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PerfectionMitreBox

Accurate — Convenient
Light — Compact

Manufactured by
Tower & Lyon Co.
95 Chambers St., New York

Colonial Incandescent
Lamps, Motors, Dynamos
and Transformers

Stoch carried in Boston
for New England Trade

Write for Agency

JOSEPH A. CONNOLLY

Sales Agent
21-23 Edinboro Street, Boston

PLEASE MENTION THIS PAPER

o d s 9TIf you wish
Printing s o o
=—-—= sort, send to us
for prices. All kinds of printing for mail
order companies. As

An Inducement

We will print 500 Note Heads on fine bond
paper, gloss black engraver’s ink, for $1.00.
9 Get our prices for Letter Heads, Envel-
opes, Cards, Bill Heads, etc. Samples, 2 cts.

Beverly Printing Co., Beverly, Mass.

. WORKING DRAWINGS
OF FURNITURE ¢ & «

“Problems in Furniture Making”’
By FRED D. CRAWSHAW

New Book of Designs for simple, substan-

tial furniture. Contains chapters on design,

construction and finishes; also 32 working draw-
ings, with perspective view of each design.

Price in heavy paper covers 1 $1.00
We also publish “ nning Woodwork,” by

Van Deusen, which tflelsg* howngto use woodwork-
Send for Girculars; also for our book list.

The MANUAL ARTS PRESS, Peoria, IiL

MARSTON’S

Patent Hand, Foot
and Power

Wood Working
Machinery

Catalogue Free

I B MARSTON & (0.

203 Ruggles St.
Boston, Mass.

\ London Agents

L™, CHag. CHurcHILL & Co.

RN 16 Leonard 8t.

LoNoON, ENGLAND

SUPPLIES
TELEPHONES

ELECTnl NOVELTIES

Catalog of 200 Free.
If it’s Electric we have it. Big Catalog 4c.

OHIO ELECTRIC WORKS
CLEVELAND, OHIO
The World’s Headquarters for Dynamos,

Motors, Fans, T%’S, atteries, Belts, Bells,
Lamps, Books. © underseli all. Want
Agents.
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ELECTRICIAN AND MECHANIC

HASLUCK, PAUL N. Handicraft Series. A Series of Practical Man-
uals. Edited by Paul N. Hasluck, Editor of ** Work,” * Technical
Instruction Series,” etc. Price, each, postpaid,. . . . . . . . . . .80 50

House Decoration. Comprising Warrswasming, ParsrEanaeing, Painting, eto.
With 79 Engravings and Diagrams.

Contents.—Colour and Paints, Pigments, Oils, Driers, Varnishes, eto. Tools used by
Painters. How to Mix Oil Paints. Distemper or Tempera PmnunﬁmWhiuwuhx
and Decorating a Ceiling. Painting a Room. Papering a Room. bellishment o
Walls and Ceilings.

Boot Making and Mending. Including Rerarring, LasTiNG, and FixmsmiNe. With
179 Engravings and Diagrams,

How to Write Signs, Tickets, and Posters. With 170 Engravings and Diagrams.

Contents.—The Formation of l:et.ura. Stops, and Numerals. The Signwriter's Outfit.
Making Signboards and Lnyins Ground Colours. The Simpler Forms of Lettering.
Shudzg and Fancy Lettering. Painting a Signboard. Tioket-Writing. Poster-Paint-
ing. Lettering with Gold, eto.

Wood Finishing. Comprising Starving, VarnNisHING, and Porisming. With Engrav-
ings and Diagrams.

Contents.—Processes of Finishing Wood. Processes of Staining Wood. Frenoh Polish-
%c. Fillers for Wood and Filling In. Bodying In and Spiriting Off. Glningﬂmd

ax Finishing. Oil Polishing and Dry Shmms Re-polishing and Reviving. ard
Btopping or Beaumontage. Treatment of Floor-Stains. Processes of Varnishing Wood
Varnishes. Re-polishing Shop Fronts.
Dynamos and Electric Motors. With 142 Engravings and Diagrams.

Contents. —Introduction. 8i Dsy_nsmo. Gramme Dynamo. Manchester Dynamo.
Simplex Dynamo. Calculating the Sise and Amount of Wire for Small amos.
Ailments of Small Dynamo Electric Machines: their Causes and Cures. S8mall Electro-
motors without Castings. How to Determine the Direction of Rotation of a Motor.
How to Make a Shuttle-Armature Motor. Undertype 50-Watt Dynamo. Manchester
Type 440-Watt Dynamo.

Cycle Building and Repairing. With 142 Engravings and Diagrams,
Decorative Designs of All Ages for All Purposes. With 277 Engravingsand Dia-
rams.

Covumug —Bavage Ornament. Efyptim Ornament. Assyrian Ornament. Greek.
Ornament. Roman Ornament. Early Christian Ornament. Arabic Ornament. Celtio
and Beandinavian Ornaments. Medimval Ornament. Renaissance and Modern Orna-
ments. Chinese Or: t. Persian Or t. Indian Ornament. Japanese Ornament.

Mounting and Framing Pictures. With 240 Engravings, ete.

Smiths® Work. With 211 Engravings and Diagrams.

Contents.—Forges and Appliances. Hand Tools. Drawing Down and Up-setting.
Welding and Punching. Conditions of Work: Principles of Formation. Bending and
Rin hfnking. Miscellaneous Examples of Forged Work. Cranks, Model Work, and
Die Forging. Home-made Forges. The Manipulation of Steel at the Forge.

Glass Working by Heat and Abrasion. With 300 Engravings and Diagrams.

Buflding Model Boats. With 168 Engravings and Diagrams.

Contents.—Building Model Yachts. ngiiing and Sailing Model Yachts. Making and
Fitting_ Simple Model Boats. Building a Model Atlantio Liner. Vertical Engine for a
Mgiie(li {,aBunch. Model Launch Engine with Reversing Gear. Making a Show Case for
s Model Boat.

Electric Bells: How to Make and Fit Them. With 162 Engravings and Diagrams

Contents.—The Electric Current and the Laws that Govern it. Current Conductors
used in Electric-Bell Work. Wiring for Electric Bells. Elaborated Systems of Wiring;
Burglar Alarms._  Batteries for Electric Bells. The Construction of Electrio Bells, Pushes,
and Switches. Indicators for Electric-Bell Systems. :

Bamboo Work. With 177 Engrayings and Diagrams.

Taxidermy. With 108 Engravings and Diagrams.
Contents.—Skinning Birds. Stuffing and Mounting Birds. Skinninzﬂund Stuffing

Mammals. Mounting Animals’ Horned Heads: Polishing and Mounting Horna. Skin-

ning, Stuﬁn% and Casting Fish. Preserving. Cleaning, and Dyeing Skins. Preserving

Insects’ and Birds' Eggs. Cases for Mounting Specimens.

Tailoring. With 180 Engravings and Diagrams.

Photoegraphic Cameras and Accessories. Comprising How 70 Max® CAMERAS,
DARK SLiDES, SHUTTERS, and Stanps. With 160 Illustrations.
Optical Lanterns. Comprising TEx CONSTRUCTION AND MANAGEMENT OF OPTICAL
LANTERNS AND THE MaAKING OF SLIpES. With 160 Illustrations.
Engraving Metals. With Numerous Illustrations.
ontents.—Introduction and Terms used. Engravers’ Tools and their Uses. Ele-
mentary Exercises in Engraving. Euograving Plate and Precious Metals. Engraving
Monograms. Transfer Process of Engraving Metals. Engraving Name Plates. En-
pn\&ng (lloﬂ'm Plates. Engraving Steel Plates. Chasing and Embossing Metals. Etoh-
ng Metals.
Basket Work. With 189 Illustrations.

SAMPSON PUBLISHING CO., 6 Beacon St., Boston, Mass.
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ELECTRICIAN AND MECHANIC

HASLUCK, PAUL N. Handicraft Series.—Continued. Each, . . . . 30 s0

Bookbinding.. With 125 Engravings and Diagrams.

Covuenu.—gookbinders' Appliances. Folding Printed Book Sheets. Beating and
Sewing. Rounding, Backing, and Cover Cutting. Cutting Book Edges. Covering
Books. Cloth-bound Books, Pamphlets, ete. Account Boo Lognn. eta. Coloring,
Sprinkling, and Marbling Book Edges. Marbling Book Papers. ilding Book kdges.
(B:grinklinﬁ udnd Tree Marbling Book Covers. Lettering, Gilding, and Finishing Book

vers. Index. :

Bent lgo[!)g Work. Including ELeMENTARY ART METAL WoRk., With 269 Engravings
and Diagrams.

Contents.—'lools and Materials. Bending and Working Strip Iron. Simple Exercises
in Bent Iron. Floral Ornaments for Bent Iron Work. Candlesticks. Hall Lanterns.
Screens, Grilles, etc. Table Lamps. Suspended Lamps and Flower Bowls. Photo-
graph Frames. Newspaper Rack. Floor Lamps. Miscellaneous Examples. Index.
Photography. With 70 Engravings and Diagrams.

Contents.—The Camera and its Accessories. The Studio and the Dark Room. Plates.

Exposure., Developing and Fixing Negatives. Intensification and Reduction of Ne,
tives. Portraiture anﬁ Picture Composition. Flash-light Photograpby. Retouching
Negatives. Processes of Printing from Negatives. Mounting and Finishing Prints.
Copying and Enlarging. Stereoscopic Photography. Ferrotype Photography. Index.
Uphoistery. With 162 Engravings snd Diagrams.

Leather Working. With 162 Engravings and Diagrams.

Harness Making. With 197 Engravings and Diagrams.

Saddlery. With 99 Engravings and Diagrams.

Knotting and Splicing, Ropes and Cordage. With 208 Engravings and Di

Contents.—Introduction. Rope Formation. Simple and Useful Knots. Eye Knots,
Hitches and Bends. Ring Knots and Rope Shortenings. Ties and Lashings. Fanecy
Knots. Rope Splicing. orking Cordage. Hammock Making. Lashings and Ties for
Bcafiolding. Splicing and Socketing Wire Ropes. Index.

Beehives and Beekeepers’ Appliances. With 155 Engravings and Diagrams.

Contents.—Introduction. A Bar-Frame Beehive. Temporary hive. Tier Bar-
Frame Beehive. 'The *“ W. B. C.”” Beehive. Furnishing and Stocking a Beehive. Obser-
vatory Beehive for Permanent Use. Observatory Beehive for Temporary Use. Inlspectlon
Case for Beehives. Hive for Rearing Queen Bees. Super-C&arers. Bee Smoker.
Honey Extractors. Wax Extractors. keepers’ Miscell us Appli Index.
Electro-Plating. With Numerous Engravings and Diagrams.

Contents.—Introduction. Tanks, Vats, and other Apparatus. Batteries, Dynamos,
and Electrical Accessories. Appliances for Preparing and Finishing Work., 8ilver-
Plating. Cor:{)er-Plav.int Gold-Plating. Nickel-Plating and Cycle-PTAtin‘. Fi i
Electro-Plated Goods. Electro-Plating with Various Metals and Alloys. Index.

Clay Modelling and Plaster Casting. With 153 Engravings and Diagrams.
Viollns and other Stringed Instruments. With about 180 Illustrations.

Glass Writing, Embossing, and Fascia Work. (Including the]Making and Fixing
of Wood Letters and Illuminated Signs.) With 129 Illustrations.
Photographic Chemistry. With 31 Engravings and Diagrams.
Contents.—Introductory: Relation of Chemistry to Photoe:aphy. Some Fundamental
Chemical Laws. Meaning of Symbols and Equations. ‘ater: Its Properties and
Impurities. Oxygen and H)'dro$en Photographically Considered. Theories Concerning
the Latent Image. Chemistry of Development, Toning, Intensification, etc. Nitrogen
Compounds Employed in Photography. he Halogens and_Haloid Salts. Sulphur and
its Compounds. Metals, Alkali Metals, etc. Organic or Carbon Compounds used in
;’h‘;)togrnphy. Pyroxyline, Albumen, Gelatine, etc. Benzene and the Organic Developers.
ndex.

Photographic Studios and Dark Rooms. With 180 Illustrations. X

Contents.—Planning Studios. Building Studios. Portable and Temporar¥ Studios.
Studios Improvised from Greenhouses, Dwelling Rooms, etc. Lighting of Studios.
Backgrounds. Scenic Accessories Dark-Rooms. Portable Dark-Rooms. Dark-
Fittings. Portable Dark Tent. Index.

Motor Bicycle Building. With 137 Illustrations and Diagrams.

Contents.—Frame for Motor Bicycle. Patterns for Frame Castings. Building Frame
from Castings. Making 3% H. P. Petrol Motor. Spray Carburettor for 3§ H. P. Motor.
Ignition Cuils for Motor Cycles. Light-weight Petrol Motor for Attachment to Roadster
Bicycle. Spray Carburettor for Light-weight Motor. Index

Rustic Carpentry, With 172 Illustrations.

Contents.—Light Rustic Work, Flower Stands, Vases, etc. Tables, Chairs and Seata.
Gates and Fences. Rosery Work, Poreh, Swing Canopy Aviary, Footbridges, Verandahs,
Tool Houses, Garden Shelters, ete. Summer Houses, Dovecot. Index.

Pumps and Rams: Thetr Action and Construction. With 171 Illustrations.

Contents.—Suction Pumps and Lift Pumps. Making Simple Suction Pumps, Pump Cup
Leathers, Pump Valves, Ram or Plunger Pumps. Making Bucket and Plunger Pump.
Construction of Plumbers’ Force Pump, Wooden Pumps, Small Pumps for Speci
Purposes, Centrifugal Pumps, Air Lift, Mammoth, and Pulsometer Pumps, Hydraulie
Rams. Index.

Domestic Jobbing. With 107 Illustrations.

Contents.—Cutlery Grinding, Shnrﬁening and Repairing. Simple Soldering and Brasing.
China Riveting and Repairing. Chair Caning, Furniture Repairing, Glazing Windows,
Umbrella Making and Repairing. Index.

Other Volumes in Preparation.

SAMPSON PUBLISHING CO., 6 Beacon St., Boston, Mass.
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CARPENTRY. By Gilbert Townsend. 150
PPy 224 LUBS e eeeeaeeeoenne.. - A working manual for
Woodworkers in general. In building, carpentry
i{s usually the largest and most expensive item.
This book gives complete instructions in the selec-
tion of the various kinds of lumber, construction
of the frame, floors, roof, etc.

GAS ENGINES AND PRODUCERS. By S.
S. Wyer and Lionel S. Marks. 150 pp., 90
Hlas. eeeeeaneees . Embodies the latest informa-
tion in this rapidly developing field. Of great value
to Engineers, Machinists, Automobilists, etc.

MASONRY CONSTRUCTION. By A. T.
Byrne and A. E. Phillips. 140 pp., 44 ilius.
ceveessssnsaneeaeaneeeeee PTACEICA] information for Stone-
masons, Bricklayers, Concrete Workers, etc. Eme-
bodies the latest and best American practice.

. WATER SUPPLY. ByF.E. Turneaure. 150
pp., 40illas. ............... ~e-eeeens FOT the use of Sanitary
and Waterworks Engineers and all interested in
public health. Covers the entire field of water
supply and consumption, construction of wells,
reservoirs, pipe lines, drainage systems, purifica-
tion plants, etc.

HIGHWAY CONSTRUCTION. By A. T.
Byrne and A. E. Phillips. 140 pp., 80 illus.
................... A complete course for Road Builders,
Landscape Gardeners, Civil Engineers, Public Ser-
vants. and all interested in the development of
better ways of communication. Good roads are
of vital interest to all progressive citizens. Meth-
ods of locating, constructing and maintaining
roads under all sorts of conditions; grading, pav-
ing, ete.

MACHINE SHOP WORK. By Frederick W,
Turner. 200 pp., 200illas..................... -. Abound-
ingininterestingillustrationsand valuable instruce
tion in the use of all sorts of tools and machines
used in the up-to-date machine shop. Based on the
study of the bestapproved types and methods,

.

BUILDING SUPERINTENDENCE. By
Edward Nichols. 200pp.,250illas. ..................
For Architects, Owners, Contractors, and all in-
terested in building operations and trades. Plans
and details may be worked out perfectly, and yet
costly mistakes occur through lack of attention at
the proper time, hurtful to the Owner and dis-
creditable to Architect and Builder. A thorough
knowledge of common practices and materials is
essential. This book gives full instructions,

ESTIMATING. By Edward Nichols. 140 pp.,
35 illas...............ce.....Contains invaluadble informa-
tion for the use of Architects, Contractors, Carpen-
ters, Plumbers, and other workers in the building
trades. Very often the estimate of cost is made
in a haphazard way. This handbook tells just
how to make an estimate. intelligently, and is so
simple and thorough in treatment as to be invalu-
ble even to the ordinary house owner,and to those
contemplating building.

TOOL MAKING. By Edward Markham. 200
Pp-, 325 illus. Inmany instancesitisas
important that the workman should know how to
make tools as how to use them. The whole subject
is exhaustively treated and profusely illustrated.

REINFORCED CONCRETE. By Walte:
Loring Webb and W. Herbert Gibson, /50
pp., 140 {llus.......................... Practical methods for
Architects, Builders, Contractors, Engineers, etc.,
and all interested in the building trades. Rein-
forced concrete construction is rapidly forging to
the front as the most important development now
affecting the Building Industry and all its allied
trades. Experience based on actual practice is
here given for the first time.

