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STANLEY

BAILEY ADJUSTABLE IRON PLANES

These Planes huve had many important changes, some of
1 which are here shown:

The cutter rests on the Iron Frog, be-
ing supportvd clear down to the hierl of
the Pescd, nnd very close to the cutting
edpe.

The front support being close to the
wmith makes 2 solid bedding for frog
and cutter,

The renr support buing deep, greatls
strengthens the sides and bottom of the
Piane,

The irog serews, being located between the two supports
correctly distribute the pressure between them.

The screw hosses being deep, enable a great mumber of
screw threads to engage, thus securely holding the frog in
place und preventing uny possibility of the Plane being dravn
out of true when face of frog is serewed up hard.
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Ny Fuch
1 Sineuth, &% inches in Lesgth, 15 inch Cutter $1.65
2 sunsmith, - incheés in Lengih, 15 1w h Cuttex 2.05
3 Smeith, & mches i Langth, 1% mch Cutter, 2,20
4 Smeath, ¢  inches in Length, 7 ineh Cutter 2.40
4 °  smeoth, o inches o Length, inch Cutter, 2.75
5 Jeek, 1 inches in Lewgth inch Cutter, 2.75
5 Jnck (5 inchesin Length, 34 ind h Cutter, 3.15
[} Fare, 15 inches in Length, 3 ¢ 1ech Cutter, 3.50
g Juinter, 21 inchesin Length, 39 inch Cutter, 4.00
8 Jointer, 4 inches in Lenith, 4% im h Cutter, 4 .80

Write for Catalogue

THE STANLEY RULE AND LEVEL CO.

NEW BRITAIN, CONN., U.S.A.
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$175 (Uireless Set Free

@ The publishers of ELECTRICIAN AND MECHANIC will give absolutely
FREE, on February 1, 1909, a set of Wireless Telegraph Sending and
Receiving Instruments worth $175 to the reader who obtains the largest num-
ber of subscriptions to the magazine before that time. As we will pay a
liberal commission on all subscriptions obtained by those who do not win this
valuable outfit, we hope every reader will try for the prize. € This set is made
by the Clapp-Eastham Co. of Boston, may be seen at their warerooms,
and the specifications are as follows:

@ This installation is a complete model of a modern commercial station, and is thor-
oughly up to date, having tuned sending and receiving sets. The entire outfit is mounted
in two solid mahogany cabinets, one containing the receiving and the other the trans-
mitting apparatus, all finished in the best possible manner. The set is designed to operate
on 110 volt alternating current, and takes about 2} amperes at its maximum point, having
a multiple switch so that the current may be varied in several steps downwards from this
point. If desired, it will be furnished wound for 220 volts. Where direct current only is
available, a one-half horse power rotary converter may be installed at small cost, to
change the current from direct to alternating. If it is desired to operate the set from
batteries an independent interrupter may be used.

@ The receiving set consists of a receiving transformer, “Ferron” detector, tubular con-
denser, pair of telephone head receivers wound to 1000 ohms resistance to each ear,
potentiometer and dry battery. As previously stated, these are mounted complete in a
mahogany cabinet and are equal in appearance and sensitiveness and permit of as fine
tuning as most commercial stations. Using a 100 ft. aerial, messages should be readily
received from high power stations at distances of several hundred to a thousand miles.

@ The sending set consists of a 250 Watt transformer, glass plate condenser, adjustable
spark-gap (composed of Ceco alloy, which will not corrode and wear down, as do the
usual zinc or brass gaps), oscillation transformer, having variable inductance in primary
and secondary, and key. .

@ Used with a suitable aerial 80 or 100 ft. in height, this sending set will operate for
twenty miles under average conditions, and under the best conditions, such as over water
at night, this distance should be materially increased up to 100 or 150 miles.

€[ Every reader of ELECTRICIAN AND MECHANIC may try for the prize.
Your own subscription for any period up to five years may be reckoned, and
every year's subscription at $1.00 which you send in will count as one toward
the prize. Full particulars of the commission we will pay you will be sent
on application. Write us to-day. You will find it easy to get subscriptions,
and if you win the set you will get a valuable prize indeed.

SAMPSON PUBLISHING CO.

6 BEACON STREET BOSTON, MASS.
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PAT E N T SECURED PROMPTLY
And with Specinl Regard to the
Legnl Protection of the Invention

Handbook for Inventors and Manufacturers Sent Free upon Request

Consnltation Free. No charge for opinlon as to the Patentabllity and Commercial Value of
Inventors® 1deas, Ilighest References from IProminent Manufucturers,

C. L. PARKER, Patent Lawyeoer

Patents, Caveants, Trade-marks, Copyrights, Reports as to PPatentability, Validity, and Infringe.

ment. Patent Suits condacted in ail States.

REFERENCES: —Globe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Engi-
neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Lippeucott Pencil Co., Salisbury Tire Association of America, Inventors’ and Investors’ Corporation,
Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., By-Products
Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Richmond Electric Co., Railway
Surface Contact Supplies Co., National Electric Works,

Mr. Parker, on November 1st. 1903, after having been a ber of the E: Corps of the U, S. Patent Office for
over five years, resigned his position as Examiner to take up the practice of patent law,

Address, S2 Dietx Building, Washington, D.C.

PATENT WHAT YOU INVERT| | . .©ATENTS

Report as to Patentability. Patents Eromplly secured.

Our Three Books Mailed Free. ADVICE FREE; Rates Reasonable ; highest references
“U.S. LETTERS PATENT" gives full in- and best services. WRITE FOR FREE BOOKS.
formation in patent matters.
“THOUGHTS THAT PAY" gives list of WATSON E. COLEMAN,
what to invent. Registered Patent Attorney, Washington, D.C.

“THOUGHTS THAT HAVE PAID " gives

history of successful inventions.

Write for them. PATENTS SECURED

No charge for opinion as to patentability ;

s e o ol PBTE ETURNER St Sa o, ERER R

as to Patentability, 5 X an Y P

Patent obtabied or fee returned. TQ_INVENT. with valuabic List of Inventions Wanted.

Patents advertised for sale free. SENT FREE, One Million Dollars offered for one

invention ;. $16,000 for others. Patents sceured by us

WOODWARD & CHANDLEE, Patent Attorneys e e UG

1282 F Street, WASHINGTON, D.C, 100 F Street Washington, D, €,

VYaluable Book on Patents
FREE. Tells how to sccure

them at low cost, llow to Sell
a Patent and What to Invent
for Profit. Gives Mechanical
Movements invaluable to Inventors, Full of M oney-

making  Patent Intormation. New Book
FREE to all who write,

O'MEARA & BROCK, PATENT ATT'YS
D38 F Street WASHINGTON, D, ¢,

Palmer Electrical Instrument Co.
MANUFACTURERS OF
STUDENTS' EXPERIMENTAL
APPARATUS
38th Street, above Market
PHILADELPHIA, PA.

(Stamps for Catalogue; no postals answered)

Neo. 101

QA Bench 6% feet long, 25 inches wide,

with 14-inch glued-up Maple top. Cabinet

has roomy drawers and cupboard. A w I C K S E N G I N E

€ Just the thing for combined Bench and .
Tool Cabinet. Saves room and is much IS A TWENTIETH CENTURY PRODUCTION

i » i Why not build one? Castings, materials. and blue-
superior to the cheap tool-chest for storing prints, for building the Wicks % x %, high speed.
tools. vertical single-acting center crank, steam engine

. . (gas eungine type), are now ready.
€ Drawers and cupboard have locks insuring e Complete outfit of castings, materials,and blue-
safety. print wor]king drav;'inln)gs. $2.75 R
Complete set of blue-print working drawings,

Write for Home Bench Catalogue without castings, 6 sheets 10 x 12, 50 cents, silver or
money order. This amount refunded on first order
for castings if within thirty days after drawings are

GRAND RAPIDS HAND SCREW CO. ord?ll"lele.ee sheets of construction blue-prints and

Fhoto raphs, 10 cents, silver. This amount re-
930 Jefferson Ave., GRAND RAPIDS, MICH. unded on order amounting to 50 cents or more.
Largest Bench Manufacturers in the world B. R. WI CKS, Bridgdeport, Conn.
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—FREE— P AT E N T s THAT PAY REFERENCES:

TWO BOOKS 47 Protect Your XIdea | American National Bank
84-Page SPECIAL OFFER: Send sketches or model and Washington, D. C.

- 0 0 description of invention for FREE SEARCH of Patent | Little Giant Hay Press Co.
Inventor’s Guide Office Records and Report as to patentability. You will Dallas, Texss

——AND— save TIME and MONEY. Highest Refevences. Gray Lithograph Co.

“Fortunes in Patents’’ Regiv't'd Patent Attorn N“;l ork curyi, N.c Y.
€ e
wwist sad tiow to1avent» | B Be VROOMAN, 58 F 'S0 SLAnTd, | Fome M S

ENGINEER’'S MANUAL. ‘l

e PATENTS

New Haven 8taf Ass'n., No. 2, N.A.8.E, of Conn.
WRITE FOR

In One \'olummted. 194 Pages, Cloth Binding.
““PATENT PARTICULARS”’

This book was compiled by a society of working engineers and
S. P. BUCK, 3115 Dillon St., Balto., Md.

is made up of the most important and useful matter relating to
steam engineering and electricity, that these engineers have col-
lected from various sources whl(e following their trade. Most of
the rules and suggestions are those which come into dafly use in
engine and boiler room. Price, 50c. post-paid.

AMERICAN INDUSTRIAL PUBLISHING CO.
Box E - BRIDGErORT, CONN,, U. S, A,

—
eD S 'r4 RITE to us for preliminary opinions

OR » on all legal matters. No charge unless
retained.

Associates throughout Continental
Europe, Great Britain, the Colonies, South
America, and Canada enable us to investi-
gate and prosecute foreign interests with

KN
9 canadian ¢

PATENTS

®,

$25.00

dispatch.

OUR PAMPHLET FOR THE ASKING

We pay all expenses and
disbursements except
government fees

THE INDUSTRIAL LAW LEAGUE, Inc.
170 Broadway -

New York City, N. Y.

" —

Water is in every home

e

Pat. June 28, 1898

Pat, Sept. 10, 1907 By attaching an

adjustable Water
Motor and Water
Fan to your water
pipes, you can make
your life more com-
fortable without ex-

pense.

Send 10c. for
copyrighted Book-
let and wnte for

cash discount to
Fan Department.

The A. Rosenberg
Motor & Mfg. Co.

Baltimore, Md.
U.S.A.

Manufacturers of Water
Motors and Fans
adjustable every way

while running h -
Adjustable every way while running

The Man (,
May Wilt 2

But/\/oa

The first and only satisfactory
permanent linen-wear

Litholin Waterproofed
Linen Collars & Cuffs

They weather all weathers— hot, cold,
wet or dry they keep their shape, and
being linen, look linen—not celluloid
or rubber. In every fashionable cut
and style, When soiled they wipe white
as new with a damp cloth. Wear them
and bank your savings.

Collars 25c. Cul'ls.5(')c; '

If not at your dealers, send, giving style, size,
number wanted, with remittance, and we wil
mall, post-paid. Bookletof styles on request.

THE FIBERLOID CO.
Dept. 56. Z Waverly Place, N. Y.

WATERPROOPED LINEN

LiTHOLIN

STYLE
EconoMy

COLLARS & CUFFg
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NEW MAGAZINE

| ELECTRICITY

QOPULAR Electricity presents
the wonders of Electricity in
“Plain English.” It is non-technical,
and so ﬁlain that all may understand.
It is the first medium to bring the
general public in familiar touch with
the most wonderful force the world
has ever known.

ONE-NINTH ACTUAL SIZE

POPULAR ELECTRICITY

IN PLAIN ENGLISH

became a necessity; because electricity is now a part of the everyday life of the Twentieth Century
and it is no longer possible to transact business without a fairly extended knowledge of its principles,
applications and phrascology.

You realize this. You are interested. But before this you never had a medium through which
you could become familiar with this wonderful power.

NOW YOU HAVE it in Popular Electricity.

The subscription price is only one dollar a year.

The magazine is bright and snappy; handsomely illustrated ; contains serials by well known
writers; Junior Department; Household Department; Questions and Answers—best of ali, every-
thing is written up in an entertaining style absolutely non-technical.

