hungary

S.5. Mariposa

New Orleans, La.

Cape d'Aguilar, Hongkong

Haaks lightship, Holland

$.8. Jeflerson

S.5. Hanalia

5.5. Chester W, Chapin

S.S. Missoun

Hunstanton, England

5.8, Corwin

§.8. Chicago

Hoek van%{olland

Trinidad (High Post)

Mackinac Island, Mich,

Horns Reef lightship, Den-

mark

Cabo Haro, Mexico

Tug Savage

S.S, Londonderry

Nak Nek, Alaska

Kahuku, Oahu,
Islands

Havana, Cuba (Vedado)

$.8. Grant

S.S. Mackinaw

Cuban revenue cutter Hatuey

Ludington, Mich.

S.S. Humboldt

Amesbury, Mass.

S.S. Plymouth

Zengg, Austria Hungary

S.5. Rose City

Brest, France (arsenal)

I1ha das Cobras, Braazil

Inistrahull, Ireland

8.8, Illinois

Toulon, France

$.S. Imparatul Traian

Port Vendres, France

8.8. City of Racine

Kingston, Jamaica

Chosi. Japan

S.S. North Land

Jersey, England

S.5. Horatio Hall

$.S. Manhattan

Otchisi, Japan

Ose Saki, Jtz)xpan

S.5. North Star

Shiomizaki, Japan

Tsunoshima, Japan

S.S. James Whalen

Jacksonville, Fla.

S.S. Antilles

Puako, Hawaiian Islands

Angaur, Caroline Islands

Spokane, Wash.

Bremerhaven, Lloyd Hall,
Germany

Hawaiian
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Arkona, Germany

Bulk, Germany

Borkum, Germany
Brunsbuttelkoog. Germany
§.5. Christopher Columbus
Cuxhaven Germany

Helgoland Germany

Yap, Caroline Islands

S.5. Momus

Marienleuchte, Germany

Erie, Pa.

Norddeich, Germany

Pachena Pt., British Columbia

S.S. Creole

S.S. Santa Cruz

Constanca, Roumania

The Dalles, Ore.

Tsingtau, China

Slgnalberg, Germany

Walla Walla, Wash,

Key West,

S.S. Kentucky

Lahaina, Maui,
Islands

Machrihanish Bay, Scotland

Cullercoat.s England

.S, Lady Laurier

Hawaiian

Castelneuvo,Austria Hungary A

Pola, Austria Hungary
Sebenico, Austria Hungary
Loch Boisdale, Scotland
Lussin, Austria Hungary
Havana, Cuba (Morro Castle)
Messina, Italy

.S. Alliance
.S, Maine
.5. Carmania
.S Lombaidia
.S. Sicilia
.S. Duca Degli Abruzzi
.S. Duca di Genova
S.5. Mendoza
.S, Cordova
.S, Virginia
S, Caledonia
. Indiana

wgnmwmwmm.nwwwwwmw

S. Niagara

.S. Duca d' Aosta

S.S. Sarde

Steam yac! Atalanta
American Tickle. Labrador
Asinara, Sardinia, Italy

S.S. Umbria

S.S. Florida

S.S. Alva

S.5. Antony

Mobile, Ala,

Cable steamer Mackay-Ben-
nett

' S.5. Asturias

S.S. Baltic

Bardera, Italy

Cape Bear, P.E.I.

S.S. Araguay

Battle Harbor, Labrador

Belle Isle, Newfoundland

Bernal, Argentine Republic

S.S. Arragon

S.5. Avon

S.5. Ben-My-Chree

Broomfield, England

Palm Beach Fla.

Becco di Vela, Caprera, Italy
S.5. Athenie

Brava, Ital

$.S. Old Colony

S.S. Sheboygan

S.S. Campania

Chateua ay, Labrador

Cape

Steam yacht Cassandra

S.5. Cambria

Mocangue, Brazil

S.S. California

Point Rich, Nova Scotia

$.S. Chili

Clarke City, Seven Islands,

nada
Cable ship Colonia
Caspo Mele, Liguria, Italy
rsxcan

MCO
MCP

MCR

SRR EEGHOZR DR

~
-]

KH

TZZTZZRZZZZZZZRZZR

S.S. Chaco
\&ontle Capuccini, Ancona
Cape Ray Newfoundland
S.5. Bucaneer
Cape May, N.J.
Cozzo Spadaro, Cape Passaro,
Sicily
S.S8. Cnstobal
$.8. Shinnecock
S.S. Cedric
5.8, Dominion
S.S. Devgnian
S.S. Sardinian
Domino Island, Labrador
Steam yacht Electra
S.8. Etruria
S.S. Tamarac
S.5. Narragansett
S.S. Cassandra
S.S. Iroquois
Merka, italy
S.S. Bohemian
Mehlla, Morocco
S. Navahoe
. Empress Queen
Royal Edward
Satrustegin
Alfonse XII
Finance
Lusitania
Arabic
Canada
5. Fxnland
. H. Grathck

;/:w
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S.S. Pretorian

Fame Point, Quebec
Fort Spuria, Messina, Italy
Tug Tatoosh

S.S. Mauretania

St.eam yacht Lysistrata
S.S. Cymric

S.S. Saturnia

5.5. Germania

S.S. Harvard

Grosse Isle, Quebec
$.5. Canadian

S.S. Virginian

Giumbo, [taly

S S. Ro{al George

S S Panama
S.S. Noordam
S.S. New Amsterdam
S.S. Adriatic
New Haven, England
S.S. Cestrian
S.5. Potsdam
S.S. Cartheginian
Heath Point, Anticosti Island,
Canada
S.5. Rotterdam
S.S. Statendam
Camperdown, Halifax, Nova
otia
b Rundam
Minnesota
Ivernia
Laurentic
Inanda
Inkosi
Iolanda
Principesa Mafalda
Lonian
Principesa [olanda
a, Italy
. Suevic
. Haverford
. Merion
Millinocket
filwaukee, Wis,
Olymptc
Kroonland
Prisia
Holland
Corinthian
Makura
Killarney
Montcalm
Guadeloupe
La Bretagne
Celtic
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ELECTRICIAN AND MECHANIC

CONSTRUCTION OF A SIX-INCH INDUCTION COIL—Part III
THOS C. STANLEIGH

The Apparatus described in this series of articles has actually been constructed,
and is in use at the ELECTRICIAN AND MECHANIC Laboratory.

The question of a really useful dis-
charging stand is seldom given much
thought by the average amateur coil
builder. The important part the stand
plays will be fully appreciated when the
experimenter desires to give one of those
very entertaining exhibitions of high-
potential and high-frequency electricity
before a gathering of his friends. The
stand herein described will be found

MVMZIZ_IV P PLAN
Discrinrcen

or else paint the wood liberally with
the melted wax by means of a brush,
afterwards setting it in a warm place
so that the wax may partially permeate
the wood. A wax finish may be applied
and the board polished. With this
method there is less brush leakage to"the
base than if the board were shellacked
or varnished. The pillars are also"made
of wood and in this case the wax treat-
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— 18"

Fig. 17

exceedingly flexible and it permits of a
wide range of adjustments. Its sim-
plicity of construction, combined with
these features still further commends
it to the attention of the experimenter.

In Fig. 17 the elevation and plan of
the discharger are given. Fig. 18 shows
details of one of the pillars. The base-
board may be of dry oak or mahogany
about 1 in. thick and finished up to
18 in. in length by 6 in. in width. Itis
preferable to soak the board in a long,
shallow tray containing melted paraffin

ment is almost imperative. Hard rub-
ber would, of course, be better, but its
high cost for such a purpose almost pro-
hibits its use.

The construction of the pillars is
clearly shown in the drawing, and the
dimensions given are only intended as
suggestions. Scrap material may fre-
quently be used in making such pieces
of apparatus and the exact dimensions
may be governed accordingly. The
centre line of the discharging rods when
mounted, should be at least 6 in. from
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the base, however, as various pieces of
apparatus are to be placed under the
points when the coil is in operation.
The brass piece which supports the ball,
is rigidly held in the wooden pillar by
means of an 8-32 machine screw passed
through the top of pillar and held in
place by hexagon nuts. The connect-
ing ribbon from secondary of coil is
clamped under the second nut on this
screw.

The ball may be taken from the end
of a brass curtain rod, and after setting
up a 10-24 screw in its opening the in-
side is filled with melted lead. A nut
is then placed on the screw and carefully
soldered to the brass shell of the ball.
Holes are to be drilled for the %s in.
discharging rods to pass through and also
for the milled head setscrew in the top.
The ball is then mounted on the brass
strip on top of pillar and secured in place
by means of a split washer and hexagon
nuts. This will enable the rod to be
tilted to any angle or inclined downward
to the base. The pillars are mounted
on the base by means of wood screws
passed up from underneath.

The rods may be of aluminum or brass
with one end pointed and the other
threaded to receive the short hard
rubber handles, as shown in Fig. 17.
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Dischareen  Tips

T.C.Stapleig,
9

These handles are solely for ornament,
for any attempt to adjust the sparking
distance while the coil is in operation
will result in the operator receiving a
severe and perhaps serious shock. Short
pieces of 34 in. glass rod inserted in the
under side of the baseboard at the four
corners complete the discharging stand.

In the accompanying drawing various
forms of discharging tips are shown, and
the builder would do well to make all
of them. Two of each kind will be
required for certain experiments. At
A the familiar ball type is shown. Two
more curtain-rod balls may be brought
into use here and short pieces of brass
tubing are soldered into the openings.
This tubing should be a good fit over
the ends of the discharging rods. At
B a zinc electrode is shown. This is
a piece of 34 in. battery zinc to which
the brass tubing has been soldered. At

-C a wire electrode is shown. Several

of these should be made with various
kinds of wire inserted, such as iron,
copper, zine, aluminum, etc. These
are used to show the burning power
of the spark. The condenser discharge
across such electrodes makes a terrific
crash, and where a more or less spectac-
ular effect is desired, the wire gap is
preferable to the form shown at B.
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The terminal shown at D is very use-
ful in connection with high frequency
experiments, which together with a
Tesla coil, will receive due attention
in succeeding articles. The disc elec-
trode E will considerably lengthen the
spark if used in connection with a point
on the other rod. All surfaces should
be highly polished and they must be
kept in that condition if best results are
desired, The illustrations are full size
but it is not essential that these dimen-
sions be adhered to.

The subject of interrupters will now
be taken up. Several types have been
made in the Laboratory, but only those
which have proved efficient will be dis-
cussed, The ordinary vibrator type
is utterly unsatisfactory for a coil of
this size. Not only will it stick and fail
to operate when most wanted, but it
cuts the spark length down by one-half
or more. Several types were experi-
mented with, but it was found impos-
sible to get more than a 334 in. spark,
and a very thin one at that. On the
other hand even the simplest of the
mercury interruptors, that shown in
Fig. 25, will readily give a 5 to 6 in.
spark. The mercury interrupters will
be described in the order of their effi-
ciency and the electrolytic type will be
discussed last of all, as it is in a class by
itself.

Figs. 19 and 21 give side elevation
and plan of an interrupter of the
Mackenzie-Davidson type, and this is by
far the best of all, barring the mercury-
turbine, which is almost beyond the
scope of the average amateur to con-
struct. The principle of the Mackenzie-
Davidson type is shown in Fig. 20.
A two-bladed fan-shaped dipper is
mounted on the end of a motor shaft
and its blades make and break contact
with the mercury in the bottom of the
case. A small battery motor may be
used, as-the power required is but trifling.
An adjustable resistance should be
mounted on the same base so that the
speed may be controlled. A series
motor should be used. The resistance
may be a coil of No. 24 German silver
wire wound around a cardboard or
wooden cylinder which has first been
covered with a layer of thin sheet
asbestos, as the wire may get pretty
hot. A slider similar to the familiar
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tuning coil type is arranged to make
contact with the wire and to cut out
any number of turns until the proper
speed of the motor is secured.

The most important feature of this
interrupter is the shape of the fan.
The great tendency of the blades is to
spatter the mercury on leaving it and
to produce a very imperfect break. So
important is this matter that the author
gives the scheme of laying out the fan
in Fig. 22. These are the exact dimen-
sions of the instrument which was found
highly satisfactory in the Laboratory.
A piece of %e in. sheet brass is procured
and cut to 4 in. square. After finding
the centre, a circle is described on the
plate as shown. Centre lines are then
located and the lines across the top
and bottom of the plate are scribed.
These lines are 154 in. from the centre
line, as shown in Fig. 22. The layout
is represented by the dotted lines.
Measuring down from the top line
%6 in. and to the left of the perpendicu-
lar %e in., we locate the centre for the
left-hand curve of the blade which has
a radius of '%e in. Now to the right-
hand curve. This centre is located at
a point 34 in. from the perpendicular
and right on the upper horizontal line.
The radii are 1%se and 234 in. as shown.
The lower half is marked in exactly the
same manner. It is preferable to saw
the fan out on a scroll saw, using the
fine metal saws used by jewelers. If
the fan is cut out by means of snips or
a cold chisel the plate will be bent, and

" splashing of the mercury will be inevi-

table. The edges are to be sharpened
with a file and afterwards smoothed up
carefully while the motor is running
with the fan mounted on its shaft.
Fig. 19 gives a part cross sectional
view of the assembled instrument and
the method of mounting the fan will be
readily understood on referring to this
illustration. A piece of brass tubing .
is provided to fit snugly on the motor
shaft, and the fan is permanently sweat-
soldered to one end of the tubing between
two short collars. The other end of the
tube is fitted with a short brass collar
in which there is a countersunk set-
screw. This collar should be a good
fit on the tube, but it must be removable
until the final assembling. A copper
brush bears on the collar and forms an
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efficient connection with the blades of
the fan.

The case for the fan is made of fiber.
The principal dimensions are given in
Fig. 20, and holes to pass 8-32 screws
are located as shown. The side next to
the motor is covered with a single piece
of £ in. fiber, while that on the other
side is divided into two pieces on the line
K K. The upper piece is secured in place
with knurled nuts, while the lower half
is permanently fastened by means of
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to the lower part of the aperture by
means of short, countersunk screws.
An 8-32 screw passing through the side,
as shown in Fig. 20, makes connection
with the mercury through the copper
strip.

The device may be assembled and
the motor mounted on the base in such
a position that its shaft is in line with
the centre opening in the fan case.
The brass tube on which the fan has
been mounted may be passed through
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Fig.21

hexagon nuts. It is necessary to fre-
quently renew the mercury and to clean
the inside of case, as the mercury is
rapidly pulverized by the action of the
heavy spark at break. This trouble
will not appear to any great extent if
battery is used, but when the interrupter
is used to break a circuit of 6 or 7 am-
peres at 110 volts D.C., the life of the
mercury is considerably shortened. By
careful work the case may easily be
made watertight and this is necessary.

A narrow strip of copper is secured

the opening and the collar fastened in
position. By forcing the setscrew down
hard the tube will be indented a trifle
and thereby firmly secured to the shaft
of motor. A test should now be made
to see if the shaft will revolve freely
and the fan is truly centred inside the
case. The opening for the brass tube
should only be large enough to pass the
tube without binding; in other words
it should be a running fit, for otherwise
the case will leak. The brush, F should
be built up of several strips of thin
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copper with a spring temper. It must
make a good contact with the collar as
the latter revolves, as it may be called
upon to carry 10 or 12 amperes.