ELECTRIC RAILWAYS. By J.R.Cravath,
150 pp., 103 illas. ............... -..--.. Embodies in con-
cise form the latest methods of electric line equip-
ment. The striking features'in the railroad world
today are the rapid growth of trolley-lines, and the
substitution of electric for steam operation. New
problems thus confront the railroad man. This
handbook is invaluable, not only to electric-line
motormen, switchmen, etc., but to employees on
steam-operated lines as well.

SURVEYING. By A. E. Phillips. 200 pp.,
133 illus. ... A complete course of in-
struction in plane Surveying, covering all details
of actual field work. For the use of Civil Engineers
and Students.

MECHANICAL DRAWING. By Ervin
Kenison. 160 pp., 140 illus --....This
work is designed, not so much as a manual for
the teacher of drawing, as a means of self-help
and self-instruction for the student., Gives com-
plete practical instruction.

STAIR-BUILDING AND THE STEEL
SQUARE. By Fred T. Hoddson and Morris
Williams. 130 pp., 180 lllus....ceeeameeneeneae.,
Complete instruction. No portion of the house
serves a more useful purpose than the stairway.
The entire process of construction is here ex-
plained by easy stages. The section on The Steel
Square is a complete guide to the many uses which
the Carpenter can make of this marvelously ver-
satile tool.

ARCHITECTURAL DRAWING. ARCHI.
TECTURAL LETTERING. By Bourne.
von Holst, and Brown. 200 pp., 55 illas,
——n mtas s naane e .. Thorough instruction in the princi-
ples and methods of drafting and lettering for
architectural purposes. Includes the principles
of shading and rendering, with abundant practical
work in designing.

PATTERN MAKING.
150 pp., 250 illus....... For Wood and
Metal Workers, Moulders, etc. The various tools
and machines are described; also the different
methods of building up and finishing patterns and
of moulding. Written by a practical expert.

By James Ritchey.

MACHINE DESIGN. By Chas. L. Griffin.
200pp.,82designs. InvaluabletoInven-
tors, Designers of Machinery, and Machine Work.
ers in general. If workmen generally knew more
about the design of the machines they operate,
they would be more efficient in handling them:
accidents would be avoided, and output increased.
This book ought to be read by every machinist.
as a working guide to the principles and practice
of machine design. it is by far the best book
that has yet appeared.

FOR SALE BY

SAMPSON PUBLISHING CO.,

6 Beacon St., Boston, Mass.
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ELECTRICIAN AND MECHANIC

Naval Architecture

0 F FERS excellent opportunities to the ambitious young man.
Openings are always waiting in the shipbuilding yards of the

A& | United States government and private concerns. We can

make you a proficient naval drchitect in your spare time.

Send for Free Catalog

MASSACHUSETTS CORRESPONDENCE SCHOOLS

(Chartered by the Commonwealth of Massachusetts)
194 BOYLSTON STREET
BOSTON, MASS.

YOUNG MEN:!

OFFERS an excellent opportunity for Mechanics,

THE NAVY especially Electricians. An Electrical School is
=———=] maintained at the Navy Yard, Brooklyn; open to

electricians by trade, between 21 and 35 years of age, or to students of elec-

tricity who have a good education and are between 18 and 25 years of age.

Pay begins with date of enlistment, and is advanced when the students
become qualified. Competent electricians by trade are enlisted as Electrician
3d Class, at $30 a month, and men with a partial knowledge of the trade as
Landsman (for Electrician), at $16 a month. Higher ratings pay $35, $40, £60
and $70 a month, with a chancg to take the examination for a Warrant.

Many vacancies also for machinists, carpenters, coppersmiths, hospital at-
tendants, stenographers and typewriters.

Only American citizens of good claracter will be accepted.
Write at once for i//ustrated booklet and circulars.

Address BUREAU OF NAVIGATION, Box 38
NAVY DEPARTMENT, ' ~ WASHINGTON, D.C.
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ELECTRICAL ENGINEERING— Chapter XVII.

Transformers and Traneformer Systems

A. E. WATSON

By a “transformer” is meant an as-
semblage of iron core and two copper
windings used for exchanging one al-
ternating voltage for another. Va-
rious other names have been used to
refer to the same thing, such as induc-
tion coils, inductoriums, converters,
and secondary generators. In the
necessary limitation of certain names
to represent definite things, the first of
these is now understood to mean the
ordinary form of sparking or shocking
coil; the second refers to the same
device, but is seldom used; the third
has a new qualification, to be explained
in the next chapter; while the last is a
historic name only.

Two things which a transformer,
unaided, cannot do, are either to
change alternating current into direct
(or vice versa), or to change "the fre-
quency of the alternations. Appara-
tus which will actually do these things
usually works in connection with
transformers, but cannot be treated in
this chapter. In this article the at-
tempt will be made to explain not so
much in what ways different manufac-
turers construct transformers, as to
bring out prominently the essential
principles involved in all of them, and
also in a group as arranged or distrib-
uted upon a circuit. In no branch of
engineering is an epoch more clearly
marked than that which demonstrated
the practicability of the transformer.
Expensive and almost crushing mis-

Google
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takes accompanied the pioneer experi-
ments but when once on the right track
constructions of higher efficiency than
the dynamo itself were possible, and
the business of long-distance electric
lighting and power transmission was
rendered highly profitable.

The transformer system was first in-
troduced into the United States in
1886; and to appreciate the signifi-
cance of its advent and the opportuni-
ties before it, one has only to consider
the limitations experienced by the
low-tension direct-current systems,
commonly typified by those using
original Edison apparatus. Even
though heavy copper conductors were
used, it was found impossible to keep
the voltage constant even over a sin-
gle city block or group of business
houses. It was therefore necessary
for a station of this sort to locate in
the close neighborhood of its largest
customers, where real estate was lim-
ited and expensive, where the carting
of coal and ashes must be by wagons
in the street, where no condensing
water was available, but where smoke,
exhaust steam, noise and vibration
were apt to be declared nuisances.
With the introduction of the three-
wire system, allowing the use of
double voltage, conditions were suf-
ficiently improved to admit the eco-
nomical lighting of lamps half or three-
quarters of a mile from the station.
Still the station managers regarded
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extended residence lighting as quite
out of their reach. Meanwhile, series
arc lighting, experiencing no difficul-
ties from lengths of circuits, developed
into a service that was then believed
well-nigh perfect. ‘

With the advantages of the high
voltages and series connections real-
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Gaulard and Gibbs’ System of “ Secondary Generators ”
in Series

ized in the arc lighting systems before
them, Gaulard and Gibbs brought out
in England, in 1882, the scheme dia-
grammatically represented in Figure
75. In this it is meant to show an
alternating current generator of rea-
sonably high voltage, with its circuit
extended through one of the windings
of each of ten induction coils. These
latter had straight cores of the well-
known Ruhmkorff type, but with this
difference; that both primary and sec-
ondary windings were composed of
the same size of wire and of the same
number of turns. These coils were to
be placed at convenient points, and
their secondary circuits then
connected to rows of incandescent
lamps, in the ordinary multiple method.
In consequence of the surety of the
same current passing through each
primary, and incidentally energizing it,
there seemed the surety of each sec-
ondary generating the same electro-
motive force; therefore, however dis-
tant from the source, lamps would
everywhere burn with the same bril-
liancy. ‘

At a public exhibition in London, in
1883, two such induction coils were
operated on a comparatively short line,
but actually lighted lamps. Later in
that year, four coils were placed at
widely different points on a circuit 16
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miles in length; and in the next year,
at' the Turin, Italy, exhibition, a pri-
mary circuit 50 miles in length was
constructed. In all these cases, regu-
lation of voltage for each particular
load was effected by varying the num-
ber of secondary conductors, or by
moving, in or out, the straight bundles
of iron. wire of which the core was
composed. George Westinghouse
(then Junior) was so impressed with
the possibilities of this system that he
bought the patent rights for this coun-
try, and at once sought to equip actual
stations. An improvement in the
efficiency of the induction coils was
made by having the iron of the mag-
netic circuit continuous, instead of
compelling the magnetic lines to go a
long distance in air, but all the primary
coils were still connected in series. Ac-
tual results were as crude and unsatis-
factory as with the inventors’ orig-
inal apparatus. “The fault was this,
that the act of turning on or off a
lamp supplied from one transformer
affected all the rest of the lamps,
whether supplied from that trans-
former or from any other; and with
reduction in the number of lamps,—
when it was expected that the dynamo
potential could be  correspond-
ingly reduced,—an actual increase in
voltage was found necessary. With
the critical condition of exactly the
same load on the same capacity trans-
formers, the system made a splendid
showing; but under ordinary condi-
tions of variable loads, the interference
of one customer’s lamps with another,
to say nothing of the expense of re-
newing ruined lamps, and the difficul-
ty of attending to the dynamos, made
the system a conspicuous failure. Cer-
tainly, it is easy to see that any effect
produced on the primary circuit of onc
transformer, by varying the number of
lamps, would equally be communi-
cated through the series_circuit to all
the rest. The promoters made the
mistake of supposing that by reducing
the number of lamps on a secondary
circuit, they would thereby allow the
primary current to flow all the easier
through the other winding. In this
they missed the fundamental point of
transformer action and regulation, for
the very opposite of their beliefs was
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the truth. Primary and secondary
windings are in such sympathetic rela-
tions that whatever contributes to re-
sistance to the flow of current in one is
equally felt by the other. The so-
called lines of force produced by one
winding so link themselves with the
other that to all intents and purposes
—except for the ratio of the number of
turns—they might as well be the same
winding.

Kennedy, in an article in the Eng-
lish “Electrical Review,” in 1883,
showed that by connecting the pri-
maries of the different transformers in

F16. 76
Sheet Iron for Westinghouse Transformer

parallel with each other, rather than in
series, self-regulation would be possi-
ble. He had in mind, however, the
existing experimental coils of Gaulard
and Gibbs, with the same number of
primary and secondary turns;
with such, the cost of conductors
would exceed that for ordinary direct-
feeding systems. To William Stan-
ley, in 1885, seems due the credit for
seeing just the solution of practical
means for securing the benefits of

high-tension transmission with low-
tension supply for customers. The
same high-voltage generator as tried

with the series-connected transform-
ers was proper; but each individual
transformer, instead of being wound
for low voltages only, should have its
primary wound to withstand the full
voltage, the various primaries should
be connected in parallel with each
other, and the generator, instead of be-
ing forced to supply a constant cur-

rent, should merely act like a direct-’

current machine for incandescent
lamps: i. e., supply all the current
asked for, but always keeping the
voltage fairly constant. Not being
convinced of the practicability of this
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proposal, the Westinghouse Company
would not try it; so Stanley was led to
make the original proof at his own
expense, and upon the practical proof
of his surmises to organize his own
company, in Pittsfield, Mass.

Once upon the right track, the appli-
cations of the transformer system of
distribution were seen as almost un-
limited. Gaulard and Gibbs sought
to amend the specifications of their
patent so as to embrace the parallel
method of connecting, but failed; and
the field was thrown open in this
country and England to the free ex-
ploitation of alternating currents. In
other European countries, however,
Ganz & Co., of Buda-Pesth, Hungary,
had been allowed some fundamental
patents on similar systems, and
through their unprogressive business
methods and the lack of popular ap-
preciation, rather small use was made,
for a number of years, of the advan-
tages of alternating currents. In Eng-
land the development of supply sys-
tems met with some retardation by’
virtue of onerous regulations as to the
construction of the high-voltage mains
imposed by the Boards of Trade; but
in this country, permission to erect pole
lines was usually not difficult to ob-
tain, and electric lighting grew apace.

One of the first constructions adopt-
ed by the Westinghouse Company for
its transformers was very effective,
and even now hardly susceptible of
improvement. Elongated coils - of
copper wire, with parallel sides and
semicircular ends, were placed side by

side, or one within the other, and
formed the primary and secondary
members. Each coil was insulated

with cloth, paper and mica, so as effec-
tually to separate the two circuits.
Thin sheets of annealed iron, punched
in the form shown in Figure 76, were
then assembled on and over the coils
and tightly clamped together by means
of external bolts, until the complete
structure appeared as shown in Figure
77. The exact shape of the sheets of
iron deserves special mention. There
are cuts at f1 and f2; and to slip the
sheets in place, the ends are tempora-
rily bent over, as seen at f8 and ft.
The central part, or tongue, as it is
called, is then thrust through the open
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Fi16. 78
Typical “Core” Type Transformer

however, for very long-distance trans-
mission, it is common to employ step-
up transformers, and in such cases the
coarse wire would properly be called
the primary. This case is seen to
agree with the phraseology regarding
induction coils, in which a meagre
battery voltage is exchanged for an
alternating one of considerably high
value. That is always the primary
which is connected to the source of
energy. Identical transformers could
be used: one connected to a genera-
tor, for raising the voltage and deliv-
ering the energy to the line, the other
receiving the energy and lowering the
voltage to a suitable value for distri-
bution. In one the coarse winding
would be regarded as the primary, in
the other as the secondary.

Cores of the ring form have actually
been made; but like an ordinary ring
armature for a dynamo, they are
tedious and expensive to wind, and the

same results can be obtained in a bet-

ter way by having the iron sheets in
the shape of a U, with square corners,
the straight sides being of two lengths.
The coils can be wound in a lathe, or
its equivalent, slipped onto these ends,
and the magnetic circuit then com-
pleted by alternate long and short
cross strips of sheet iron. This modi-
fication of the core type presents good
opportunities for insulating the coils,
even in small sizes, exposes a large
surface for radiating the heat, and is
rather more easily repaired than the
shell type. For improving the regula-
tion, primary and secondary winding
are equally disposed on both limbs.
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For outdoor use, on poles, or on the
walls of houses, there is a fairly good
chance for preventing excessive rise
in temperature; but even a small
amount of heat continued indefinitely
drys the insulation to crispness, and
often reduces its strength. A prac-
tice now very common is to fill the
transformer boxes with paraffin oil;
this in itself is a good insulator, but
further it keeps the other insulations
in a flexible condition, serves as a
carrier of the heat, generated in the
coils, to the outer walls, and in case of
a puncture of the insulation between
the windings, often due to lightning,
the oil extinguishes the arc and seals
the hole. For indoor use, large trans-
formers are usually made of the shell
type, with numerous air ducts,
through which lively currents of out-
door air are driven by means of a
blower. Still others are immersed in

. oil in tanks of boiler iron, and the oil

continually cooled by circulation of
cold water through a series of iron
pipes suspended in the upper part of
the tank. Of course this expendi-
ture of energy in cooling the coils
should be taken into account in esti-
mating the working efficiency of an in-
stallation; but really, the percentage
of total energy is very small, the prac-
tical point being that if one per cent. of
the total be thus expended, consider-
ably smaller transformers may be able
to carry the load. The case is not es-
sentially different from that of a dyna-
mo; in that, considerable dependence
is placed upon the fanning action of
the revolving member to keep the coils
from getting too hot. The transform-
er, having no revolving part, can as
well have this circulation supplied by
some exterior device.

Common primary potentials for dis-
tribution circuits are 2000 to 2300
volts, and the secondary coils have
one-twentieth as many turns as the
other. A customer will then be sup-
plied at 100 or 115 volts, closely imi-
tating the direct-current service. For-
merly, it was regular practice to give
each customer a separate transformer,
and this was usually located on the
wall of his house. This practice in-
troduced an unnecessary fire risk, and
the monotonous hum produced by the
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bution. With the primaries of the
transformers in series, the various ele-
ments of the loads must also be in se-
ries, while for parallel operation of
these loads the primaries must likewise
be in parallel. Just as in the case with
direct-current apparatus, if the lamps
are to be in series, the dynamo must
be series wound; while for incandes-
cent lamps or motors in parallel, the
field must have its independent, or
shunt, winding. In other words, the
generating and utilizing parts of the
apparatus must have a certain har-
mony or consistency of arrangement.

The comparison of three possible ar-
rangements of transformer systems is
well brought out in Figure 80. For
clearness, ring transformers, resem-
bling the one shown in Figure 78, are
shown. No. 1 represents what Gau-
lard and Gibbs and the Westinghouse
Company first tried, but for other than
particular and critical loads found in-
operative; No. 2 is actually practical,
and was exploited by the Westing-
house Company until better means
for accomplishing the same results
were devised; No. 3 shows the ordi-
nary and remarkably satisfactory ar-
rangement.

To operate several hundred, or even
several thousand, arc lamps for street
lighting, all from a single generator,
has been the aim of many an engineer.
For economy of wiring it is certain
that as many lamps as possible should
be placed in series, yet the possibilities
of large generators quite clearly lie in
those of the constant-potential order.
The problem then was to operate
series circuits, each with its control for
constant current, in parallel with each
other from a constant-potential source.
The conditions involved are just the
reverse of the Gaulard and Gibbs pro-
posal; but without special transform-
ers the operation is just as im-
practicable.

The theory of the proper construc-
tion of the latter shows that there must
be a large leakage path for the lines
of force; that is, when diminished elec-
tromotive force is desired of the sec-
ondary, more of the lines of force pro-
duced by the primary shall not cut
through the former, but find oppor-
tunity to pass across a purposely-
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—
NO. 1, TRANSFORMERS ARRANGED IN SERIES,
WITH LAMPS IN PARALLEL.

ol D lg

NO.2. TRANSFORMERS ARRANGED IN SERIES,
WITH LAMPS IN SERIES,

& b G

NO.3, TRANSFORMERS ARRANGED IN PARALLEL,
WITH LAMPS IN PARALLEL,

Fi6. 80

Comparison of Three Methods of Arranging
Transformer Systems

prepared magnetic sort of shunt. By
taking this alternative path, the pri-
mary will act more like a choking
coil, and consequently draw less cur-
rent from the generator—just the end
sought. Reverse conditions will give
the opposite results. For years it was
sought to embody such a transformer
in an entirely stationary structure, but
the outcome was discouraging. The
efficiency was low and the regulation
bad. Then Elihu Thomson, with the
vision before him of the shifting
brushes of his arc dynamo, and the
coincident complexities of the mag-
netic circuit, resolved to imitate those
conditions in a transformer. A long
magnetic circuit was provided, with
large opportunity for leakage be-
tween opposing flanks. Thin flat pri-
mary coils were at top and bottom,
with similarly shaped secondary coils
movable between them. Since, in the
two sets of coils, currents flow in op-
posite directions, a repulsion will exist
between them, and by suitably coun-
terbalancing, the secondary current
may be adjusted to any desired value.
Some of the small sizes of this style of
transformer are made with single pri-
mary and secondary coils, and in Fig-
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Here the first station is built up, whilst
the apparatus for the second advances
with the troops.