Until the supply is exhausted we can furnish May, June, and July issues, so send in your
subscription now and get the volume complete from No. 1. Simply fill in the attached coupon and
mail to us with $1.00 and you will get the “ Livest” wirc in the clectrical ficld.

You can make money taking subscriptions for Popular -
Electricity —Lots of it. Write for Particulars. T ot

Enclosed
please find
$1.00 for one

Popular Electricity Pub. Co. o %z‘.:;’l:,“'éi::i':.i‘.x

beginning........ issue.

1252 Monadnock Block ) NAME.cee cvvre vrnnennnns
CHICAGO, ILL- v Street No.ov . coeiee evinei i

o\
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DO YOUR OWN PIPING

You can very soon save the
cost of a complete set of tools
by doing your own work.

NO. A., SET
1 Set Economy Stocks and Dies, % "to 1*.
1 14" Weils Wrench, " to 1%".
1 No. 1 Wells Pipe Cutter, 4" to 154"
1 No. 1 Wells Hinged Vise, 4" to 2%".
1 Ol Can,

1 Can Pipe Joint Cement.

Packed in Handsome Hinged Chest,
PRICE, $9.00 ¥. O.B. GREENFIELD

Other Sets cutting up to 2%,

Send for
v 2 _J Catalogue.
= ~ FEvery Tool made and guaranteed by
F. E. WELLS & SON CO.
21 RIDELL STREET GREENFIELD, MASSACHUSETTS

WIRELESS TELEGRAPH
EXPERIMENTERS!

Now that the Winter is near, it is time to prepare your
instruments for the coming months, when wireless
will be at its best. Jou cannot get RESULTS with
poor apparatus — RES LTS that are Satisfactory, that
are worth while can only be had with Reliable Appara-
tus. Do you Realize that you can now buy
Grade Wireless Apparatus at a price as low as the
cheaper kind? This is only because I make a Specialty
of Wireless Telegraph Instruments—have studied
their weak points, and combining the Experience of
the Past with the Experiments of the Present, have
produced the Standard of the Future.

BEFORE BUYING, GET MY PRICES
W.C.GETZ
645 N. Fulton Ave. Baltimore, Md.

Fits in the Pocket

Our Vest Pocket Slide Rule complete with in-
structions specially prepared for students. Sent
by mail post-paid —

| $1.80|

Catalogue of Drawing Materials, etc., on appli-
cation.

KOLESCH & ©CO.
138 Fulton Street  (Est. 1885)

New York

ELECTRIC

SUPPLIES —TELEPHONES —NOVELTIES

Catalogue of 200 Free
1f it's Electric we have it.

Big Catalogue 4 cents

OHIO ELECTRIC WORKS
CLEVELAND, OHIO

The World's Headquarters for Dynamos, Motors,
Fans, Toys, Batteries, Belts, Bells, Lamps, Books

We undersell all Went Agents

AASERRAIASRNNNNANAANNIGS -

We Want You to Become Familiar With

The Reece Threading Tools

Including SCREW PLATES, TAPS, DIES, etc.

SPECIAL TRIAL OFFER
Reece Premier” No. 1 T Ta

Wrench and one each No.

3-13, 1-38, &32 8-32, 10-24 12-24

anl 14-20 “Herculés” Machine
Screw Taps. Sent _post-paid to
any address on receipt of $1.28

s4.Page Catnlogue Free

E. F. REECE CO. -  Greenfield, Mass.
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“OLIVER” MACHINERY COMPANY

Nos. 10 to 20 Clancy Street

OLIVER ''C'’ BanD Saw
MOTOR DRIVEN

MOTOR HEAD SPEED LATHES
A SPECIALTY

GRAND RAPIDS, MICH., U. S. A,

MAKERS OF

Machinery and Small Tools

FOR

MANUAL TRAINING

Special Catalogue in Preparation

EVERYTHING HIGH GRADE

Write us for Machinery, Benches, Vises, Clamps,

Planes, Chisels, Saws, Grinders, etc., ete.
We have them.

BRANCH OFFICES

OLIVER MACHINERY CO., Hudson Terminal,
50 Church Street, New York

OLIVER MACHINERY Co., First Nat'l Bank Bldg., Chicago
OLIVER MACHINERY CO., Pacific Bldg., Seattle

Receiver's Sale

/ A $56.00 Library For Only $24.50 \

Wonderful opportunity to get these fifteen magnificently
bound volumes, comprising the Library of Universal History
for tess than half value. The publishers have failed. We,
s receiver, must dispose of enough sets to pay the obligations
of the publisher. For a limited time wo will send a set for
free examination without asking you to pay one cent down.
. « Send us your name and ad-
"ere 1S our Offer- dress on the coupon or a postal
Selling us you would like to receive for frae sxamination
the 15 vols of the Library of Universal History in your home
and we will send them to you. charges prepaid. Look over
these books for a week and then if you decide that you donot
want them aend them back at our expense. 1f you wish to
koop this superb work send only 50c and then $2.00 a month
for twelve months — only $24.50 for this $36.00 1ibrary.
VThe Library of Universal History is a complete history
of the whole wo;ld written by America’s greatest historians /
S nalendorssd America’s hol
Thereare over 5,000 pages, 100 finely engraved
snaps and 700 large full page illustrations.
Write to us at ongs, just put your name
o coupon. Without obligation or
expense we want you to examine
this grand work in your home
€or & wook before deciding.

5 Massive Vols, ,
Each vol.7in. wide; !
10in. high; wt.,
bxd., nearly

\lln

y

J , rom,

7 & wEmeE
" covrox
N

Ameriean
Underwriters
Corporation,
Department D. 7

240 Wabash, Chicago
Without expense or oblige=
tlon to purehase, I would like o
eXsmine the Library of Universal
Hlstory 1o my home free for & week.

7/ Name.
7/ Addiess

Gas Review

A Magazine for the
Gasoline Engine User

Gas Review will bring into your home—place
on your library_table—the wisdom, the know-
ledge, and the experience of the foremost ex-
perts on gas and gasoline engines,

A lesson on gas engine operation appears in
each issue. Compression, ignition, mixture,
battery troubles, fuel consumption, the ex-
haust, insulation, lubrication, wiring, electric-
ity,and, in fact, every feature inthe construction
and care of gas and gasoline engines is covered
fully yet in a simple, easily understood way.

Think of getting a complete course in gaso-
line engineering—one not only equal to but far
superior to the average gasoline engine course
costing from thirty to fifty dollars, all for

50 CENTS PER YEAR
Sample Coplies on Request

GAS REVIEW

14 Cantwell Bullding

Madison - - Wisconsin
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Of the Dinner-Pail Class

This applies to YOU,

dissatistied, you are no better off than the man who does.

You may not car

ry a dinner-pail, but if

STEP oUT!

you are poorly paid and

Here’s your chance to step out of the dinner-pail class forever—a chance to move higher—

to become an expert—to succeed in life.
Mark the coupon opposite the occupation
you prefer and have the I. C. 8. advise you.
‘There’s no charge for this information.

Men who were no better situated than
vou are; men with little schooling; men in
“*dollar-a-day™” positions; men with no hope
of anything better—thousands of such men
have, through the help of the International
Correspondence Schools, advanced to better
positions, higher salaries and moie hopeful
lives.  But, they first of all marked the coupon.

The I. C. S, offers you the same chance, Al
that is required of you is the ability to read and
write. You canquahfy in your spare time, with-
out leaving home or losing a day's work—no
matter what you do or where yon live.

During March and April §73 students volun-
farily reported salary increases and promotions
secured wholly through 1. C. S, training.

This is your chance to rise—take full ad-
vantage of it by marking the conpon NOW.

! Please ex

International Correspondence Schools,
Bux 03 0,8CRANTON, P’A.

lain, without further obligation on my part
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ARMATURE WINDINGS — Chapter I
RING ARMATURES FOR DIRECT CURRENTS

A. E. WATSON, EE. PH.D.

RiNG armatures were the sort used in the
first practical dynamos. Invented in prin-
ciple by Pacinnotti in 1860,they were somod-
ified and utilized by Gramme, in 1870and after,
that the name of the latter is more often asso-
ciated with this particular construction. The*
winding of such an armature follows simple
rules, and though represented by remarkably
clear diagrams, is unfortunately hampered
by awkwardness and expense in the actual

Fig. 1. Simple Ring Armature with Bipolar Ficld-magnet

manufacture. While drum armatures are
more readily wound and offer some valuable
qualifications in operation not possessed by
those of the ring type, they are by no means
so satisfactorily illustrated, and though ring
armatures are now largely supplanted by
those of the other sort, enough of them are
still used to warrant an explanation at some
length, the more so since some of the methods
of representation can be logically extended to
apply to the drums.

Of course a field-magnet with only two
poles is the simplest and is properly the first
to be considered. In Fig. 1 is given an ele-
mentary diagram representing the scheme of
the winding and connections. A circular
cross-section of the iron core is suggested by

the shape of the coils, but such a shape would
never actually be used, for there should be
considerable length in the axial direction, the
corereally beingahollowcylinder. Gramme’s
first dynamos employed iron wire rings for
this detail, but modern machines invariably
involve the use of sheet iron.

In the diagram, eight coils are represented,
but they are really connected with others in
a continuous direction, so that except for the
convenience of the winding and the necessity
of leaving out ends for attaching to the com-
mutator segments, the winding might be
shown with entire uniformity. Eight scg-
ments of the latter are necessary, but since a
circuit can be traced from any point in the
winding around to the starting-point without
involving the external circuit to which the
brushes attach, the winding is distinctively
designated as of the‘‘closed ”circuit type. A
winding of the Siemen’s shuttle sort, and of
the Brush arc dynamo, as will be more
clearly explained farther on, is of the ‘“open”
circuit order.

By application of Fleming’s right-hand
rule for generators, the direction in which the
electromotive force acts, for any particular
assignment of polarity of field and direction of
rotation of the conductors, may be found.
With north on the right, and clockwise rota-
tion, the forefinger will be found pointinginto
the paper for those conductors under the
north pole and towards the observer for those
under the south pole. In the diagram the
arrows are necessarily represented on the
idle edge of the armature, but the reader will
understand that the portion of the conductors
directly under the faces of the poles is meant.
Since the armature is symmetrically wound,
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with both poles of the same strength, and all
coils moving at the same speed, there is the
same electromotive force induced under one
pole as under the other. One set of coils can-
not send current through the opposite set, any
more than two steam boilers under the same
pressure can send steam into each other.
The two boilers can unite, however, to sup-
ply a single engine, and similarly, these two
sources of current can and do unite to supply
the external circuit. That these two internal
circuits exist is of fundamental importance in
dynamo design, for evidently, any given
wire need be proportioned to carry but one
half the current demanded from the machine
as a whole. With multipolar field-magnets
there will ordinarily be the same principle of
two or even more paths for the current, the
extraordinary .case being, as with only two
poles, the open circuit winding; in that case,
all the current has to pass through one wire.

Referring again to the diagram, it will be
seen that coils 1, 2, 5, and 6 lie outside the im-
mediate influence of the poles, and have little
if any electromotive force induced in them.
They contribute momentarily an idle resist-
ance, but except in the Brush dynamos, no
attempt has been made to eliminate them
from the circuit. No means are known of
accomplishing it, and indeed, in well-de-
signed dynamos, the waste of energy in forc-
ing the main current through these idle coils
is inconsiderable. Coils 3, 4, 7, and 8 are
momentarily the ones active, but, with a
rapidity impossible for the mind to follow,
they successively become idle, then active
again. By definition and by experience, force
represents the rate of doing work, and the
greater the rate at which the conductors are
driven through the field of magnetic force,
the greater will be the induced electromotive
force.

Ring armatures are valuable for high
voltage work, for the fact that the coils be-
tween which the greatest electromotive force
exists lie at considerable distances apart,
and have the benefit of the accumulated in-
sulation. ~ With drum windings, however,
there is always the full pressure between coils
crossing or overlapping each other. Ring
armatures, too,— due to the greater surface
of the wire exposed to the air for ventilation
and cooling, —have a much greater over-
load capacity than those of the other type.
For the same effective number of active con-
ductors, a ring armature requires twice as
many turns of wire as the other, and with the
principle that the self-induction varies as
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the square of the number of turns, the ring
inherently possesses four times the self-in-
duction found in an otherwise equivalent
drum armature. Therefore, for the com-
bined engineering demand for a machine of
high electromotive force and inductance, for
series arc lighting, the ring winding is prom-
inently the standard construction.