If everything works well the lower
half of the outside cover may be fast-
ened in place. If the builder is skillful
enough to make this cover of glass he
should certainly do so, as it is difficult
to get just the correct amount of mercury
in the case without being able to see it.
Failing in this, however, the fiber cover
may be used and the plan which follows
will tell the operator when the mercury
has reached a sufficient height. Before
putting the cover in position, turn the
shaft of motor until the fan is in the
position shown in Fig. 20, and use some
means to secure it there temporarily.
Fasten on the lower half of cover and
connect a battery and bell in series with
the terminals G, G in Fig. 21. Mercury
is then carefully poured in the case
until the bell rings which tells that
contact has been made between the
fan and mercury.

The end of the fan breaks contact
with the mercury cleanly, as shown in
Fig. 20, providing the mercury is at
the proper height. The case is then
half filled with water and the upper
half of cover fastened in place. Alcohol
is better than the water, but its use is
attended with some danger as the arc
formed at the break, in case the conden-
ser should become disconnected, will fire
the alcohol vapor, and, in such close
quarters, cause an explosion. The con-
nections for motor and resistance are
shown by dotted lines in Fig. 21, as
are also those for the interrupter proper.

While running at high speed, and with
a potential of 20 volts or more, this
interrupter produces a beautiful spark.
It is of the flaming type and is soft in
tone—distinctly different from the
sharp crackling spark of other inter-
rupters. For fluoroscope demonstra-
tions of the X-ray, it is excellent and is
only surpassed by the turbine or elec-
trolytic types. With a condenser across
the secondary, a fairly high-pitched
spark can be obtained, and as the con-
tact and break are positive, the spark is
exceedingly uniform. It is necessary
to use a somewhat higher voltage than
with the ordinary type of interrupter
if high speed is desired, but with the
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motor running at low speed and the
three layers of the primary connected
in multiple, a current of 10 amperes
at only 6 volts will produce good
6 in. sparks with the coil described
in these articles. The long, thin core
and three layers of primary in series
give best results with this break
running at high speed. At low speed
a shorter and thicker core with only
two layers has given better results. In-
deed, the slow interrupter in connection
with a core 124 in. by 12 in. and primary
of two layers of No. 12 or No. 13 wire
will give the full spark length with a
smaller consumption of current. Where
a fast spark is required a somewhat
thinner core should be used, as the circuit
is made and broken so quickly that the
core does not have time to be fully
magnetized.

A very efficient and easily con-
structed interrupter is illustrated in
Figs. 23 and 24. In the latter figure the
general construction is plainly shown.
The arm C is of aluminum to secure
lightness and therefore quicker action.
This arm is supported near one end on a
piece of stiff steel spring which is in
turn fastened to the uprights of square
brass rod, G. The magnets are re-
moved from an electric bell, as is also
the contact spring from its armature.
A piece of soft iron D. is secured to the
end of the arm and the contact spring
gripped under head of screw which holds
arm to spring. The support for the
other contact F consists of a piece of
14 in. brass bar. The cup for the mer-
cury may be an old shaving-stick recep-
tacle or other brass cup of similar size.
One may be made of brass tubing by
plugging up the end with a piece of
hard wood which is afterward coated
with shellac. Solder cannot be used
to seal the cup, as the mercury will form
an amalgam with the tin and a leak
will result. The cup should be at least
2} in. high and preferably a trifle
higher, as the rupture of the circuit
causes a series of miniature explosions
in the cup unless the condenser is just
right. Contact is made by means of a
piece of copper strip as shown. The
dipping contact is best made asshown
in Fig. 23. A 6-32long brass screw is
inserted through a tapped hole in the
end of arm, and is then fitted with a
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copper strip dipper cut squarely off at
the bottom. As this adds to the weight
of the end of arm, it tends to make the
vibrations slower, and an arrangement
which permits of a higher speed of in-
terruption is to rivet a piece of alumi-
num wire to the end of arm, hammering
and filing the other end to a wide knife
edge. This, however, does not permit of
any adjustment,and in that case some
means of raising or lowering the mercury
cup should be provided. A loosely
fitting fiber cover is placed over the

Still another form is shown in Fig. 25,
which explains itself. The arm of a
bell is straightened out and the ball
removed. A piece of copper strip is
soldered to the end. The object of
bringing out the arm and affixing a con-
tact instead of merely bending the arm
down at right angles is to secure a longer
sweep, so that the motion may be more
nearly perpendicular instead of side-
ways which causes a great deal of
splashing. The connection to the arm
is made at the spring D and not at the

b
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cup to keep the contents from spattering.
In use the cup is filled with mercury until
its surface just barely touches lower edge
of the dipper. An eighth inch of water is
poured over the mercury and finally the
cup is filled with kerosene oil. This
combination has been decided upon as
the best for all around work. The
connections are simple and are shown
in Fig. 24. The complete parts for
making this interrupter, including the
necessary mercury, are for sale by ad-
vertisers in this magazine and its con-
struction is within the reach of almost
every experimenter.

grounded binding post. In the latter
case the contact between arm and pivot
is very uncertain and considerable
resistance will be offered. This in-
terrupter is not so dependable as the
last one described and its action is not
so uniform.

The electrolytic type of interrupter
is splendid where 110 volt direct current
is available. The action on alternating
current is not so satisfactory. Its only
drawback is its inability to stand con-
tinuous use for long periods of time.
The solution heats up and after a certain
point is reached, the action is irregular.
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A trial in the Laboratory of practically
all of the easily constructed types has
proved that the one shown in Fig. 26
is one of the best. The author has
had this one running for from 40 to 70
minutes at a time without cessation,and
that is something which he has been
unable to do with any other type with
which he has experimented.

Various low-priced interrupters may
be purchased but they all have their
drawbacks. One type in particular is
equipped with a composition cover in
which the porcelain tube is embedded.
After twenty minutes’ intermittent use
the heat and acid fumes softened the
inside of the cover sufficiently to loosen
the porcelain valve and on still further
use the tube dropped out entirely,
causing a short circuit through the low
resistance of the dilute acid in the jar.
While this merely meant the blowing
of a fuse, still it was unpleasant and it
was necessary to wait until the cover
had cooled sufficiently to become hard
enough to hold the porcelain. It is
difficult to understand how a manu-
facturer could ‘“‘get past’’ with such a
contrivance and it is still harder to
understand why the same manufacturer
does not make the simple change neces-
sary in his instrument to turn it into
one which would give excellent service.

The speed of the interruptions with
this type of break is something terrific.
It is said to reach into thousands per
second. The frequency is proportional
to the impressed voltage and to the
number of turns on the primary. With
few turns in the primary, a rather thin
core and 110 volt direct current, the
interrupter here described will give a
tone of spark resembling the high-
pitched Fessenden. It is open to ques-
tion, however, if this exceedingly rapid
rate of interruption is desirable for
ordinary application to wireless. The
spark is long and rather thin and is
splendid for X-ray work. With the
interrupter working well there is abso-
lutely no flicker on the screen. By
adding turns to the primary, the fre-
quency of the spark is reduced, but it
is considerably thickened. With three
layers of primary in this coil and using
4 amperes of current, the spark is about
3 in. long but very thick. It is not
well to work the coil very long on this

plan, however, if it is wound with No. 36
wire in the secondary, as the current will
be heavy enough to heat the wire and
melt the wax. The electrolytic inter-
rupter is most useful in connection
with the coil to be described in the next
article, and which is intended for use
with a Tesla coil or an Oudin resonator
to give high frequency sparks. This
coil will also be adapted to the require-
ments of wireless telegraphy where alter-
nating current is not available. On

the other hand it may be used as an .

open core transformer on alternating
current circuits with the modifications
stated.

The construction of the electrolytic
interrupter will be understood after
reading an explanation of Fig. 26. The
glass jar A should be at least 5 x 7in.,
and preferably much larger, as the solu-
tion will not heat up so quickly if there
is a larger quantity of it present. The
jar is fitted with a cover of Y4 in. fiber
which is thoroughly treated with paraf-
fin. The tube C is what is known asan
“ignition’”’ tube and may be procured
from a dealer in physical apparatus.
The ordinary test tubes will not stand
the heat and the action of the break.
Having procured an ignition tube, take
it to a glass blower and have him punc-
ture the bottom with a small hole.
It is useless to state what size of hole,
for he will be unable to gauge it. The
glass is so hard that it will break fre-
quently, even in the hands of a compe-
tent glass-blower. Let him make the
hole as small as possible and also drill
an opening as at C2. This will permit
the liquid which rises inside the tube to
overflow. Provide a length of 14 in.
glass rod and have it pointed as shown,
so that the point may rest in the hole
at bottom of tube. Support the tube
in a hole in the cover so that the lower
end of tube is about 1 in. from the
bottom of the containing jar. Coil
up a length of lead wire around a pencil
so that it will form a spiral inside the
tube and bring the end out through
the rubber stopper at top of tube. This
stopper must have a hole in it just large
enough to pass the glass rod with some
friction. This will allow a partial ad-
justment of the opening to be made.
It is upon the correct size of this

(Concluded on page 286)
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Ball-bearing Emery Grinder Next get an old pulley (I used a sew-
ALFRED CHRISTIANSEN . ing machine pulley) and fasten it to the

This ball-bearing emery grinder will shaft in the middle.
give good satisfaction, and is very easy Now with the emery wheels and the
to make from things found in every nuts to hold them on, it is ready to put

workshop. together. Screw the standards to the
Fig. 1 :

| Bal/-bearing Fmery Wheel

First get some good hard wood that baseboard 2 in. from each end and very
will not split easily, and make four securely. Put the pulley and cones on
pieces of the following dimensions: base- the shaft and put it in place on the
board, 8 x 3x 3 in., bevel the edges; bearings, placing the balls in the cups
make two standards 3x4x2x 34 in., first.

like Fig. 2, make two; strengthener, If care has been taken to make it
2x24% x 34 in. strong and true, it will be very service-

Next, find an old front wheel from a able. Mine runs two 5 x 14 in. wheels.
bicycle and take off the hub, with the The bearings should be kept well oiled.
bearings and cones. Take out the axle It may be painted and screwed to a
and cut hub with a hack saw on lines bench.
marked A and B in Fig. 3. This will Be sure to thread the axle so that the
give you two bearing cups to be used in  stones will not fly off when running.
the standards just made. A guide may be made from a few

Bore a hole in the standards 316 in. pieces of scrap iron to hold the tools
from the bottom, large enough for the while grinding.
bearing cups to fit in. These holes

should not reach quite through. This WORKSHOP KINKS

hole is A in Fig. 2. Bore another hole H. W. H. STILLWELL

in the centre of this hole 4 in. in diame- For the Tool Box

ter right through B in Fig. 2. Mechanics who have spent the greater

Next screw the bearing cups to the part of their lives in the machine shop,
standards, with small screws in the holes and have “been through the mill” of
formerly used for the spokes on the bi- experience, have numerous receipts,
cycle wheel. kinks, and little secrets which at differ-

Now get a steel shaft the same diame- ent times during their career they have
ter as the axle in the bicycle hub, 7 in. found good use for and always have them
long. Thread 3% in. on each end the in some convenient place for handy
same size threads as on the axle. reference in case of emergency. There
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are many cases of emergency in our
modern machine shops these days.
These are the days when a man must
know what he is about, think quick, and
know what to do when called upon.

The young mechanic has not had the
years of experience that the older man
has had and when he does come to some
job that requires some expedient, he
is up against it. It is for this class of
beginners that the following is intended
and may be found of great value at any
moment.

A small serviceable note-book can be
tucked away in one corner of the tool
box and into this may be copied many
valuable tables and other information.

To make Steel Soft so that it can be
worked like Copper

Pulverize beef bones, mix them with
equal parts of loam and calves hair, and
stir the mixture into a thick paste with
water. Apply a coat of this to the steel
and place it in a crucible, cover this with
another, fasten the two together with
wire, and close the joint hermetically
with clay. Then place the crucibles in
the fire and heat them slowly. When
taken from the fire let them cool by
placing them in ashes. On opening the
crucible the steel will be found so soft
that it can be engraved like copper.

To Harden Steel in Sealing Wax

Watch and clock makers and en-
gravers harden their steel in sealing
wax. The article is heated to a white
heat and thrust into sealing-wax, allow-
ing it to remain for a second, then with-
drawn _and inserted in another part.
This treatment is continued till the steel
is cold and will no more enter the sealing-
wax. The extreme hardness of the steel
thus prepared enables it to engrave or
bore steel hardened by other processes,
the drill or engraving tool being first
dipped in oil of turpentine.

Prevention of Rusting-in of Screws

The screws in machines exposed to
heat and moist air soon rust in, even if
oil is used, which makes the taking apart
of the machine a very difficult task. By
dipping the screws in a thin paste of
graphite and oil, they can be removed

without difficulty even after several
years.

Compound for Welding Cast Steel

Mix 41%eo parts of boracic acid, 35
parts of pure dried common salt, 15 to
26 parts of ferrocyanide of potassium,
714 parts of resin, 4 of carbonate of
sodium, When this compound is to
be used a sufficient quantity is scattered
upon the article to be welded, which
has been heated to a light red heat; it
is then heated to a strong yellow heat
and the welding accomplished in the
usual manner.

Six-Inch Coil
(Continued from page 284)
opening in proportion to the amount of
current flowing and the impressed vol-
tage that the success of the instrument
depends.

The outer electrode is of sheet lead
fastened to the cover and bent around
the tube. The solution is sulphuric
acid (CP) one part and distilled or rain
water seven parts. Pour the acid into
the water in a thin stream, stirring
constantly with the glass rod. Do not
under any circumstances pour water
into acid or terrific boiling and perhaps
an explosion may result.

The interrupter is connected in series
with an adjustable resistance and the
primary of the coil to the 110 volt
lighting circuit. A 6-ampere fuse should
be inserted in the circuit. The inter-
rupter never draws over 6 amperes if
working properly, and good results can
be obtained by using 4 or 5 amperes.
By cutting out resistance the frequency
is raised and adjustments may be made
to suit. The hot liquid rises to the top
of the jar in use, and by using a large
jar and long tube long periods of use
may be had. The only difficulty which
will be experienced is when the liquid
rises and overflows through the opening
in the tube. This establishes a connec-
tion between the two electrodes which
partially shunts the path through the
hole in the bottom of tube. This con-
nection is only momentary, however,
and it can hardly be considered a serious
drawback.

(To be continued)

o
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this de ment, free of chnr%e.
under his initials and town;

follow these rules.

after receipt.

and cost of letter writing. As the time required
guarantee to answer within a definite time.

QUESTIONS AND ANSWERS

uestions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
The writer must give his name and address, and the answer will be published
ut, if he so requests, anything which may identify him will be withheld.
tions must be written only on one side of the sheet, on s sheet of paper se
letter, and only three questions may be sent at one time.

Owing to the large number of questions received, it is rarel that a reply can be given in the first iss

Questions for which a speedy reply is desired will ge 5 g & o Ten -y

This amount is not to be considered as payment for reply, but is simply to cover clerical
to get a question satisfactorily answered varies, we cannot

n eparste from sll other contents of the
No attention will be given to questions which do not

answered by mail if fifty cents is enclosed.

expenses, postage,

1f a question entails an inordinate amount of r
more will

1 leulation, a
made, depending on the amount of labor required. Readers will, in every case, be notified i
such a charge must be made, and the work will not be done unless desired and pai‘d for.,ry € ne it

ial charge of one dollar or

1563. Dynamo. R. . M., Brooklyn,
N.Y., sends a sketch of one having a toothed
armature 2% in. in diameter and 2 in. long,
there being 12 slots, each %e in. wide at top
and Ye in. wide at bottom, and 4 in. deep.
Space for field coil is 4Y% in. in outside diame-
ter and 2%e in. inside, axial length being 34 in.
He asks what should be the winding to give
an output of convenient or useful amount?
‘Ans—VYour sketch is so incomplete that we
cannot tell the shape of the iron of the field
magnet, so cannot judge the probable output.
Perhaps No. 20 wire on armature and No. 23
on shunt field would make a good trial. The
November, 1908, number of the Electrician
and Mechanic contained a good article on
winding drum armatures, of which yours is
one variety. A more detailed description
of a machine with about your ﬁroposed dimen-

“How to Build a

sions is given in Watson's
14 h.p. Dynamo,” which we would be pleased

to supply for 50 cents. In any case, you will
find it advisable to change the shape of the
armature slots, so as to have them with
arallel sides, say ¥ in. wide and 34 in. deep.
iled muslin, ozcen known at the electrical
stores as ‘‘empire cloth,” is the best material
for insulating such machines.