If the equipment is to be used by
cavalry it is loaded on to four horses,
with pack saddles, as shown in Fig.
5. The weight carried by each horse
does not exceed fifty kilograms. A staff
of one officer, one non-commissioned
officer and seven men is required, one
non-commissioned officer and five men
for erecting the mast, and two men to
hold the horses. As soon as the sta-
tion is completely erected (which
can be done in twenty mintites) one
man is sufficient to look after the
transmitter and receiver and two are
required to drive the pedal dynamo,
working alternately. When the appa-
ratus is used by infantry, or when, in
consequence of the nature of the
ground, the further transport of the
equipment on the cart is not possible,
the portable station can be arranged
to be carried by eight men. For this
purpose two carrying frames formed
out of two bamboo parts, tied together
with cords, are used, upon which the
heavier parts are fastened.

Electric Music.—Announcement is
again made that within a short time
the long-promised electrical musical
instrument, the telharmonic, is to be
in full operation in New York. This
is an instrument for the transmission
of music from a central keyboard to
the homes, hotéls, restaurants and pub-
lic places of a city.

At a cost of more than $50,000 the
central musical “plant” has been estab-
lished at a convenient point in Manhat-
tan. The instrument is virtually per-
fected, and in a short time it is expect-
ed the company will be ready to offer
its musical wares to the public. At
no great cost the householder, flat
dweller or restaurant proprietor may
have a telharmonic installed, connect-
ed by wire with the central instrument
or instruments, and by simply pushing
a button will be able to turn on the
music. The instrument that will be
placed in the homes is a small affair,
and can easily be hidden by a group-
ing of flowers or potted plants. Four
grades of music will be available—

Google

grand opera, pipe organ, orchestral or
piano.

Tests thus far made show that the
rich tones of the central instrument
are preserved in transmission, and
there is no marring of the music by
the rasping sound of the phonograph.
The inventor of the telharmonic and
the capitalists who are backing him are
confident that the instrument will not
only have connections with thousands
of homes, but will soon be used almost
universally by the restaurant-keepers.
—The Keystone.

Of recent years a good deal has been
said about generating electricity at the
pit’s mouth, and transmitting it to va-
rious industrial centers. But it would
be considerably cheaper to manufac-
ture producer gas at the pit’s mouth
and transmit it through pipes to the in-
dustrial centers, there to use it for
driving gas engines for generating
electricity and also for heating pur-
poses and furnace work. The ques-
tions of the distribution and transmis-
sion of power must not be confused.
For the former it is agreed that there is
no agent to compare with electricity;
for the latter purpose it is suggested
that it is more economical to employ
producer-gas and piping than elec-
tricity and cables.

At Notodden, in Norway, atmos-
pheric nitrogen is being used in the
manufacture of artificial manure. Dy-
namos worked by water power pro-
duce an electric arc flame; air passed
through this flame contains one per
cent. of nitric oxide; and from this by
certain chemical processes calcium
nitrate is manufactured. Manuring
experiments show that this salt is as
good as Chili saltpetre on most soils,
and better on sandy soils. The pio-
neer work of this process was done in
England, but it is not possible to car-
ry on the manufacturing process there
for want of cheap power which is es-
sential to make it a going concern. At
Notodden a profit of 100 per cent. is
being made.

Make every blow count except the
one aimed at a fellow man.
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Mechanical Drawing

WILLIAM C. TERRY

Fig./

Shade Lines.—To make a drawing
apparently stand out from the paper,
shade lines are sometimes used. These
indicate raised and depressed portions
of an object. They are all of the same
width and are about three times as
wide as the original lines.

Shade lines are always drawn out-
side the original lines of the figure.
The light is always supposed to fall on
the object in all views from the upper

Fig. @

left hand corner of the paper c¢n an
angle of 45 degrees. The shade line
begins and ends at its full width and
does not slope at the ends except with
circles. In Fig. 1, A shows a central
raised portion and B a depressed in-
terior portion.

Let us consider two triangles,
30x60 degrees and 45 degrees, made of
material thick enough to cast shadows.

Placing the 30x60 degrees on the
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70 be f/'//eJ m

Orrginal centrer

shade line conter

Fig. &

shortest base, we have three shaded -

lines, 2, 3, and 5. (See a, Fig. 2.)

Referring to ¢ and d, Fig. 2, we have
one edge of the triangle on an angle
of 45 degrees, and therefore not
shaded. We can not get more than
two shaded lines with one 45 degree
triangle, and in ¢ we have 1 and 4
shaded, and in d, 3 and 5. All the rays
of light are considered parallel and all
come from the upper left-hand corner
at an angle of 45 degrees. The
shadows begin as soon as the rays of
light fail to strike the edges.

The edges to have shade lines may
generally be determined by the eye;
but if an edge away from the source of
light is nearly in a 45 degree direction,
the question of the shade line may be
determined by placing a 45 degree tri-

Fig. 9

angle in position on the T square. If
the edge of the solid body farthest
from the source of light is beyond the
45 degree point, so that the light does
not shine along that edge, a shade line
should be placed on the drawing.
When circles are shaded, the method
given above of determining the shaded
portions by using the 45 degree tri-
angles will be followed. The shade
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the wash as shown in the accompany-
ing illustration, Fig 12. With the
paper inclined, fill the brush and draw
it lightly across the top line, fitting
the paint snugly against it. This
should leave a little ridge of paint at
the bottom of the stroke. The only
care now is to keep this ridge of paint
moving down the paper by repeating
the operation. Keep the brush well
filled, dip it with each new stroke, and
fit the wash carefully against the side
lines as ypu proceed; for you must
not, under any circumstances, go back
to repair damages. When the bottom
has been reached, the ridge of paint
must be removed with a blotter very
carefully.

It is good practice to wet the sur-
face to be tinted with clear water and
a clean brush, before applying the
tint. If the tint applied i1s not dark
enough, it may be darkened by suc-
cessive tintings; but never put on a
second tint until the first one is dry to
the touch. When using the brush
along the boundary lines of the space,
always keep the brush point towards
the edge. Do not bear on the brush
as this may cause marks to be.made
that will show under a light tint. For
large surfaces lay on a light tint, turn
the board around and repeat the oper-
ation. This does away with the dan-
ger of streaks. Fig. 13 shows a three-
tone scale; the tint A is the result of
one application of wash. At the same
time, space B and C were tinted; and
after waiting, B and C received a sec-
ond coat, and later a final tint was
added to space C.

There are two methods of producing
graduated tints, the French and the
American. The French we will not
discuss, as the American is most used
and takes less time, while the effect
is equally good. This is called the
method of shading by softened tints.
For a surface that is flat and inclined
at an angle to the paper, the method
is as follows: Saturate the brush with
the tint and remove most of it against
the side of the water-color pan; lay a
narrow line of the tint along the line
of darkest shade: while this is still wet
dip the point of the brush in clean
water, which dilutes the color on the
brush, and run the brush along the

Google
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edge of tint previously applied; again
weaken the tint and proceed as before.
At the end we have a clean brush and
no color.

When the surface is dry the opera-
tion can be repeated until the desired
tone is obtained. In laying on gradu-
ated tints, the work must be done rap-
idly to prevent the color from drying
before the blending is completed.

The scrubbing brush is used to soft-
en spots or edges of color by first dip-
ping in clear water, and used after the
color is dry.

Fig. 15 shows a practical use in tint-
ing for catalogue work.

That air which has been breathed
has a higher electrical conductivity
than normal air is shown by the re-
cent experiments of I. R. Ashworth,
says “Science Abstracts” (London).
“The author determined the conduc-
tivity of the air in a lecture-room to
hold 140 students, on a number of oc-
casions both before and after the room
had been used. In all cases the con-
ductivity is greater immediately after
the room has been used than imme-
diately before, the difference being
greater when there is no ventilation
than when the ventilators have been
working. A similar effect is observed
in the case of a sleeping-room, the ex-
periments being performed with elec-
tric charges of both kinds. Control
experiments were carried out when
the rooms had been unoccupied; in this
case no change in conductivity oc-
curred.”

Man is a tool-using animal. He can
use tools, can devise tools; with these,
granite mountains melt into light dust
before him: he kneads iron as if it were
soft paste; seas are his smooth high-
way, winds and fire his unwearying
steeds. Nowhere do you find him
without tools; without tools he is
nothing, with tools he is all—Thomas
Carlyle.

To copper iron castings, the articles
must be made perfectly clean, and
dipped in a solution of 114 pounds
copper sulphate in water to which 1
ounce sulphuric acid has been added.
They are then washed and dried.
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charge a 4-volt cell, what electrical

energy is required? Reckoning on a

maximum charging rate of 3{ amp., the

total watts, allowing for a higher E.M.F.

than that of the cells, equals, we will say,

6 volts X 3 amp. =8% watts.

Now, as 746 watts is equivalent to 1 h.p,,
then

e

33 watts :31%

875_ 81 _ 1

750 — 75000 — 200 P-

h.p.=say,

This is, of course, the theoretical horse-
power required at the dynamo; but we
must not forget that a small dynamo is a
very inefficient machine, and that there
will be transmission losses, losses by
friction in both dynamo and engine, to
say nothing of the inefficiency of the
whole steam plant as a thermal engine.

But we will proceed to get at the in-
dicated horse-power of the engine. The
cut-off is provided in both cylinders ; and,
therefore, we need not consider the
effects of expansion in each cylinder in-
dividually. The boiler is shown on the
general arrangement as pressed to 80 lbs.
per sq. in.; but while this is the pre-
determined blowing-off point, it does not
mean that the boiler will maintain this
pressure when the engine is working at
full load and speed.

The indicated horse power of the
engine will be the sum of indicated
horse-power of both cylinders — that is,

1.H.P. of the H.P.C.+ IL.H.P. of LP.C. =
Total I.H.P.

The cylinder ratio is -3 to 75%, which
are respectively the areas of the n.p.
and L.p. cylinders. This means that,
according to Boyle’s Jaw, under which

Pressure X Volume =a Constant Quantity,

x VvV = C
if we have a pressure of 50 lbs. in the
H.P. cylinder when it is exhausted into
the L.p. cylinder, the pressure will fall
in inverse proportion to the new volume.
In dealing with pressure, we must al-
ways reckon the atmospheric pressure
in addition to the gauge pressure ; there-
fore we get 50 + 15 = 65 as the absolute
pressure.

® The L.r. cylinder should be bored a bare inch
diameter ; therefore, we may take the area at *75 sq. in.
instead of '7854 sq. in., which is the exact area of an inch
diameter piston.

Google

The new pressure éthat in the]L.p.
cylinder) may be found as follows : —

As H.P. cyl. press, X H.P. cyl. vol. = const.
quantity, then, 76 X 3 = 22b.

Therefore, as we know the constant
quantity is 225, and the new volume

as PXV=C_,
(&

then P = —
A\
In the case in point —
P . 22§ o
(the L.P. cylinder pressure) ~ V (theL.p.C. vol))
P _ 2,

* 75
L.P. cylinder pressure =30 lbs.

To prove the correctness [of this, we
multiply the two (the H.p. cylinder and
the L.p. cylinder) pressures by the
volumes, and we should get the constant
quantity the same in each case —

As PXV = 225, then
H.P. cylinder 75 X 8 =225,
L.P. cylinder 80 X 7" 6 = 225.

Now we can proceed to estimate the
horse-power developed in feach cylinder.

We all know that : — _——7
Average pressure X length of stroke
(feet) X area of piston (inches) X num-
ber of strokes divided by 33,000 equals
ILH.P.

Now, the average pressure in the
H.P. cylinder is the pressure driving it
forward, minus the pressure which is
locked up between it and the L.p. piston.
These pressures by virtue of the differ-
ent volumes of the n.p. and L.p. cylin-
ders, we found were 75 lbs. by 30 lbs.
respectively. The effective pressure is,
therefore, 75— 30 = 45 lbs. We must,
however, make some modification in this
estimate, due to practical considerations.
There is always a loss in the transmis-
sion of energy, and, therefore, we must
reckon that the back-pressure in the
HP. cylinder will be always slightly
higher than the forward-pressure in the

‘'L.P. cylinder, due to wire-drawing or

throttling. We will, therefore, estimate
the mean forward-pressure in the H.P.
cylinder on the assumption that the
back pressure is 37 lbs.

75 (forward) —37 (back pressure) = 38
effective pressure in moving the H.P,
piston. The indicated horse power will
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ings bolted up between two outside
stampings 24 in. thick, and the tunnel
bored out to 134 ins. diameter. Vul-
canized fibre flanges were made and cut
across at A (see Fig. 9) to enable them
to be slipped on to the magnet limbs
before winding was begun, the spaces
between these flanges being insulated
with tape and varnished with shellac
varnish. The magnet winding consists
of 26 yds. of No.18 S.W.G. p.c.c. copper
wire, which was wound on by hand and
well coated with shellac varnish It is
best to test this winding for leakage
before varnishing.

The armature was also made of thin
iron stampings assembled on the shaft,
with a coat of shellac varnish between
each stamping. It is 114 ins. diameter
by 114 ins. long, with eight slots. The
stampings I clamped tight together
whilst the varnish was wet, and put a
taper pin through the spindle at each end
to hold them in this position.

The commutator was made of brass
tube 78 in. outside diameter by 54 in.
long by 3 in. thick, which was fitted
tight on to a turped fibre bush and
scribed off, for division with four seg-
ments, each division being fastened to
the fibre with two 24 in. screws. When
all these screws were fixed the tube was
sawed through at the four lines, thus
making four segments. These four saw
cuts I filled with mica strips driven in
with shellac varnish, and when ready the
commutator was keyed to the shaft,
turned up, and faced at ends. Four small
holes were drilled in the segments at the
end, near the armature, to receive the
ends of its winding. The armature was
then carefully insulated with silk and
shellac, and wound with No. 24 SW.G.
D.c.c. wire until the slots were filled (see
Fig. 8). The reversing switch was placed
in the engine so that the handle projects
. through one of the windows, and was
made as follows: Two pieces of brass
tube were cut (see Fig. 3), and driven on
to a turned piece of fibre, and which can
be rotated by the handle above men-
tioned. - Four copper gauze brushes
with flat springs behind them press on
this tube—one each side at the centre of
its length, one at the top on the left, and
one at the bottom on the right. The
connecting wires are simply soldered to
the ends of these brushes. The contact
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shoes for collecting the current from the
middle rail are made of sheet copper
hinged and bent as shown on the draw-
ing, two of them being provided, to
enable the engine to run over points and
crossings without shutting off the cur-
rent, as would happen if only one con-
tact shoe were fitted. These shoes are
drawn down to the live rail by coiled
brass springs, and are connected together
electrically. The motor brushes are
made of folded copper gauze with flat
springs on the outside, screwed to a
block of hard wood of the same width as
the diameter of the commutator. This
block of wood was screwed to the engine
base from underneath.

A main switch was also provided in
the engine, so that the current can be
cut out of the engine when other engines
are being run. The starting resistance
was not placed in the engine, as it is
more convenient to start the engine with-
out going near it, but was put in the sup-
ply circuit, viz., between the accumulator
and the live rail.

The engine was painted red, and pro-
vided with buffers, couplings, and head
lights, which latter are worked by a small
accumulator carried in the train. The
electrical connections of the engine were
made as shown in Fig, 11,

For locating punctures in inner
tubes a sure method adopted by some
is to blow into the tube a small quan-
tity of fine powder of a pronounced
color; almost any of the harmless dyes
will do. When the tube is inflated
the puncture can be quickly located,
however small it is, by passing a damp
rag along the surface. The powder
having been blown through the punc-
ture by the pumping process, will make
a stain on the rag.

Inspection of an electric motor has
sometimes exhibited the fact that, be-
cause of its own bad condition, it has
required a percentage—a percentage
far too large—of its rated horse power
in current merely to run itself without
load. Any such condition should be
corrected promptly if electric power
is to be employed as economically as
it should be and may be. Examination
in time often saves many times the
cost of nine stitches.
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The Construction and Management of Gasoline Engines

XI1I1.

Operation

CARL H. CLARK

Before attempting to start a gasoline
engine one should become thoroughly
familiar with all the piping and valves,
and also the oiling and ignition sys-
tems. If the engine has not been used
for some time before, it is well to test
the ignition system to make sure that
the contacts are not corroded and
that the circuit is complete. In the
case of the make and break spark this
is done by closing the switch and turn-
ing the fly wheel until the points are
brought together inside the cylinder;
the wire is then disconnected from the
insulated electrode and snapped across
it so as to make and break the con-
tact; a series of sparks should follow.
If no spark shows, all contacts should
be gone over and cleaned, including
those of the sparking gear inside the
cylinder; the circuit should be over-
hauled until a spark can be obtained
in this way. In a jump spark installa-
tion the spark plug should be removed
and laid upon some bright part of the
engine with the secondary wire still
attached. The engine is now turned
over until contact is made by the
timer, when the buzz of the vibrator
on the coil should be heard, and the
spark be seen to pass between the
points of the spark plug. If the buzz
of the vibrator cannot be heard it

shows a fault in the primary circuit.