Fig. 2. Scheme of Conductors in Four-pole Field-magnet

In considering an armature winding for
four or more poles, certain facts observable
in the simpler case are still rigidly true. In
its rotation, an armature coil passed from a
given pole to one of the opposite polarity; in
the multipolar field, the arrangement must
consequently be of alternating polarity. If a
certain direction of the electromotive force is
produced under a certain pole, then the same
direction will be found under all the like
poles. A perspective diagram of a four-pole
field-magnet with two conductors is given in
Fig. 2, which is consistent with these ideas,
and prepares the way for more conventional
diagrams. In Fig. 3 this diagram is imag-
ined as cut open and rolled out flat, — de-
veloped, as the draftsman would say, —
showing the conductors moving towards the
right, in front of the poles. Direction of
the induced electromotive force here follows
the right-hand rule without apology, and the
reader should repeatedly seek to fortify him-
self in the application and appreciation of
this rule by applying it without measure.

Figure 4isadiagram correspondingtoFig. 1,
but adapted to a four-pole field-magnet of
the familiar type. With clockwise direction,
as before, currents are consistently flowing
away from the observer under the north
poles, and towards him under the others.
(In the representation here given, and com-
monly followed, a dot signifies the point of an
arrow, while a cross means the other end).
As in the simpler case, there was found aplace
to take away current from a segment between
the south and north pole, so here current is
represented as flowing from conductors 3 and
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4 to the segment d and thence to the upper
positive brush; at the lower part of the dia-
gram, however, the same conditions exist, for
here, too, conductors are moving from a south
to a north pole. Consequently, current
from conductors ¢ and 10 flows to segment
7 and to the lower positive brush. By simi-
lar examination a negative brush, — that is,
where the current is imagined as beginning,
is found on segments @ and g. The external
circuit could be connected between any two
of these brushes, but because thereby un-
equal loads would most likely be imposed
upon the different portions of the windings, it
is common to make permanent connections
between all the positive brushes and one ter-
minal, and between all the negative and the
other terminal.  With symmetrical field-

magnets, especially with the encouragement
of equalizing connections (see Chapter V of
the Engineering series), closely equal cur-
rents will then flow in all parts of the wind-
ings. As a substitute for brushes in all but
two of the places of a multipolar dynamo
with armature of this type, it is possible to
“cross-connect” the commutator.  This
means that every segment is connected to its
opposite. The scheme is practicable only in
case the current output of the machine is low
enough to be within the capacity of one set of
brushes.

Examination will show that the armature
winding for four poles is exactly identical
with that for only two poles. The case will
be as true for any number of poles. That is,
a simple drum armature can be wound in the

Fig. 4.

Simple Ring Armature in Four-pole Field-magnet
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ordinary manner, and then without any fur-
ther preparation, it will operate in a field-
magnet of any prescribed number of poles.
Care must be taken, however, not to apply

this principle in a manner to deceive one as

to the proper electromotive force generated.
With only two poles there are in series, from
one brush to the next, one half the total
number of conductors, and this is the maxi-
mum possible with this type of winding.
Therefore there will be the greatest electro-
motive force produced.  In amperes, the
rating of the machine will be determined by
the capacity of two wires. With four poles,
the number of conductors in series from one
brush to the next is only one half as many as
before, and with the same effective number of
lines of force per square inch from the field
poles there will necessarily be only half as many
volts generated.  Since there are twice as
many brushes as before, bringing current
from two other wires, the number of amperes
available will be doubled. The output of the
machine, in watts, is seen to be unchanged;
while the voltage is halved, the current is
doubled. With eight poles, the figures would
be, respectively, one fourth and four times
as much as in the two-pole case. For high
electromotive forces, therefore, use only two
poles, as is illustrated by most arc dynamos,
while for large current low voltage machines,
say in small sizes. for plating, or in large
sizes for power and lighting, use many poles.

An important point in armature design is
an appreciation of the resistance of the wind-
ing in terms of that of the total quantity of
wire employed. It is a simple matter to find
this total amount, for the length of one turn
and the number of turns are supposed to be
known. From reference to standard tables,
the resistance of that number of feet is at once

“ig. 5. Development of Arrangement shown in Fig. 4
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seen. As wound upon the armature, how-
ever, the arrangement is not a single circuit,
like a telegraph wire, but at least two circuits
in parallel with each other, and more if there
are numerous poles. In Fig. 1, the length
from one brush to the other is seen to he only
half that of the total length of wire, and ig-
noring the other circuit, the resistance from
brush to brush is reduced at once to one
half, and then when this other similar circuit
is entered, the result is as if the cross-section
of the wire was doubled, consequently the re-
sistance is halved again. The actual resist-
ance of a closed circuit armature winding,
adapted for a two-pole field, is one quarter
that of the simple wire involved. Similarly,
for a four-pole field, since the length of wire
from one brush to the next is only one quarter
that of the total, and there are four paths in
parallel, the resistance between the double
sets of brushes will be one sixteenth that of
the simple wire. A general rule can there-
fore be stated to represent the conditions for
this sort of armature winding, henceforth
called the “multiple,” applicable, too, to its
equivalent drum armature, — the resistance
is that fraction of the total single circuit wire
which has unity for the numerator and the
square of the number of poles for the denom-
inator. Application, of this rule to large
low voltage generators reduces the resist-
ance to a surprisingly small fraction of an
ohm.

Another method of representing the con-
ditions of Fig. 4, and intended to be of help
in explaining drum windings, is given in Fig.
5. This is a development, similar to Fig. 3,
the wires and commutator segments being
designated the same in both cases; the full
lines represent wires on the outside of the
core, while the dotted ones show the in-
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Fig. 6. Scheme of Winding a Ring Armature with Coils in Series for Use with Four-pole Field-magnet

active ones within. Arrow heads and the
polarity of brushes are also consistently in-
cluded.

Multipolar field-magnets can be imagined
as equivalent to an assemblage of elementary
machines, each with its two poles. When
the multiple winding is specified, the concep-
tion is to be gained of a number of dynamos
operating in multiple or parallel; the voltage
of the set is determined by that of any one,
while the current capacity is determined by
their sum. Since it is also possible to con-
nect these elementary dvnamos in scries, it
ought to be similarly true for the multipolar
armature winding. The case is no excep-
tion, and ‘“‘series’” wound armatures have
very extended use. For ring cores, how-
ever, the practical accomplishment is so
hampered by the numerouscross-connections,
that it is not now often tried. With drums,
there is no such limitation, and full expla-
nation will be attempted in the next chapter.

One practical example of the seriesz ring
winding is furnished, though of the open-
circuit type, as to be well worthy of mention.
This is in the modern four-pole Brush arc
dynamos, wound for upwards of 10,000 volts,
though for currents of only 5 to 7 amperes.

The machine is really a development of
the original double two-pole arrangement.
In this, as will be gathered by reference to
Chapter III of the Engineering series, the
coils under opposite poles are connected in
series with each other, rather than in the
ordinary parallel manner. Each pair of
coils terminates in a two-segment commu-
tator, and the several groups are also con-
nected in series, thereby resulting in giving a
high total electromotive force. For a four-
pole field, the same scheme is followed, and is
fairly wellshowninFig. 6. Whilethe commuta-
tor for each set apparently has four segments,
the effect is really identical with two segments,
for opposite ones are connected together.



144

Fig. 7. Large Brush Arc Dynamo employing Winding
shown in Fig. 6

Imagining the current to start at the negative
brush, it will pass through coil 1, lying, say,
under a double north pole, then pass by the
wire shown by a dotted line to coil 9, under
south poles, then through coil 17, under the
second set of north poles, then through coil
25 under the second set of south poles, and
then to the other segment of the commutator.
The directions taken around the successive
coils are correctly represented, for the elec-
tromotive force induced in coil 1 will be in
the same direction as in 17, but in the oppo-
site direction to that in coils g and 25. Re-
garding outer ends as going to the segments,
inner ends will join 1 and 9, 17 and 25, but
outer ends join g and 17. If current from an
exterior source be sent through the winding,
poles will be produced in the iron of the
armature core, similar to an ordinary multi-
polar field-magnet. The next set of coils

consists of 5, 13, 21, and 29; its commutator -

is associated with the one just mentioned, so
that the middle of one set of segments is just
beside the gaps in the other; the brushes
belonging to these two commutators are
clamped in the same holder. A second pair
of commutators belongs to coils 2, 10, 18,
and 26, for one set, and to coils 6, 14, 22, and
30, for the other; the third consists of 3, 11,
19, 27, and 7, 15, 23, 31; the fourth of 4, 12,
20, 28, and 8, 16, 24, and 32. The result is
that twenty-eight out of the total thirty-two
coils are successively in use, so joined as to
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give the highest possible electromotive force.
A view of a complete machine is given in
Fig. 7. In its entirety it represents a re-
markable assemblage of principles, em-
bodied into a highly specialized structure
limited to the one branch of series arc light-
ing. Taken in connection with Chapter
III of the Engineering series, a reader ought
to be able to secure an accurate idea of the
peculiarities of this class of dynamo ma-
chinery.

In the actual construction of ring arma-
tures, especially those for high voltages, con-
siderable caution must be used in insulat-
ing the interior portions of the core. The
outer corners, too, where the supporting
spider terminates, require careful covering, a
good rule in every case being not to let the
edge of the insulation be too close, but to
bend the cloth into or over all such places.
On the outer surface of a smooth core, where
the insulating is easiest, it can be thinnest,
thereby minimizing the air gap. Toothed
ring armatures obviously are exempt from
this consideration.

The readerjmay be interested to apply
some of the theoretical principles to the ex-
amination of an actual armature, and for this
purpose a small one is shown in Fig. 8, being
suitable for a % kilowatt generator or % h. p.
motor.

The dimensions employed are 4% inches in
outside diameter, 3 inches in inside, and 33
inches in axial length of laminations. With
an air gap of } inch over the smooth core, the
bipolar field-magnet can readily supply 400,-
ooo lines of force, and with speed between
1800 and 2400 revolutions per minute, the
various conditions of the winding and the
use of the machine will be complied with.
For convenience of holding the finer wires
in place during the winding, fiber pegs are
shown inserted into saw cuts in the brass
heads, similar to the method employed
with smooth drum cores. For coarse wires
they are not particularly needed. The in-
terior of the core is shown divided into eight
equal spaces to match those on the exterior;
the walls shown separately at ¢ and b can be
made of leather board or thin fiber, the un-
occupied ones during the process of winding
being temporarily filled with strips of wood.

In winding, it is well to measure the
probable length required for one coil, to cut
off a length of wire to exceed that with a
reasonable margin, and then to begin the coil
with the center of the wire. Two persons are
essential for convenience and reliability, and
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Fig. 8. Diagrams of Ring Windings for Small Dynamo

when finished both ends of the coil will be
from the outer layer. Temporarily twist
these ends together, and proceed with another
coil. Finally, when connecting to the com-
mutator, all the wires coming from inside the
core are soldered first, then with a suitable
advance to give the progression through the
successive coils, the outer ends are attached.

For 110 volts thirty turns per coil are
needed, and the largest wire that can be
gotten into the space is No. 20; ten turns per
layer, and three layers form the arrange-
ment. For 5o volts fourteen turns suffice,
and seven turns per layer, with two layers of
No. 17 wire practically fill the same space.
For a plating dynamo for only eight volts,
special provision must be made. It is seen
that the smallest number of turns will be se-
cured when there is only a single layer of
wire; this can be of No. 12 size, and will allow
five turns per coil, and if the proportion holds,
the result should be about 16 volts. To
halve this value the expedient of winding
two parallel and independent circuits must be
employed. - The entire space will thus be
filled, but with only half as many turns in
series; twice as many amperes will be avail-
able as a single winding could supply, but at
half the voltage. The wires could be carried
along together, using, alternately, two and
three turns per segment, with the result of

soldering four ends toeach. A better method
is that shown, in which' the two windings are
quite insulated from each other. With the
thirty-two spaces and thirty-two commutator
segments, imagine every other space and seg-
ment skipped, the remainder being occupied
with a complete winding; then let the inter-
vening spaces and segments be occupied by
an exactly similar winding. The brushes
would need to be thick enough to bridge
across three segments, but sparking at the
commutator would be lessened, or indeed
eliminated, for now to hold a spark two in-
sulations must be jumped instead of only
one, as in the ordinary case.