1564. Motor. H. B., Bay Ridge, N.Y,,
asks for directions for making a motor of
1 h.p. capacity to be run from two storage
batteries of 6 volts and 60 ampere-hour
capacity. Ans.—As the ordinary voltage of
a single storage cell is two volts, it is clear
that the cells to which you refer are of the
ignition type, consisting really of three cells
in one box. Further, the ampere-hour
capacity probably means an allowable dis-
charge rate of 2 or 3 amperes. Then with
a maximum of 12 volts, the proper rate of
working the cells will then be at a rate of 25
to 35 watts, which, allowing for a motor of
about 50% efficiency, will give only a small
part of a horse power. Automobile motors
of the electric type are frequently of only
1 or 2 h.p, and the equipment of batteries
necessary to run them weighs several hundred
pounds. A common number of cells is 44,
so as to allow economical charging from a
standard 110 volt supply.

1565. Windmill Power. W. F., Buffalo,
N.Y., wishes to know if it is practical to drive
a dynamo by wind power, charge storage
batteries, and thereby get cheap and ready
electrical supply? Ans.—More than one

inventor or experimenter has tried this, and
occasionally an advertisement is seen for~
such equipments. Probably the first attempt
was made by Chas. F. Brush, the ‘‘father’” of
arc lighting, and patentee of the pasted type
of storage battery plates. He made quite
an extensive equipment in the grounds at
his residence in Cleveland. Another instance
was found in later years, in Marblehead, Mass.,
and again in the South. We fail to find if
any of them persevered through more than
one season. Things sometimes work well
when they are new, but after the novelty has
worn off and deterioration set in, there is
much more satisfaction in purchasing the
electrical energy from the local company.
It comes easiest and cheapest in that manner.
In a windmill equipment, you will need coni-
cal pulleys, the position of the belt being
controlled by a centrifugal governor, to make
an attempt at uniform ed of dynamo.
Then underload and overload switches for
use between generator and battery, also end-
cell or counter-cell control of the lighting
circuit. We have a suspicion that the ex-
pense of a small amount of energy from such
a source would exceed that of any one of
several other ways. We will go into further
details if you are interested.

1566. attery Motor. H. M. Linesville,
Pa., asks: (1) Can the winding on a small
battery motor be changed so as to make it
into a dynamo? (2) ill a small household
medical coil give a slpark, and if so how large
a one? Ans.—(1) If it is of the better class
of small motors having a laminated drum
armature you might make it generate. The
output would be very small. (2) No.

1567. Radium ; Oxide of Copper. T. W.H,,
East Oakland, Cal.,, asks: (1) Could you
please give me a simple description as to what
“Radium’’ is; also if it isa Equid or a solid
substance and of what use. (2) What is
“Oxide of Copper”” and how made? (3) How
can an electro magnet be wound with a me-
dium gauge wire to prevent sparking when
the circuit openson a pressure of about 6 volts.
Ans.—(1) Radium is an element which occurs
in extremely minute amounts in itchblende
and some other rare minerals. nlike pre-
viously known elements, it continually de-
composes at a fixed rate, producing other
elements by its decomposition, and evolving
enormous amounts of energy. It is used in
medicine in the treatment of cancer, rodent
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ulcer, lupus, and other tissue and skin dis-
eases, although the use is limited, owing to the
extremely small quantity yet extracted, and
its enormous cost. The commercial form
is radium bromide, usually mixed with man
times its weight of inert materials. (2) Oxide
of copper is a black substance easily obtained
by heating copper in the presence of oxygen;
it is actually burnt copper. It may also be
obtained by precipitating copper sulphate
with caustic soda, washing the precipitated
copper hydroxide and ignited to drive off
water. (3) A condenser connected across
the break in the circuit will absorb the spark.
1568. Aerial Mast. A. D. H., Lexington,
Ky., writes: I am planning to build an aerial
mast 100 ft. high, out of either 2 in. or 5 in.
_-stove pipe. The 2 in. pipe comes in 10 ft.
lengths and the 5 in. in 2 ft. lengths. 1 am
oing to use the guy wires for the aerial.
%‘hey are to be made of No. 14 aluminum
wire and anchored 50 ft. from the mast. Is
No. 14 aluminum wire large enough to sup-

port the mast, which weighs 82 1bs.? How
many guy wires would you suggest? Which
should I use, the 2in. or the 5in. pipe? Ans.

—We advise using the 2 in. pipe in 10 ft.
lengths. Place three guy wires at every joint
and three also at a point midway between
each two joints. The pipe will have a tend-
ency to buckle and you will need several
people to assist you in raising it.

1569. Aerial Lead-in. E." H., Chicago,
I11., asks if the diagram he sends us is all right
for an aerial lead-in? Ans.—We think this
should give good results providing wire is
carefully insulated. .

1570. Receiving and Sending Radii. H.C.
Pender, Neb., asks: (1) What is my sending
radius with the following instruments: aerial
is of 4 strands of No. 14 aluminum wire 1 ft.
apart, 1 in. spark coil with 6 dry batteries.
(2) My receiving radius: 1 slide tuner, de-
tector is of the crystal type, 75 ohm receivers
in series, one dry battery. (3) How much
would a helix increase my sending radius?
Ans—(1) You might cover one mile. Wh
not experiment and test out your radius wit
other stations? (2) Receiving radius would
be small with 75 ohm receivers. (3) A helix
should increase your radius materially, as it
would enable you to tune your set.

1571. Induction Coil. D. W. D, Mon-
trose, Col., asks: (1) Please give the size of
core for a 1 in. coil, the number of layers on
primary, and what size of wire, using enameled
wire, and the number of pounds on secondary,
and the size, using enameled wire. (2) What
is the best kind of an aerial using 4 wires
and two poles, one 40 ft. high and the other
30 ft. high? (3) How far could I send with
the above aerial and a 1in. spark coil, strap key,
fixed condenser, adjustable condenser, large
helix, copper spark gap, 10 dry batteries; and
will you please give the diagram for connecting
it? The land is quite hilly around here but
I mean I want to know what would be the
distance I could depend upon?  Ans—(1)
Core 3{ x7 in.; primary 2 layers No. 16;
secondary, 1% lbs. No. 34. (2) Flat to
aerial, bringing lead-in from lower end. (3
For diagram see Fig. 2, page 424 in May, 1910,
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issue. It isimpossible to estimate your send-
Ing range accurately; possibly from 3 to 5
miles with 100 ft. aerial. .

1572. Induction Coil. F.P. A, Montello,
Mass., asks: (1) The sizes of two pieces of
wire he sent us. (2) Specifications for Y in
spark coil. (3) If bare copper is better than
rubber insulated wire for aerial. Ans—(1)
Larger wire No. 22 tinned copper; smaller,
No. 36 d.sc. (2) Core ¥4 in.x 6 in.; pri-
mary, two layers No. 20; secondary, 3{ Ib.
No. 36; condenser, 40 sheets tinfoil 4 X 5 in.
(3) Bare copper wire is better but the other
may be used.

1573. Induction Coil; Storage Battery
Plates. G.I.K., Alma, Mo,, asks: (1) Where
he can find description of Spottiswoode's
Giant Coil. (2) If he may again use the No.
34 enameled wire on the secondary of a coil
which has broken down, by rewinding and
soaking it in paraffin. (3) Where he can
obtain grids for storage battery plates. Ans.
—(1) Look through some of the old electrical
books at your public library. (2) Yes. (3)
You can obtain sheet and strip lead at a
plumber’s shop or at almost any hardware
store. W. C. Houghton, 40 Pleasant St.,
Waltham, Mass., has cast grids for sale at a
reasonable figure. -

1574, Direct  Current for Wireless.
W. A. K, New York, asks: (1) Is it possible
to use direct current of 220 volts as power
for sending? (2) What instruments are
necessary for the use of it? (3) How far
would it send with !4 k.w. or 2 k.w. open core
transformer? Ans.—(1) It is possible but
not desirable. (2) An electrolytic interrupter
or one of the mercury turbine type could be
used. (3) Better to install a motor-generator
and use 60 cycle a.c. to operate transformer,
thus dispensing with troublesome and in-
efficient interrupters.

1575. Electro-Magnet. M. B. VanW,
Pleasantville, N.J., asks: What should be the
diameter and length of core, length of winding
space, number of layers of wire, No. of wire
B. & S. gauge and kind of covering of wire
for an electromagnet to work on 110 volts
A.C.? Magnet not to be over 5 in. long or
over 3 in. in diameter, wire not smaller than
No. 30. How many pounds of wire will be
required for two magnets of this size? They
will not be in circuit over one minute at a
time. I want them to be as powerful as
possible after following above dimensions.
Ans.—To derive the data you require with
absolute accuracy would necessitate the mak-
ing of several test coils, and observing their per-
formance. For data on this grocedure, you
are referred to the chapter on Electromagnets
in Foster’s ‘Electrical Engineer’s Pocket-
book.” An approximate estimation for your
requirements 1s as follows: diameter of core
1 in. (core to be built of iron wires annealed
and cut to length); length of core, 5in.; cross-
section of winding space, 1 in.C 5 in.; wire
size, B. & S. gauge No. 20; resistance, per
magnet, 23 ohms; current in amperes, on
110 volts, 60 cycle, A.C., 5; amount of wire
required per magnet, 7 lbs. We would recom-
mend enameled wire, inasmuch as a greater
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number of ampere turns can be procured
with same.

1576. Wireless Troubles. E.P. A, Phila-
delphia, Pa, says: My wireless receiving set
consists of six detectors—three silicon, two
pericon and one acid,—one variable conden-
ser, a loose coupler, all of which are home
made, and one fixed condenser of .001 capac-
ity; phones, 1,000 ohms each. My antenna
wl‘;ich is 60 ft. in height at one end and 30 ft.
at the other is composed of four No. 14 alumi-
num wires about 12 in. apart. During the
daytime I can hear Baltimore and New ork
fairly well, and at about 3 or 4 a.m. I can hear
different ones working, but I can only get a
vibration or scratching sound and it can’t be
read. Sometimes without any tuning coil
it comes in readable for a moment and then
fades out. Cannot %et any results from
variable condenser. am a subscriber to
your valued magazine and would be pleased
if you will suggest some way to overcome this
di%culty, so that I can read signals at all
times. Also how far should I be able to read
long distance signals? Ans.—Your variable
condenser may cause part of the trouble.
Test it to be just so near that the opposite
gLates do not touch. The trouble may also

caused by a swinging cross on a nearby
electric power line; also test your aerial for
leaks, or swinging cross against roof.

1577. Lightning Arrester. T. S. R,
Brooklyn, N.Y., asks: In putting a lightning
arrester on an aerial do not the oscillations
jump same into ground, when sending?
Ans.—The lightning arrester should be ar-
ranged to be disconnected with a switch when
operating set, as otherwise transmitting cur-
rent would jump across it. >

1578. Wiring Diagram. L. G. B., Stock-
ton, Cal., asks: I wish you would show me in
your magazine a connection that has been used
where 1 can use a loose couple with a slide
on the primary and one on the secondary, a
double slide tuning coil, a variable condenser,
fixed condensers, head phones and detectors.
I want it so I can with a D.P.D.T. switch in
either the loose couple or the tuning coil.
Ans.—The diagram given in Mr. Getz’s article
in the January, 1911, issue of this magazine.
This may be readily converted, as the primary
of the loose-coupled tuner is a double slide
tuner.

1579. Wiring Diagram. L. W. W, Ash-
land, Wis., asks: I have a receiving set only
and wish to know how to connect up my
instruments with either a tuning coil or
receiving transformer, as per diagram in Mr.
Guilford’s article on page 423 of the May,1910,
issue of Electrician and Mechanic, by means
of a suitable double throw switch, but using
a looped aerial in place of the straightaway
in Mr. Guilford’s diagram. I have heard
that two tuning coils are needed for a looped
aerial. Is this so, and if so, would it necessi-
tate two receiving transformers also? How
many slides are used on the tuner or tuners?
(2) Please send me diagram, showing all con-
nections, for the best looped aerial system, so
as by means of a double throw switch I can

289

use either the tuning coil (or coils) or the
receiving transformer. Show also connec-
tions for the condensers, detector, potentio-
meter, battery and head phones. How many
fixed and how many variable condensers are
advisable and show where they should be
placed. Show circuit through the aerial
switch and also what kind of an aerial switch
to use. (3) What should be approximately
my receiving radius with the following appa-
ratus: receiving transformer, variable and
fixed condensers, different types of commer-
cial detectors and a 2,0000 ohm head set.
Aerial is 125 ft. long, 100 ft. high at one end
and 60 ft. at the other end; composed of six
stranded phosphor bronze wires 2 ft. apart,
What do I need to nrake my set more efficient ?
(4) How can I connect up my head phones
so as to practice receiving the Continental
Code, getting the same sound in the receivers
as 1 would when receiving from a wireless
station: as I do not know my code well enough
to take messages accurately. Ans.—(1) If
you place a variable condenser or a single
slide tuner in the other end of your looped
aerial, good results will be obtained. _See the
diagram given by Mr. Getz in the January,
1911, issue of this magazine, which shows an
inductive tuner connected to a loop aerial.
(2) The above-named diagram with one side
of the loop run to another tuning coil will
answer your purpose admirably. One fixed
and one variable condenser required. For
aerial switch, see design given in the Septem-
ber, October and November issues, article on
aerial construction by Mr. Getz, in which an
aerial switch is described. (3) With the above
changes your set should be quite efficient.
(4) Get a 4 ohm electric buzzer and a dry
battery. Connect the buzzer to the battery,
with a telegraph kef; in series to make and
break the circuit. Place in a suitable posi-
tion and run a wire from the inside end of the
magnet windings of the buzzer to the ground.
This will give you a buzz similar to that caused
by a transmitting outfit.

1580. Transformer. G. D. Nicolet, P.Q.,
Can., asks: (1) Is this transformer intended
to work on 110 volts, 30 cycle A.C. current, of
good design for wireless: core, a hollow rect-
angle 12% x 834 in. with a cross section 24 x
214 in. Softiron strips. Primary: 200 turns
No. 10 B. & S. D.C.C. magnet wire, 100 turns
on each leg (two layers of 50 turns). Second-
ary: about 15 1bs. No. 32 $.5.C. magnet wire
wound in 16 sections, 8 on each leg. Sup-
posing the insulation is good. (2) What
should be the capacity of a good condenser to
work in connection with this transformer
and the 'loose-coupled system, two helixes?
Antenna 115 ft. high, *T'’ system, 4 horizontal
wires 100 ft. long. (3) What would be the
output of sending? Ans.—(1) Yes, the trans-
former will work on 110 volt A.C. circuit.
However, it is supposed you mean 130 cycles,
as 30 cycles is rarely used in commercial work
and is rather too low a frequency for wireless.
(2) A condenser having about from .005 to
.008 microfarads capacity would be proper
for the transformer mentioned. (3) About
350 to 400 watts.
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TRADE NOTES

We are in receipt of gasoline engine and
lighting plant catalogs from the Detroit En-
gine Works, Detroit, Mich. This firm makesa
specialty of small generating units for lighting
country homes, hotels, office buildings and
motion-picture theatres. Their equipment
is up-to-date and high classin every particular,
and their plants for supplying current for
motion-picture arcs are especially complete.
The generators with these plants are wound
for 60 volts so that very little current is
wasted in the rheostat. The engine is of
the 2-cycle type, which possesses the distinct
advantage of having practically no valves
to get out of time or to leak. The operation
of this type of engine is also very steady and
the speed may be closely governed to com-
pensate for sudden changes of load on the
dynamo. Owners of motion-picture theatres
which are in an isolated position will find it
worth their while to investigate these power
plants. The plants are also useful in theatres
where only alternating currentcan be obtained,
as they furnish a reliable source of direct
current supply at low voltage for the arc lamp.