If, however, the vibrator does buzz,
but yet the spark does not appear, it
shows that something is wrong in the
secondary circuit.

The gasoline supply should then be
examined to make sure there is a clear
flow to the engine without obstruction.
The tank also should be sounded to
be sure of having a sufficient supply.

Oil and grease cups should then be
filled, and a small amount fed from
each one.

The switch in the ignition circuit
may now be closed and a small amount
of gasoline be turned on. The engine
is now turned over by hand in the
direction in which it is to run, using
the crank or handle as the case may
be. After a few trials the engine will
probably explode a charge and con-
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tinue to turn. The carburetter is then
adjusted for air and gasoline supplies
until the engine turns at the greatest
speed ; oil cups should then be opened,
allowing the oil to feed. If, in the case
of a two-cycle engine, it does not start
after a few turns, the gasoline should
be shut off and the compression cock
openied. It is probable that several
charges of gasoline have been taken
into the base without being exploded,
making the mixture too rich, and, as
it is termed, “flooding” the engine.
This over-supply may be due to two
causes, either from too great a supply
passing from the carburetter, or the
failure of the ignition system to ex-
plode the charge. This flooding may
be gotten rid of by turning the engine
over with the supply turned off, and
the compression cock open. If the
failure has been due to too great a
supply, an explosion will be obtained
after a few turns, and the engine may
continue to run until the charges in
the base are exhausted. The supply
should then be cut down and another
trial made. In the four-cycle type this

-trouble is, of course, avoided as the

charges are forced out of the cylinder
mechanically. All that is necessary
then, is to turn the engine under vary-
ing conditions of gasoline and air sup-
ply, until it finally starts, always mak-
ing sure that the ignition system is
working properly.

In turning the engine by hand great
care must be taken that the sparking
gear is so set that the ignition cannot
take place until the piston reaches the
top of its stroke. If the spark is ad-
vanced so that ignition can take place
on the up stroke, the piston will be
driven violently downward, in the
wrong direction, giving a “back kick”
which is likely to do damage.

Starting the engine is often made
easier by “priming” it, that is by put-
ting a small amount of gasoline direct-
ly into the cylinder through the com-
pression cock. In some engines
special priming cocks may even be
provided for this purpose.

If the engine runs for a short time
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and finally stops, with a muffled ex-
plosion in the base, it is a sign of a
weak mixture, and the gasoline supply
should be increased. If, on the other
hand, the engine labors, slows down,
and finally stops, it shows a too rich
mixture and the supply should be cut
down. The best mixture can be found
only by experiment. It is needless to
say that as little gasoline as possible
should be used. A judicious regula-
tion of the air supply will often allow
the gasoline supply to be cut down.

Two cycle engines of the two port
type, especially in the case of large en-
gines, may best be started in the fol-
lowing manner. The spark is ad-
vanced to a point somewhat beyond
the usual running point and so that
the spark will take place on the up
stroke when the engine is turned in
the opposite direction to which it runs.
The fly wheel is then turned so that
the piston is at the bottom of the
stroke. It is then rocked backwards
and forwards a few times, thus suck-
ing in a charge, mixing it in the base
and charging the cylinder. The fly-
wheel is then brought up quickly in
the reverse direction to that in which
it runs until the spark explodes the
charge in the cylinder. It 1is then
quickly released and the engine starts
off. The spark is then restored to the
running position. This is a very easy
way of starting a two-cycle engine; it
cannot, however, be used on a three-
port engine, as no admission to the
base takes place until the piston is at
the top of its stroke so that the three-
port engine must be started by pulling
it over the center.

In starting any engine with a crank
great care should be taken to hold the
handle loosely in the hand, so that it
may be quickly released in case the
engine should start quickly or “kick
back.” Frequent accidents happen
from disregarding this precaution,
sprained wrists, and even broken
arms resulting.

As soon as the engine has fairly
started, the gasoline supply should be
so regulated that the engine runs
steadily with the smallest consumption
of fuel. After running for a short
time the fuel consumption may change
somewhat, owing to the engine be-
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coming warmed up, and the carburet-
ter being cooled off by the evapora-
tion. The oil supply should be regu-
lated to just below the point where
smoke would issue from the muffler.
Blue smoke passing out through the
exhaust is usually a sign that too much
oil is being fed, which, instead of be-
ing used in the engine is carried out
through the exhaust and wasted. In
the case of the two cycle engine, oil
must be put in the crank case at fre-
quent intervals, as from this point
the main working parts of the engine
are oiled. The cylinder oil cup should
be adjusted to give from three to five
drops per minute according to the cir-
cumstances. The exterior parts, such
as eccentric and pump bearings, are of
course oiled with an oil can at inter-
vals. In the case of a new engine, oil
should be used rather liberally at
first, while the parts are wearing down
to a good bearing surface. Some pow-
dered graphite fed in with the oil
greatly assists in forming a good
bearing surface, especially in the
cylinder, as it fills up the pores of the
soft cast iron and forms a sort of skin
on the surface.

As soon as the engine has started it
should be ascertained that the cooling
water pump is working properly.
Any failure of the water circulation
will cause the overheating of the
cylinder and possible damage.

While it is not possible to take up in
detail all of the causes of failure of a
gasoline engine to run, a few of the
most usual may be considered.

One of the most frequent causes is
the failure of the electric current,
which of course prevents the formation
of the spark and explosion of the
charge. It may be due to corroded
contacts or to weak Dbatteries. All
contacts on switches, etc., should be
kept bright and in good condition. In
the case of weak batteries the engine
will run for a short time and then
stop, after missing a few explosions.

As batteries regain their strength
somewhat after a short interval, the
engine may be again started and run
for a short time. The only remedy is
to fit new batteries. It should not be
attempted to use batteries more than
one season, as there is a probability



ELECTRICIAN AND MECHANIC

of their giving out at an inconvenient
time. Broken wires are also a fruit-
ful source of trouble, especially if the
wire be broken and the insulation re-
main intact. Wires are most apt to
break where they are joined on to
binding posts. This may be largely
avoided by turning a small coil in
the wire where it joins the post; this
gives some elasticity to the wire.

Ignition trouble may often be traced
to dirty plugs or sparking points. If
too much oil is used in the cylinder, it
will carbonize on the plugs and pre-
vent the sparking. The remedy is to
clean the plugs or points and to use
less oil in the cylinder.

All parts of the engine should be

" kept clean and bright and not allowed
to become coated with rust. A large
amount of trouble may be caused by
an accumulation of grease and dirt on
the working parts of the engine.

The flow of gasoline to the carburet-
ter may sometimes become obstructed,
which will cause the engine to slow
down and finally stop. The small
needle valve in the carburetter is liable
to become stopped by a piece of scale
or dirt, which may be easily removed.
Care should be taken in filling the
tank to see that no dirt is carried in.
Gasoline should be strained, either
through fine wire gauze or chamois
skin. In sounding the tank a clean
stick should be used. Trouble has
been caused by the lack of an air vent
in the top of the gasoline tank. The
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flow of the gasoline from the tank
creates a partial vacuum in the tank
so that the flow is reduced and finally
stopped. This may be remedied by
drilling a small hole in the cap in some
position where neither dirt nor water
can enter. One should always make
sure, before starting on a run, that
there is sufficient gasoline on hand
to complete it.

There are occasional troubles with
the valves of four cycle engines, they
may sometimes stick in place, or may
become leaky from wear, thus spoiling
the compression and reducing the
power. These troubles are easily
recognized and are easily remedied by
regrinding the defective valve.

When a reversing clutch is fitted it
should be given some attention. The
barrel should be plentifully supplied
with oil, so that the gears run prac-
tically in an oil bath. The {rictions
should be so adjusted that they take
hold firmly at the proper time, as slip-
ping of the frictions not only causes a
loss of power, but wears out the
clutch.

It is not expected that these few
hints should cover all possibilities of
trouble. With a full understanding
of the principles, however, one should
be able to easily master the starting
and running of the engine, and after
some practice should be able in the
case of trouble, to quickly decide upon
and remedy the cause.

Wireless Telegraph Distances

VICTOR H. LAUGHTER

In looking through the Questions
and Answers columns of the Elec-
trician and Mechanic I find that one of
the most repeated questions is,
“How far will a wireless station work
using a certain size coil?” or “What
size coil is necessary to telegraph a
certain distance?” I want to say at
the beginning, that no one, no matter
how well versed in wireless telegraphy
could answer such a question without
being thoroughly familiar with the
conditions under which the set was to
work. For instance, we have to con-
sider what type of receiver is to be
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used, the height of the aerial wire,
strength of coil, and whether set is to
be used across water or land.

The distance to which a wireless
telegraph set will work also varies in
different parts of the country. Where
the region is subject to fogs and damp-
ness, a stronger set will be required to
work a certain distance, than if the at-
mosphere is clear and dry, as a fog or
damp atmosphere will quickly dampen
out or kill the waves. It is a well
known fact that wireless transmission
is a great deal more successful over
water than land. This is probably
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due to the fact that no intervening
trees, windmills, smoke stacks, etc., are
between the two sets, all of which
serve to kill out the wave strength to
a certain degree. On water a better
ground connection can also be secured,
as it is merely necessary to tie weights
to a piece of wire netting and throw it
overboard, to get the large area of
ground connection which is desired.

I have found that a very good
ground on land can be made by solder-
ing the ground wire to a large copper
or tin sheet and burying to a distance
of about six feet, or deep enough so
that the plate will make contact with
permanently damp earth.

A wireless station will work farther
at night than in the day time. Some
authorities claim that the reason for
this is that the atmosphere at night is
more constant and is not subject to
such changes of condition as in the day
time. I saw a statement in a techni-
cal paper some time ago that a wire-
less telegraph set would not work at
sunset or sunrise. I have never noticed
any difference, probably because my
transmitter had a large surplus of en-
ergy; but of this I will leave the ama-
teur to form his own opinion.

A word now in regard to the dis-
tance at which a wireless set will
work. Let us assume that the experi-
menter wishes to work his set to a
friend’s house one-quarter mile away,
and has a one inch spark coil fitted with
spark balls, etc., and that the country
over which the wireless set is to work
is fairly open, with very few trees. In
this case the spark coil would work a
coherer at the receiving station, or it
would work a detector made according
to directions given in the March issue
of this paper one-half a mile, provided
that the aerial was about 35 or 40 feet

ELECTRICIAN AND MECHANIC

in height, and the net-work was used
at the receiving station.

While of course one might use this
same set for a greater distance than
given here, this could not be depended
on, as the working of the coherer or

the indication in the telephone re-
ceiver would not be reliable.
If the set is required for say 100

miles across water, a spark coil capa-
ble of giving energy equivalent to a
fifteen-inch spark would be required.
We say “equivalent,” because in wire-
less telegraphy a coil that gives spark
strength and not spark length is de-
sired; that is brought about by wind-
ing the secondary with large heavy
wire rather than fine small wire. The
height of the aerial in this case should
be about 150 feet. By increasing the
height of the aerial we may reduce the
size of coil to be used; but I prefer a
coil of fully this size, as I do not
believe one any smaller will give
satisfaction.

To work this same distance across
land (100 miles) it would probably be
necessary to use an oil transformer
with a battery of Leyden jars. I have
been informed by one amateur, how-
ever, that he is successfully telegraph-
ing this distance with a fifteen-inch
spark coil. While this experimenter
might be able to accomplish the feat,
another might fail; for, as mentioned
in the first part of this article, one
would have to consider the conditions
under which the set was to be worked.

I will now give a table showing the
distance to which a wireless set will
work (it being understood that the
writer has drawn up this table from ex-
periments and what other amateurs
have accomplished.) Under favorable
conditions the distances given in this
table can be relied on.

Spark Length of Coil

‘ \
} Height of Aerial |

DIsTANCE

\ i Coherer [ Liquid Detector
14 inch 35 feet ) 15 mile | % to Y% mile
1 40 to 45 feet ’ P Ytoy “
2 ¢ 50 feet | 214 to 3% miles 5 to 10 miles
.oy o 75 | 10 miles 10t020 “
6 100 ¢ | 15« 15t030 ¢
10 ¢ 150 ¢ : 50 ¢ 50to76
1 ¢ 180 « 60 to 75 miles 75 to 100 ¢

!

*From the +inch coil down it is supposed that one is using a tuned sending and receiving set.
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drill,” he said. Then he explained
that he had joined the local militia,
and that it was a part of the instruc-
tion for recruits to “point and aim.”
He was mad because my head got be-
tween him and his target beyond.
But wie talked awhile and became good
friends before I had finished the job
and descended to the ground.

Sometimes I think that I will have
to wear armor. It is safer. There
are not only people who mistake you
for a burglar, but there are people who
do not want you around.

I always think of the woman who
preferred to have her walls and ceilings
soiled, rather than go to the trouble of
getting the rooms ready for a rewhit-
ening. It is so in the electrical busi-
ness to some extent. If you get at a
telephone and test up while someone
is sleeping in the house you may get

cursed out. Yet the telephone must
be fixed now and then. So it is with
the wiring. The wires must be in-
spected and repaired. Many people
think that the system can be main-
tained year after year without any
attention. Then when you give your
attention to the job, you may be taken
for a thief and get a thump on the
head for your trouble. Nevertheless,
I like the business and would not quit
it for such a little thing as being mis-
taken for a thief. I have not even
taken a cigar lately. Sometimes I
take a match. Sometimes the servant
girl gives me a lemonade. I like the
cook who passes out a piece of the
boss’s pie. The boss does not lose
anything, for I am more attentive to
the needs of the wires and electrical
appliances of his house.

Electric Flash Lamp for Photographers

L. E, PHILLIPS

Following is a description with
drawings of an electrically operated
flash lamp for taking flash-light pic-
tures. This lamp has the battery
included in the box, and the
reflector and lighter can be taken
down, packed in the box with the bat-
tery, which is then locked and is car-
ried by a leather handle on the lid,
which is similar to the one on a
camera.

The box is made of 34 in. oak, with
dove-tailed corners. The dimensions
can be taken from the drawing, which
is one-fourth size in Figs. 1 and 2.
(Note.—The author’s drawing has
been reduced to half-size in reproduc-
tion.—Eds.) After the box is com-
pleted, it would be better to assemble
the parts and then remove again before
finishing. In this way, all the marks
used to assemble the parts can be sand-
papered off and leave a much neater
job.

After the box has been well sand-
papered, put on filler; when almost
dry rub off surplus and put on a coat
of shellac, and in a few minutes it will
be dry enough to put on a coat of good
varnish. In about twenty-four hours
it will be dry enough to rub down with

Google

powdered pumice stone and water. If
you have been careful with your work
you will have a very presentable box.

The pan that holds the flash powder
is of tin with the edges turned up
about 4 in. I used the lid of a box
that “Nabisco Wafers” come in. The
pan is fastened to the lid of the box
with small screws, so that it will fit in-
side of the box when closed.

The reflector is made of a piece of
bright tin to shapes of drawing, Fig. 4,
and four times the size. The projec-
tions b, ¢, d, are to fasten the reflector
in place on the back of lid; to accom-
modate these are three slots on a cir-
cle with a 24 in. radius, the centre
being 234 in. from the end of lid and
half way between each side.

The bearings for the lighter are
made of 1-16 in. or 1-32 in. brass, cut
and bent to shape shown in drawing,
with two 1-16 in. holes for the pin that
holds rod in place. One of the bear-
ings has a 4 in. lug, A, in Fig. 6 to
keep rod sliding endwise, the end of
the box keeping it from sliding the
other way. The bearing is fastened
to the box with round-headed screws.
The pin is made of No. 18 or 20 spring
brass wire, to shape shown in drawing.



176

ELECTRICIAN AND MECHANIC

LI3 ¥
[ e I ‘
s 7. /; ///
s 7. [
=
= ) P v
: :
) = o E E
Fig1. ove Foumri SizE Fis £, Ovefoumtn Stax.
Tor View: FaonrView:
- T F.q,‘. B ]
:@;F'G'& jé E
1 i
£ foue Srzs
. Fue Sixrx.
01‘/: /‘nrrr'l S)x( ‘ .
Rereeeron. Tue Liguren. Seanmg & P

K Feeerme asw Lame
Avgusr 8, 1707
LEPHICL: ms.

The lighter is made of 14 in. stock,
three inches long. The stop, E, Fig. 5,
is made by wrapping three or four
turns of spring brass wire around the
rod and soldering it, leaving about 4
in. on each end, which rests against the
extended part of the release, F, Fig. 3.
The loop that holds the asbestos cot-
ton is also made of spring brass wire.
A loop is left in one end to hold the as-
bestos, the rest is twisted for about
2% in. and the ends are twisted around
the rod and soldered. This can be
adjusted, when in place, so when the
electricity is turned on it will fall in
the pan where the flash powder is sup-
posed to be.

The releasing attachment, Fig. 3,
was made of an “Echo” buzzer. The
end of the wire that goes to the con-
tact, G, back of the armature, H, and
causes it to vibrate, is soldered to the
frame of the buzzer. By doing this
the armature will stay against the
magnets as long as the electricity is
turned on. A piece about 3 in. long of
a spring of an old alarm clock is need-
ed but has to be annealed. Heat the
spring to a cherry red and let cool

Google

slowly in ashes. It is bent to the
shape shown in the drawing at F, one
end is fastened to the armature, H, the
location of the different parts can be
taken from the drawing. The bear-
ings are shown at I, and the lighter
is fastened to the rod that the bearings
hold.