Finally, let the rule be applied for finding
the ohmic resistance of the different wind-
ings. The average length of one turn of
wire may be taken as 11 inches. Thirty
turns then require 330 inches or 28 feet; the
total thirty-two coils require goo feet. No.
20 wire has a resistance of 10.5 ohms per
1000 feet, but the resistance of the wire as
wound upon the armature is not the g.45
ohms resulting from this simple proportion;
it is only one quarter as much, or 2.4 ohms.
If 5 amperes is a safe allowable output for the
armature, 12 volts will consequently be
wasted in overcoming this resistance, or
about eleven per cent of the total electro-
motive force. For the 5o-volt case the total
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length of wire will be 416 feet, with a resist-
ance of 2,2 ohms, but as grouped upon the
armature only .54 ohm; at 10 amperes’ out-
put there will be .54 of a volt lost, or eleven
per cent as before.  For the low voltage case,
the length of wire for each winding will be 74
feet, with a resistance for the simple wire of
.12 ohm, or as wound, of .031 ohm; taken in
parallel with another similar winding, the re-
sistance will be halved, or only .o155 ohm.
At 65 amperes’ output the loss will be 1 volt,
or not far from the same eleven per cent.
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One fact should not escape observation,
that in winding the same size of armature for
various voltages, the wire for the higher vol-
tage will occupy the more room. One reason
is that the insulation is of about the same
thickness on small wires as on large, and the
accumulation of several lavers becomes ap-
preciable. Then again, the higher voltages
require greater insulation from the iron core.
The relative spaces occupied by the wire are
brought out in the figure.

WIRELESS TELEGRAPH STATIONS IN BALTIMORE

THE wireless telegraph  “mania” has
reached a high state of development in the
Monumental City, the majority of amateurs
using the latest methods of tuned systems.

The ages of these amateurs vary greatly,
the youngest being under fiftecen years, while
the oldest—well, that cuts no figure, but he
is at least fortv-five vears voung.

The development of this art was primarily
in the hands of certain emplovees of the
C. & P. Telephone Company, who ad-
vanced from the filings coherer stage to the
tuned circuit and detector degrees in leaps
and bounds. They, in turn, have started
others, until at least thirty different wireless
enthusiasts have excellent receiving and
transmitting stations.

Among the best equipments are those of
Mr. F. T. Iddings, the “Father of Wireless”’
in Baltimore; that of Mr. Harry Kirwan, of
West Arlington; Mr. Robert N. Adams’
station in Walbrook; and the station of W.
C. Getz on Fulton Avenue, Baltimore.
These were the original four in Baltimore
wireless development.

The recent experimenters in this field, w ho

THE ELECTRIC FURNACE has found a new
field of application in the manufacture of
glass. The electric furnace is peculiarly fitted
for the production of heat in the glass in-
dustry, since it introduces no impurities in
the shape of combustion products. Molten
glass being an electrolyte lends itself readily
to electric furnace methods. The first elec-
tric furnace for glass making was designed in
Germany in 1882. It consisted essentially of
a carbon crucible, open at the base and lined

have made notable records for the short time
that they have been “on the job,” are Mr.
Slade, who has an excellent station at the
Marlborough Apartments; Mr. Henry, whose
station competes fairly with those of the
government; The Voltamp Manufacturing
Company, who have introduced an inno-
vation in mast construction, in shape of a
mast built of pipe sections; and the station of
Mr. Bosley Thomas on Carrollton Avenue.

The former as well as the latter experi-
menters owe a good deal of their success to
the cooperation of Mr. Kelly, of the firm of
Wm. A. Read & Co., who with Mr. Waddell
formerly operated the De Forest station on the
American Building of this city.

Judging from the past success of exper-
iments, Baltimore will soon hold the en-
viable position of being the center of wire-
less development in the United States. This
is but right, since it was in Baltimore that
Professor Morse first successfully demon-
strated wireless telegraphy, and had the first
telegraph line between Baltimore and
Washington.

with a net of platinum wire. , Into this the
raw material was fed, being fused by the heat
dropping through into refining vessels be-
neath. A recent type combines the arc and
resistance principle of electric heating. In
this the furnace consists of three parts: the
upper an arc for melting the raw materials;
the intermediate, the resistance furnace, in
which a species of refinement takes place
which the molten mass completely undergoes
before it overflows into the lower receptacle.
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PATENTS —Part II
A LECTURE DELIVERED BEFORE THE SCHENECTADY SECTION, A. L. E. E.
ALBERT G. DAVIS

THERE is another power in the Court,
which is the so-called Preliminary Injunction,
or Temporary Restraining Order. This in-
junction is the one so much talked of in labor
difficulties nowadays. The theory is this:
If a man had some right which was being
assailed by an irresponsible person, or if
some irreparable damage was threatened,
the Court might issue a preliminary injunc-
tion to keep things in their original condition
until the right could be definitely ascertained.
Take, for instance, the case where a man
owned an estate merely for life (a circum-
stance which was common in England), and
some one else was alive who was entitled to
that estate at his death; and the tenant for
life on this estate committed waste — cut
down the ancestral shade trees, or dug mines
in places where it was against the ruleto
dig mines — doing something to impair the
value of the property, the Court would issue
an injunction to prevent him from doing it.
Or assume the case where a man is wrong-
fully in possession and the owner is suing for
the property, and the person in control pro-
ceeds to commit waste. He knows that he
will be thrown out eventually, and thinks he
will get what he can out of it and turn it
into money. If this happens, the Courts
issue writs of temporary injunction, prevent-
ing this from being done, and maintaining
the status quo until the case is settled. Our
temporary injunction in patent suits is based
on this. We say we have a good, strong,
valid patent, and that we have invested
money in this business; and here comes an
irresponsible person who is competing with
us, lowering our prices, selling an inferior
article and spoiling our reputation, and so on.
On that basis, we sue him. I have already
said it may take a year or two to get a suit
settled; so we petition the court for a tem-
porary injunction, preventing him from
further depredations and maintaining the
status quo. These are sometimes granted,
but ordinarily only when the patent has been
sustained in another suit. .

To obtain a patent an application is pre-
pared, containing a petition, specification,
drawings and claims, and an oath. The
petition is respectfully addressed to the Com-
missioner of Patents. The inventor makes
the statement that he is sole and true in-

ventor, etc. These papers, together with
$15, are deposited in the Patent Office
and given a number — called the Serial Num-
ber, which is the application number, not
the patent number — and are referred to an
Examining Division. There are some forty
odd examining divisions, some having to do
with the electrical arts, some with the various
mechanical arts, etc. Each of these divisions
has a Chief and five or six assistants called
Assistant LExaminers. These are mostly
young men, college graduates. They read
the application through very carefully, see
if it conforms with the law, if the drawing
shows the invention properly, etc. And
then they look at the claims, study each claim
by itself separately, and see if every com-
bination claimed in that case is new. Ordi-
narily they do not find them all to be new.
They then write a letter to the applicant or
his attorney, criticizing the drawing, perhaps,
and stating that the applicant forgot to sign
his name; that the ink is pale; that such and
such a word is spelled wrongly in the specifi-
cation; that the description is not full and
complete so that they can understand it,
etc.: that claim one is rejected on such and
such a patent, such and such a publication,
and so on. The attorney reads this letter,
gets out his references, and tries tc see
wherein the invention is not described fully
or is anticipated. He often finds that he
made his claim too broad. He writes a letter
back to the Patent Office in which he may
modify or erase some claims, and may
respectfully set forth his reasons for insisting
that some of these claims are not met. And
so goes the correspondence between the
attorney and the Patent Office, which cor-
respondence sometimes extends over a period
of several years. The law only requires an
attorney to answer a letter from the Patent
Office within one year after it is written, but
he must answer the letter fully and advance
the case each time. Finally, the Examiner
will have reduced the claims to a point which
he considers proper, and the case goes out
of the Examining Division, and the inventor
receives notice of allowance. He is given
six months in which to pay the final fee of
$20, and the patent is then issued.

It does not always go as smoothly as that.
Sometimes the attorney and Examiner dis-
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agree, and in that case there is a system of
appeals which can be carried to certain
courts in the District of Columbia; but the
ordinary applications go through, as I have
said. You will see the importance of having
a good lawyer to draw the application, a man
who knows something about the art and
invention. I do not know of any other
branch of the law which requires the ability
that is needed to draw a really good patent
application. It is an exceedingly difficult
document to draw, and requires a man who
is a great deal of a lawyer, a great deal of
an inventor, and a prophet — for he must
look ahead. Usually the inventor does not
know what he has invented; he has not put it
in its proper place in the art. The inventor
ordinarily sees only one side of it, and it is
the unusual thing for a case to be properly
drawn. You might go to the very best
patent lawyer in this country with an inven-
tion, and, I say, it would be the unusual
thing to find out years afterward, when the
patent was subjected to the test of courts,
that it had been really well drawn — you
will generally see where it could have been
drawn better.

It occasionally happens that two, three, or
four men invent the same thing at about
the same time, and my chief in the Patent
Office years ago, would jocosely advance the
theory that there were “invention microbes”
going around biting people to make them
invent things, and if the same microbe bit
two different people they invented the same
thing! Some such theory almost seems
necessary to account for the enormous num-
ber of cases where the same thing is invented
by different people at about the same time.
When two or more applications are pending
in the Patent Office simultaneously, claim-
ing or trying to claim the same invention,
the office institutes Interference Proceedings
to find out which is the first inventor. A
certain official in the Patent Office, called the
Examiner of Interferences, decides which
of these is entitled to the invention, and
from his decision an appeal may be had to
other tribunals, and the proceeding is long
and expensive.

In such a proceeding, the first question is
as to who first reduced the invention to prac-
tice; that is, who first put the thing in prac-
tical form. It is not merely, or mainly, who
filed the application first (although the filing
of the application is regarded as equivalent
to putting the invention in practical form),
but the question is, who first reduced the
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thing to practice. Broadly speaking, he is
the inventor, unless the other party to the
interference can show that he was the first
to see it in his mind in practical form, —to
have a definite conception of the invention —
and that he was using due diligence at the
time the other party was making the inven-
tion. This means that if you make an
invention, put it on paper, get witnesses, and
do nothing else; and if somebody else sub-
sequently makes the invention and files his
application before you file your application,
or builds the machine and runs it before you
file your application, he is the first inventor.
He is the inventor unless you show that at
the time he came into the field, you were
using reasonable diligence in perfecting that
invention. In other words, you cannot sleep
on your invention. In our practical experi-
ence it has happened that a man would come
in with a sketch which he had had several
years, asking us to get a patent and telling
us that some other company was putting it
out, although he was the inventor. He had
made the sketch and filed it away. It would,
obviously, be an injustice if we could, with
that old piece of paper, take the invention
away from the man who gave it to the world.

I have heard a man say that the average
inventor is too secretive. His idea was that
if a man makes an invention he should tell
everybody about it —put it in the news-
papers. That advice is not always good, but
the Courts have ruled that no man can prove
his invention simply by his own testimony.
Even after a patent is issued, a man can take
away that patent from a patentee, or rather
get a new patent for himself, by showing
that he is a prior inventor and that he was
using reasonable diligence; unless he is
barred by Sec. 4886, Revised Statutes, as by
two years’ public use, etc. Usually, then, a
patent can be taken away on a proper show-

ing that the patent was not issued to the

really first inventor; therefore, it is necessary
that a man should have his proofs in proper
form. In the documents intended as proof
of invention, the thing should be fully de-
scribed. We want a man to write a good,
specific letter, and have it witnessed by two
or three witnesses — we want our proofs.
We can then follow the thing up and put it
through. The secretive inventor who is
afraid to tell of his invention is always taking
the chance of some one else, some inde-
pendent inventor more communicative than
he, taking his invention away from him.
Many employers require that inventions
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made by employees along the employer’s
line of work shall belong to the employer.
This rule is enforced by contract in many
cases. With the General Electric Company
it is a rule, whether a contract exists or not.
This policy has been criticized by inexperi-
enced men and by men. unaccustomed to
inventions; but as a rule, it has not been
criticized by men who have made important
inventions; such men have recognized that it
is necessary, and eminently fair and proper.