Messrs. Beetle and Maclean, 21 Bromfield
St., Boston, Mass., have recently issued a price
list of cardboard tubing which they furnish
in diameters and lengths suitable for con-
structing tuning coils, loose couplers, Tesla
coils, Oudin resonators, etc. They will be
glad to send their price list to any reader upon
request.

Cement manufacturers, architects, engi-
neers and contractors will be interested in the
announcement that Cement Age, of New York,
and Concrete Engineering, of Cleveland, two
of the leading monthly publications in the
cement field, have been consolidated. It is
the'intention of the new publishers to slightl
increase the size of Cement Age, which will
have a type page of 6 x 9 in. two column
make-up wilrbe a further innovation. It is
the purpose to preserve the best features of
both magazines, thus maintaining the prestige
each has won. Allen Brett, editor of Con-
crete Engineering, for the past two years, will
take the position as Associate Editor of the
new publication, and Arthur E. Warner,
formerly business manager of Concrete Engi-
neering, will become western manager. There
will be no change in the present staff of Cement
Age, Mr. Lesley continuing as editor, Frederic
F. Lincoln as president of the Cement Age
Company, in charge of the New York Office,
at 30 Church Street, and of the eastern adver-
tising field, and Edward A. Trego, as associate
editor.,

BOOK REVIEWS

Heat. By J.Gordon Ogden, Ph.D. Chicago,
Popular Mechanics Co., 1911. Price,
25 cents.

This popular treatise purports _to set
forth in simple language all the main facts
about heat and its opposite cold in such simple

ELECTRICIAN AND MECHANIC

language that all can understand it. In the
effort to be popular, the author has sometimes
allowed himself to make strange statements,
as for instance the following: ‘““If the normal
temperature of the earth were at the freezing
point of air, and we could obtain a block of
ice such as is distributed by the ice man of
today, such ice could be used as fuel, and
would be put into the furnaces instead of
coal.” A professor of physics and chemistry
and doctor of philosophy should certainly
be able to grasp the diﬂ%rence between a fuel
which produces heat by its oxidation, and a
radiating source of energy, such as ice would
be when surrounded by a’'medium at the tem-
perature of liquid air. ~ On the whole the book
conveys many useful facts in a popular
manner.

Stor:je Batteries: Their Theory, Construction
a Use. By A. E. Watson, E.E., Ph.D.
Lynn, Mass., Bubier Publishing Co., 1911.

Price, $1.50.

The first edition of this book was justly
regarded as one of the most valuable contri-
butions to the practical literature on storage
battery use and construction in recent years,
In this, the second edition of his valuable book,
Dr. Watson has thoroughly revised and mod-
ernized as well as greatly enlarged the contents
of the first edition. The authar has that rare
ability to clearly express his thoughts in
language entirely devoid of technical terms
and there is no doubt that his latest offering
to the field of electrical literature will be
received with open arms by the practical man
who wishes to know the “how” and “why"
of the subject.

Full instructions are given for the construc-
tion and care of secondary batteries of various
sizes and forms.

That the designs and formule are practical,
is proven by the fact that they have been
used and tested by the author who has had
exceptional opportunities to study the worth
of each type described.

A discussion of various commercial types
of batteries, together with several illustrated
examples of existing installations, still further
enhances the value of thisexcellent little work.

How to Make a Wireless Set. By Arthur
Moore. Chicago, Popular Mechanics Co.,
1911. Price, 25 cents.

Even with the abundance of literature on
this subject, there is still ample room for this
recent addition to the Popular Mechanics
Handbook series. The work is primarily
intended for the youngest experimenter in
the field and by following the instructions
given, the average boy having ordinary
mechanical ability will be enabled to con-
struct a very practical little set. No
attempt is made to theorize on the subject,
and the space is entirely devoted to
the more important constructional details.
While the book will hardly create enthusiasm
among the more advanced students of wire-
less, still it should meet with much favor
among the experimenters who are just enter-
ing the field.
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Improved Transatlantic
2800 ohms
The best low-priced long
distance receiver made. The
ball and swivel arrangement on
aur receivers, with hard rubber
headband, and their light
weight, make them the most
perfect fitting, sanitary and
comfortable head set made.

WE SEND OUR RECEIVERS ON

TRIAL FOR COMPARISON

WRITE US

Complete set, with gold
plated diaphragms $8075
[C. BRANDES, - 111 Broadway, New York

WIRELESS 25 %ioromary

Mail this ad. to us with 35c and we will send you our
book tellinf how to make (not how to buy) a wireless
set that will receive 100-200 miles and send 10-15 miles.
Also COMPLETE MATERIALS FOR MAKING a Sen-
sitive Galena DETECTOR—~—the kind you would have
to pay $1.50 for. Now act quickly. 0 stamps.
THE OAK RIDGE WIRELESS SPECIALTY CO.,

6310b Indiana Avenue Chicago, IIl.

is a wonderful rowder cement that
will stick solidly diferent sub-
stances, such as’ METAL AND
GLASS, WUOD AND METAL
and so on through any combination
you want to make, It can also be used as an insulator,
Giveit a trial and you will find it very uscful.

Price: Large _Ca;l. $1.00; is.oo per doz.; Trial Can, 15¢c.
POTMEND CO., Inc., 305 W.24th St., New York, N.Y.

66:% DISCOUNT

The $1 cloth bound book, “Practical Suggestions
regan!mg the selection and use of a Photo, aphic_Equip-
ment” now 33 cents. 10 cents extra or mailing.

Order immediatety

Willoughby &*A Square Deal

814 BROADWAY, - - NEW YORK

Gasoline Soldering Iron Blow Torch

iiere's a reguiar jack of all trades. It ﬁll l
fert want. Ouf, bookle% n':ille?isto any asdadrg:g
EMMELMANN BROS. MFG. CO.

DEPT. A INDIANAPOLIS, IND., U.S.A.

B | G 200-p. ELECTRICAL and
WIRELESS CATALOG }tefied

to cover postage) 60 es WIRELESS Instruments for commercial
:.nd e;perlmenm nuﬂs es Motors and Dynamos of all sizes.
28 menhlﬂnh!ure Tt:nin;omd m mﬂlecﬁne:]l'}‘OY? %(3 pages
Tel Instruments. es ovelties, ete. pages
G egnlpm trical Suppli "8«1 this catalog today---you need it.

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

IN SIZES SUITABLE FOR

TUNING COILS, LOOSE COUPLERS,
TESLA COILS, Etc.

Send for price list .
BEETLE & MACLEAN
21 BROMFIELD ST., BOSTON, MASS.

AEROPLANES T Taik of th
20th Century

Make a model {onmll. Affords intereeting study

and fascinating amusement. On receipt of

$1.00 {n ourrency ordM. 0. we ﬁm

80 () postpald, Lu‘ce ue

Prlnt&o':'klnidguwlngund Bool’:

I let of instructions for bnlldln’ o

3 ft. Model Bleriot, guaranteed to fly 200 feot

by 1ts own power. Not a toy, but an exact, scale mode), worth

00. Money cheerfully refunded if you're not entirely satisfied.

GOFF AEROPLANE CO., Statlon M, Chicago .

TELEGRAPHY

TAUGHT

in the shortest time.
The Omai pos:blwu .c

Transmitter combined with

standard key and seundor.

ARG‘_LAMPS for Wireless Experimenters

1000 c.p. on 110

T T ;olh d.ie ulndh-.c.
e S — amp. incl. yl

oy &0 stat End wbo:

$3.50 (regular

$15.00.)

AT

i3s3 et
calliiann
L

Only a few left from a job lot; and other things,

ELECTRIC MOTORS about 1-16 I P, ¢ d
batteries, $3.25. (reg. $9.50.) or 0 veltad.c. or

The most wonderful and
fascinating sclentific study
of the age. Every Bov,
GIRL and GROWN-UP

COSMOS ELECTRICCO.,132-136 Liberty 8t., New York
should kuow about it. The

ELEGIRICIT] et

{voLTams) o
ELECTRICAL PRODUCTS"—our 112-Page Catalo,
now ready, the most complete and interesting book ever issued,
full of {llustrations and descriptions of the latest Voltamp Elec.
trical N Motors, D: Toys, Machine Models, Tele-
aod “WIRKLESS' Instruments, Ruhmkorfl Colls, Spark Coils,
er Tubes, Switches,Meters, LunMrs. Flashlights, Transformers,
Tools, etc. The greatest tine of niature Electric Rail-
ways ever shown, Anythlnf Electrical for Anybody.
Pr{oeleonlim!ly low. Send for
this catalog 6c in stamps or coin
(no postals answered) which will
be refunded on first order of 50c .

£ .. MG =

VOLTAMP ELECIRIC MFGCO.,  Wite BId,, Baltimore, M.

A STORY BOO!! FREE

—g |

Very futeresting and fustructive to those wanting the very best edge
tools made. A postal addressed to Mack Co., 18 Brown's
Race, Rochenater, N. Y., sole makers for more than thirty years
of the famous D. R Barton tools, will bring it with thelr catalogue.
(In writing mention this magazine.]

Sends your ‘tel mes-
sages at any speed just as an
expert d. Five

would.
styles ‘g up; clrcular free,
Omnoigraph Mfg, Co.
41 Cortlandt St.,, NEW YORK

Prof. A. E. Watson’s new book on
‘‘Storage Batteries.”” $1.50

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

==ELEGTRICAL GOODS AT COST==

Closing out our entire stock of Wireless Goods, Miniature Railways, etc,
Twoin. Spark Coils, best grade, $6.00 $3.00 Tuning
Coils, $1.50. Juno Battery Motors, $2.50.
Everything goes cheap, Send 1 cent stamp for complete list and prices,

TREMBLY ELECTRIC CO.
Dept. B Centerville, lowa
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1k
AGOLDMINE OF
GOILLUSTRATIONS

A Practical
“"Mechanics’ Bible”
of Ready Reference

Examine This Famous Mecanical Library in Your Home Free

Cassell’s Cyclopaedia of Mechanics is an authoritative work, well printed and handsomely bound in five volumes.
Written by a staff of skillful and talented mechanical and technical writers, under the direct editorship of Paul N.
Hasluck, the foremost living writer on mechanical subjects—every paragraph the paid contribution of an expert.

The work is practical from cover to cover, constituting a thoroughly trustworthy re{:ence library and key to up-

to-date workshop practice, full of plainly worded and well illustrated articles of interest to ail who want a
receipt, employ a mechanical process, or stand in need of an item of information concerning mechanical
and practical matters. This great work fulfills a long felt want among practical mechanics as well as
amateurs and beginners.  Students who have previously found that there is nothing to be leamned from
the compilations of untried and possibly impracticable suggestions and receipts will find Cassell's

Edited by
PAuUL N. HASLUCK

Cyclopaedia of Mechanics thoroughly dependable and practicable. The work contains over SAMPSON
6,500 illustrations and 30,000 separately indexed articles ; over 2,500,000 words. The five vol- PUB. CO.,
221 Columbus

umes number 1760 pages in all, each volume measuring 7%x10% inches, strongly bound
in stout extra durable cloth binding with lettering in gold.  The type is large, clear and easy
to read. So vast in factis the scope of the work that only a leisurely examination can do it
justice. Thatis why we make you this out-and-out offer to place it freeinyour home—
we know you will find it the best and most valuable mechanical library for you.

Examine This Great Set We want you to SEE this famous

five volume work for we know you
of Books at Our Expense will be pleased with its binding,
paper and_printing and the wonderful fund of information it contains. We want you to EX-
AMINE it thoroughly, for we know you will be quickly impressed with jts great practica)
value. We want youto ENJOY the finest mechanical ligraly ever offered to discriminat-
ing professional or t hani e price of this complete work in five volumes
as above described is $18. Just mail us the coupon opposite (send no money) and you

Ave.. Boston

Gentlemen:—
Kindly send me,
carmmage prepaid, for
ee examination, one
complete set of Cassell’s
Cyclopaedia of Mechanics,
in five volumes. It is under-
stood that | may examine the
work five days, and if | do not
wish to keep it [ agree to notify you
and hold, subject to your order. If
I keep it, | agree to pay you $2 within
five days and the ance of $16 in

will receive the set, carriage paid. amine it five days. If. at the end of that time, -/ monthly installments of $2 until settled

you do not want it, notify us and hold subject to our order. If you keep it, pay us in ful
$2.00 within five days and the balance $2 a month until paid. N o 0000E R —
SAMPSON PUBLISHINGYCO.,, -/ ADDRESS....... «ccciiiiiieiuiaannnn..n
REFERENCES. ...ctiiveiiiiiiiiiiiiiiaanaae

1221 Columbus Ave., Boston, Mass.

Send this coupon or a copy of it.
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THE BOYS’ BOOK OF

TOOLS FOR Model Aeroplanes
Arts and Crafts BY FRANCIS ARNOLD COLLI‘NS
Workers -

We carry the largest and
most complete stock of tools
for
WOOD, TRON, BRASS,
COPPER and LEATHER
Work to be found anywhere

We can supply any special tool or implement
specified in “The Home Craftsman” article in

this magazine All about how to make aeroplane models
and how to fly them, and the story of
Send immediately for our catalog of the evolution of the flying-machine.
Arts and Crafts supplies Over fifty pictures andj
diagrams by the author
Orr & Lockett Hardware 12mo. 308 pages
Company Price $1.20 net. Postage 14 cents
q SAMPSON PUBLISHING CO.
71-73 Rand‘)lph Street, Chmaso’ . 221 Columbus Avenue Boston, Mass.

READY JANUARY, 1911.

Practical Applied Electricity OUR VERY USEFUL

e TR RO 2 HANDBOOKS
.

Electrical Engineerin
at Armour Institute o
Technology.

PRICE $1.860

A SMALL ELECTRIC MOTOR TO BE BUILT

WITHOUT CASTINGS.
A book of 300 pages, 200
illusmtions,%aig ! SR By Wm. C. Houghton...............evu oo, $0.10
and descriptions, bound [l S5 HOW TO MAKE AR ANNUNCIATOR.
ilx:. Bll‘ackf t| F'lgﬂ)lle( ELECTRIC ByT.E.O'Donnell..........coovuunnn..... 10
ther, front an C! N .

Stampedln gold, round [i8 HOWB TO GRIND AND SET EDGE TOOLS.
corners, pocket size. An g yM.Cole.....ooovviiiiiiiiiiel. 0
illustration on nearly MAKING AND FIXING ELECTRIC BELLS AND
everyd e. fComplled BATTERIES.

less of expense
:ec%::ding toTsicoasstul By M. Cole............. 10

TEMPERING STEEL, ANNEALING AND CASE

ractical experience.
- . HARDENING IROR.