The drawing, Fig. 3, is shown look-
ing at the left hand end of the box;
Fig. 1, from the inside. The circuit
is also shown in Fig. 3 and a two-
conductor flexible cord is used with a
pear push on one end and the other
ends are fastened on the inside of the
box, and, when packed away the pear
push button and cord are put along be-
side the battery.

If anything in this description is not
clear, I will be pleased to answer any
questions in regard to same. A letter
addressed to me sent to the Sampson
Publishing Company, with postage,
will reach me.

A little electric light at the foot of
your cellar stairs with a switch at the
top may save many a stumble—per-
haps a life. :
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should have a shallow rebate to take the
edge of the stuffing, showing 3{ in. on
the bottom edge. ’lg e legs are mortised
through the arms and wedged.

The back (Fig. 4), is entirely stuffed
over. It can be made of birch or any
other hard wood, and consists of a frame
mortised and tenoned together, the stiles
and rail of which are 2 in. wide by 1 in.
thick. Fig. 6 shows how it is hinged to
the top end of the seat rail with a pair of
214 in. brass butt hinges.

Full instructions on stuffing the chair
can be obtained from * Upholstery,”
price 50 cents, from our publishers.—
Work.

Ring for an Angler’s Landing Net

To make a ring of 15-in. diameter,
procure about 4 ft. 2 in. of steel or iron
wire (steel for preference%i the gauge of
which should be about No. 4 or No. 5
B.wW.G. Cut this into four, and bend
each piece into the quadrant of a circle;
the two pieces A and B should be 1 ft,,

G ’4 Fa ©
Making an Angler's landing Net,

c1 ft. 1} in,, and b 1 ft. # in. long.
Both ends of A and B and one end of
c and p should be hammered out and
filed as shown in Fig. 3, and a shoulder
set to half the thickness to make the
joint come flush (see Fig. 4). The
shoulders on the piece A are set both on
one side, and on B on opposite sides.
Then drill the holes for the rivet, which
should be of iron wire. The wire for
the rivet is now driven in, and should
project slightly for riveting. The end ¢
is hammered out 2 in. long and 4 in.
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thick, and should then be bent round a
piece of wire of the same gauge, to form
aring. The end of D should be turned
down at right angles at 1 in. from the
end, and a thread tapped to fit the
thread in the ferrule that is fixed on the
end of the handle.

When the net is not required for use,
the ring is unscrewed from the handle,
folded as in Fig. 2, and the net wound
round.

Another way is to make the ring with
a box rule joint as shown in Figs. 5 and
6. In this joint the end E should be
knocked up before forging into shape,
and then slotted with a file. The other
end F is set down on both sides, and then
forged to shape. This end is then fitted
into E and riveted, the rivets being filed
off flush. If the joint is made properly
it should be quite rigid when the ring is
opened out.—Work.

Forward Truck for a Small
Timber Cart

BY R. H. L.

Fig. 1 is a side view of the forward
truck carriage for a small timber cart suit-
able for a pony. Fig.2 is a half front
view without the splinter bar and the front
part of the guides, and Fig. 3 is a half
plan without the upper part of the
carriage.

The timber should either be of Eng-
lish oak or ash of the following dimen-
sions when finished :

Axle bed A, 23 in. deep by 3 in. wide ;
lower bolster B, 21{ in. deep by 3 in.
wide ; upper bolster c, 134 in. deep by 3
in. wide ; top bolster D, 234 in. deep by
3 in. wide ; guides or hounds E, 21 in.
deep by 23 in. wide at centre, tapering
to 134 in. by 134 in. at the ends; splinter
bar F, 134 in. deep by 2 in. wide; sway
bar G, 2 in. by 2 in.; front horn bar H,
23 in. deep by 134 in. wide; back horn
bar j, 1 in. deep by 134/ in. wide,
strengthened with a 134 in. by 34¢ in.
plate underneath ; perch or reach k, 2%
in. by 2% in.; wheel-plate L, 1 ft. 9 in.
diameter by 134 in. by 34 in.; axlearms,
11/ in. diameter at collar. These sizes
are suitable for a cart to carry from 10
cwt. to 12 cwt.

The wheel-plate is let into the lower
bolster I{ in., so that its upper face will
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EDITORIALS

NOVEMBER, 1907  No.5

We want subscriptions to keep on
coming in rapidly even if the price of the
magazine has been advanced. It is twice
as good and twice as big and extremely
good value for the money. This is the
time of year when everybody is deciding
what magazines they will take next year.
Just show your October and November
numbers to your friends who are inter-
ested and get them to subscribe. You
will find it easy and profitable, for we
will allow you to keep a commission of
20 cents or select a 25-cent book on any
new subscription at $1.00 which you send
in, but not on your own. If you want to
canvass among people you do not know,
write us and we will send you a letter of
credentials, so that people may know you
are authorized to solicit subscriptions.
No premiums can be offered on subscrip-
tions when a commission is taken.

While we had expected many sub-
scriptions to come in on our special offer
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which expired October 15, and had an
edition of 13,000 copies printed, we were
so overwhelmed by the rush of orders
during the early part of October, and re-
orders from newsdealers, that we were
obliged to have the magazine reprinted
after the forms had been broken up.
This was extremely gratifying to us,
although so costly as to be unprofitable.

In order to stimulate interest among
our readers interested in woodworking,
we offer a prize of five dollars for the
best article on the construction of a piece
of furniture, illustrated by satisfactory
drawings fit for reproduction, received
by December 1st. The sole condition is
that the article and drawings shall be
good enough to use. Unsuccessful
articles which may be published will be
paid for at space rates. Each article
must be marked ¢ For Furniture Compe-
tition,” and be accompanied by stamps
sufficient for its return.

Some of our readers who are interested
in photography have suggested that we
offer prizes for good photographs and re-
produce the best in our pages. As this
plan is adopted by many of the photo-
graphic magazines, and seems to be
pleasing to readers, we are willing to
make the experiment, at first in a modest
way. We therefore offer a prize of one
dollar for the best picture sent in by a
reader before December 1. Any reader,
whether a subscriber or not, may send in
prints, as many as he likes. Title, name
and address must be written on the back
of each print, which may be mounted or
unmounted. The best print will be re-
produced in the magazine. Unsuccess-
ful prints will be returned if sufficient
postage is enclosed when they are sent,
Pictures will be criticised by the editor
if requested, and any photographic ques-
tions will be answered in the magazine,
If the idea proves popular, the prizes will
be given from month to month, and per-
haps increased in number and amount.

If you have made something which
would interest our readers, let us hear
from you; we want articles on how to
do things. If there is something you
would like to see written up, tell us
that; it may help both sides.
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A story is told of the famous diction-
ary maker, Noah Webster, which will
bear repeating. The learned man went
into the kitchen one day, ostensibly to
give some directions to the cook. His
wife, opening the door suddenly a little
later, caught him in the act of kissing
the maid, who was very pretty. Throw-
ing up her hands, she exclaimed:
“ Why, Noah Webster, I am surprised ! ”’

Even at this critical juncture the rul-
ing passion of the great lexicographer
asserted itself, and instead of defending
himself, he merely said: “ You are mis-
taken in your term, my dear. You are
astonished, I am the one who is sur-
prised.”

As Webster was so devoted to his
science it is little wonder that the great
dictionary he prepared has so long kept
its reputation. Revised again and again,
it is today known as Webster’s Inter-
national Dictionary, and is used wher-
ever the English language is spoken.
The acknowledged standard of English
orthography and pronunciation, we most
cordially commend it to our readers who
may need a dictionary.

When you need electrical goods or
any kind of tools, write to our adver-
tisers and tell them you saw the goods
advertised in our magazine.

Books are necessary to education ; we
can supply them. Order from us any
book you need. If you are going to
subscribe to magazines, send us your
list and we will give you club prices.

Those having to notify us of change
of location, will please be sure to state
the previous as well as the new address.

Draughtsman’s Center—A brass
thumb-tack with a centerpunch hole in
the center of the top will prove valu-
able when the center of several con-
centric circles becomes so worn and
enlarged that future work will be in-
accurate. The thumb-tack may then
be placed in the worn center and the
compass used from the hole in the top.

In England, where municipally con-
ducted electric lighting plants are so
many, the whole electrical industry
—the production of the many ap-
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pliances and devices with which elec-
tricity is employed —is languishing. It
has been estimated that some $250,-
000,000 represented the American pro-
duction of these electrical appliances
and devices during last year. This
enormous output kept many pairs of
working hands busy and must have
gone far to increase the satisfaction
with which the American workingman
should regard his conditions and his
opportunities.

A Balloon Railroad.—There has re-
cently been invented and put into op-
eration in the mountains near Salzburg,
Germany, a balloon, which is fastened
to a slide running along a single steel
rail. The rail is fastened to the side of
a steep mountain, which ordinary rail-
roads could not climb, except through
deep cuts and tunnels. The balloon
floats about thirty-five feet above the
ground, and a heavy stcel cable con-
nects it with the rail. The conductor
can, at will, make the balloon slide up
and down the side of the mountain.
For going up the motive power is
furnished by hydrogen gas, while the
descent is caused by pressure of water,
which is poured into a large tank at
the upper end of the road, and which
serves as a ballast. Suspended from
the balloon is a circular car with ac-
commodation for ten  passengers.
The cable goes from the bottom of the
balloon through the centre of the car
to a regulator of speed, which is con-
trolled by the conductor.

Experiments upon a number of men
have shown that a man five feet high
and weighing 126 pounds will lift on
an average 156 pounds through a ver-
tical distance of 8 inches or 217 pounds
through a height of 1.2 inches. Others
6.1 feet high and weighing 183 pounds
could lift the 156 pounds to a height
of 13 inches or 217 pounds to a height
of 6 inches. Other men 6 feet 3 inches
high and weighing 188 pounds could
lift 156 pounds to a height of 16 inches
or 217 pounds to a height of 9 inches.
By a great variety of experiments it
was shown that the average human
strength is equivalent to raising 30
pounds through a distance of 214 feet
in one second.
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Gravity Battery

386. G. H., Danbury, Conn., asks (1) Through
what resistance should a gravity battery of 24
cells be left working, when not in use? ()
What will be the resistance of a coil, wound in
two layers, of No. 18 German silver wire, on a
cylinder 14" long, and 2* in diameter, successive
turns being 18" apart? Also, if wound on a cy-
linder 3-%" in diameter?

Ans. (1) A standard 16 c.p. 110-volt incan-
descent lamE would answer, but the two solu-
tions might keep separate, and better economize
the zinc, if you put two such lamps in series.
(2) About 156 ohms and 26 ohms respectively.

Toy Motor on Alternating Currents

887. P.D.T. West Pittston, Pa., asks if a
“ Little Hustler ” motor will run on alternating
currents?

Ans. A few lamps would be needed in the
circuit, else the voltage would be too high for
the motor. With this precaution the machine
ought to run, but there will be considerable
sparking at the brushes, and the solid iron of
armature will get very hot, endangering the in-
sulation on the wire. You can see that when
energy is thus expended in heat, the efficiency
of the motor must be very low.

Medical Coil

888. W.M,, Oxford, Mass., asks (1) What is
the matter with his small medical induction coil ?
The battery seems to be strong enough, but the
operation of the interrupter has been precarious,
and now it fails altogether. (2) How is plain
soda made, such as is served from drug stores?

Ans. (1) We suspect that the platinum con-
tacts —if indeed the apparatus ever had any,—
have been burned out. Examine them, and if
necessary, renew them. You can provide home
made ones, by taking the platinum leading-in
wires from an incandescent lamp. If you can
find a burned out one of the sort used in streets,
the platinum will be large enough to flatten and
make a presentable Elate, while without any
change in shape, another piece can be soldered
into the end of adjusting screw. (2) The soda
exists in history only. The real stuff is merely
carbonic dioxide gas dissolved in, or as more
often stated, absorbed in water under pressure.
Marble dust and sulphuric acid are brought to-
gether, and the gas liberated is made to pass
through water, under its own pressure, and
charging it. Strong vessels are needed to with-
~;))t:m the pressure, and occasionally one of them

ursts.
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889. J.B.F, Shiloh, N.C,, asks (1) If porous
cups for batteries can be made from common
brick clay? (2) Whatis the principle of opera-
tion of the “ Essex ™ hot air engine? (3) Where
can a wood-turning lathe for amateur work be
obtained?

Ans. (1) No, you should have the quality of
clay used for making crockery. (2) The same
air is used, over and over, being passed from
the cooling chamber back to the one over the
fire; the air, being there expanded, pushes out
the piston. One stroke has to be wasted in
making the necessary transfer through the ducts,
hence to get an impulse at every stroke, the en-
gine has to be duplex. (3) Our regular adver-
tisers of wood working machinery can supply
you, or you might put a note in our “want”™
column.

Steam Engines. Cone Pulleys

300. R.D.McN., Sycamore, Ill., asks (1)
Can a well-balanced, small slide-valve steam en-
ﬂne be run at a speed of 1200 rev. per min.? (2)

ow can the proper diameter of a set of cone
pulleys be determined? (8) What is the con-
struction of a simple differential gear for auto-
mobiles ?

Amns. (1) Yes, but you do not give us a very
clear idea as to how small an engine you mean.
At such a speed, and with a high steam pressure
as is used on automobiles, a comparatively
small size of engine can develop a surprisingly
large amount of power. (2) Make the sum of
the respective diameters a constant; then from
experiment, correct the sizes, as needed. (8)
We feel sure that a description in words alone
would not be very clear, so we will have to ask

ou to wait until some extended article appears
1n our other columns.

Electric ** Thriller*

301. C.K, Joplin, Mo., has a little magneto
machine known in trade under the above name,
and wishes to change it into a generator for ig-
niting the charge in a gasoline engine, or for
lighting a small lamp. Is the machine large
enough?

Ans. No, it is too small, and in addition the
permanent magnet is only of cast iron, and
weaker than one of steel of the same size would
be.

Size of Wire

892. M.T., West Unity, O., asks what is the
size of sample of wire sent?
Ans. No. 381, B. & S. gage.
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Agate Grinding

393. D.R.G, Newport, Ore., asks (1) Is there
a book that treats of agate grinding? (2) Where
can carborundum wheels and other tools for
such grinding be obtained? (8) Can brass
castings be used in place of iron for cylinder
and piston of a gasoline engine?

Ans. (1) The Gem Cutter’s Craft, by Leopold
Claremont, price 16s, Geo. Bell and Sons, pub-
lishers, London. We can get it for you. (2)
The Carborundum Company, Niagara Falls,
N.Y.. or from any large hardware dealer. (3)
No, the metal would be too soft, and could not
be kept well lubricated.

Armature Testing

894. A. N. O., Madison, Wis, asks how a
winder can test form-wound drum armature
coils, in place, on the core, for short-circuits,
before reaching the regular testing-room?

Ans. We do not know. As you except the
testing room, and yet realize that tests of some
sort are necessary, we do not know what to sub-
stitute. The regular methods are to measure
the resistance from segment to segment and to
apply the heat test Ey means of the special
transformer. To be valid, such tests must be
rigorous, and any makeshift devices would not
be conclusive.

““Perrett’’ Dynamo

395. R. P.C., Tampa, Fla., asks (1) How to
wind an 11-coil “ Perrett” dynamo? (2) How
can the field magnet of a dynamo be sufficiently
magnetized to enable it to start generating?
Must the antenna of a wireless telegraph line ge
high enough to overtop surrounding structures ?
(4) What size of coil would be needed to send
messages for a distance of 15 city blocks?

Ans. (1) This is probably a plating dynamo,
wound with a single layer of wire. As we know
nothing about the size of machine, we cannot
direct you how to rewind it. Better write to the
manufacturers, The Electron Co., Springfield,
Mass., stating the number on end of shaft. (2)
Most of the Perrett machines were made with
sheet iron field magnets, therefore they held
only a small quantity of residual magnetism.
For use as generators, such a construction
should include cast iron end-plates, as their
hardness will contribute to the retentive quali-
ties needed. For motors, of course this neces-
sity does not hold. If your machine will not
hold enough magnetism from one day to the
next, you might try to slip some bars of hard-
ened steel, or even old files, in through the
empty spaces within the field coils. (8) No,
not necessarily, and for your short distance, we
would suggest horizontal antennz, composed of
several parallel wires. (4) We cannot stipulate
t}l;:e size of coil,—let some of our advertisers do
that.

Overworked Motor

396. C. C. S., Burlingame, Kan., has the
parts for a dynamo, the armature being slotted,
315" in diameter, 3" in axial length, and with 24
commutator segments. It is desired to wind
the machine for an output of 30 volts, and 25 am-
peres,—therefore of one horse power capacity,
—with speed not to exceed 1900 rev., but 1600
rev. would be preferable. Field coils are wound
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with 500 turns of No. 14 wire; armature was
once wound with two No. 14 wires in parallel,
and it seemed to give satisfaction, but repeti-
tions of that winding fail to allow the desired
current. What will be the proper size to use?

Ans. According to ordinary allowances, the
original winding should suffice to carry 80 am-
peres, but with the space occupied with that
size, we do not see how you can get as high as
25 volts. In general, at the low speed you
specify, we should estimate the machine as of
about one-half a horse power. If you will send
us a sketch of the machine, particularly stating
the dimensions of the ﬁeltf magnet, we can
advise you more exactly.