In my experience it is rare for an inven-
tion to spring complete from one mind. It
is ordinarily worked up through a long and
painful process involving considerable ex-
penditure of time and money. Of course
one man, or one set of men, will take the last
step, will devise the actual thing which goes
into use, will make the suggestion which
finally makes the device operative and suc-
cessful. This man or group of men will
necessarily have to make the patent applica-
tion, but much of the real credit may well
belong to others.

I do not suppose any question would be
raised if we made a practice of keeping our
various processes of manufacture secret, as
an employer is ordinarily supposed to have
the right to do; and I presume that an in-
ventor, who under these circumstances devised
a secret process and saw it put into use under
his instructions in our works, would consider
himself bound to keep the secret when he
left us. Now, in a concern as large as the
General Electric Company, it has been found
practically impossible to keep secrets, and
it is, in general, the policy of the Company
to try to obtain through the patent law that
protection which it cannot obtain by secrets.
The only way in which this can be done is,
of course, to have the inventor execute a
patent application and assign it to the
Company.

It should also be remembered that patents
are not granted for every form of original
work; in fact they protect only a limited
range of inventive skill and effort. The
man who lays out a great power transmis-
sion, carefully choosing the number of
phases and voltages, arrangements of appa-
ratus and circuits with reference to peculiar
conditions; the man who designs a great
generating station to meet the circumstances
existing in some particular city or railway;
the man who devises a scheme of financing,
or who conceives a new idea in connection
with the sale of our apparatus; all these men
use their minds and use them in a highly
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creditable way, and sometimes the amount
of ability and even genius required for such
work is almost infinitely greater than that
required to make the ordinary mechanical
invention. None of these efforts are capable
of protection by the patent system, so that
the employee gets from them no benefit ex-
cept the recognition of his skill and diligence,
which the Company ought to give him, and
which the Company tries to give every em-
ployee who does good work in its behalf.
Why should the man whose mind happens
to run in the direction of that limited class
of original work capable of protection by
the patent laws be treated in any different
way ?

And so it is the policy of the Company to
enforce the rule which we have mentioned
above, and to endeavor as far as it can, to
recognize good work in any form, inventive
or non-inventive; the good work of the
mechanic, foreman, superintendent, or man-
ager; the good work of the draftsman who
lays out designs in such a way that the
machine will properly fulfil the function for
which it was intended, who puts enough
material here and not too much material
there; the.good work of the commercial man;
the good work of the clerk; the good work
of every man who, in his sphere of action,
does something for the benefit of the Com-
pany. That particular class of effort which
leads to patents on inventions is somewhat
more tangible, somewhat more easily recog-
nized than any other class, and for that
reason my experience shows me that it has
been in general recognized, if anything, in
more than its proportion to its deserts.

In closing this branch of the talk I can
only say to those few who criticize or object
to our system, that I would like to have them
sit down and work out a policy on which
they would run an organization of the size
and complexity of the General Electric Com-
pany, which should be based on any other
principle; to consider whether they would
dare to assemble together thousands of good
men from all over the world and to lead
them into the very inside secrets of the busi-
ness of the Company; to put them in a posi-
tion where they are capable of making little
improvements or big improvements; to put
them in touch with the vital problems of the
art years before the average inventor ever
hears of such problems, without enforcing
some such practice.

Now I suppose in considering any question,
any system, any institution, it is worth while
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to stop and see if it is a good thing. No
system is perfect, and no system is free from
disadvantages, one of which in the Patent
system may be the amount of money that
it has cost. There have been taken out in
this country about 8oo,000 patents. If we
assume that these cost $100 apiece, we
get $80,000,000 for the cost of taking out
these patents. If we assume $1000 apiece
to cover time of the inventor, experiments,
etc., the sum becomes enormous. Another
objection to the patent system is that it can
be used as a vehicle of oppression. I suppose
there is no power which cannot be used for
evil. It has been said, and said doubtless
with some measure of truth, that some great
corporations sometimes oppress small cor-
porations by filing patent suits against them
without good cause, and this has been done
— there is no question about that. I do not
think, however, that it is a common practice.
Where this is done once, a corporation is
oppressed, pestered, and harassed a hun-
dred times by the dishonest claims of fake
inventors. However, the patent system has
built up the interests of this country. No
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man, no corporation, nothing except the
government could afford to run our research
laboratory unless the patent system existed
to protect the result of the work. The history
of the steam turbine is a history of pouring
hundreds of thousands of dollars into its
development, and now the patent system of
the United States is the thing on which we
depend to help us to get our money back.
The world at large is richer for the gift of
this new prime mover, and the people who
had the courage to put their money into it
will find that the patent system will make it
easier to get their money back. I think the
same principle can be applied to all indus-
tries in which great sums of money have been
spent, relying on the patent system for re-
turns. Inventors, men of courage, perhaps
men of poverty, sacrifice, work, and struggle
along vear after year, and at last bring out an
invention; and the patent system has given
them their encouragement and brought them
their reward. And such a system as that is
one which should be criticized in the spirit
of benevolence, rather than in the spirit of
destruction. — General Electric Review.

WOODPECKERS DESTROY TELEPHONE AND TELEGRAPH POLES

Birvs are destroying the telephone and
telegraph poles in the south and southwest,
particularly in Texas, Arizona, and Cali-
fornia. In some places fifty per cent of all
the poles along the right-of-way have been
riddled by these innocent offenders, which
belong to the woodpecker family.

One of the Western Union ofhcials, who
has recently returned from an inspection
through the west, reported having seen
twenty-five telephone poles with two or three
hundred holes drilled clear through them.
Some of the holes were three or four inches
in diameter. _

An officer of the Illinois Central Railroad
counted the white cedar telephone poles along
the right-of-way near Covington, Tenn.,
which had been affected by woodpeckers, and
found that out of two hundred and sixty-
eight poles, one hundred and ten, or forty-
one per cent, had been bored. "

In some cases destruction of the pole takes
only a few months, and the weakened con-
dition makes it dangerous for a lineman to
climb the stick.

The real object of the birds in drilling the
holes is uncertain. One telephone man said
that the humming of the wires was mistaken

by the birds for insects excavating beneath
the surface of the wood, and that they drilled
the poles in quest of these imaginary insects.
It is very probable, however, that the holes
are excavated for an entirely different pur-
pose. The woodpecker is a provident bird.
At the proper season it stores up a supply of
acorns and other foods for future consump-
tion. In the summer, these holes are often
found stored with acorns.

Many methods for preventing this damage
have been suggested, but probably the most
successful is preservation with creosote. A
line of creosoted poles, opposite the one near
Covington, was examined, and not a single
hole was found. When it is considered that
creosote will not only prevent the damage
caused by the woodpecker, but also protect
the pole indefinitely against both insects and
decay, its great value as a preservative is
apparent. :

The Forest Service has spent considerable
time in developing a cheap yet efficient
method for the treatment of telephone and
telegraph poles. The results of the work are
embodied in several Forest Service circulars,
copies of which may be obtained without cost
from the Forester, Washington, D. C.
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THE “JUNE BUG” AND ITS FLIGHTS

HARRY WILKIN PERRY

ErrForTs at flight with heavier-than-air
machines which began at Hammondsport,
N. Y., on March 18 last, with a flight ma-
chine called the “Red Wing,” culminated
on July 4 in the first successful flight of a
kilometer in a straight line, publicly wit-
nessed and officially timed, by the ‘‘ June
Bug.” TItis particularly pleasing to patriotic
Americans that this flight, which was made
especially for and succeeded in winning the

The * June Bug,” Aerodrome, No. 3, in full flight.

International trophy presented for compe-
tition by the Scientific American to the Aero
Club of America, should have been made on
the National Independence Day. It shows
that America is well abreast of France and
other European countries in the develop-
ment of the elusive vet alluring science of
human flight, which has for centuries baf-
fled the most studious and courageous in-
vestigators. It is now generally admitted
even abroad that the United States leads the
world in the development of the aeroplane
through the efforts of the Wright brothers.
With a view to dispelling the growing im-
pression that America was losing ground in
this field of endeavor and of encouraging
other inventors and experimenters, the

Aerial Experiment Association was formed
by Dr. Alexander Graham Bell, Lieutenant
T. E. Selfridge, Glenn H. Curtiss, Captain
F. W. Baldwin, and several other original
students of aviation, to build airships and
fly them publicly where all who cared to
might look on and inspect the machines.
These men believe that the most rapid prog-
ress in the development of successful flight
machines can be made by a free interchange

Cloud of dust behind

of knowledge and experience among students
of the problem. Up to July 4 they had built
and flown three aeroplanes. The first was
the “Red Wing,” which made a flight of
three hundred and eighteen feet over the ice
_of Lake Keuka, at Hammondsport, on March
18, but was afterward wrecked by losing its
balance and falling upon the ice. The
*\White Wing” was then built along the
same lines as its predecessor and fitted with
bicycle wheels. Inits first trial on May 19 it
flew two hundred and seventy-nine feet atan °
elevation of about ten feet from the ground,
and again on May 22 it made a flight of more
than- one thousand feet, rising to a vertical
distance of twenty-five feet and traveling at
an average rate of thirty-six and one half
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miles an hour. This machine was badly
damaged by dashing to the ground when, in
a later attempt, it was operated by a different
member of the Association.

The “June Bug” was then quickly built
and several trial flights were made with it
on June 21, when in its maiden flight it trav-
eled four hundred and fifty-six feet at a speed
of twenty-eight miles an hour, and in its
third ascent covered a distance of one thou-
sand two hundred and sixty-six feet in twenty-
five seconds, or at a rate of thirty-four and one
half miles an hour. Four days later it was
again taken out and on a second attempt
driven three thousand four hundred and
twenty feet in just sixty seconds before
several hundred spectators, the flight being
voluntarily brought to an end to avoid trees
and a fence that surrounded the grounds
and threatened damage because the height
attained was only twenty-three feet. This
performance was considered remarkable by
the experts present, as it was only the seventh
flight of the machine and the eighth made by
the aviator, Glenn H. Curtiss. In order to
cover such a distance within the grounds
used by the experimenters it was necessary
to fly in the arc of a circle, which required
the perfect operation of the controls and
engine. The success is attributed also in
large measure to the revarnishing of the
cloth of the planes to prevent passage of air
through the fabric. Three failures of the
machine to rise into the air on the day fol-
lowing its maiden flight were due, it was said,
to the varnish being affected by excessive
heat, leaving the cloth porous so that the air
passed through.

Following the flight on June 25, which ex-
ceeded the kilometer by one hundred and
thirty-eight feet, the officers of the Aero Club
of America in New York were notified of the
intention to make an official attempt for the
$2000 trophy offered as a prize to the builder
of the first heavier-than-air machine to fly
one kilometer in a straight line before proper
witnesses and timers.

On the evening of July 4, following a day
of thunder showers, the first trial was made
at six o’clock when the “ June Bug” or Aero-
drome No. 3 rose quickly into the air to a
height of ten or twelve feet and, moving at a
rate of thirty-five miles an hour, was steered
to avoid a vineyard and sweep over a field of
oats. It then settled down easily in a high
grass without damage, but about one thou-
sand feet short of the kilometer. It was

pushed back to the starting-point and some
adjustments made to the tail, which had
been given too much of a.downward incli-
nation. Just as the sun went down at seven
o’clock the aerodrome was started on its
second and prize-winning flight. It left the
ground sooner than was expected, two hun-
dred and thirty-six feet before it reached the
line marked for the start, and followed the
same course as before, gliding with perfect
equilibrium at a height of about twenty feet.
Dropping slightly, it passed directly over the
kilometer post, but, instead of alighting at
once, flew on for about fifteen hundred
feet farther in a sweeping curve, and
descended easily in a meadow in which the
hay had just been cut.
flight was forty-two and one half seconds,
and the distance covered fully a mile. Charles
E. Manley, formerly assistant to the late
Professor S. P. Langley, and Stanley Y.
Beach, representative of the Aero Club of
America, supervised and timed the trial,
which was witnessed also by the following
members of the Aero Club: A. M. Herring
(one of the successful bidders for the con-
struction of a heavier-than-air flying machine
for the U. S. Army), Captain F. W. Baldwin
(who is a veteran aeronaut), Alan R. Haw-
ley, Augustus Post, E. L. Jones, and others.