It is authentic,up-to-
the - minute, co'mgl‘ete ByMCole......oooeviiieienninnennnnee. A0
and contains no useless i DYE% STAINS, INKS, LACQUERS, VARNISBES
matter, only just such ARD POLISHES,

information as needed By Chas. G. Leland and Thos. Bolas......... .10

by the Electrical Craft.
A);itvaencxeepl’lgg?s were WOOD-CARVING FOR BEGINNERS.
submitted to Consulting and Electrical Engineers and By Chas. G. Leland. Revised by Frank H. Ball .30

Educators who endorsed the work as a book that

GOUGE-WORK AKRD INDENTED WOODWORK.

Tould surpass any book of a similar nature now upon By Chas. G. Leland and Rev. F.C. Lambert... .10
Written for the practical man as well as for the ex- DESIGNING AND DRAWING.
rt and presented ina practical way in plain English. By Chas. G. Leland...........co..evvvvvnn.., 10
Fnctica examples and careful, detailed line draw-

ings are ﬂi'e,t' e:f ‘ill,{:x'sgate the theory %nq tlﬁeig soll:x-
matter firmiy in the mind of the reader. . " InE the SAMPSON PUBLISHING CO.
SAMPSON PUBLISHING CO.,, 221 Columbus Ave., Boston, Mass.

221 Columbus Avenoe, Boston, Mass,
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Photographic Magazine Offers for 1911

RULES FOR MAKING MAGAZINE CLUBS

No subscription can be taken for any magazine singly at less than the published subscription price.
A club of two or more magazines, including AMERICAN PROTOGRAPEY, may be made as follows: Add
the black faced figures preceding the names of the magazines desired, multiply the total by five, and the
result is the price in the United States. For Canada or foreign countries add postage as given in the
proper column. Any one or more magazines may be added to clubs with foreign magazines or annuals,
listed at the bottom of the page, by multiplying class number by five and adding to given club price.

EXAMPLES EXAMPLE

22 American Photography $o.35 Can. postage 22 Photographic Times

17 Camera .25 ¢ i 5

30 Bulletin of Photography .50 “ “
$1.10

69 $1.10 4.60 American Photography with

5 3.45 U. S, club price Amateur Photographer
$5.70 U. S. club price for the three
$3.45 club price in U. S. $4.55 Can. “ “ magazines.

NCla:; Pull)’lighers' C;nadian gomign
um L. 12
17 Rnu.‘s PHOTOGRAPHIC WEEKLY . . « =« « = « = = =+ = =+ = = = Srllfeso 39535" 0:1155
22 AMERICAN PHOTOGRAPHY . . « =+ « « o & o « o =« =« o =« = - 1.50 .35 .78
30 BULLETIN OF PHOTOGRAPHY . . + « - « « o o o « =« = =& = = 1.7 .50 1.60
17 CAMEBA o« =« + = '« o o o o o o o o o o o = = o o 1.00 .25 .50
17 CauerA CRAFT (mew) . . . - < . =« « o o & o o o o - . - 1.00 .25 .50
20 CAMERA CRAFT (remewal) . . . . - - « < « o « o « & « « - 1.00 .25 .50

120 CAMERA WORE . . . - - =« « + = o & o = = o o o o = = 6.50 .50 .50
22 PHOTO ERA . « « « « o « o o o = o = o « o o = = = - 1.50 .35 .75
16 Pootocrapuic NEWs . . . . . . . o + o . . o o e . . - 1.00 .25 .50
27 PHOTOGRAPHIC TIMES . . . . . . « o « « o « = = - =« =« = 1.50 o .50
42 PHOTO MINIATURE . . - o o = o = o o = o = = = =« « = -« 2.50 none none
16 PROFESSIONAL AND AMATEUR PHOTOGRAPHER . . . - . - - -« « - - 1.00 none .50
82 WiLsoN’s PHOTOGRAPHIC MAGAZINE e e e e e e e e e e e . . 300 .25 o
17 ELECTRICIAN AND MECHANIC, until }an. L1 . ... . .. . . . 100 .36 .60
24 ELECTRICIAN AND MECHANIC, after Jan, 1, 1911 . . . . - .+ . « . - L1LB0 .35 .60
40 SCIENTIFIC AMERICAN (Dew) . . .« . .« . . .« - . o o o 3.00 .75 1.50

Wrile for our 48 page subscription catalogue sent free on -request. We furnish all magasines published.
We will duplicate any price quoted by any recognized subscri ption agency.

FOREIGN PHOTOGRAPHIC MAGAZINES R ANEY
Regular In In In Foreign
Price U.S.A. Canada  Countries
TaE AMATEUR PHOTOGRAPHER AND PHOTOGRAPHIC NIws (weekly) . . $3.75 $4.60 $4.55 $5.20
BRITISH JOURNAL OF PHOTOGRAPHY (weelly) . . . « « o« - - . 3.25 4.30 4.65 4.90
PHOTOGRAPHY AND Focus (weekly) . . . . « « « . « o o « 2.75 3.70 4.05 4.30
THE PHOTOGRAPHIC MONTHLY . . . . - =« 5 o o o o o N 2.25 2.60 2.85
ANNALES DE PHOTOGRAPHIE (Swiss monthly) . . . . . « « . - 1.80 2.60 2.95 3.20
BULLETIN DE LA SOCIETE FRANCAISE DE PHOTOGRAPHIE (twice & month) 3.60 4.70 5.00 5.30
Puoro-MAGAZINE (French weekly) . . . . . + « ¢ ¢ o « & 3.00 4.20 4.50 4.80
AreLLo (German, twicca month) . . . . . ¢ o o s+ o o o o 2.25 3.25 3.60 3.85
Das ATELIER. DES PHOTOGRAPHEN (twice a week) . . . . . . . =« 4.00 4.50 4.85 5.10
PHOTOGRAPHISCHE MITTEILUNGEN (twice a month) . . . . . . . 4.50 5.00 5.35 5.60
PHOTOGRAPHISCHE RUNDSCHAU (twice a month) + . . . . . . . 4.00 4.50 4.85 5.10
(The price of a foreign magazine in the country of its publication, when clubbed with American

Photography, is that of the same club in the U. S. A. as given in second price column.)

Price With American

PHOTOGRAPHIC ANNUALS Pty TPhooEreph
AMERICAN ANNUAL OF PHOTOGRAPAY . « « o « o o =+ =+ =+ =« o <« o o Paper $0.92 32.60
Cloth 1.47 2.50
BRITISH JOURNAL ALMANAC . . =« =« = o « & o o = o o « = & o = Paper .77 2.00
Cloth 1.37 2.50
DEUTSCHER KAMERA ALMANACH . - - =« =« o o o o o s & o o o o o Paper 1.25 2.00
Cloth 1.78 2.50
DiE PHOTOGRAPHISCHE KUNsT m¢ Jange 1910 . . . . . . . . . . - =« 2.50 3.28
PENROSE PROCESS YEARBOOK . . . « « = o o o o o o s o o o o = 2.50 3.50
PHOTOGRAPHIC ANNUAL. 1910-11 . . . . . . « « « « « « o o « o = Paper .58 1.75
PHOTOGRAMS OF THE YEAR 1810 . . . . . . . - . « « « . « « - & }Paper 1.3 2.25
Cloth 1. T8 2.75
WeLLcOME’s ExPodure RECORD AND Diary . . . 50 1.68

(Ad3 35 cents posiage on American Photography if these dub: are- ordered _from. Canada or
cents lo foreign countries.)
Make all remittances by Money Order or Registered Letter

ANERICAN PHOTOGRAPHY, 221 Columbus Avenue, Boston, Mass,

g
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PRACTICAL 25¢c BOOKS

Telephones and Microphones. Makin,
using simple forms of
with 29 illustrations,

and
telephones and microp) ones,

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

ortions of pumps, compound engines, and valve

lagrams, By ROBERT M. DE VIGNIER. Contents
of Chapters: 1. Various Types. 1%lpeed_of Mode] En-

ines. 2. Power Calculations. Materials. 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 diflerent kinds o boilers
and methods of gettin, up steam, as well as engine
details and valve mechanisms, etc. 87 pages and 65
illustrations.

Model Raillways, by W. J. BasseTt-LowkE.
Contents: Choice of size and gauge; clockwork,steam
and electric locomotives; miniature rallwalys; the
model locomotive; tin rajl formations; scale model
permanent way; model railway signals and signalling ;
model stations, rolling stock, etc.

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

examples.

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

Building a Lathe, By A. W. Burford, A.M.IC.E.
The minutiz of pre ring, assemblii\rg and finishing
the casting as per * Brass and Iron ounding,” tfrom
patterns built as per * Pattern  Making,” to form a
workmanlike lathe for a mechanic. .

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

iven.

u How to Build a 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-
in “ How to Build a Gasoline Motor.”

Mechanics for Young America, How tobuijld
boats, water motors, wind mills, searchlight, burglar
alarm, ice boat, water bicycle cabins, camps, clocks,
fishing tackle, kites, model rai 'way, etc.

The Beginner's Gulde to the Lathe. An
elemenn% uﬁtrucﬁon book on turning in wood and

scri

metal, by ARSHALL, 76 pages, 75 illustrations,
Metal Working Tools and Their Uses. A
handbook for young mechanics and apprentices.

Shows how to use simple_tools required in metal work-
ing and model making. Tllustrated.

Tools and Thelir Uses. Describes the more com-
mon tools for wood and metal-working, with instruc-
tions how to keep in order, to sharpen, and to use
them, with a num%er of hints on home-made tools.
Illustrated i

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

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

Turning and Boring Ta rs, by FrEp H.
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 Louls RouviLLioN. 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 pragtxca.ll§ any kind ‘of cam you are
likely to run up nst. It’s plain English, too,

Mechanical Drawing, simply explained. Use
of instruments, reading and setting out wings, ink-
ing in and finishing, drawings for reproduction, letter-
mﬁ with 44 illustrations.

ow to Read a Workshop Drawing. By W,
‘I.aong.rla;nd. The methods and conventions of mechan-
ical drawings explained and illustrated for students,
young draughtsmen and machinists.

Domestic Electrical Work, by W. A, WiTT-
BECKER. Concise and practical directions for plumb-
ers, tinners and hardware dealers on how to wire
buihi_lngs for bells, alarms annunciators, and for gas
lighting from batteries, With 22 diagrams. Demands
10 previous kpowl of electricity.

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

The Engineer’s Slide Rule and Its Applica-
ILLIAM TONKES. A conf‘__plete investiga-

tions, b
ge principles and uses of the Engineer’s Slide

tion of t|
Rule,
Practical Electrics. A universal handy book on
everydazaelectrica) matters, including connections,
alarms, batteries, bells, carbons, induction and resist-
ance coils, dynamos, measuring, microphones, motors,
telephones, phonographs, photophones, etc, 135 pages,

126 illustrations. a
Gas and Oil Engines. A practical handbook on,
and running. Illustrated,

with instructions for care
A full explanation of the parts and working of these

po&xlar motive powers.
ldering, razing, and the Joining of
Metals. By Thos. Bolas, F.C.S., FI.C. Full in-

structions for making and using soft and hard solders,
and for jomiw manr kinds of metal under varying
conditions; With ilfustrations of the tools, various
methods of soldering, brazing, etc.

Brazing and Soldering, by JAMES F, HOBART.
A comfplete course of instruction’ in all kinds of hard
and soft soldenng. Shows just what tools to use, how
to make them and how to use them,

How a Steam Engine Works. By W.E, M.
Curnock. The principles, terms, and calculations
that underlie the desi mnﬁ and working of steam en-
gines are clearly exp| ined, with diagrams.

The Locomotive, sxmpiy explained. A first intro-
duction to the study of locoxpotive‘ engines, their

esigns, construction and erection, with a short cate-
chism, and 26 illustrations.

Simple Scientific Experiments. How to per-
form entertainir(:ig and instructive experiments with
simrle home-made apparatus, with 59 illustrations.

S8lmple 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 to make numer-
ous interesting and instructive experiments.

Simpie Photographic Experiments.
of instructive experiments in Practical Photography,
B‘T. T. BAKER. 68 pages, 14 illustrations,

he Slide Valve, simply explained, by W. J. Ten-
NANT. Revised edition, considerabl enlarged. A
first-rate little book for locomotive and stationary en-
ineers, firemen and all interested iu the slide valve.

.Fages 41 illustrations.

he Fireman’s Gnide to the Care and Man
ment of Boilers, by KarRL P, DAHLSTROM, M. o
covennf the followingvsubiects: Firing and Econom
of Fuel; Feed and Water Line; Low Water an
Priming; Steam Pressure; Cleaning and Blowinq
l%:;tk' eneral Directions, A thoroughly practica

A series

.

SAMPSON PUBLISHING COMPANY

221 COLUMBUS AVE.,,

BOSTON, MASS.
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- | Here is the
— =7 Standard Reference
o _ Work on Electricity

4
BN / (B APPLE \ § !
APPLIED '\PP l ; PPLIE : ; and we want you to examine it absolutely free of charge
OTRICHTY HE 1T ELEC y in your own home or office. Read our Liberal Selling Plan
S -t —it tells how we will send you the great six-volume

CYCLOPEDIA OF

Applied Electricity

upon receipt of the coupon and allow you to examine it free of charge

We have confidence in this great c;clopedh : we know that it is the reliable authority on
1| deity. Itis piled from the jon papers of the ‘Amerienn School of Correspondence,
written by thirty of the world's greatest electrical experts. We want you to endorse our claims and for
this reason we make you this free offer.

If you want to be an expert—an authority on everything_ electrical, {ou need a work that covers every
phase of electrical engineering—a work that will tell you what you want to know in plain English with-
out technical terms and formulas. That is just what you have in this cyclopedia, ‘These books cover

every branch of electricity thoroughly, exhaustively, from the elements of electricity tothe duirn and g
construction of power an central i Read *‘ITmp ¢t Subjects Covered,” and then mail the 1
T 1 tain 2,808 es, 7x10 inches in size 4,000 special illustrations. photo- A.S.of C

P e six 3

graphs, plates, diagrams, tables, etc., besutifully bound in half morocco ; titles stamped in 28-karat gold.
oo . o] Upon receipt of cou the books will
This is Our Liberal Selling Plan. Upon rece o e prepaid, for b
days' free examination. If you decide to keep the books, send us your initial p'll]ment of :2.00 within
five days and $2.00 every mon{h until you have paid the special price of $18.80. he ar price is
636.00. 1f, after thoroughly examining the books, you do not see your way clear to keep them, notify
us and we will send for them at our expense. Send the coupon to-day.

IMPORTANT SUBJECTS COVERED

Types of Dynamos and Motors; Elevators; Direct-Current Motors; Electrical Measure-
ments; Electric Lighting ; Electric Railways; Alternating Current Motors, etc.; Electric
Welding ; Mercury- Vapor Converter; Management of Dynamos and Motors; Power
Stations; Centra -Station Engineering; Central-Station Design; Storage Bat-

teries; Power Transmission; Electric Wiring; Electric Tele; raph: Wireless «
Telegraphy ; Telephony ; Automatic Telephone; Wireless Telephony, etc.

I w
within 5 days and $2.00
month until T have paid $18.80,

or motify you and hold the books
subject to your order. Title not to
pass until fully paid.