Amateur Lighting Plant

897. H. P., Oakland, Cal, wants to light a
few lamps in his house evenings, using a 1 h.p.
gasoline engine and small dynamo. He asks
(1) Should the lJamps be for 110 volts, or for 50?
The distance to transmit the current will not be
over 100 feet. (2) Will a field rheostat, volt-
meter and ammeter be necessary? (3) Should
the e?ngine be of the 2-cycle or of the 4-cycle
type
Ans. (1) Without the equalizing effects of a
storage battery, you will find the operation of
the lamps intolerable. Better use storage bat-
teries to be charged during the day, and then
enjoy your evening without having to make fre-
quent trips to the engine house. Best of all, if
you wish steady lights at minimum cost and an-
noyance, get the service from the regular light-
ing company. (2) Without a storage batte
the ammeter will not particularly be needed,
but the other two are indispensable. (3) The
4-cycle is easier to start, is more reliable in run-
ning, takes less fuel, and keeps a more uniform
speed than the other sort. Of course it costs
more, as for the same power, it weighs twice as
much, and has more mechanism.

Non-Sparking Electromagnets

898. T.W.H., — —— asks how electro-
magnets can be wound so as to eliminate the
spark when circuit is broken? He describes a
spool that has an auxiliary winding of No. 22
wire wound along with No. 80, but the latter is
merely short-circuited on itself. What is the
object? (8) What is the “differential” wind-
ing? Itis claimed to operate sparklessly.

Ans. (1and 2) Your description of the pecu-
liar winding is an answer to the first question.
The short circuited winding neutralizes the self-
induction of the other winding ; self-induction is
the source of all such sparking at break of cir-
cuit. Bare wire would answer just as well for
this extra winding, or it is often sufficient to
make the spools, both neck and flanges, of
brass. It is an old method, being employed
with success on early arc dynamos, and railroad
motors. In the latter case, the spools were
made of single brass castings. (3) The differ-
ential winding is principally employed in duplex
and quadruplex telegraphy, where the sparking
is eliminated by the employment of condensers.

: Toy Dynamo

399. E. P, Brooklyn, N.Y., asks if a “ Little
Hustler ” motor can be changed into a genera-
tor? (2) What sizes are two samples of wire?
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Ans. Probably not. The entire output of
armature may be insufficient to energize the
field. Try separately exciting the field from
batteries. (2) Nos. 18 and 36.

Induction Motor

400. W.C.H., Kingston, R.1,, sends a sketch
of a small machine, resembling a fan motor for
alternating currents, and asks if the idea is cor-
rect for induction motor? (2) What should be
the output of a generator to light 60 16 c.p.
lamEs and drive two 5 h.p. motors, voltage to
1107

Ans. (1) The sketch is not very clear, but in
the main, the idea is correct. Make the field
cores shorter, and have the armature nearly
twice the diameter you have shown. Clearance
should be not over %", The motor will not be
self starting. (2) 9 k.w. would justdo the work,
but some leeway for overloads should always be
allowed, and a 10 or 12 k.w. generator be
employed.

Hot Commutator

401. asks (1) Why the brushes and
commutator of a 2 k.w. 110-volt dynamo get
so hot? The machine was calculated for a
speed of 1100 rev., but it takes 1400 to give the
desired voltage. What is the cause of the
error? (3) What is the best electrician’s
pocketbook ? (4) What does Collip’s ** Manual
of Wireless Telegraphy” cost?

Ans. (1) Perhaps the commutator is too
small. You should not have more than 25 am-
peres per square inch of carbon contact. If
you have only two brushes on your 4-pole
machine, with series wound armature, you can
help matters by putting on brushes in the other
two possible places, — connecting opposite ones
together. Perhaps you have too great press-
ure, or the holders are not of good design.
You must realize, that at best, carbon brushes
run pretty hot,— often too hot to touch. (2)
Perhaips the iron you used was not of the per-
meability figured upon, or you have used a
larger air gap. We do not understand why vou
selected a duplex series winding, for a single
one with just as many slots as segments,—say
685 of each, would have offered some advan-
tages. (3) Price of Sloane’s ‘ Handy Book,”
bound in leather, $3.60. (4) 25c.

Multi-Cylinder Gasoline Engines

402. A. R., Almont, Mich,, asks (1) Are
4-cycle engines ever made with more than a
single cylinder? (2) What would be the power
of a sing e one, with cylinder 23{"x3"? (3) Are
such engines ever made reversible?

Ans. (1) Yes, this is the common arrange-
ment for large boats and for the highest priced
automobiles. Four cylinders are often used,
and sometimes as many as six. (2) Between
Y% and 1 h.p. (8) We have heard of this being
done on some European boats of considerable
size, but for the usual sort of craft, it is simpler
to put the reversing mechanism elsewhere.

Electrical Engineering Education

403. E. H. F., Council Bluffs, Ia., asks (1)
Is there any school at which he could learn
electrical engineering? (2) What is the salar
of an average electrical engineer? (3) Whic
would be the more useful for amateur experi-
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menting, a dynamo for 6 volts and 6 amperes,
or for 18 volts and 2 amperes ?
Ans. (1) Yes, for home study, the *corres-
ondence " schools are very helpful, but if you
ave the opgortunity, go to your State Univer-

sity. (2) About $1500 per year. (3) The latter.
Engineering Outlooh
404. H. P., Providence, R.1., asks (1) Which

of the engineering professions seems the most
desirable? (2) What is the work of an elec-
trical engineer ? (3) What is the rule for find-
ing the gear of a bicycle?

Ans. (1) Unless you have very strong inclina-
tions, we would not advise you to enter any of
them. The competition, now enhanced by the
excellent courses of instruction in the schools
in this country, to say nothing of the influx of
highly practical men from abroad, is such as to
make a candidate realize that nothing short of
the very best endeavors will bring success. (2)
The designing of dynamos, motors, and kindred
apparatus, the conduct of tests, the devising
and formulating of new plans, the laying out
and installation of lighting and power trans-
missions, and the management of enterprises.
Also, now selling agents for the manufacturing
concerns, and the canvassers for new customers
are found to be competent engineers. (3)
Divide the number of teeth in the large gear by
the number in the small one, and multiply this
quotient by the diameter of the driving wheel,
in inches. The result is the equivalent
diameter of an ungeared wheel for the same
speed.

Ignition for Gasoline Engine

405. L. E., Warren, Mass., asks if a 4-
cylinder, 4-cycle gasoline engine should be
equipped with four separate jump-spark coils,
or will a single one suffice.

Ans. It is customary to use but one. Of
course there is four times as much drain on the
batteries, but it would be inconvenient to carry
four different sets.

Telegraph Relay

406. E. R, Ripley, O., asks (1) What should
be the winding of a 1560-ohm telegraph relay?
(2) How many dry cells would be needed to
operate a line one mile long with such relays?
(4) Where can a person obtain a small quantit[y]'
of German silver wire for contacts of telegrap
instruments ?

Ans. (1) Standard 150-ohm relays are wound
with 30 layers of No. 30 B. & S. gauge, silk cov-
ered wire, 144 turns per layer, on each spool,—
8,640 turns in all. (2) If you make the line wire
of No. 14 B. W. G.,, XBB galvanized iron, it
will have a resistance of about 50 ohms; we do
not know the conductivity of the earth in your
vicinity, but the resistance would ordinarily be
less than that of the wire. If this is the case,
you should need not more than 10 cells at each
end. Instead of using relays as you propose, it
would be common, for such a short line, to use
20-ohm sounders, and no relays at all. For such
sounders you would use 14 layers, 67 turns per
layer, on each spool, of No. 25 B. & S. silk-cov-
ered wire. Do not use double cotton-covered
wire for telegrapli instruments,— the insulation
occupies too much space. Single cotton-cover-
ing will answer, but still this cannot be gotten
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into the same space as silk, and dampness
affects it more. Almost any large hardware
dealer ought to keep it, surely a manufacturing
jeweller. Do not be misled into thinking that
German silver is proper for contacts; platinum
alone should be used. Perhaps you can get
some of this metal from the base of a *street”
system incandescent lamp. A five-cent piece
would be better material than what you propose.

Storage Battery Plates

407. F. P. H., Baltimore, Md., asks (1) Do

both positive and negative plates of a storage
battery need to be placed in a solution of
chloride of lime to convert them into peroxide
of lead? (2) What is a practical method of
lubricating the cylinder of a % h.p. steam en-
gine? (3) Will a photographer’s hydrometer do
to measure the specific gravity of a storage bat-
tery solution? The graduations are from 0
to 80.
. Ans. (1) We have never known such a form-
in% solution to be used. A hot and very dilute
solution of nitric acid is often used to roughen
the plates. (2) A “squirt” cup at the top of
cylinder is about all that is needed. Such
small engines are not used constantly, and a
movement of the hand lever, once in a while, is
quite effective. (3) It will answer, if you can
once compare its readings with some known
instrument. Yours seems to be special, for
Baumé’s scale extends from 0 to 78, and Beck’s
from 0 to 85; we suspect that yours follows the
graduations of the former, but carried far
enough to enable it to be used for testing con-
centrated sulphuric acid. When batteries are
f;lly charged, a density of 24 Baumé should be
shown.

Magneto Generator

408. S.]J. M., Highwood, N.]J., asks }l) If in
making a direct current generator out of a 5-bar
or 6-bar generator, would it be proper to use the
same size of wire as described for the 4-bar ma-
chine in the March, 1907, issue? §2) Is there
sufficient space on such generators for the com-
mutator? (1) What house in New York city
keeps telephone supplies?

Ans. (1) Yes, you will simply geta higher
voltage. (2) No, the space is rather small. (3)
There are too many to be mentioned in these
columns. Consult the business directory, under
the head of electrical supplies.

Magneto Motor

409. L. P., Ponce, P.R., asks (1) Can a com-
mon telephone magneto generator be fitted with
a two-part commutator, as described in the
March, 1907, issue, and used as a motor for de-
veloping Y h.p.? Battery supply would be at
12 volts. (2) If left as originally made, would
such a machine run as a motor on alternating
currents ?

Ans. él) It will run as a motor, but it is too
small to develop as much power as you a-k for.
You might get ¥is h.p. (2) Yes, it would run as
a synchronous motor. Before closing the switch,
you would need to turn the crank at such a rate
as to give the correct number of alternations.
In this particular case, the scheme is impracti-
cable, for, imagining that your supply is E’om a
80-cycle circuit, the armature would Kavc to be
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turned at 8,800 rev. per min., and before this
speed was reached, the wire would probably fly
off. The bearings, too, are not designed for
such aspeed. It makesa very interesting experi-
ment to show that the machine will run, ina
comfortable manner, on a special circuit sup-
pﬁfd at, say 10 or 16 cycles, and not over 50
volts.

Lilliputian Dynamo

410. ]I H. P., Belmont, Mass., sends a sketch
of a little dynamo, of the upright Thompson-
Houston style, and asks (1) What should be the
winding of armature and shunt field to allow an
output of 4 or 8 volts? Armature core is
smooth, 1%” in dia., and 1%” in length, divided
into 6 sections. Field bore is 13%” in dia. (2)
Would a slotted armature be better?

Ans. (1) No. 28 wire on armature, No. 25 on
field,—all you can get on; the two voltages can
be obtained from a single armature winding, by
connecting the two ﬁefd spools in series or in
parallel with each other, as needed, and then
adjusting the speed. (2) The slotted armature
s}t)}?uld allow about twice the output of the
other.

Second Hand Printing Press

411. N. S., Asbury Park, N.Y, asks (1)
Where can he get a second hand printing press?
(2) Can a No.1 “Standard ” motor be used on
a 110-volt circuit? (3) How many lamps in
series with each other are needed to cut a 110-
volt circuit to one of half that pressure?

Ans. (1) For an amateur press, we would
suggest that you try our exchange columns.
Also M. R. Landis, Richland, Pa., who is a
dealer in all such supplies and fairly near you.
A New York directory would also give you
addresses. (2) No, it is not safe to put any of
the so-called “battery motors” on ordinary
lighting circuits. (3) Dependent entirely on
how much current you desire. In case you
wish to run the battery motor by this means,
you should have several lamps, not in series
with each other, but in parallel.

Frictional Electricity

412. M.K, Passaic, N ], states that in the
oilcloth factory where he i1s employed, there is
considerable annoyance, and even danger from
fire, by reason of the production of frictional
electricity. He asks if this can be avoided, say
by the proper use of condensers ?

Ans. Condensers would not be applicable,—
they would make matters worse rather than
better, for they would increase the violence of
the shocks. You can stretch rods or wires
across the belts, or other moving strips, that
produce the electricity, and have a lot of fine
wires dangling all the way across, so that their
lower ends will be close to, or actually drag on
the belts. Have the supporting wires attached
to gas or water pipes, or to some other well
grounded Fart of the building. The static
charges will then readily pass to ground with-
out having to go through a man or some inflam-
mable vapor.

Battery Charging
413. M.H.T,, Dowagiac{ Mich., wishes to
T

charge a few storage cells from a 110 volt cir-
cuit, and asks (1) for directions for winding a
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small motor-generator set that will fit the condi-
tions, He has two small machines with single
coil field magnet; armature is 24" in dia., and
2" long; one field is wound with No. 14 wire,

and it is desired to wind the other for the 110 _

volts. (2) Will a field rheostat be necessary.

Ans. (1) We think the machines are much
too small for the proposed purpose. They
would have a capacity of not over %s h.p., and
a slight overload, of which you might not be
aware, would quickly burn out the motor. As
for the generator, a shunt field would be imper-
ative, but the size you have already put on is
large enough for series windinf. It would be
much more practical to use the lighting current,
direct, with some incandescent lamps in circuit
to give the required control. Of course the
lamps would be in parallel with each other, as
is customary for such circuits, but the group
will be in series with the batteries. (2) Yes, in
the shunt field circuit.

Battery Plates

414. R.G.L,, Jewell, O, asks (1) What is the
more practical form of storage battery plates, the
““ Warwick,” or the style described the May and
June, 1907, issues? (2) How many calls are
needed to light a 50-volt lamp ?

Ans. (1) Both are good, but the former is
rather more economical of material for the
sizes specified. (2) Allowing for the minimum
voltage of cells that may be met, you should
have not less than 30.

Armature Winding

415. ].C.,, Tampa, Fla, asks (1) How to
connect the ends of a drum armature winding
to the commutator? Latter has 12 segments,
and one of the six coils is already in place. (2)
Field is wound with No. 28 d.c.c. wire. What
would be the proper size to put on armature to
give the best results? (8) A “ Manhattan™ fan
motor, with s)ermanent-magnet field, used as a
generator, will, when driven at a low speed
Five good sparks. At a very high speed, it will
ight a 110-volt lamp, but will not ring a bell
that a single dry cell rings loudly. hat is
the reason?

Ans. (1) You have shown considerable cour-
age to start the winding before clearly seeing
the outcome ; that, under these conditions, you
should now have to stop isnot surprising. There
are two general methods for winding a smooth
core armature to fit a 2-pole field ; one involves
the cutting of the wire after each coil is in
place, and successive coils cross each at right
angles. Some confusion of ends exists and a
beginner can easily make mistakes in connect-
ing them. The other is not quite so symmetri-
cal, but does not involve cutting the wire until
the last coil is wound; loops are left out for
commutator connections, with no possibility of
confusion. A very clear drawing and descrip-
tion of this winding was given Chapter 11, of
the Electrical Engineering series,— August,
1906, page 40. (2) No. 20. (3) The wire on
the armature is so fine that at best only a frac-
tion of an ampere passes. The bell may de-
mand an ampere or more. There is the addi-
tional factor besides the ohmic resistance of
the circuit, that the dynamo current is pulsating,
and the self-induction of the coils on the bell
creates a counter electromotive force.
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Book Reviews

POWER STATIONS AND POWER TRANSMIS-
SION, by George C.Shaad, E.E. Chicago,
American School of Correspondence, 1807.
Price, $1.00.

The author of this manual is Assistant Pro-
fessor of Electrical Engineering in the Massa-
chusetts Institute of Technology, and it follows
as a matter of course that the book is an ade-
quate presentation of its subject. Something
more than a complete knowledge of a technical
subject, however, is necessary for its presenta-
tion in such form as to be useful and attractive
to those who desire to learn. The author of the
present book has the pedagogical qualifications
necessary for the production of an instruction
book, and therefore the book fulfills its purpose
in every sense. No more mathematics are in-
troduced than are absolutely essential for the
presentation of the subject, and the algebra
involved does not extend beyond simple equa-
tions and a few trigonometrical formulz.

SELF PROPELLED VEHICLES, a Practical
Treatise on the Theory, Construction
Operation, Care and Management of all
forms of Automobiles, by James E.
Homans, A. M. Profusely illustrated. New
York, Theo. Audel & Co., 1807. Price,
$2.00.

This volume of about 600 pages is an essen-
tially practical book, which covers almost any
point which the owner or operator of an auto-
mobile might desire to know. It covers the
whole construction of all forms of motor pro-
pelled vehicles, with minute details and fully
mechanical knowledge. There seems to be no

int that might arise which is not covered sat-
i1sfactorily. The book should be in the hands
of every owner or intending purchaser of an
automobile.

HINTS TO INVENTORS, by Robert Grimshaw.
Boston, Inventor Pub. Co., 1907. Price,
$1.25.

This excellently produced little book is a re-
vised edition of a small manual published in
1892 by the author. It purports to tell, as the
result of long series of correspondence with
manufacturers, what are the crying needs in
many lines of mechanical work. It undoubtedly
enumerates thousands of things which would be
desirable if invented, but the great majority of
them are either impossible of production or of
little value if produced. However, as indicat-
ing fields for the use of ingenuity, the book
may serve a useful purpose.

O1LsTONES: How to Select and Use Them, is
the title of an attractive little pamphlet
published by the Pike Mfg. Co., of Pike,
N.H. It is of interest to every user of
tools, and gives many facts of great value
in regard to grinding and abrasive ma-
terials. A copy will be sent to any reader
who will send a 2-cent stamp for it.