The  June Bug,” which thus became the
winner of the International Trophy, is, like
nearly all of the heavier-than-air machines
that have made really successful flights, of the
double plane type. It differs in several im-
portant respects from other aeroplanes, such
as the Wright brothers’, Farman’s and Dela-
grange’s, as in having the ‘““wings” made
easily removable from the central framework
carrying the operating mechanism and the
aviator, and having the wings curved toward
each other and tapered toward the ends.
The central framework is of steel tubing and
wood and is supported on the ground by
three small bicycle wheels, of which the front
one is used for steering. The weight of the

* flying machine, with its wings and tail, is

nearly balanced over the rear wheels, but the
operator sits well forward on a wooden seat
in the middle of the tricycle frame. Over
the under side of this frame is stretched fabric
to assist the aeroplanes in supporting the
weight. A similar strip of fabric is stretched
at the top of the steel framework overhead.
Almost in the center, directly over the rear
axle and at the back of the aviator is the
engine that furnishes the power for propul-

The time of the -
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sion. It is a 40 h. p., air-cooled Curtiss
gasoline engine, having eight cylinders set at
an angle of 45° to one another, but with a
common crank-shaft, as in the Curtiss 40
h. p. motorcycle that covered a mile in twen-
ty-six and two fifths seconds on the sea
beach at Ormond, Fla., in January, 1907.
To the rear end of the crank-shaft is attached
a two-bladed, six-foot propeller having
wooden blades protected with metal along
the edges. A frame of bamboo poles ex-
tending well forward supports the horizontal
rudder used for ascending and descending.
This rudder consists of a light frame covered
with light cloth. It is pivoted at the apex of
the bamboo frame on either side, and the
cloth is cut away at the center so that the
frame will not interfere with its movements.
In the center, at right angles to the plane of
the rudder, is a stick, to the ends of which the
corners of the rudder are guyed with steel
wire to strengthen it. The position of the
rudder is regulated by this stick, which
is pivoted near its upper end to a rod
that extends backward to meet the end of
the steering wheel post. A simple push
or pull on the wheel alters the angle of the
rudder. The steering wheel is grooved
around its periphery and steel cables pass
around it, through pulleys on either side and
thence to the end of a tiller that guides the

Side View of the “June Bug”
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front bicycle wheel when running on the
ground.

This complete running gear and frame —
chassis, it is called in automobile parlance —
has been driven at a speed of forty-five miles
an hour on the ground. When flight in the
air is to be attempted, the wings are at-
tached on either side and a tail at the rear.
The wings are not flat, but are curved up-
wardly along the front portion and down-
wardly along the rear portion. The material
of the wings is nainsook stretched over a light
wood frame and varnished. Theyare spaced
apart by vertical rods and trussed stiffly in
all directions by wires. At the extreme end
of each wing is a triangular tip pivoted hori-
zontally along its front edge, so that the rear
corner can be moved up and down. It isby
means of these movable tips that the equi-
librium of the machine is maintained when
turning and when air currents vary the pres-
sure at different points of the wings. Wires
attached to the movable corners of the tips
pass through pulleys and to the operator’s
body, so that the instinctive leaningawayfrom
the side that begins dropping will depress
the tips on that side, and by presenting more
resistance to the air, tend to raise it, while
simultaneously the tips on the opposite side
are raised and the pressure reduced, allow-
ing that side to drop correspondingly. -
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Showing Horizontal Rudder in Front and Propeller Blade in the Rear.

‘The “ June Bug” is notable for the small
size of its ““tail”” and the nearness of tail to
the main portion. The tail is of box kite
form, about half as deep and one quarter as
wide as the aerodrome, and having the same
general shape, the upper and lower planes
curving slightly toward eachother at the ends.
This tail is supported at the ends of four
bamboo poles extending rearwardly from
vertical bars in the aerodrome proper, and
serves the purpose of preserving fore and aft
balance of the machine. At the rear of the
tail, in the center, is a small vertical rudder,
by which the course of the machine is di-
rected to right or left, cables running from
either side forward to the aviator.

From the foregoing it will be seen that the
aviator, in addition to starting and stopping
the engine, must steer the machine when
running on the ground, must manipulate the
horizontal front rudder to cause it to rise and
descend, must move his body to adjust the
wing tips to every movement of the aero-
drome out of a straight and level course, and
move the vertical rear rudder to swing to
right or left to avoid obstacles or make a cir-
cuit at will. As a flight of a mile lasts less
than two minutes from the starting of the
engine to the alighting of the aeroplane, it

G. H. Curtiss, Aviator

may be guessed that the operator must be
clear-headed and quick to act. Movements
of the air are most uncertain, and when mov-
ing at nearly forty miles an hour at a height of
from twelve to twenty feet from the ground, a
delay of a second or two in correcting any
tendency to drop at one end or to shoot down-
ward or upward, may result in the wrecking
of the machine and injury of the aviator. In
one flight, when the tail was adjusted at an
improper angle, the machine continued to
rise too fast, despite efforts to keep it on a
level course by means of the front rudder, so
Mr. Curtiss left his seat and crawled out on
the frame to bring his weight farther for-
ward, thus causing it to descend until he
could alight with it. The danger in thus
displacing so great a weight when in motion
is evident to any one.

Complete, the * June Bug” weighs about
430 pounds, and has supporting surfaces
aggregating more than 400 square feet. From
tip to tip of wings it measures 42 feet 6 inches.
About 250 pounds’ thrust is developed by
the propeller when the engine is turning
1200 revolutions per minute and developing
about 25 h. p. The motor is supported on a
pair of horizontal wood bars bolted to the
uprights of main frame and has a carbureter
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at the head of each cylinder — eight in all —
supplied with fuel from a cylindrical, pointed
gasoline tank supported in a strap-iron cradle
directly above the engine. The engine has
free exhausts, and the fly-wheel is very light,
with wire $pokes and a thin rim. '
When in the air the ‘June Bug” has a
stately motion that is deceptive as to speed.
When moving at thirty-five miles an hour it
seems tobe going only twenty, since thereareno
near-by objects by which to estimate the rate.
The exhausts are rapid, but not veryloud. In
rising from the roadway it leaves a cloud of
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dust, and a trail of blue smoke from the ex-
haust hangs in the air behind it.

The “June Bug” was designed by Lieu-
tenant Selfridge, who was assigned by the
United States Army to assist in the experi-
ments of the Association. The funds for the
work haveall been advanced by Dr.and Mrs.
Alexander Graham Bell. Dr. Bell is best
known as inventor of the Bell telephone, but
has given considerable study during recent
years to the tetrahedral kite with a view to
the adaptation of the principle to human
flight.

HOW TO PARAFFIN WIRE

RAY HIGGINS

THE following are notes on how to make
an apparatus with which one can conven-
iently and easily paraffin wire, and as needed.
It is simple, and can be easily made in a few
minutes.

First procure the pan you intend to use for
the purpose; one fourth gallon pan will be
large enough.

The details of the construction are given
in the diagram, in which P is the pan; B is the
base of 1-inch pine; S is the spool of wire
supported near one end of the base by nail-
ing on the standards H and H; F is a spool,
with narrow flanges, supported near the bot-
tom of the pan by the standards T and T.
These may be made of two short pieces of a
roller fitted into holes bored in the base; A
is a block of 1-inch pine with a piece of
leather tacked on one side. Four nails should

be driven in the base just outside of the edge
of the pan to keep it from sliding off the pan.

Now, first having bored a hole in the base
between the two spools, pass the wire through
this hole, under the spool into the paraffin,
then through a small hole in the leather and
a notch in the block A, and a notch between
the base and the pan. Now tie a string
around the wire between the leather and the
paraffin, making the knots so that they will
not pull through the hole in the leather. This
makes the wire smooth, and by making the
string tighter or looser you can regulate the
thickness of the paraffin.

Place the paraffin on the stove; when the
paraffin is melted, pull out the wire as needed.
To keep the pan from sliding, place a flatiron
or some other weight on it.
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INDUCTION COILS FOR WIRELESS TELEGRAPHY

R. P. HOWGRAVE-GRAHAM

THE amateur who is interested in wire-
less telegraphy will do well to make a careful
study of Mr. Delves-Broughton’s most inter-
esting and valuable article published in the
August issue. It gave me great pleasure to
see the design of induction coils or trans-
formers for wireless telegraphy treated in such
a masterly and bold manner. Mr. Delves-
Broughton has gone straight to the root of the
matter,and no one who has experimented with
wireless telegraphy at all can fail to appreciate
the importance of obtaining a thorough grasp
of the requirements of this particular branch
of work. Such a grasp is shown in this article,
and it should prove a death blow to the
obstinate determination of many amateurs
to spend much unnecessary time, money,
and worry over buying or making coils giv-
ing long sparks when they are only for use
in wireless telegraphy.

At the same time, the amateur ‘should
remember that such coils as Mr. Delves-
Broughton describes are the worst possible
type for radiators of small capacity, and are
only an improvement for large capacity
aerials in distance working. A hotfat spark isa
great disadvantage where the capacity is small.

There are one or two other points which I
should like to put before amateurs in this
connection, and I hope that Mr. Delves-
Broughton will pardon the intrusion into his
grounds.

The amateur will always be apt to meet
with contradictions and puzzles until he gets
quite a clear conception of the difference
between quantity and current. One can no
more speak of the quantity of the current
flowing than one can, in connection with a
river, speak of the number of gallons of the
rate of flow.

If one wanted to specify the rate of flow
of a river it would be useless to say it was
1000 gallons: 1000 gallons where? A
thousand gallons per yard, or per mile of
length? A moment’s thought will show that
rate of flow must include the dimension of
time. We would speak of a stream as hav-
ing a rate of flow of 1000 gallons per minute
or per second, which, in precise language,
would mean that in every minute or second
1000 gallons flowed past the point in ques-
tion. In fact, rate of flow = quantity
divided by time.

In electrical work the current is nothing
but the rate of flow or the number of units of

electrical quantity (coulombs) which pass
any.point in the circuit during a second.
Quantity may be entirely dissociated from
any idea of current. A quantity of elec-
tricity, or, strictly speaking, an equivalent
storage of energy by di-electric strain, can
stand motionless in between the coatings of
a Leyden jar, and is then static; but on join-
ing the coatings by a wire, a flow takes place
and the quantity stored passes round the
circuit, manifesting itself as a current until
the circuit is in equilibrium. Now what I
want to emphasize is that the value of this
current will depend on the nature of the dis-
charge circuit, while the quantity which
passes is fixed beforehand by the capacity
of the jar and the potential difference to
which its coatings are raised.

If the jar discharges through a long, wet
thread, the current will be small and the
quantity stored will take some time to get
out; but if the circuit is of copper, there will
be a strong current lasting for a very short
time. If the right conditions are provided,
this current will overshoot the mark and
reverse the charge of the jars, producing os-
cillation; but this is another story. The
great point is that the quantity is, in the
simple case, fixed, and the average value of
the current is the quantity divided by the
time occupied by its motion. Let us now
see precisely what is required of the second-
ary of a coil for ““wireless.” To begin with,
the aerial must be charged to a potential
sufficient to produce a spark at least a cen-
timetre in length. As it is well to have a
considerable margin to get certainty and
regularity of discharge, we may design the
coil to give 2-inch spark, as Mr. Delves-
Broughton suggests. Furthermore, at each
break of contact the guamtity which the
secondary coil can force into the aerial must
be sufficient to raise it to the required po-
tential, and the loss of voltage due to the flow
of this quantity through the secondary must
not be sufficient to lower the potential
beyond a certain point. Mr. Delves-Brough-
ton is, therefore, wise in designing for a
2-inch spark; and if everything is arranged
to give the fattest spark possible, it simply
means that the secondary is capable of sup-
Plying sufficient quantity to raise the capacity
of the particular aerial used to the necessary
potential, with sufficient margin to coun-
teract irregularity and leakage.
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The confusion between quantity and cur-
rent is well illustrated in the Linesman’s
Detectors of commerce. These often have
three terminals — the center one common;
and the outers marked with the absurd sym-
bols Q and I, meaning ‘‘quantity” and “in-
tensity.” The terminals marked Q go to a
thick winding, and are, therefore, most suit-
able for indicating comparatively large cur-
rents at low voltages. The ““intensity” coil
is of high resistance, and is, therefore, suit-
able for small currents at comparatively high
voltages.

After the above explanations it is hardly
necessary to point out the absurdity of the
symbol Q. The only ordinary instruments
which measure quantity are the ballistic
galvanometer and the quantometer, used for
the measurement of magnetic flux.