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

TIRES, TUBES == AUTO SUPPLIES
30 to 50% Saved sl i

HESE Tires and Tuses that weare offering you are the oyerproduction
of all of the prominent Tire Manufacturers who are making room for
their 1911 stock. Some have slight blemishes on the surface which

do not affect their wearing quality in any manner.

i Guaranteed Guaranteed
Size Clinchers Tubes Size Clinchers Tubes Size Clinchers

93 %x3  $975  $3.00 32x3} $1500  g435 34X 4 $20.00  $5.75
30x3 1100 3925 34x3% 16.00 475 36x4 2150 6.00
34x3  13.00 375 30x4  17.00 500 34x4y 2250 6.25
28 x 31  13.00 390 31x4  18.00 5925 36x41 2350 6.50
30 x 315  14.00 400 32x4  19.00 550 36x5  28.50 7.00

Prices quoted on other sizes upon request

CRESCENT TIRE COMPANY, Inc.
BROADWAY, 57th and 58th STS, NEW YORK CITY, N.Y.

TERM S: Owing to the small profits we sell for cash only, or 10% to accompany order to cover
transportation charges and balance C.O.D.

YOUR MONEY REFUNDED IF GOODS ARE UNSATISFACTORY UPON RECEIPT

Bank*Reference : Write for our new 100-page 1911 beautifully illustrated supply Catalog mailed to

GOTHAM NATIONAL BANK 5" you FREE upon request
69th Streetland Broadway IT WILL SAVE YOU MONEY

Guaranteed
Tubes
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E?(?’EIIEEAN'::E
PATENTS
BOOK MAILED FREE

Telling all about PATENTS; Illustrates 100 Mechan-
luf Movements; sets forth NEW and EASY
PLAN of MAKING PAYMENTS.

CHAS. E. BROCK, Patent Attorney
917 F 8t., Washlngton, D.C.

2 Home, Shop or School

Benches are indispensable
togood work. A4/ Prices.
Tools for every requirement

CHANDLER & BARBER, Hardwars
124 Summer Street, Boston

PATINET

$250,000 INVENTION WANTED
Wiite for our FREE BOOK; gives list of other nesded ta-
veations; tells how to protect thees.

Patent Obtained er Fee Returned
N:‘r.dhrx. for report as te uuhlblgz. send okoteh or

;= o mle N
H.ELLIS CHANDLEE & CO. Successors to
WOODWARD & CHANDLERE, Attorseys
1382 F St,, Washington, D.C.

WATSON'S NEW BOOHK ON

Storage Batteries

Their Theory. Construction and Use
PRICE $1.80 Cloth

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

For facts ahout Prize

I EN l S' and Reward offers and

® Inventions that will

bring from $5000to 10 Miltion Dollars; and for books
of Intense Interest to Inventors, send’ 8¢ postage to
Pubs. Pateat Sense, Dept, o4 Barri ., Washi D.C.

PATENTS

THAT PROTECT AND PAY
BOOKS, ADVICE, SEARCH AND } FREE
LIST OF INVENTIONS WANTED

Sead sketch or model for free search. Highest References.
Best Results, Promptness Assured.

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

T YOUR IDEAS

$8.500 for one invention. Book,
. "How to Obtain a Patent” and
“Whast to Invent” sent free. Bend rough
sketch for free report as to patentability.
Patents advertised for sale af our expense

\n fourteen Manufacturers’ Journals.

Patent Obtained or Fee Returned
CHANDLEE & CHANDLEE, Patent Att’ys

Estsblished 16 Years
i6iT F. istreet, Wash|, , D. C.

0 AN ' 12

SHLIIY] Ve Sccure Patents. NO FEE IF E FAIL.
Start right. Free book—How % obtain, finance and

A b Send sketch or model for free search.
FARNUAR & SUES. Pt aoyse Waohmaran o

PATENTS SECURED

OR FEE RETURNED. Sead Sketch for FREE REPORT as
to Plt-hbﬂlzi' GUIDE BOOK snd WHAT TO INVENT
with valuable of Inveations Wanted. SENT FREE, One
Million Dollars offerod for one invention; $16,000 for ethers.
:‘s.ne;u secured by us advertised free in World's Progress; Sam-
ree.
VICTOR J. EVANS & CO.
€18 F Street Washlngton, D.O.

E) ical D)
Foot and Power Lathes, Lifﬁi'f,’ Pll;jl;g:

Shapers, Drills, Millin, Attachments, Machinists’ Sup-
plies, Chucks, ’f‘ools. ogs. Bestand cheapest made.

SHEPARD LATHE CO., 133 W. Second, Cincinnati, O.

ELECTRIC GOODS FOR EVERYBODY
World's headquarters for
Dynamos, Motors, Fans, Toys. Railways, Batteries,
Belts, Bells, Pocket Lamps, Telephones, House
Lighting Plants, Books. Ifit's electric we have it,
Undersell All,  Fortune for agents. Catalog 4c.

OHIO ELECTRIC WORKS, Cleveland, Ohio

FLYING MACHINES
PAST PRESENT FUTURE

A popular of flyin hi dirigible ball and .

by Aﬂ'red W, Marshall n!Heury Greenly, This work was written with

a view to p g a popular exhib of this # y &

subject. 12mo.—134 pages—fully Illustrated, Price, 50 cents, postpaid,
SAMPSON PUBLISHING COMPANY

221 Columbus Avenue HH Boston, Mass.

KITES

THE KITE BOOK

Just what every live boy wants

THE CONSTRUCTION and
FLYING OF KITES

By CHARLES M, MILLER, “the kite man”
Los Angeles, California

Price 20 cents, postpaid

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

Send for our ““Approved List of Books*®

The MANUAL ARTS PRESS
605 Y.M.C.A. Building, :: Peoria, i,
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Working _ Model of a
Gasolene Engine, Carburettor

and Magneto

REE

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

The motive power used on bil
and launches.

Notatoy, but a marvelously ingenious piece
of machinery thatteaches you more about the
automobile gas engine than you cuuld learn
around a car in years. Every part is there
and it actuslly works exactly like a full sized
mglne. You can set the valves, time the ig-
aition, etc., right on the model.

Dyke's Working Model of a
High Tension Magneto
An Electric device used to sup-

ply electricity for ignition on 2
gasolene engine.

IT WORKS.

Dyke's Working Model of
a Carburettor

A device for making dry qas out
of raw f%solene for a gasolene en-
gine. WORKS.

witn Dyke’s Home Study Course of Automobile Enginecring
The Chauffeur

is a man of opportunity. A chauffeur 1s not merely an My plan is absolutely unique,
automobile driver. Anyone can drive a_car. The chauf.  school. I supply you with a set of 3¢ INSTRUCTION BOOKS that coa-
feur who has a right to the title must not only be able to tain the Cﬂct{ results of my own intimacy with the industry since
d{)il:e a f"' but ':i“m ln:iow its worléilnwrinclple :ind be ‘;i' “ﬁ’ h h‘:“,n‘z"‘ m'l’;::e arel ::y to understand and simpleas A B C.
able to locate and remedy any trouble that may arnse. T2 ¥ Chartss
. e y . The Dyke System puts an Automobile in your Home
This Young Man Secured a Position Keep your preseat position. 1 will undertake to teach you in s few
A weeks more t t structi d tomobile
A FALKENHE LR, Ok aeest auto manutact,  ad € craine thaa you could ears 1n years spest a & factory oF
urers and it was due to your Instruction and Diploma; when

garage or in any length of time in a resident school.
showed the Diploma, the manager saw [ was makiog an effort P Q of the C ! Course together with a hand
to advance and he gave me a trial.” T1CE€ Diploma right now is only $10.00, andon instaliments if
DONALD STEWART of Oskland City, Ind., took our course,

'lnta:.l Don't u:‘n too long—the price will advaace, We send you
everything at one time.

mastered the subject and is now actively engaged ia the auto g{, AR A NTEE - You can't lose a cent—order the course an d spead
2 days’ time examining same. If you don‘t like it return and get your
money back. That's fair enough, isn’t it?

Send for this Catalog

IT IS INTERESTING IN
ITSELF. 24 pages of testimo-
nials from all over the world and
interesting matter on engines
and automobiles.

IT IS FREE
FILL IN AND MAIL TODAY

Did you ever hear before of such a clever method
of teaching by mail
lutel ivaled by any other

repair business.
A. C. WALKER, of Vandalia. Ill., now operates a garage and
owns his own car.
Our testimonial Circular will show you actual photos of these
ounyg men In their autos and shop, and many original reproduced
etters (rom various students scattered over the entire world.

Repair Men Needed Everywhere

What an op rtunity for a man who knows the auto-
mobile as the Dyke System teaches it to him. Even if
you lack the small capital nec-ssary to start a garage of
your own these proprietors will gladly pay you a good
price for your knowledge,for, while they will not admit it
they fully realize how helpless they are when the tlmin% of
the valves or commutator needs attention or when the
engine fails to develop the proper power for some reason

that involves thorough understanding of a gas engine FREE CATALOG COUPON
that only such tl'ain'l)rcngI as mine will ‘five. ow many  Dyks's Correspondence Schoel of Motoring
y hav -

of the repairmen of t e studied—not one out of
a hundred—he wesses at the right way—he don’t know
the principle. e teach you the principle first, then
give you actual experience on our models.

BOX 7, 3947 Washington Ave,, St. Louis, Mo,
Kindly send me a Catalog at once by mail, FREE,
in plain wrapper.

There are other fields open for the man who completes my Name...oooneeerennansns P :
course: The Gasolene Engine for Power and Farm use is rapid] ]
coming to the front—why not be a Repairman or Salesman in this
line. Frake the agency for some good engine and go into business for Street ......... teeeesestacssisasncanies sasessasgerassnes
yourself. Why not?

City..oneieiennnmnieeianseniiecs State...ccoveeveaees 00000

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

A. L. Dyke originated the first auto l“ppl{l business,
published the first book on autos and buiit the fifth
successful auto in America.

Cross Out the Profession You Prefer
Iwanttobea i
O A fenr O Repairman QO Salesman
O Agent. Salesman, Repairman for Stationary and
oat Gasolene lfngines

Q !lintend buying a car Qlownacar

For our Muiual Advantage mention Elecirician and Mechanic when writing to Advertisers
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SALE AND EXCHANGE

Advertisements under this heading, without display,
8 cents per word, cash with order; minimum, 76 cents.
Black-faced type, 4 cents per word; minimum, $1.00.

WIRELESS TELEGRAPHY

FREE

Minneapolis Electric Motor Co.
No. 9 So. 5th Street, Minneapolis, Minn.

Send at once for our Code Card
No. 8 and Blue Book which has
space for local call letters, etc.

_ENAMELED and stranded copper antennae wire at a big
discount. Send for list prices and discounts. I can save
you money. B. KENDIG, 7th Ave., Mt. Vernon, N.Y. 4)

FOR SALE—Tubular variable condenser, $1.75; hot wire
ammeter, $1.00; automatic drill with drills, $0.30; 1,000
ohms No. 40 S.S. wire, $0.35, winding done; electrolytic
detector, $1.00; receiving oscillation transformer, $2.50.
LOGAN' SUPPLY COMP. NY, Woodbridge, N.J. '(4)

WILL TRADE set of stereopticon lenses in focusing cylin-
der, also condenser lenses, for pair good wireless receivers,
L. M. OLSEN, 805 Lake St., Bellingham, Wash. (s)

FIRST $6.00 will take one complete wireless sending and
receiving outfit, including % in. coil; everything new.
K. KUGA, Box 23, Hoquiam, Wash. (s)

FOR SALE—¥% k.w, :ransformer in
but three months: price, $12.00. NEWALL A. THOMP-
SON, Jr., 55 Beals St., Brookline, Mass. (s)

+ WIRELESS SUPPLIES-—We have all sizes cardboard tubes
and enameled wire for straight and loose-coug;led tuners.
Send for circulars. MIDDLESEX WIRELESS SUPPLY
CO., 12A Beacon St., Somerville, Mass,

rfect order, used

MACHINERY AND TOOLS

FOR SALE—Oi), line or gas engines: 8 h.p., 15 h.p.,
25 h‘.}g. Steam engines from 5 to 150 h.p. R. PINNE?!.
122 Water St., New York City. (4)

FOR SALE—A bargain at half &rice: bench lathe com-
glete with motor and shafting. ILLIAM ADLER, 219
aldwell Ave., Wilmerding, Pa. 4)

. FOR SALE 12 h.p. Lozier Gas Engine with magneto.
Simplest and best on market. Bargain for quick sale.
ARTHUR MORRISON, 196 Seneca St., Buffalo, N.Y. (s)

l'jOR SALE—One automobile steam engine 3 x 4 in. double
cylinder link reverse motion, in running condition. Price,
$16.00. Also one Moore steam pipe in running condition.
Price, $6.00. THOMAS MICKEE&(;N, Larsen, Wis. (s)

WANTED—Small dynamo; must be a bargain. Please
state voltage and amperage in answering. A. H. S,, 102 E.
Hollis St., Nashua, (s)

FOR SALE—1 h.p. gasoline engine in first class condition:
almost new. Price, $25.00 cash. BRUNO O. LEUCHT,
280 Oak St., Clinton, Mass. (s)

HELP WANTED

EASY MONEY AND LOTS OF IT getting subscriptions
for Popular Elsctricity magazine. Sells on sight. Com-
mission and salary, V‘yrite today for full particulars, statmlg
our line of business and where emgl(av)ed. POPULA
LECTRICITY Circulation Dept., 43 mmercial Bldg.

Chicago, Ill. (9)

WANTED—Electricians, machinists, a;
manufacturing perfumers and chemists.
in the world; easy to learn; clean work; short hours; lurge
ﬁroﬁts' control your own business; complete courss.

OLLY MANUFACTURING CO. 8 South 15th St., St.
Louis, Mo. (5)

GET A BETTER PLACE—Uncle Sam is best employer;
pay is high and sure; hours short; places permanent; promo-
tions regular; vacations with pay; th ds of v
every month; all kinds of pleasant work ev where; nolay-
offs; no pull needed; common education sufficient. Ask for
frce booklet, p. 89, giving full particulars and explainin my
offer of B}sition or money back. EARL HOPKINS, Wash-
ington, DC, (4)

ts t;) become
ighest paid trade

PHOTOGRAPHY

KODAKS, CAMERAS, LENSES, EVERYTHING PHOTO-
GRAPHIC—We sell and exchange. Get our latest bargain
list; save money. C. G. WILLOUGHBY, 814 Broadway,
New York. (tf}

$26.00 WEEKLY PAINTING SOLAR PRINTS. Any in-
telligent person can learn. Complete instructions for pre-
paring and painting enlargements in oil and water color&
gostpaid for only 25 cents, EASTERN ART SUPPL
0., 286 Main St., Everett, Mass. (3)

HAVE YOU A CAMERA?—Send us 25 cents for the three
latest numbers of American Photography, which retail at
45 cents. The biggest and best photographic magazine
published in America. Full of practical articles, formulas
and directions for making better pictures. The magazine
conducts monthly prize competitions open to all readers,
with liberal prizes. The editors criticize readers’ prints and
answer questions. If you are interested in photography,

ou should know the ma Sample copy, 10 cents.