THE NorTtoN CoMPaANY, of Worcester, Mass.,
sent us two extremely attractive little book-
lets on Alundum, an abrasive material, and
India Oilstones. If you are interested,
send them a 2-cent stamp, and they will be
sent.
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PRACTICAL

25c BOOKS

Small Dinnmm and Motors, How to Make
and Use Them. A practical handbook, by F. E.
PowgLL. Contentsof Chapters: 1. GeneralConsid-
erations. 2. Field Magnets. 3. Armatures. 4. Com-
mutators and Other Details. 8. Tables of Windings.
6. How to Build a Small Machine. 7. Useful Data.
8. Testing and Repairing. 76 pages, fully illustrated
with detail drawings,

Small Electric Motors, How to Make and Use
Them, including design, examples of small motors,and
their applications, speed controllers, starters, fuses,
etc. 48illustrations.

Commutator Construction, by WiLLiAM BAX-
TER Jr. The business end of a dynamo or motor is
the commutator, and this is what is apt to give trouble,
This shows how they are made, why they get out of
order and what to do to put them right again.

induction Colls, ow to Make and Use Them
by P. MarsuarL. New American_edition, revise
and enlarged by K. STOYE. A practical handbook on
the construction and use of medical and sparking coils
for automobiles, %gs engines, etc. Fully illustrated
with tables of windings for coils giving sparks from
to 12inches.

Experimenting with Induction Colls, by H. S.
NorR1E, author of * Induction Coils and Coil Mak-
ing.” A most instructive little book, full of practical
and interesting experiments, fully explained in plain
language with numerous hints and suggestions for
evening entertainments. Arranged under the follow-
ing headings: Introduction; The Handling of Ruhm-
korff Coils; Experiments w}th Sparks ; Effects in the
Vacuum; Induction and Wireless Telegraphy. With
36 original illustrations. :

Wireless Telegmgh Outfit, How to Make an
Experimental, by A. F. CoLLiNs. Gives full and de-
tailed directions for making at home, at little expense,
a practical wireless telegraph outfit.

odern Primary Batterles. Their construc-
tion, use and maintenance, including batteries for tele-
phones, tele?raphs motors, electric lights, induction
coils, and for all experimental work. B}i_ N. H.
SCHNRIDER. 94 pages, 86 illustrations. The best
and latest American book on the subject.

Dry Batteries. A practical handbook on the de-
si%ning, filling and finishing of dry batteries, with
tables, for automobiles, gas engine, medical and coil
work, electric bells, alarms, telephones, experiments
and all ses requiring a first-rate battery. Fully
illustrated with 30 original drawinghsd

Small Accumulators, How Made and Used, by
P. MARSHALL. Giving full descriptions how to make
all the parts, assemble them, charge the cells and run
them, with examples of their practical application
useful recipes and memoranda and a glossary of
technical terms. 80 pages, 40 illustrations.

Electric Lighting for Amateurs. The installa-
tion of electric hﬁht on asmall scale, constsuction of
lamps and lamp holders, switches, batteries and their
connections, with 45 illustrations.

Wiring a House, by HERBERT PRATT. Shows
every step in the wiring of a modern house and ex-

lains everything so as to be readily understood.

irections apply equally to a shop.

Static Electriclty, Simple Experiments in. A
series of instructive and entertaining electrical experi-
ments with simple and inexpensive apparatus, with 51
illustrations.

Electrical Circults and Diagrams. Being a
selection of original, up-to-date and practical dia-

rams for installing annunciators, alarms, bells, elec-

ric gas lighting, telephones, electric power and light

wiring circuits, induction coils, gas engine igniters,
dynamos and motors, armature windings, by N. H.
SCHNEIDER.

Model Boller Making.
tions for designing and makin
marine and locomntive boilers.
original working drawings.

Contains full instruc-
model stationary,
ully illustrated wit

Electric Bells and Alarms, How to Install
Them, by N. H. SCcuNEIDER. Including batteries,
wire and wiring, circuits, pushes, bells, burglar alarms,
high and low water alarms, fire alarms, thermostats
annunciators, and the locating and remedying of
faults, with 56 original diagrams.

Electric Gas Lighting. How to install electric
gas igniting apparatus including the jump spark and
multiple systems for all purposes. Also the care and
selection of suitable batteries, wiring and repairs, by
H. S. NOoRRIE. 101 pages, 57 1llustrations.

Telephone Troubles, and How to Find Them,
by HyDE. A most useful little book, detailing eve
trouble likely to bother the user of a telephone, wi
full directions for locating and remedying. ritten
plainly for people who are not electrical experts.

_The Magneto Telephone, its Construction Fit-
tmrigup and Use, by NorMaAN HuGHEs. Giving full
particulars for planning out a short line, putting Lo the
insulators, stringing wires, connecting instruments,
with suitable batteries, 80 pages, 23 illustrations, in-
cluding a number of diagrams of circuits. .

Electricity. The study of, and its laws for begin-
ners, comprising the laws of electric current genera-
tion and flow, Ohm’s law, galvanism, magnetism, in-
duction, principles of dynamos and motors, wiring,
with explanations of simple mathematics as applied to
electrical calculations, by N. H, SCHNEIDER, with 5656
original illustrations and 6 tables.

Small KElectrical Measuring Instruments,
bﬁ P.MARSHALL. A practical handbook describing
the making and using of the various instruments for
the detecting of electric currents. Fully illustrated.

Electrical Apparatus Simply ~Explained.
An _introductory handbook on the principles and
working of some of the electrical appliances in general
use. Explaining arc Jamps, accumulators, alternating
current, alternators, amperes, ammeters, batteries,
circuits, dynamos, electroplating, fuses, induction
coils, motors, resistance, transformers, volts, volt-
meters.

Handy Vest Pocket Electrical Dictionary, b
WM, L. WEBER, M. E, Contains upward of 4,
words, terms and phrases employed in the electrical
profession, with their definitions given in the most con-
cise, lucid and comprehensive manner. 2% bﬁ 53 in-
ches, 224 pages, illustrated, bound in cloth. May also
be had in leather binding for 50 cents.

Telegraphy and How to Learn it. With brief
chagters on elementary electricity. This book treats
of the electro-magnetic telegmigh in its simplest form,
and with an instrument and a little practice you will be
surprised at the rapid advancement you will make by
the aid of this treatise. Handsomely illustrated.

X-Rays Simply Explained. The theory and
practical application of Radiography, 10 illustrations
and 6 plates.

Simple Eleotrical Working Models. How
to make them and how to use them, with 48 illus-
trations.

Simple Mechanical Working Models. How
to make and use them, including stationary engine,
locomotive, steamboat, waterwheel, etc., with 34 illus-
trations.

Model Steamer Building. A practical hand-
book on the design and construction of model steamer
hulls, and fittings, with 39 scale drawings.

Machinery For Model Steamers. On the de-
sign, construction, fitting and erecting of engines and
boilers for model steamers, with 44 scale drawings.

Steam Turbines. How to design and build them.
A practical handbook for model makers. Contents of
Chapters: 1. General Consideration. 2. Pressure De-
veloped by an Im inging Jet; Velocity and Flow of
Steam Through Orifices. 3. Method of Designing a
Steam Turbine. 4. Complete Designs for DeLaval
Steam Turbines; Method of Making Vanes; Shroud-
ing. 6. The ’ﬂuepry of Multiple Stage Turbines.
Fully illustrated with detail drawings and tables.

SAMPSON PUBLISHING COMPANY

6 BEACON STREET,

BOSTON, MASS.

Go glc
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THE
CLIMAX
ALCOHOL
BLOW
TORCH

Still way ahead of all
similar torches sold any-
where near its price :: &

EVERY MECHANIC
SHOULD HAVE ONE

S0 POSTPAID

CLIMAX MFG. CO.

1 HARTFORD ST., BOSTON

BOOKS

FOR OUR BOYS
50c EACH POSTPAID

Practical Dynamo and Motor Construction.
A handbook of constructive details, and worksho
methods used in building small machines. By A. W.
Marshall. 131 pages, 133 illustrations.

Private House Electric Lighting. A popu-
lar handbook on wiring and fitting, as applied to pri-
vate houses including small generating plants. By F.
H. Taylor. 132 pages, 66 illustrations.

Model Salling Yachts. How to build, rig, and
sail them. A rractica] handbook for model yachtman.
By P. Marshall. 144 pages, 107 illustrations.

The Beginners Gulde to Carpentry. With
many illustrations showing how to use and hold the
Tools. 128 pages, 99 illustrations.

Practical Motor Car Repairing. A Handbook
for Motor car owners and drivers. By E. W. Walfora.
126 pages, 39 illustiations.

Petrol Motors, Simply Ex%lained. For Motor
Cycles and Automobiles. "By T. W. Hawley. 99
pages, 19 illustrations.

Gas Producers for Power purposes. By W. A.
Tookey. 141 pages, illustrated.

Gas Kngines, their advantages, application by W.
A. Tookey. 125 pages, illustrated.

01l Engines. By W. A, Tookey. Their erection,
setting up and management. 142 pages, 32 illustra:
tions.

Books malled postpaid on Recelpt of Price.

Descriptive Circulars Free.

SPON & CHAMBERLAIN

123 EM Liberty St., New York

PATENTS
C. L. PARKER

Attorney-at-Law and Solicitor of Patents

American and foreign patents secured_promfptly and
with special regard to the legal protection of the in-
vention. Hangbook for inventors sent upon request.

8% Dietz Bldg. Washington, D. C.

ThaWhite Eagle Eletric Noton

. Postpaid, 75c.

We make working models of
inventions. Send for illustrated
a Catalogue of Model Supplies.

THE PIERCE MODEL WORKS
134 Pierce Ave, OChicago, IlL

BATTERY FANS

A big bargain! We have left over
this season a few P.& W. Fans, and
will sell them at $4 each, complete,
as shown In cut (former price $7).
This motor is strictly first-class and
carries a 9-inch fan, which gives fine
breeze on 2,3 or 4 cells dry battery.
Better send $4 and get in on this
bargain before itis ton late! Parsell
& Weed, 129 W. 31st St., N. Y. City.

DYNAMO-ENGINE
FUEL-BAS ; GASOLENE.
oiL DHOL

7S HEE AR XL AND FITSTWR R
145 Xl PR RAAK BT -BOPT AR

... THE...

MOVING PICTURE WORLD

A Weekly Journal devoted to the interests
of Cinematograph Projection, Illustrated
Songs, Lantern Slides and Lectures.

$2.00 per annum Post Free
PUBLISHED BY

The World Photographic Publishing Co.
361 BROADWAY, NEW YORK

Write for Sample Copy

80 Watt Dynamo or -8 H.P. Motor

Parts and Instruotions

FOR 888.80

Send two-cent stamp for circular

DOW SALES CO., West Newton, Mass.

New and | BOYS, build your own
Second-Hand ’ TELEPHONE LINES
We sell regular EXCHANGE Second-
Telephones ?;and and }llemvédetlted Te.l(;p}‘lﬁ;\es with
enerator less Battery, . up.
also Parts 2¢ and addresses 0¥ five intﬂg'sted

persons brings Catalogue and sample
and Supplies of Eurniuggﬂ'irc. P
Wholesale

d Retail MevER’S ELECTRICAL HOUSE,
and Retai Dept. E 97. Evansville, Wis., U.S'A.
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PRACTICAL 25c BOOKS

Woodwork Joints. How to make and where to
use them; including mortise and tenon rAoin_tst lap
wnts, dovetail joints, glue joints and scarfing joints.

ith a chapter ‘on circular woodwork, revised and en-
larged edition. 101 pages, 178 illustrations.

Wood-Turning for Beglinners. Intended for
the use of absolute novices in lathe work. Explains
speeds, cutting angles, forms of tools, etc., with no
less than forty-one diagrams.

-Carvin or Beglnners. Copiousl
illustrated with drawings to show how the tools
should be handled, and containing a large variety of
beautiful and practical designs.

Gouge-Work and Indented Woodwork. The
very first steps in wood-carving, with complete instruc-
tions for the two easiest sections of that art. Many
diagrams in the text, and six full pages of designs for
the work.

Chlip Carving. A useful manual on this important
branch of wood-carving. Profusely illustrated.

The Beginner's Gulde to twork. Con-
taining full instructions on the use of Tools and
Materials; and six full size Fretwork designs, with 39
pae&s and 26 illustrations. .

eneering, Marquetry and Inlay. A practical
instruction book in the art of Decorating Woodwork
by these methods, by P. A. WELLS.

How to Build 6 Boats. Drawings and full
directions for building high speed launch, sailing dory,
rowing skiff, sectional skiff, nine-foot skiff, canvas
canoe. Boat sailing for amateurs.

Acetylene Gas. How to make and use it. A
practical handbook on the uses of Acetylene Gas,
suitable apparatus for its generation, hints ‘and fitting
up, etc. 34 illustrations.

Concrete, by Frank JAy. Written by an expert
of many years’ experience in _concrete, and fully de-
scribes up-to-date methods of building walls, piers,
columns, floors and chimneys ; also armored concrete
construction, dams, etc.

Artificial Stone, Terra Cotta, ete. Edited by
Joun Brack. Concisely describes the manufacture
and uses of various kinds of artificial stone, terra
cotta, hollow blocks, scagliolio, etc.

Masonry. Edited by Joun Bracx. This little
book deals with the operations of the stone mason in a
thorouuhlm)ractical manner, describing stone cutting
as well as ildin%walls, etc.

Painting and Varnishing. Edited by Joun
BLack. A practical manual treating of matérials,
principles of color, preparation of surfaces, brushes,
vamnishing, graining, gilding, marbling, sign writing,
stencils, etc.

Painting and Graining. By S. Walter New-
comb. Deals with preparation of wood and metal
work, preparation, application and finishing of paint,
distemper work, etc.

Hints for Painters, Decorators and Paper
Hangers, by an Old Hand. A most useful book
treating on the preparation of surfaces, materials used,
mixed paints, operations, taste in color, graining,
paper hanging, estimating cost of work, useful recipes.

enigning and Drawing for Beginners.
Showing absolute beginners in woodcarving, fretwork,
repousse, stenciling, or other decorative work, how to
become their own designers quickly and easily. With
many progressive examples in the text, and six plates.

lue, Gum, Paste, and Other Adheslives.
Guving full directions how to make and use various
glues, gums, pastes, and mixed mucilages; fusion
cements, lutes, etc. Invaluable in every home and
every workshop, if only because it omits the mani
faulty recipes which have in some cases been copie
and rcnuhllished for hundreds of years.

Etching on Metals, Niello and Metal-In.
layling. ‘l:nstructmns for all the simpler methods of
engraving metals, by graving, etching, punching, etc.,
also for filling the hollows thus produced with niello,
etc.

Venetian Iron Work. Gives full and complete
instructions for amateurs in the art and craft of mak-
ing and ornamenting light articles in imitation of the
beautiful Venetian iron work. Describes and illus-
trates tools and materials needed, and gives many
illustrations of work actually done.

Repousse and Metal-Chasing. Easy lessons,
step step, in the two subjects. A beginner can
learn the work without other teacher than this little
book. With many diagramsand six full page designs,
for useful articles.

Home-Made Jewel and Trinkets. Full
simple instructions for making effective and beautiful
articles of personal adornment, with the minimum of
labor, and with very few and cheap tools. With six
full piates of designs and details, and many diagrams
in the text,

Modelling in Clay, Wax, Ete. A ide to
modelling in plastic substances, whereby the inner
can_dispense with a teacher.  The author’s sketch
models of verg elementary objects are photographi-
cally illustrated, so as to show the touch and handling
necessary ; the few requisite tools are illustrated by
dl:ﬁ:ams. Six full page plates.

ina Decoratlon and Repalr. Simple in-
structions for painting, engraving, and otherwise
decorating china, porceiain, earthenware and glass.
Also repair, by cementing or riveting, with recipes for
the best cements for all kinds of pottery ware. With
diei?rams in text and six full gaﬁes of designs.
{rography and Flemish Carving. A prac-
tical treatise for self-instruction in the decoration of
wood, leather, cloth or paper, with decorative designs
burned in with a red hot platinum point. Nearly
100 illustrations.

Fancy Basket-Making. Giving all the elemen-
tary principles of basket-weaving in plain, simple
words ; every step beln%éllustrate by a diagram, so
the basket making may be learned by anyone, without
a teacher. About three dozen diagrams in the text
and six full page plates E;vmg designs and details for
many fancy patterns of baskets.

Basket” Making. Explicit instructions are
given for the weaving of baskets of every description,
—reed, plain_rafha, Klmn.and co]oreg raffia, etc.,
from the very first stitch until the basket is completed.
Illustrated with 108 working designs.

Keeping & Dog. An excellent little handbook,
written clearly and concisely, for the keeper of one or
two_dogs, as pets, companions or guardians of the
yard. Selection, reanns, training, prevention and cure
of disease, housing and diet, the teaching of tricks
and accomplishments, etc. With illustrations of mod-
em specimens of the most useful breeds, and designs
for kennels, yards, puppy houses, etc.

Utility Rabbits. While this book is simple

enough for the boy who keeps but one or two rabbits,
it is sufficiently thorough for the man who wishes to
make a living by raising rabbits. Every detail of rab-
bit-craft is given, from the building of hutches to the
marketing of rabbit-m=at and skins.
. Goats for Profit. An excellent handbook giv-
ing full details on the care of goats. Selection, hous-
ing, breeding, treatment of young, feeding, grooming,
mitking, uses of the milk, goats’ meat, training,
dise wses.