Again, Mr. Delves-Broughton says that it
is a question of the total number of watts
produced by the secondary. The watt is a

measure of the rate of doing work, while our.

concern in charging an aerial is the total
amount of energy supplied to the aerial.
Energy is rate of doing work multiplied by
time during which work is done. Thus, if
we wanted the most finally correct and scien-
tific way of describing the operation of a
given secondary coil with a given aerial, we
should give the total amount of energy sup-
plied to the aerial and the voltage to which
that energy raised it. This energy could be
expressed in watt-hours or in watt-seconds
or kilowatt-seconds, or ergs.

Calculations of such values are very diffi-
cult, and clear thought as to their meaning
is highly necessary.

The following instance may make my
meaning clearer.

A 10-inch spark coil with continuous cur-
rent and contact-breaker charges a set of
jars, which T use for oscillatory experiments,
to a certain voltage, which represents a cer-
tain energy storage. When I substitute an
alternate current supply, I obtain a flaming
arc from the secondary instead of a long
spark; this arc, though it can be drawn out
to 2 or 3 inches when once formed, will only
jump % inch of air space, and the voltage is
therefore not very high.

Yet when connected to the jars, it is capa-
ble of charging them to a higher potential
than before (once in every half wave), and
therefore the coil supplies more energy per
spark than it did before.

The watts, which can only be considered
as having a definite value at any one given
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moment, or an average value over a given
time, are probably much higher for a small
fraction of a second at the break of the
continuous circuit than they are at any
moment when the supply is alternating.

Nevertheless the energy is more with the
latter, simply because the active time is
longer. All the time during which the alter-
nating wave is rising to its maximum value
energy is being stored in the jars and the
total energy is the product of the average
value of the watts and the time during which
the energy is supplied.

With the make and break the momentary
value of the power in watts is very large,
but the time is so short that the energy is
actually less than it is with the more gradual
alternating current.

If we wanted to produce the maximum
mechanical energy-storage in a strong spring
we could do it more effectually by a gradual
application of hand pressure than by a sharp
blow with a light hammer; the rate of doing
work would be greater at the moment when
the hammer struck the spring, than at any
moment during the application of the steady
pressure of the hand.

The static energy stored in an aerial is
equal to the quantity of electricity stored
multiplied by the voltage to which the aerial
is raised.

The dynamic energy conveyed by a cur-
rent in a given time is equal to the quantity
which passes during that time multiplied by
the volts.

Now the quantity which passes is equal
to average current multiplied by time, and
the average watts equal average volts mul-
tiplied by average current. Therefore, the
energy also equals average watts multiplied
by the time during which the power is
supplied.

The latter statements are only other ways
of expressing what has gone before.

One other point arising from Mr. Delves-
Broughton’s article is in connection with his
remarks about closed magnetic circuits. 1do
not think that there would really be any seri-
ous difficulty about insulating a closed cir-
cuit induction coil of such low voltage as
Mr. Delves-Broughton’s; at any rate, there
is a far more important reason for using the
plain straight cores which are usually
employed.

It is well known that a closed magnetic
circuit has considerable power of retaining
magnetism when the magnetizing force has
been entirely removed. The residual mag-
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netism left in the core of a closed circuit
spark coil is so great that the total flux
change (to which the induction in the sec-
ondary is proportional) is less at the moment
of breaking contact than it is when the mag-
netic circuit is open and can retain only a
small residual flux. These - remarks are
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solely intended to save the amateur any
trouble which might arise from misconcep-
tions as to the principles involved. and they
in no way detract from the great value and
originality of Mr. Delves-Broughton's article.
—The Model Engineer.

HOW TO MAKE A CHOKE COIL
W. E. TURNER

THERE are many inquiries appearing in
the Question and Answer section of electrical
papers regarding rheostats and choke coils
for alternating current, hand-feed arcs for
picture machines, so perhaps a description of
a choke coil I made a short time ago will
prove interesting to a great many who own or
operate picture machines,

A choke coil made as described helow will
generate practically no heat in the operating
room, the heat all appearing in the lamps,
where it is most useful.

But let no one so far forget himself as to
try to use it on a direct current circuit, for its
resistance is so low that it would cause a rush
of current that would blow the service fuses,

Get some stove-pipe iron from a tinner and
have him cut it in strips 3 inches wide and
24 inches long, making enough strips to
weigh 10 pounds. Take about one third of
the strips and cut them in half, making them
3 x 12 inches.

Dip the strips in thin varnish, and when
dry bynch them together with half the short
strips on each side of the long ones, as shown
in the illustration.

T .

Bind the iron tightly together and tape
4 inches at the middle with cotton or friction
tape; then take 4 pounds No. 12 cotton-
covered magnet wire and wind the taped part
of the core, using two wires in parallel, or, in
other words, double the wire before winding
on the core. When one layer is complete as
far as the tape goes, coverit with a strip of
heavy paper and wind another layer on top
of the first one; go on in this manner until all
the wire is on, but leave a couple of loops in
the last layer to adjust the current with,

Tape the coil carefully, and then bend the
ends of the strips back over the coil, taking

the strips alternately from first one end, then
the other,and let theendsoverlap on top of the
coil, dividing the strip equally on each side of
the coil.

When this is done, the whole thing should
be bolted together tightly between two pieces
of iron to prevent its humming.

This coil should be placed in an iron box
and covered with oil or grease and the leads
should be brought out through properly
bushed holes and connected in the circuit the
same as a rheostat.

The lamp will consume about 50 amperes
with this coil in circuit, and give a good
steady light, provided everything else is in
good order.

ExpLaNaTION OF THE UNIT OF ELECTRI-
cAL REsisTANCE. — The unit of resist-
ance in electrical calculations is the ohm.
which is equal to the resistance of a column of
mercury 1 square millimeter in area, 106
centimeters in height, the standard measure-
ment being taken at a temperature of 32°F.
As in most other cases, every country has a
standard of its own. The international ohm
is an effort to establish a common standard.
The two most often referred to besides the
international are the British and the Siemens.
Taking the international ohm as unity or 1,
the British would be 1.0136 and the Siemens
1.063o. Then to reduce British ohms to
international ohms, multiply them by .9866.
It will be seen that to reduce international
ohms to British they would have to be mul-
tiplied by 1.0136.

Do not worry; eat three square meals a
day; say your prayers; be courteous to your*
creditors; keep your digestion good; exercise;
go slow and go easy. Maybe there are other
things that your special case requires to make
you happy, but, my friend, these I reckon
will give you a good lift. — ABRAHAM LiIN-
COLN.
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A SIMPLE CLOCK SYSTEM
ETHAN VIALL

Tue plan of using a master clock and a
number of secondaries is becoming almost
universal in large factories where clocks
showing different time in various depart-
ments would be confusing.

The accompanying cuts illustrate the
mechanism and operation of a set of master
and secondaryv clocks, known as the Hight
system, which is the simplest I know of.
Figures I and II are top and side views, re-
spectively, of the mechanism of the master
clock.

Fig. 1

Referring to Fig. II, the escapement which
gives the necessary impulse to the pendu-
lum is actuated by the light coil spring A
shown in the upper part of works.

This is given two turns to start with, and
the escapement wheel, making one full turn,
unwinds this spring one turn each minute.
In revolving, the loop B is lifted by means of
the pin C, and as soon as this loop passes
over the center it drops down and completes
the electric circuit running over wires E
and F. This causes the motor to revolve and
wind spring A one turn, and the motor also,
by means of lever D, pushes loop B off the
points of contact, breaking the circuit and
stopping the motor. Thus it will be seen
spring A always has at least one turn tension
on it.

The pushing off of the loop B by the lever
D gives a quick, wiping contact, and also
takes away any strain on the spring A, so

that all this spring does is to lift the loose
loop B and to run escapement and hand
train, the latter requiring very little power by
reason of the leverage obtained by the appli-
cation of the spring to the escapement wheel.

Figure III shows all there is to the mech-
anism of the secondary clock, which regis-
ters in hours and minutes only.

Fiz, 11
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Fig. IV

As the loop B on the master clock drops
down, the current which actuates the motor
also passes through the coils of the secondary,
excites the magnet, and draws up theweighted
arm H, which is held up until the motor of
the'master clock breaks the circuit by push-
ing off the loop B. The weight of the arm
H causes it to drop down, indexing the
ratchet wheel K one notch. ‘This wheel has
sixty notches and is connected to a regular
train shown on plate at the right, and as it
moves one notch the minute hand is moved
one space.

One great point in favor of this clock is
the perfect insulation of the electrical con-
nections. About two cells of ordinary dry
battery are required for each clock; that
is, a master and two secondary clocks would
require six cells.

Where a number of clocks are on a cir-
cuit where one or more are liable to be cut
out or put in, as on a renting system, a re-
sistance system like Fig. IV is used. In

WATER power will work for part of the
people all of the time; the wind mill, the
horse and the steam engine will work for all
of the people a part of the time; but the only
thing that will work for all of the people all
of the time is a gas engine.
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this each clock added would need the pin
moved ahead one hole — the cut shows seven
on the circuit.

Figure V shows the form of motor used in
the clock. This is also used for a toy motor,
and it cannot be stopped in any certain
position with the current on. I mean by
this that most motors can be caused to re-
main stationary with full current on by hold-
ing or placing the armature in certain posi-
tions, but this motor will start as soon as one
lets go, no matter what the position of the
armature. The accuracy of the master
clock and hence of the entire secondary
system, depends greatly on the accurate ad-
justment of the pendulum on the master
clock.

Any number of secondaries may be oper-
ated at once, and it is a great convenience to
have all the clocks in the different factory de-
partments exactly alike.

Fig. V

The only time anybody gets fooled is when
they won’t give the gas engine a chance to
show what it can do, and the only part of the
people that gets fooled all of the time are the
fellows who insist on doing things by hand
“‘because grandfather did it that way.”
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RADIOACTIVITY
PROF. OTTO N. WITT

TaE world has recently been surprised by
and deeply interested in some discoveries in
the domain of the fundamental principles of
the constitution of matter. The reliability
of the source from which these discoveries
come as well as their startling nature have
excited universal interest, and several scien-
tists, notwithstanding the incompleteness of
the reports thus far published, have taken
up the subject and discussed it; among
others Prof. Otto N. Witt of the Technical
High School, Charlottenburg, Berlin. The
following is a synopsis of an article by him:—

Lord Rayleigh, working in conjunction
with Sir William Ramsay, discovered by a
series of ingenious investigations a new con-
stituent of the air, namely, argon. Lord
Rayleigh then turned his attention to other
physical problems, while Ramsay continued
to work in the domain of chemical science.

The suggestion, coming from various
sources, that argon was probably the same
as one of the two elements helium or coro-
nium, discovered by Lockyer years before
by means of the spectroscope in the sun’s
atmosphere, was not verified.

Rayleigh, however, by careful study of the
substances resulting from the liquefaction of
air, found still other gases with new qual-
ities. These were the elements neon, cryp-
ton, and xenon. In regard to the solar ele-
ment coronium, we are still in doubt, but
helium has been found in a number of min-
erals, most abundantly in the rare Norwe-
gian cleveite. It has also been found in the
gases of many mineral springs, and to-day,
although still a very expensive substance,
helium is really an article of commerce with
which many investigators are experimenting.

All these substances, that is, argon, neon,
crypton, xenon, and helium, have in common
the property of being chemically inactive.
All efforts to cause them to enter into chem-
ical combinations have failed; they appear
to have no chemical affinity for other sub-
stances, and it is assumed that their mole-
cules do not, as other elementary gases, con-
sist of two atoms combined, but are merely
free atoms.

The explanations of these phenomena re-
sulting from an investigation of the subject
were surprising, not only by their own nature,
but also with reference to the direction from
which they came. As is well known, Bec-
querel in Paris had called attention to the

fact that certain minerals, particularly pitch-
blende (uranium oxide), for example, send
out peculiar rays, similar in many respects to
the so-called cathode rays or Roentgen rays.
This suggestion led his pupils, M. Curie and
his wife, to follow up the subject, which led
to the discovery of the radioactive elements
radium, actinium, polonium, radiothorium,
and radiotellurium. The rays of all these
substances, exactly as in the case of the
cathode rays and the Roentgen rays, were
soon recognized as rays of a material nature.
We had to admit that they were different
from light and electricity, the rays of which,
according to the Maxwell theory, we inter-
pret as vibrations of the ether in space.