1.50 a year. AMERICA PHY, 1164 Beacon
Bldg., Boston, Mass.

zine,
PHOTOG

ELECTRICAL

AN ELECTRICAL LIBRARY FREE—Write today for

rticulars, and co. %‘of our illustrated book catalog. POP-

LAR ELECTRICI Y, Book Dept., 434 Commercial Bldg.,
Chicage, I1l. (9)

SPECIAL THIS MONTH ONLY—& assorted files, round
square, flat, etc,, 6 in. long, only $0.55; one dozen $1.00, all
stpaid. Send 2 cent stamp for lists. WOODSIDE
E}.l&?’l‘RICAL SHOP, Bryant St., Newark, N.J. (4)

LEARN TO BE A PRACTICAL ELECTRICIAN.—We can
teach you in eight weeks how to be a first-class electrician.
Pupils have no difficulty in ﬁnding good jobs because we teach

them from the ground up. Don't delay—write now for de-
tails. WILCOX & COTE, 423 Columbus Ave., Boston,
Mass. (4)

AERONAUTICS

'FOR SALEEngine lathe sha
machine and planer., R. PINNE
York City. )

:. n::h press, screw
. lg; Water St., New

BOOKS

I.C.8. AND A.8.C. SETS and odd volumes of
books on engineering, wireless, mechanics,
work, etc., new and second hand.
scholarships for sale. Bargain, GEORGE F,
WILLIAMS, Box 408, New Orleans, La.

|

AVIATION DIRECTORY—Aviators, aeroplane builders!
The directory gives the information you want. Aeroplanes,
motors, supplies. Every concern in the industry listed,
Classified advertisements printed free. Displgry rate, $20.00
gerﬁa‘ieS}{ x 12. 50cents percopy. AVIATION DIREC-

ORY, Lawrence, Kan. (4)

AIR SHIP CONSTRUCTION—Frame strips § in. up to
% in. square for models; price, per ft., 5 cents finished.
Special prices on large orders. Base blocks for small coils,
motors, etc,, up to 3 x 6,in., each 10 cents. _Pri.es on large
orders sgcial, coin or money order J. H. JUST, Specialty
Works, Drawer;40, Syracuse, N.Y. (4)
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MISCELLANEOUS

MOTORCYCLES, New and Second Hand; MOTORS,
Castings and Accessories. Our Attachable Motor Outfit
converts any bicycle into a motorcycle at small cost. Write
for catalog and bargain list. SHAW MFG CO.. Dept. 32,
Galesburg, Kan. (7)

FOR SALE—Movin&Picture Film, 1 cent per foot. H
DAVIS, Watertown, Wis.

LEARN TO WRITE aAIegible !_msiness haﬁd at your home.
b{. correspondence; send for free booklet. LUTHER
SYSTEM, 21 Risley, Cicero, Ill. (10)

XX1

HOROLOGICAL DEPARTMENT
BRADLEY POL: 0 IMBTITUTE
Formerly Parsons Horologieal
Inatitute
PEORIA, ILLINOIS
LARGEST and BEST WATOH
SOHOOL IN AMERIOA
e, Clok. ' Work, Optice,
T\‘:ft'l:n nr‘e'uonablo. go s ,2’..5

rooms near school st moderate rates.
Send for Catslegue of Informa‘ion.
et

PERFECTION POCKET ADDING MACHIih—Liihtning
seller. Agents wanted. CINCINNATI SPECIALTY
MFG. CO., Dept. O, Cincinnati, Ohio.

EXCHANGE—Premo camera for _typewriter. WANT
five- ger friction drive automobile. Farm to trade.
15‘1 .(t;xotor for books or gun. F POISTER, Hartman,
. 8

" 25 COLORED United States view post cards, all different.
10 cents. Our great Exchange Club offer free, send today.
IDEAL CO., Dept. 200, Dorchester, Mass. (s)

 WANTED—The names and office address of all the trade
magazines devoted to carriage and wagon blacksmithing.
M. J. COUGHLIN, 1111 Throop St., Chicago, Il (s)

LEARN at home, in a few evenings, how to construct,
operate and repair automobiles, commercial trucks, flying
machines, motorcycles, motor boats, gasoline engines
electric motors. Big demand, with good pay, for competent
men. Thousands of positions open. Let us help you in
place and pay. A Cpostal card will do. Address, Exten-
tion +department. CHARLES C. THOMPSON CO., 549
WabasheAve., Chicago, Ill. (6)

INVENTOR’S handbook *‘Protecting, Exﬂloiting and
Selling Inventions'' sent free upon request. C. . PARKER,
Patent Attorney, Ex-examiner patent office, 952 G St.,
Washington, D.C. (4)

-

Blue Process Paper
Blue Printing
Drawing Materials

Chas. E. Moss #2207 STReeT

Would You
Like toOwn

A GOOD RELIABLE
Reece Screw Plate

Genuine Reece Screw Plate
Cutting Machine Screw
Sizes, Nos. 4-36, 6-32, 8-32,
10-24, 12-24, with 5 adjust-
able dies 13-18 diam., 5 Taps, 1 Die Stock, 7 in. long and
Tap Wrench Die complete in polished case with velvet-lined
cover. Send post-paid to any address on receipt of

A NEW EDITION OF

“Storage Batteries”
By A. E. WATSON, Pb.D., E.E.

This revision includes all the matter used in the first
edition and about 40 pages of entirely new material.

As further reliance in economical operation of
storage battery plants is getting to be more and
more placed upon switchboard arrangements and
the employment of auxiliary machines, the chapters
on these subjects have been greatly extended both
with text an diaﬂ;aems.

A section has been added to the chapter on the
construction of a Storage Battery by describing
one that can be made from ordmar}' materials, yet
with great effectiveness and durability.

A number of pages are devoted to a description
of the new Edison Cell. .

The description of the various commercial
makes of Cells are given.

CONTENTS
Chap. I Storage Batteries—What are They ?
11 History of Plante and Faure Types of Plates
III Action of the Lead Storage Battery
IV Construction of the Plates
V How to Make a Storage Battery
VI Setting Up a Storage Battery
VIl Switchboard Arrangements
Boosters
The Cadium Test
X Diseases and Remedies of Storage Batteries
X1 Efficiency of Storage Batteries
XII Other Types of Storage Batteries
Commercial Makes of Storage Batteries
Typical Storage Battery Installation
168 Pages and 63 Illustrations, many of them
being of full dimensions

Cloth binding, lettered in gold, red edges, $1.50

Bubier Publishing Co.  Lynn, Mass.

Salesrooms: 132 MARKET STREET.

$2.95
LE. F. REECE CO., Greenfield, Mass.

We can supply a few of the following vol-
umes at prices given below:
AMATEUR WOBK

VOLUME CLOTH BOUND UNBOUND
1 Nov. 01 to Oct. 02 $6.00 (None)
2 Nov. '02 to Oct. 03 2.00 $1.60
3 Nov. ’03 to Oct. '04 2.00 1,60
4 Nov. 04 to Oct. '05 2.80 2.00
5 Nov. 05 to Oct. '08 2.00 180
6 Nov. 06 to A pr.’07, 6 mos. 1.80 1.00

ELECTRICIAN AND MECHANIC

VOLUME BOUND UNBOUND

17 July 06 to June 07 $10.00 (None) no single C°?i”
18 July ’07 to June 08 3.00 $2.80 “ ¢
19 July’08 to June 09  3.00 1.80

20 July '09 to June'10  2.00 1.60

21 July’10 to Dec.’10 1.26 .60 (6 numbers)

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

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

SETS OF CASTINGS OF
A MODEL ENGINES
',__ gt SOND 10* FOR 126 PAGE

AN TS 1L CATALOGUE. (&8
e=————————"  A50TOOLS, W
CEAR WHEELS & PARTS OF MODELS.
AR R CRY

R

N
N
N
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PRACTICAL

50c BOOKS

Practical Dynamo and Motor Construction.
A handbook of Constructive Details and Workshop
Methods, used in Building Small Machines. By
ALFRED W. MAKRSHALL. ontents of Chapters:
1. Field Magnets. 2. Winding Field Magnets. 3.
Drum Armature Building. 4. Ring Armature Build-
ing. 5. How to Wind Armatures. General Notes.
Siemens or H Armatures. Polar Armatures. 6. How
to Wind Armatures cgntinuedk Drum and Ring
Armatures. Binding Wires and Repairs. 7. Commu-
tator Making. 8. Brush Gears. 9. Mechanical Details
of Dynamos and Motors. 10. Terminals and Connec-
tions. 131 pages, 133 illustrations.

Aiternate Current Machinery, by Gisbert
Kapp, Assoc. M. Inst., C. E.

ractical Dynamo Bullding for Amateurs.
How to wind for any Output. By Frederick Walker.
Fully Illustrated.

Induction Coils. How Made and How Used.
Eleventh American Edition.

Dynamic Klectricity, by John Hopkinson, J. A.
Shoolbred, and R. E. Dﬁy.

Dynamo-KElectric Machines. Recent Progress
in, by Prof. Sylvanus P. Thompson. A supplement
to ' Dynamo-Electric Machinery.”

Dynamo-Efectric Machinery, by S. P. Thom;
son, with an introduction by F. L. Pope. Third ecﬁ:
tion, revised.

The Moasurement of Electric Currents.
Electrical Measuring Instruments, by James Swin-
burne. Meters for Electrical Energy, by C. H. Word-
ingham. Edited, with Preface by T. Commerford
tMartin. With fo]ding plate and numerous illustra-
ions.

Electro-Magnets, by A. N. Mansfield.

Klectric Light for C‘(':untry Houses. A practical
han k on the erection and runmnﬁ of smallinstalla-
tions, with harticulars of the cost of plant and work-
ing. By J. H. Knight. Fourth edition, revised.

‘rivate House Klectric Lighting, by F. H.
TAvLOR, A.M.LLE.E. Describes modern methods in
wiring and ﬁttin:gz, includingﬁa chapter on small gener-
ating plants. 1 l}')ages, illustrations.

Incandescent Electric nghtlni. A practical
description of the Edison system, by L. H. {atimer.
To which is added the Design and Operation of Incan-
descent Stations, by C. J. Field, and the Maximum
llzlﬂimelllrcy of Incandescent Lamps, by John W.

owell.

Telegraph. A handbook of the Electro-Mag-
netic, by A. E. Loringi Fourth edition, revised,

Metal Turner’s Handybook, by Paul N. Has-
luck. A_practical manual for workers at the foot-
lathe. With 100 illustrations.

Pattern Maker's Handybook, by Paul N, Has-
luck. A practical manual on the construction of pat-
terns for founders, with more than 100 illustrations,

Model Engineer's Handybook. A practical
manual on the construction of model steam engines,
with upwards of 100 illustrations. By Paul N,
Hasluck.

Machine Shop Arithmetic, by Colvin and
Cheny. Most pog)ula.r book for si:op men. Shows
how all shop problems are worked out and *why.”
Includes change fws for cutting any threads ; driﬁs,
taps, shrink and force fits ; metric system of measure.
ments and threads.

Practical Perspective, by Richards and Colvin,
Shows just how to make all kinds of mechanical draw-
iﬁgs in the only practical perspective, — isometric.

akes everything plain so that any mechanic can
understand a sketch or drawing in this way.

Theory of the Gas Englne, by Dougald Clerk.
Thill'd edlEtion with additional matter, edited by F. E.

e . E.

The Care and Management of Stationary
Engines. A practical handbook for men in charge,
by C. Hurst.

Glass Working by Heat and Abrasion. With
300 Engravings and” Diagrams. Contents: Appli-
ances used in Glass Blowinf_. Manipulating lgss
T ubinﬁ.S Blowing Bulbs and Flasks. ointing Tubes
to Bulbs, forming Thistle Funnels, etc. Blowing and
Etching Glass Fancy Articles. Embossing and Gild-
ing Flat Surfaces. {Jtilizin Broken Glass Agra.ra-
tus. Boring Holes in, an Riveting Glass. Hand-
working of Telescope Specula. Turnin , Chipping,
and Gnndmgvglass. he Manufacture of Glass.

Bamboo Wo.k. With 177 Engravmgs and Dia-
Yrams. Contents: Bamboo: Its Sources and Uses.
How to Work Bamboo. Bamboo Tables. Bamboo
Chairs and Seats. Bamboo Bedroom Furniture. Bam-
boo Hall Racks and Stands. Bamboo Music Racks.
Bamboo Cabinets and Bookcases. Bamboo Wir dow
.‘l‘hpld(s:. thscellaneous Articles of Bamboo. Bamboo

ail Cart.

Model Satiing Yachts. How to Build, Rig, and
Sail Them. A practical handbook for Model Yachts-
men. Edited by PErRCIVAL MARSHALL. Contents
of'ChaBlters: 1, Introductory : Tyges of Yachgs and
Rlﬁ: ow to Choose a Model Yacht, 2, The ating
of Model Yachts. 3. The Construction of Du€-0ut
Yachts. 4. The Construction of * Built-UI‘p ” Yachts.
B, Sails and Sail Making. 6. Spars and ittings. 7.
Rudders and Steering Gears. 8. Notes on Sailing.
144 pages, 107 illustrations, 12mo., boards.

Practical Motor Car Repairing. A handbook
for Motor Car Owners and Drivers. By Eric W.
WaLrorD. Contents of Chapters: 1. The Motor,
2. Ignition, 3, Cooling Sgstem. 4. The Carburettor :
Exhaust and Lubrication Systems. 5. Transmission.
6, Frames, Springs, Axles and Wheels. 7. Tires. 8.
Causes and ffecgs‘. 9. Miscellaneous. 126 pages, 39
illustrations, 12mo. , boards.

The Beg! nner’s Guide to Carpentry. A prac-
tical handbook for Amateurs and Apprentices. By
HENRV JARVis. Contents of Chapters: 1. Indispen-
sable Tools. 2. How to Use the Saw. 3, How to Use
the Plane. 4. How to Use Chisels and Gouges. &.
How to Use the Spokeshave, Axe, Pincers, Compasses,
Gimlets, Brad-Awls, Hammer, ‘etc. 6. Making the
Bench. 7. Timber: How Sold, etc. 8. Additional
Tools and How to Use Them. 9. Sha.ri)emng Tools.
10. Home-made Toolsand A ppliances. 11. Facing up
and Setting out Work. 12. On Setting out and Putting
Together &’ork‘]oining at Other than Right Angles.
13. Glue: How fo Purchase, Prepare, and Use. 14.
How to Make Joints: Use of the P’lpqgh, etc. 15.
Urnamenting Work, Curved Work, Scribing, etc. 128
p Ws‘ 99 illustrations, 12mo., boards. .

o0od Carving for Amateurs, containing de-
scriptions of all the requisite tools and fullinstructions
for their use, By D. DENNING. Contents of Ch:g;
ters: Preliminary. Tools. W ench, and methe
of holding work. Sharpening tools. Panel carving.
Various examples for carving. Chip-carving. Antigue
carving. Index. 84 pages,56 illustrations and8 folding
plates. l?mo.bpa;)er. Price, 40 cents,

The A, B, Cof Electricity, by W. H. Meadow-
croft. A simple and complete elementary book for
inners. Over 75,000 already sold. X

ullding Model Boats. With 168 Engravlngs
and Diagrams. Contents: Building Model Yachts.
Rigging and Sailing Model Yachts. Making and Fit-
ting Simple Model iloats. Buildirg a Model Atlantic
Liner, Vertical Engine for a Model Launch. Model
Launch Engine with Reversing Gear. Making a
Show Case for a Model Boat. i .

Smith’s Work. With 211 Engravings and Dia-

rams. Contents: Forges and Appliances. Hand

ools. Drawing Down and [‘Jh?settmg.. Weldin,
and Punching. Conditions of Work: Principles of
Formation, ﬁending and Ring Making. Miscellane-
ous Examples of Forged Work. Cranks, Model Work
and Die Forging. Home-made Forges. The Manipu-
lation of Steel at the Forge.