Window Ticket Writing. Giving instructions
for wording, sketching, height-lining, outlining, and
inlining window tickets and similar cards. Hints as
to suitable cards, inks, paints, and tools, with para-
graphs on stencil and rubber-stamp methods, gilding
etc. Many diagrams, including six full page pﬁates of
alg)hnbcts index hands, etc.

yes, ét,alns. Inks, Lacquers, Varnishes and
Pollshes. Showing absolute beginners how to pre-
pare and npplg' successfully dyes, stains, inks, lacquers,
varnishes and polishes especialiyfor decorative work.
W k::h many practical illustrations in the text, and six
plates.

6 BEACON STREET

SAMPSON PUBLISHING COMPANY

BOSTON, MASS.

Go glc
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SALE AND EXCHANGE

Advertisements under this heading, without display,
two cents per word, cash with order, minimum 50 cents.
Black-faced type, 4 cents a word, minimum $1.00.
Exchange advertisements will be inserted for sub-
scribers once in 12 months without charge, subsequent

How to Make a Small Electrlc Motor without
Castings, full drawings and directions, ten cents. Samp-
son Publishing Co., 6 Beacon St., Boston, Mass.

Two Ways of Renewlnf Dry Batterles — Printed
book for 25c coin. Nu Cell 15c.” Electric Supply Co.,
Kewanee, 11l

insertions one cent a word.

Miniature Steam Power Plants — These outfits
are operated by automatic flash boiler, are strictly high
class, and the latest thing in steam. They develop more
power for weight and size and are more reliable than any
other kind of plant, and they are absolutely safe. Boilers
steam in two minutes and require no attention at all after
starting, as everything is automatic. They develop at
normal speed and pressure about 144 horse power, but can
be made to develop more by ad;\usting pump for higher
pressures. Complete outfit’ with gas or alcohol burner
ready to run, $10.50. Engine only, complete, $56.00. Boiler
and accessories, %5.00. utln% for enrgine, £1.00. Blue-
prints 26c. O. N. Hansen, 183 DuBois Ave., Elgin, Ill.

For Exchange— One copy of * Practical Persi)ective,"

80c, and one ** Electrical Rules, Tables and IFormulae,” 50¢

for one copy of * Electrical Measurement for Amateurs,”

b E%. Trevert. August Krieger, Luckenbach, Gillespie
0., Texas.

Waunted —8 or 9 inch screw cut_t_{ng lathe. Write G.L.
Horton, R.F.D. No. 2, Box 77, Midland, Mich.

$5.00 buys Dsnamo—motor capable of lighting 4-6 c.p.
lamp, 3 lamps and sockets, 1 induction coil 260 ohms, 1-10
volt duplex motor. Allnew, H. L. Gordon, 57 Montrose
Street, Somerville, Mass.

Wanted — To buy or lease small machine and repair
shop, or light manufacturing business. Correspondence
invited. V. L. Howard, R. D. 7, Battle Creek, Mich.

ForS8ale- A practical wireless telegraph outfit. Trans-
mitting apparatus and sensitive microphone_receiver, with
necessary wire; switches and batteries. Price of com-
plete outfit $15. Every boy should equip his worksho
with a set of these practical instruments. Robert
Denny, 505 Norton Ave., Kansas City, Mo.

For Sale or Excbange—For anything electrical one
1 h.p. motor or dynamo, one % h.p. motor, one 20-ohm
sounder and key. C. L. Howard, Capay, Calif.

- systems. Price 25c.

Electrical Novelties and Sup})llu—-At wholesale
Frgceg to anyone. Large catalogue free. Agents wanted.
llinois Electric Works, Dept. E. Kewanee, Il

For Sale — Miniature lamps 25c, miniature receptacles
6¢, No. 8 Kent dynamo or motor, $6.50. Other_bargains.
Write Kenneth Kilbourne, 4326 Third Ave., Northwest,
Seattle, Wash.

For Sale or Exchange — Box kodak 4 x 5, dynamo
40 watt, relay (Standard) 150 ohms, key, 2 tubular and 1
coat pocket flashlight, 1 340 h.p. motor, 1'good telephone re-
ceiver and transmitter, 8 Fuller batteries, an Edison Gem
Phunograph, 30-in. brass horn with 20 good records. Would
ike gasoline engine, dynamo, storage batteries, or what

have you? Virgil Aldrich, Beaver City, Neb.

I wish to sell, or trade, 1 new Paradox Gas Engine, 1
set rough castings for 144 h.p. Vertical Steam Engine, 1
set' machined castings of same engine, and 1 4 x 6 camera
with outfit ; all for £8.00, or X inch spark coil or storage
battery. Raymond Harvey, Sheridan, Indiana.

For Sale -- One pair of new high-grade battery phones
equipped with induction coils, $6.50. One 4 x 6 camera, 3
double plate holders, ruby lamp, glass trays, printing
frame, etc., whole outfit, £6.60. One 150-ohm R. pattern
relay, in good condition, $2.00. One Columbia grapho-
Bhone minus reproducer and horn, $2.50. Robert C.

enny, 506 Norton Ave., Kansas City, Mo.

“ PHONOGRAPH-SYMPHONY ” — Wonderful
improvement for Edison machines. Send stamp
for full particulars. lIrvimag Kimball, inventor
and sole manufacturer, 2838 Washington Street,
Boston, Mass.

FOR SALE —Wireless Telephone Diagrams. Four
diagrams of transmitting circuits of wireless telephone

e . C. Getz, 6456 N. Fulton Ave.,
Baltimore, Md.

For 8ale —1% and ¢ h.p, dynamo castin; also the
wood patterns cheap. Photos.” R. A. Crihéi:fd, 225 3d
St., Lincoln, Ills.

Exchange — 10 horseshoe magnet, miniature railroad
motor, 10 cent pamphlet * How to Make an Electric Fur-
nace.” “’ouldplike dEnamo 80 watts to 300, or anything
electrical. Write A. E. Lund, Tweed, Kan.

Exchange — 1 4} by 63; Eastman’s kodak, 2 telephone
receivers, 1 transmitter, 1 new single barrel choke bore,
12 gauge shot gun, 1 bof"s saddle, 1 new 5-ohm sounder
ang key, for a gas, gasoline, or kerosene engine from 1%
to4hyp. Write Ed. Burger, 904 Wood St., Texarkana,
Tex.

Yor S8ale — Transformers to reduce the 100-110 volt, 60
cycle lighting current to steps of from 45 volt to ten volts
and ten amperes. Will run miniature railway and small
motors. Each $550. Address Robert H. Clarke, Arth-
ington Ave., Nashville, Tenn.

WANTED — Ten copies of Electrician and Mechanic
for February, 1907. We will give a copy of Dry Batteries,
rice 25 cents, for a copy of this number in good condition.
Vrite your name and address on the wrapper, and we will
mail you the book, or your number back again, if we get
more than we need. Sampson Publishing Co., 6 Beacon
St., Boston, Mass.

New Cell— Don't throw away your old dry batteries,
New Cell is a preparation whic g_oytwely renews dry
batteries at a cost of 2 cents each. Trial package and cat-
alogue 10 cents. Adams Electrical Co., Kewance, 111

For Exchange— Two large lgas engine spark coils,
over 1000 varieties of U.S. and foreign stamps, and one
large base ball mask ; for_books and cﬁ";wings or for any-
thing mechanical. R. F. Windres, 935 W. Lovell St
Kalamazoo, Mich.

For Exchange— Induction coil, 20-watt dynamo,
phophone and records, and 4x5 Camera, with outht.
want about ! or }; h.p. gasoline engine castings or small
dynamo or motor castings. C. W. Arlitt, Austin, Texas.

Free — To every reader of this magazine, our large illus-
trated catalog. We can save you on your magazines and
agers. Allcombinations, I.owestrates. B.R. Hopkins
ubscription Agency, Rockland, R.1.

AMATEUR BOAT BUILDERS

I SELL full size PAPER PATTERNS for
Boat Building, which greatly simplify

the work, and also give free advice while
building.
T Boats and Launches of any size and type.

Send stamp for cuts and prices, naming size of boat
desired.

How to Make an Annunciator — Full drawings and
directions for 10 cents. Sampson Publishing Co., 6 Beacon
St., Boston, Mass.

Go glc

CARL H. CLARK :: 88 Broad Street, Boston
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PRACTICAL

25c BOOKS

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

odel Steam Engine Deslgn. A handbook for
the Designer of small Model Steam Engines, including
original tables and calculations for speed, power, pro-
Sonions of pumps, com{mund engines, and valve
iagrams. By RoBerT M. DE VIGNIER. Contents
of Chapters: 1. Various Types. Speed of Model En-
ines. 2. Power Calculations. Materials. 3. Feed
umps. 4. Compound Engines. &. The Valve Dia-

ram. 6. Engine Layout. Patterns. 102 pages, 34
1llustrations.

Model Nteam Engines. How to Understand
Them and How to Run Them. By H. GREENLY. In-
cluding examples of stationary, locomotive, portable
and marine engines. With different kinds of builers
and methods of getting up steam, as well as engine
details and valve mechanisms, etc. 87 pages and 586
illustrations.

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

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

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

Bullding a Lathe. By A. W. Burford, AM.I.C.E.
The minutiz of preparing, assembling and finishing
the casting as per * Brass and Iron Founding,” trom
patterns built as per * Pattern Making,” to form a
workmanlike lathe for a mechanic.

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

Mechanics for Young America, lHowtobuild
boats, water motors, wind mills, searchlight, burglar
alarm, ice boat, water bicycle, cabins, camps, clocks,
fishing tackle, kites, model railway, etc.

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

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

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

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

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

Turning and Boring Tapers, by Fren 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 Louts RouiLLioN. 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 practically any kind of cam you are
likely to run up against. Tt's plain English, too.

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

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

Draughtumsnshl’p, b{JOHN Brack. This little
manual is intended for those who desire some little
knowledge of architectural dmwin}z and to whom the
study of the larger treatises would not be suitable.

Drawing Instruments, by an Old Draughtsman.
A treatise on the use and care of drawing instruments.

The Slide Rule and How to Use 1t, by FRED
T. HopcGsoN. This is a compilation of explanations,
rules and instructions suitable for mechanics an
others interested who wish to master the use of this
time-saving, calculating instrument.

The Engineer’s Slide Rule and Jts Applica-
tions, by WirLL1AM TONKES. A complete investiga-
tion of the principles and uses of the Engineer’s Shde

ule.

Practical Electrics. A universal handy book on
everydai; electrical matters, including connections,
alarms, batteries, bells, carbons, induction and resist-
ance coils, dynamos, measuring, microphones, motors,
telephones, phonographs, photophones, etc. 135 pages,
126 illustrations.

Gas and 01l Engines. A practical handbook on,
with_instructions for care and running. Illustrated.
A full explanation of the parts and working of these
po&x lar motive powers.

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

Brazing and Soldering, by JAMES F. HOBART.
A complete course of instruction in all kinds of hard
and soft solderinﬁ. 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 vning and working of steam en-
gines are clearly explained, with diagrams,

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

Simple Scientitic Experiments. How to per-
form entertaining and instructive experiments with
sim{)le home-made apparatus, with 59 illustrations.

Slmple Chemical Experiments. A series of
instructive experiments in inorganic chemistry. By
T. THORNE Baker. Describes how to fitup a labo-
ratory and apparatus cheaply,and how to make numer-
ous interesting and instructive experiments.

Simple Photographic Experiments. A series
of instructive experiments in Practical Photography.
BK‘T" . BAKER. 68 pages, 14 illustrations.

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

ages, 41 illustrations.

he Fireman’s Guide to the Care and Manage-
ment of Boilers, by KArRL P. DaursTtrROM, M.E.,
covering the following_ subjects: Firing and Economg
of Fuel; Feed and Water Line; Low Water an
Priming; Steam Pressure; Cleaning and Blowin
l())olg k’ eneral Directions.” A thoroughly practica.

SAMPSON PUBLISHING COMPANY

6 BEACON STREET

BOSTON, MASS,
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BOOKS w YOU

If interested in

DRAWING
we have books on
LETTERING, . . . . . . 25
Dimensions of Pipe, Fittings
and Valves, . . . . . . S50c

Course in echanical Drawing,

Only book in the market arranged
to help the student ( 2 parts) each, S50c

Course in Structural Drawing, $1.00
Trigonometry Simplified, . . 50c

THE INDUSTRIAL MAGAZINE

rommEnLy THE DRAFTSMAN )
Has much matter for Draftsmen, Designers
and Superintendents.
$1.00 por Year - - - -
Address all orders to the above magazine
COLLINWOOD, ONIO

10c per Gopy

THE ANERIGAN INVENTOR

The Best Popular Science Monthly
Published

Superbly Illustrated
Brilliantly Compiled
Splendidly Up-to-Date

ONLY $1.00 A YEAR

e American Inventor Pub. Go.

45 East 41st Street
New York City

—STUDY=—
ENGINEERING

THE ENGINEERS’ LIST

Will publish a regular course, devoted
especially to steam engineering, to-
gether with many other valuable arti-
cles and a monthly review of the
Technical Press.

Only 50 Cents a Year
Sample Copy 5 Cents

THE

ENGINEERS’ LIST

471 FOURTH AVE.
NEW YORHK

100,000 WRAPPERS

ADDRESSED

Machine No. 27,676, equipped with black indelible
inked pads, has used the 0 ginal pads more than two
mn. during which time over 100,000 wrappers have

n addressed, besides handling a heavy correspond-
ence daily. This pair of Pads cost $1.00, the same asa
good ribbon which will last about five weeks. This
Service on a ribbon machine would have required the
purchase of twenty-one ribbons. Here is a comparison
of the saving:

21 ribbons at $1.00, - $21.00
1 pair pads, - - 1.00

Net Saving - - 20.00

Suppose ten machines were used, the savinf would be

$200.00, or the original cost of two machines. But

the pads are still giving better service than most new

ribbons. Remember these pads have not been touched,

while the ribbon machine would have required the

operatiglghof taking off and putting on twenty-one rib-
e

WILLIAMS

Visible Standard Typewriter

can prove a record approached by no other machine.
Wri& today for Booklet 27.

WILLIAMS TYPEWRITER CO.

Dﬂngé CONN. 1 ondon Office

Factory and
A. 57 Holborn Viaduct

eral Offices

Google
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A Fountain Pen

is useful to every one. It is
something which once used,
can scarcely be dispensed
with. We have made ar-
rangements to secure as a
premium one of the best
fountain pens on the mar-
ket. This pen is first class in
every respect, and is made
by a firm of the highest
reputation. Every pen is
fully warranted, and your
money will be refunded
without question if you are
not fully satisfied in every
respect. One newspaper in
California has sent out be-
tween fifty and sixty thous-
and of these pens, and never
had one returned.

The pen is of 14 karat gold,
with a chased rubber barrel of
the best construction. Each pen
is packed in a box with filler and
full instructions for use.

These pens are never retailed
at less than $1.25, and some
dealers charge $2.50 for them,
We have contracted for a large
quantity, and so are able to
make the low price of $1.75 for
the penand a year’s subscription
to ELECTRICIAN AND MECHAN-
1Cc. Remittance must be made by
money order or express order.
If sent in cash it is at the risk of
the sender. Stamps will not be
accepted. If eight cents addi-
tional is sent, we will register
pen and guarantee safe arrival.

A, 25 cents for magazine postage
must be added on Canada and
Boston subscriptions, & 50 cents
on foreign subscriptions.

Sampson Publishing Co.

6 BEACON ST, BOSTON, MASS.

BOOKS

POWER STATIONS AND TRANSMIS.
SION. By G. C. Shaad. 160 pp., 43 illas.
.................... .. For Electrical Workers in general.
The increasing application of electricity to power
and lighting purposes, and for domestic uses,
renders the subject one of the greatest importance.
This volume embodies practical experience of the
best authorities, and should be in the hands of
every electrical worker.

STEEL CONSTRUCTION. ByE. A.Tucker.
300 pp., 275 iling, —._.......eeee . _An up-to-date
work for Architects, Contractors, and Civil En-
gineers. Steel has largely supplanted wood in the
erection of all but the smallest structures. A
knowledge oi the types and strength of various
steel members, methods of framing them together,
etc., is essential. This book covers every phase
of the use of steel in structural work.

STEAM ENGINES. By Walter S. Leland
and W.B. Snow. i50pp.,63illus... ... . ... ...
For Engineers, Firemen, Machinists, Oilers, and
Shopmen in general. There is perhaps no inven-
tion so familiar to everyone as the steam engine,
which is at the same time so little understood in
details and principles of operation. With this
manual at hand, however, even the novice can get
a perfectly clear knowledge of every detai!

VALVE GEARS AND INDICATORS. By
Walter S. Leland and Carl S. Dow. 150 pp.,
105 illus. ...................... -. Two books in one, giving
a remarkably clear explanation of details too
seldom uunderstood even by enginemen them-
selves, but absolutely necessary to the complete
efficiency of the engineer.

STRENGTH OF MATERIALS. By Edward
R. Maurer. 140 pp.,58 illas...................... A work
of great value to Architects, Builders, Steel and
Concrete Workers, and all who have to do with
any kind of material used in construction. Will
enable one to avoid the disastrous
that frequently result from mistakes.

CONTRACTS AND SPECIFICATIONS,
ByJas.C. Plant. 130 pp., numerous drawings and
illas. ... A working manual of forms
and methods for Architects. Contractors, and
Owners. The duties and reponsibilities of each
are fully explained. Forms of public and private
contracts. specifications, etc., are given.

THE ELECTRIC TELEGRAPH. By Chas.
Thom and A. Frederick Collins. 150 pp,
8lillas., ............. -—Carries the beginner along
by easy stages to a complete mastery of the
subject, from the ground principles to the most
complicated devices of multiplex and wireless
telegraphy. Also commercial office methods, use
of codes, ciphers, etc.

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