SAMPSON PUBLISHING COMPANY

221 COLUMBUS AVE,,

BOSTON, MASS,

rody
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INDUGTION GOIL

and
Transformer
Parts

No. 1. Complete parts for 50-watt coil
giving fat 1 in. spark: core built up and
insulated; primary wire; secondary
wire; empire cloth; paraffin wax; ma-
nila paper and tinfoil for condenser. ...$3.60

No. 2. Complete Farts as above for 100-
watt coil giving fat 2in.spark........ $6.00

No. 3. Complete parts for 125-watt coil
giving veryheavy 2% in. spark........$7 50

No. 4. Complete parts for 150-watt coil
to give heavy 4 in. spark.............$11.00

No. 6. Complete parts for 4 k.w. open
core transformer to operate on 110 volt
AC.circuit.......ooevveneeenn......514.00

No. 6. Complete parts for 200-watt
closed core transformer including genu-
ine transformer iron strips cut to size
for core; primary wire; empire cloth;
secondary wire; paraffin; fibre; neces-
sary binding posts and screws and full
directions for building............... $9.50

Parts for building demonstration Tesla
coil or Oudin Resonator. Used with
No. 3 coil above, and electrolytic inter-
rupter on 110 volt circuit; these Teslas
ive readily 6 in. high frequency sparks.
ith No. 6 transformer will give 8 in.
sgarks which may be taken through
the body. All necessary parts........ .$3.00

Parts for making mercury interrupter de-
scribed in this issue, including mercury $1.26

(By mail, $1.60)

All of the above coils may be operated by
battery or 110 volt A.C. or D.C. Full direc-
tions accompany parts. Prices net F.O.B.
Boston. Immediate shipments.

STANLEY CURTIS

160 Huntington Ave.,
Boston, Mass.

Gave Me MY
Start”

“It’s only a little while ago
that I was just where {ou are
now. My work was unpleasant;
my pay was small. I hadn’t
had much schooling. I didn’t
know enough to fill a better job.

One day I saw an advertise-
ment of the American School.
It told how other men got
better gositions and Dbigger
salaries by taking their courses.
As long as it didn’t cost any-
thing to mark the coupon I
thought it was worth investi-
gating at least. I marked the
coupon and sent it in on the
next mail.

“That was two years ago last
April, and now I'm drawing
more every week than I used to
get in a month.”

If YOU want a better position. if YOU want
to get into congenial work, if YOU want a
salary that’s worth while—Sign the Coupon

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

XXiii

Opportunity Coupon

American School of C. * Chicago, U.S.A.
Please send me your Bulletin and advise me low Lcan
qualify for the position marked “X ** °

Engineer
Automobile Operater
.D-ﬁtiul Enginser

Bt
000 d . .Free lm.r'nu Eng’e
..... Reclamation Engineer «....College Preparatery
WAME —
. ADDRESS ____ —
OCCUPATION.

Elect, & Mech. 4-11




xxiv ELECTRICIAN AND MECHANIC

Wireless Operators!!

one new subscription

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
to ELECTRICIAN AND
MECHANIC, if requested when subscribing.

221 COLUMBUS AVENUE

SAMPSON PUBLISHING COMPANY

BOSTON, MASS.

Motorcycle BARGAIN!

€@ M.& M. magneto, single cylinder,

motorcycle, never ridden, in per-

fect new condition, except that tires

may have deteriorated by non-use,

for sale, 1909 model. Owner

bought it for a European tour but
could not use it.

Cost $225.00
WILL SELL FOR

$125.00

F.O.B. Boston. A bargain for some one near
Boston. Machine can be seen by appointment.

Write at once

F. R. FRAPRIE
221 Columbus Ave., Boston, Mass.

Our Big Catalog FREE
ASK FOR IT NOW
s ONLY $1 00

Puts this Magnifi-
S cent Cuckoo Clock
» in Your Home.
j A Perfect Time-
keeper, calling the
Hour and the Half-
hour. Nearly Two
Feet High, 14 in.
Wide, in German
Walnut Case.
The Inlaid Woods
of Ash, Ebony and
Mathogany Orna-
ments are put to-
gether with minute
care. Mail us $1.00
S for one year’s sub-
scription to COMMON-SENSE, afterwards
you may pay $1.00 a month for eight months,
which completes the payments on both the clock
and the magazine.

Common - Sense Publishing Co.
Depet. 601
Michigan Boulevard and Fortieth Street,
Page Building, Chicago, il

‘e
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WIRELESS TELEGRAPHY

In response to many requests, we publish below
a list of books on wireless telegraphy, with the prices
at which we can-furnish them, postpaid.
COLLINS, A. F.

Wireless Telegraphy.coceeerreeccscccececene .$3.00
ERSKINE-MURRAY, J.

Handbook of Wireless Telegraphy........... 3.60
SAINT JOHN, T. M.

Wiireleu Telegraphy for Amateurs and Stu-

en

1.00

SEWALL, C. H.
Wireless Telegraphy............o0eeceeanaee 2.00
MASSIE, W. W., and UNDERHILL, C. R.
Wireless Telegr;fhy and Telephony Popu-
larly Explained........cceeereieiencene
MAVER, W,
Wireless Telegraphy....ooceverooereccnenss 2.00

TESLA, N. X
Experiments with Alternate Currents of High
l?:tential and High Frequency. A classic

work and the authority on the subject ..... 1.00

FLEMING, J. A.

Principles of Electric Wave Telegralphy. A
comfrehensive digest of wireless telegraphy
in all of its branches. _One of the most com-
plete and practical books ever published
on this sSubject. ....eecvereseenscacsconcos

Elementary Manual of Radio-telegraphy and
Radio-telephony for Students and Opera-

HOWGRAVE-GRAHAM, R. P.

Wireless Telegraphy for Amateurs........... 1.00

KERNELLY, A. E.

Wireless ’felegraphy and Telephony, enlarged

andreprinted...........ccchcinneaiea 1.14
HARRISON, NEWTON, E.E.

Makin ireless Outfits.—A concise and
simple explanation on the construction and
use of simple and inexpensive wireless
equipments, for lendinf and_receiving up
to 100 miles, giving full details and draw-
ings of apparatus, diagrams of circuits and

.tables. 12 mo. cloth, 60 cents; in paper

Wireless Telephone Construction.—How to
make and use an inexpensive equipment,
cloth, 50 cents; paper, ««....cocevercancs .26

TWINING, H. LaV., A.B. §

Wireless Telegraphy and High Frequency
Electricity.—A most complete manual con-
taining detailed information for the con-
struction of transformers of from 100 watts
to 5 kilowatt capacity; wireless telegraph
and high frequency apparatus, with chap-
ters on their thecey and operation. 1909... 1.80

MORGAN, ALFRED POWELL

Wireless Telegraph Construction for Ama-
teurs.—A manual of practical information
for those who wish to build experimental
wireless instruments, which can be consid-
ered as ;omethimi more than toys, but are
still considerably less expensive than a high

e commercial set. No attention has

paid to the history of the art, the space,

instead, being devoted to short but com-

lete explanations of the uses of the various

instruments as well,as the structural details.
1910....... 000 00000000000003000000000000 1.80
HALLER, GEO. F., and CUNNINGHAM, ELMER T.

The Tesla High Prequenc{ Coil. Its Con-
struction and Uses.—Full and explicit di-
rections for the construction of apparatus
needed for experimenting with high fre-
quency currents. _This book fills a long felt
vacancy in scientific literature. Intended
for the advanced experimenter. 1910..... 1.26

ROBINSON, Lieut. Com. S.S.

Manual of Wireless Telegraphy For Use of
Naval Blectricians. An exceptionally com-
plete and instructive book for the wireless
OpPerator....ccccnnvunns 0000 0000000000000 1.26

Sampson Pub. Co., Boston, Mass.

1.08

28

Our Special
Magazine Offers

We list below our prices on a large number of the
most popular technical magazines, alone and in com-
bination with ELECTRICIAN AND MECHANIC,
GOOD ONLY UNTIL FEB. 15, 1911, If you do not
see the magazines you want listed, write us. We will
quote you a price on any magazine published and it
will be lower than you can get anywhere else. Write
usswhat you want and we will quote you price by
return mail.

TECHNICAL MAGAZ'§ESWIm

Reg. Price Price Elec. &
1 year 1 year Mech.
$3.00 Aeronsutics ..........c...0 $2.65 $3.50
2.00 American Artisan........... 2.00 2.85
1.00 American Boy..... 000000800 1.00 1.70
2.00 American Carpenter and Builder 1.78 2.60
4.00 American Machinist. Waekly; 385 4.60
1.00 American Machinist. (Monthly) 1.00 1.86
1.50 American Photography........ 1.50 1.95
.80 American Poul ournal..... .45 1.80
1.00 American Thresberman....... 76 1.60
1.50 Baseball Magazine........... . 180 210
1.00 Blacksmith and Wheelwright... 1.00 1.88
1.00 Building Age........cc.00000n 1.00 186
1.80 Cement Age.....co0000.0s.0. 140 238
1.00 Cement World......c..ccv... .88 1.70
1. -4 6 . .ouieccananenen .. 100 160
1.60 ctric Journal........ veee.. 140 3236
8.00 Electrical World. Weekl‘r) . 3.00 3.86
1.00 Electrical World. Monthly) 1.00 1.88
1.00 Electrocraft ...... .86 1.70
8.00 Engineering News. ... o 490 0.78
1.60 Etude. (For Music Lovers 150 1.98
1.80 Field and Stream.......... ... 180 198
1.00 1.00 188
1.80 1.80 196
1.00 1.00 1.70
1.00 .80 1.68
.50 50 1.26
2.00 1.7 3.60
1.00 88 1.70
2.00 2.00 1386
1.00 80 1.68
2.00 200 2.85
(For Home Builders)
1.00 Keystone (For Jewelers)..... . 100 188
1.60 Manual Training M?‘: e.... 1.50 3.38
8.00 Model Engineer and Electrician. 2.76 3.60
1.00 Modern ctrics..... 0000000 . .80 168
1.00 Modern Machinery...... . .o 88 170
1.00 Modern Painter........ ee.eee .88 170
1.00 Motor Boating........ o 1.00 170
1.00 Motor Cycle Illustrated. 90 1.76
2.00 Moving Picture World. .. 1.80 2.68
1.0 Musician ............ 000000 1.50 198
2.50 National Geographic Magazine. 2.26 3.10
1.00 National Sportsman . 1.00 170
800 Quting ........... . 800 330
1.00 Plumbers’ Trade Jo . 100 170
1.00 Popular Electricity. . 1.00 1.68
1.00 Poultry ......... ceeee. .80 1,66
.80 Poultry Keeper....... 0000000 45 1.30
2.00 Power and the Engineer....... 198 280
1.00 Power Boating.............. . 100 188
83.00 Recreation............ veee.. 3.00 260
1.28 School Journal........ eeenn 126 198
8.00 Scientific American........... 2.7 38.60
8.00 Scientific American (new)..... 2.76 3.00
1.00 Sewing Machine Times ...... .80 1.8
2.00 Show Card Writer...... 000000 2.00 286
1.00 Success Magazine............ 1.00 1.88
1.00 Talking Machine World....... 90 175
1.80 Technical World............. 1.50 1.98
2.00 Telegraph and Telephone Age.. 1.80 .68
2.00 Upholsterer ........... 600000 1.7 2.60
1.60 2.20
1.00 1.76

ON FEB. 15, 1911, ALL TBESE Club Prices WILL
ADVANCE 36 Cents.
Make all remittances by Money Order or Registered Letter.
Sampson Publishing Co.

221 Columbus Ave., Boston, Mass.
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FREE

The eight 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 & MECHANI(? at $1.50 and 26 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 corrers, 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.
5Au-romomu: TROUBLES and How to Remedy Them

! By Charles P. Root.

Pocket size, 225 pages, illustrated, round corners, red edges.
The only book of its kind published. It not only tells you how to
locate troubles and make repairs, but shows you.

AUTOMOBILE MOTORS AND MECHANISM
By Thomas H. Russell, M.E., LL.B.

Pocket size, 265 pages, fully illustrated, round corners, red
edges.

FLYING MAcCHINES: Construction and Qperation

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.

8 PRrAcTICAL APPLIED ELECTRICITY [ |
By David Penn Moreton, B.S.

A book written for the practical man and presented in a
practical way in plain Eng‘l‘ish. Practical examples are given to
Ulustrate the theory, and their solution is indicated, which serves
as an aid in fixing the subject matter firmly in the mind of the
reader. Pocket size, 256 pages, 200 illustrations. Diagrams and
descriptions, round corners, red edges.

Sampson Publishing Co.,
: 221 Columbus Ave., Boston, Mass.

I enclose $1.75. Please send me Electrician and
Mechanic for one year, beginning ..
and your dollar book No..
Name

§ Street OF BoX.ewioevoiosinronoeieneen

Town State

IED ELECTRICITY

RACTICAL APP;

2

FIVING MACHINES

Get One of These Wonderful Books

PR A
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Published August 31, 1910

The Science

of Poetry
..and the..

Philosophy
of Language

Hudson Maxim

The world’s only scientific treatise.

for

poets, prose writers,

The most
valuable and instructive book ever published

public speakers,

students and teachers of language and literature.
WHAT THE BOOK IS:

1st. It is the only scientific and practical
method for literary criticism and
analysis.

It [is an absolutely scientific standard
for uniform judgment in determining
the relative merits of literary
productions.

8d. Itteaches the only practical and efficient

means for the standardization of poetry
and for the determination of what
constitutes true poetry.

4th. It gives for the first time a scientific and

satisfactory definition of poetry.

6th. It examines in detail the growth of
human speech, both spoken and

2d.

written, and for the first time makes
lain the true functions of sound in
goth the expression and the impres-
sion of thought and feeling.
6th. It gives the only scientific basis of
rhetoric.
7th. It gives the only scientific basis of
oratory.

8th. It contains two hundred exemplifica-
tions from the great poets, embracing
seventy-five per cent of all the greatest
poetic linesin English literature, which
serve admirably as touch-stones of
poetic values.

The book is of inestimable value to every man and woman of letters, and to every

instructor and to every student of letters.

Any student, any instructor, any public speaker, any writer, possessed of this work
has an infallible and necessary guide which he or she can use to great advantage every

day in the year.
A big
16 illustrations by William Oberhardt.

Price, $2.50, Net;

book over 300 pages, cloth bound, size 9% inches long, 7 inches wide.

Post-paid, $2.75

For Sale by all ‘Booksellers or the Publishers

Funk & Wagnalls Company, Pubs., New York City, N.Y.
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ELECTRICIANS’ POCKET SCREW DRIVER
No. 560

THE L 8 STARRETT CO
ATHOL MASS US A

This Screw Driver is the same as our No. 5567, illustrated on Page 183 of our No. 18 Catalog, except
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed
50 a8 to insure a firm gn;) when using the tool. It has four blades of different widths, any one of which
may quickly be taken from the telescope handle and inserted in the end, where it is automatically
locked and firmly held for use. Any or all of the blades are carried in the handle, where by a sprin,

ressure they are held from rattling when earried in the pocket, or from being lost when the cap is odg
%Vhlle the cap may be readily pulled off or put on it is rigidly held from turning and Irictiona‘ily held
from coming off, with no screws to bind or bother.

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

The widths of the blades are 3-32in., 5-32in., 14in. and 38in.

Price Complete, $1.50 Extra Blades, each, 10 cents

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

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

A New Battery Motor—Reversible

LIGHT-WEIGHT HIGH-GRADE POWERFUL

TO.35 K. & D. MOTOR, with starting, stop-
REVERSING LEVER 4 ping and reversing switch contained within
- the motor casing.

This motor is one of a new Jine 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-adjust-
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 cells of similiar capacity. Height 3% inches;
weight 15 ounces. Finished in black enamel and
nickeled trimmings Price $3.00

X No.35A K. & D. MOTOR. A plain motor with-
¥ out switch; otherwise like No.35. Price $2.25

N.B.—These motors will »o¢ be wound for lighting
circuits. For the other motors of this line, an
other up-to-date types, see the Kendrick & Davis Book of Flectrical Goods, No. 9.

MANUFACTURED BY

Kendrick & Davis, Lebanon, New Hampshire