The new rays which science had brought
to light consisted of particles of matter
hurled with incredible force and velocity.
But these particles proved so infinitely small
that the mass which was assigned to them
was an extremely small fraction of what we
had been accustomed up to that time to re-
gard as the mass of an atom, or the smallest
possible part of matter.

This led to the promulgation of the elec-
tron theory, that is, to the assumption that
the atoms themselves were compounded of
ever so many smaller primitive atoms, and
that the latter are the real basis of all matter.
The electron theory was subsequently ex-
panded by Oliver Lodge and numberless
other investigators; and we see in it to-day
the beginning of an entirely new foundation
for the investigation of nature. It may be
remarked in passing that the renowned Eng-
lish physicist, Lord Kelvin, has recently op-
posed this theory.

It was at the fifth International Congress
for Applied Chemistry in Berlin, in 1903,
that Sir William Crookes, the real founder
of modern ray investigation, dared to an-
nounce for the first time on record that the
radioactive elements are nothing but ele-
ments in a state of breaking down, in a
condition of dissolution into original or
primitive matter.

The elements of the greatest atomic weights
are the ones that become radioactive and
throw off the inconceivably small material
particles of the electrons, which we may
compare with the primitive nebulous matter.
This material thus thrown off has been called
by Rutherford emanation in radioactivity.
What was required to make the analogy
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to cosmogenetic phenomena complete was
the direct observation of the aggregation
of the particles of the emanation (corre-
sponding to the primitive nebula) to new ele-
ments of smaller atomic weights. This lack-
ing element of the series it is to which the
investigations of Sir William Ramsay relate.

As early as 1903 Ramsay and Soddy had
found that the emanation from radium grad-
ually changes to helium. This observation,
which attracted immense attention at the
time, and which in conjunction with Ram-
say’s previous investigations in this domain
gained for him the Nobel prize, gave us at
once an answer to the question above pro-
pounded as to the origin of helium.

Helium in all probability does not orig-
inally exist at all in cleveite and its other
sources from which it can be produced: but
the radioactive elements therein contained
give out constant emanations, and these
change gradually into helium.

By the agglomeration of the electrons of
which the emanation is composed, to helium
atoms, immense quantities of energy become
free. This explains the source of the energy
given off so constantly from radium prepara-
tions, which seemed so incomprehensible in
the early days of radium investigation.

The observations of Ramsay on the forma-
tion of helium have been verified by innu-
merable investigators in recent years. But
in the meantime Ramsay has discovered that
the emanation does not always aggregate to
helium. In the presence of water the forma-
tion of helium is quite an insignificant part
of the change, and the resulting gas is mostly
neon. And if instead of water a saturated
solution of copper salts is present, argon is
formed. The origin of all the inactive ele-
ments must therefore be considered as satis-
factorily explained.

But this is not all. The energy set free by
the concentration or agglomeration of the
particles of the emanation shows itself, when
other substances are present, in other ways
besides the production of heat. It has long
been known that the glass of vessels in which
radium preparations are preserved under-
goes a radical alteration, becoming colored
brown or blue, which is ascribed to an ioni-
zation (separation into ions or electrons) of
the constituents of the glass. But when
Ramsay offered solutions of copper salts for
the emanations to act on, and thus prepared
argon, the action of the energy liberated
was exerted on the copper present. This
was split up into its primitive constituents,
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and as the resulting electrons grouped them-
selves anew a new constituent appeared in
the solution, which Ramsay was able to find
and identify by spectroscopic means. This
newly formed product was lithium, besides
which were found sodium and calcium.

But since the two last named elements are
exceptionally widely distributed, and are,
moreover, constituents of the glass vessels
in which the experiments had to be con-
ducted, Ramsay does not dare to assert that
these metals were newly formed out of the
emanation. But as far as the lithium is
concerned, on the other hand, this appears
to have been the case, because this metal is
20 extremely rare that an accidental occur-
rence of it in this experiment could hardly
have been possible.

By the very latest experiments of Ramsay
it has apparently been shown that not only
can the inactive elements be built up out of
the material constituents of the emanations,
but that under the influence of the energy
contained in the emanations even the old and
well-known elements, highly susceptible of
chemical reactions, like copper, can be con-
verted into others just as well known. The
transmutation of the elements, and particu-
larly the transmutation of the metals, has
thus become a fact.

We all know the spell that lies in the
thought of the transmutation of the metals.
For nearly a thousand vears mankind.has
been striving toward the solution of this
problem. To convert the base metals into
gold was the aim, for hundreds of years, of
the fruitless labors of the alchemists. Mod-
ern times have, under the influence of the
sway of the atomic theory, declared the ac-
complishment of this purpose to be unat-
tainable and the idea absurd. There was a
time when he who wanted to occupy him-
self with the problems of alchemy would
have been declared insane.

In proportion, however, as our faith in
the atomic theory as the final solution of the
constitution of matter began to wane, we
became more lenient toward the alchemists
and their work, and there have been many
publications in the past decade in which the
aims of alchemy are pronounced by no
means unattainable.

In justice to the atomic theory, however,
it should be stated that its greatest and most
advanced advocates have for many years
past themselves suggested in an indirect way
the possibility of the transmutation of the
elements.
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A DEPARTMENT FOR WOOD WORKERS

BUILDING C

i

Devoted to the interest of Home Furnishers

FURNISHING THE LIVING ROOM — Part IV

MABEL V. H. HUNT

et

HAvING built the camp, the next thing is to
furnish it, and perhaps it would be well to
begin with the living room.

Finish the walls to a height of 3% feet, with
matched boards, either stained or simply var-
nished. Above this, tack burlap in its nat-
ural color. This may be simply joined, or it
may be fastened by brass-headed tacks, thus
paneling the burlap the width of the goods.
If one prefers, the seams may be hidden by
cleats of wood matching the wainscotting.

Next, the windows. Provide them with
shades, of course, and those of dark green
linen of good quality are cheapest, for al-
though the first expense is considerable, a
poor quality is far from durable, and nothing
gives a room so dilapidated an appearance as
cracked and faded shades.

THE LIVING ROOM

e N

For draperies, scrim, stenciled in conven-
tional designs, is very dainty and practical.
Scrim may be bought for ffteen cents per
yard,and thereareespecially prepared dyes for
the stenciling, which may be obtained at any
artdepartment. Itmaynotbegenerallyknown
that oil colors wash very satisfactorily in suds
made of naphtha soap and luke-warm water,
so that these may be used in place of dyes.

The fireplace, built of field stone set in
cement is very attractive, and its beauty is
further enhanced by brass andirons and fire
screen, but as these are very expensive, there
may be used, instead, plain black iron and-
irons, which are always in good taste.

A large black iron or brass hanging lamp
with a fancy shade will go nicely with the
fireplace accessories.




164

The window-seat admits of much origi-
nality of treatment. It may be left uncush-
ioned, merely varnished or stained to match
the woodwork; or it may be fitted with a
cushion having a valance, or not, as one
chooses.

Hunter’s green denim or corduroy makes
excellent coverings; so also do the various
linens, cretonnes, crashes, and sateens sold
at all upholstery departments. The plain,
dark colors, however, soil less easily, and
form a better contrast with the cushions, a
good supply of which is desirable.

At certain seasons of the year uncovered
sofa pillows may be had at greatly reduced
prices, and at all times one may pick up
remnants of tapestry and other upholsteries
for very small sums. These make most at-
tractive covers, and are often very rich look-
ing.

One young couple of our acquaintance
laughingly suggested that each week-end
guest bring to camp a sofa pillow, which
jesting remark many of their friends put into
practice, glad to be able to add a touch of
their own personality to the summer home
where they were so hospitably entertained,
as well as show their appreciation to their
host and hostess.

Portitres and couch covers may be made
from fabrics similar to that of the window-
seat cushion.

This being a summer home, not much fur-
niture is required; a couch, table, bookcase,
desk, and chairs being all the living room
needs.

The floor, being oiled, is best without a
carpet; a large art square, or several rugs,
gives it a touch of home-likeness. A good-
style cotton art square, suitable for summer
use, may be purchased for $3, but one may
pay whatever he chooses.

The most satisfactory couch is of the slid-
ing iron variety, which may be separated
into two single beds or drawn out into one of
full size. These couches come provided
with mattresses, and are both comfortable and
durable. A good location for this couch is
against the bedroom wall opposite the fire-
place and seat.

The Mission Table described in the May
issue of the ELECTRICIAN AND MECHANIC is
suitable for a center table, and the bookcase
designed for the June number will look well
against the wall of the pantry.

A simple desk may be placed between the
door and the windows, and it should be pro-
vided with blotters both large and small, an
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ink well of good black ink, pens and pen-
holders, pencils, scribbling blocks, calendar -
pad, stamp box, sealing wax and taper,
matches and stationery, bearing the name of
the cottage, in simple design.

A waste paper basket may be made to har-
monize with the room’s color scheme, cut into
shape from cardboard, the sections covered
with cretonne or denim and tied with ribbon.
If one desires, wall paper may be used for
covering.

For wall decoration, unless one has plenty
of pictures, he may passe-partout some of the
many beautiful magazine covers, or to be
more individual, he may tint some of his own
snapshots,—almost every one owns a cam-
era these days.

Failing the knack of doing either of these
things, very pretty little pictures already
passe-partouted are easily obtained at prices
ranging from ten cents, upwards.

These make very effective decorations,
the burlap being an excellent background.

Two plain, firm, mission rockers with
leather seats, two standard willow chairs of
good dimensions, and perhaps a child’s
rocker and a cricket or two, are all the seats
necessary. If one has no children, the little
rocker may seem superfluous, but put it in —
you are likely to have small guests, and visit-
ing in a grown-up’s house is not always an
unalloyed pleasure to a child.

A PoINTER FOR THoSE WHO Use ELEc-
TRIC CURRENT METERS. — It is claimed that
a meter placed in a position where it is ex-
posed to considerable jarring, will register an
amount of current in excess of that passing
through. The moral is to place the meter
where it will not be shaken.

FrosTeD BuLBs Poor LIGHTERS. — So
long as the carbon filaments are used there
will be a fine deposit of carbon inside the
bulb; and this, together with whatever dust
may collect on the outside, increases the ten-
dency of the rays of light to be reflected in-
side the bulb and be absorbed by the frosted
glass. With the new metallic filaments it is
claimed that all internal deposit is avoided.
The tungsten filament, for instance, is sub-
jected to so high a temperature in the process
of manufacture that all its impurities are said
to be driven off.
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THE INDIVIDUALITY OF THE DESK

MABEL V. H. HUNT

In the article concerning the furnishing of
the living room of the camp, you will notice
that a desk is mentioned as one of the neces-
sities for comfort.

For all people who profess any educational
bent, a desk is a foregone conclusion when
enumerating their needs in the line of house-
hold equipment. Whether it be simple or
elaborate, inexpensive or costly, hand-made
or machine-turned, its usefulness is apparent.
In its fittings and care its owner’s mental
development is pictured to the observant eye
of the world. This, of course, taken in con-
junction with his books.

We are advocating strongly, in this Build-
ing Craft series, the making of a personal
home, whether it be a summer camp or a
permanent residence. We believe, we know,
that one’s individuality may be stamped
upon his furniture and its arrangement as
well as upon his clothing.

We have spoken in a previous edition of
the bookcase and its position in determining
one’s standing, but we do not forget that the
bookcase is, in a measure, collective. Here
are grouped the favorites of the whole family,
and perhaps, in addition, those of frequent
guests. The gift, and the book picked up at
random to while away time during a tedious
journey, often stand side by side with one’s
own belongings, and in all probability, in
their close neighborhood are rarely used text-
books. This does not apply to the well-
ordered library of the collector so much as to
that of the average householder of to-day.

When, then, is the chance to show in-
dividuality? The answer is, *“In the desk,”
and, were it practicable, we should advise
one for each member of the family, with an
extra one for transients.

A glance, and he who runs may read: —

There is the business man’s desk; he who
lives by rule and deviates not therefrom
save in case of extraordinary event. The
prosperous man he is, because of his pre-
cepts, and the smooth polish of the mahog-
any reflects the pigeonholes filled with
orderly files of letters and memoranda, care-
fully sorted, banded, and labeled. He is
the man who uses the card system, though
he knows exactly where to look for any
wanted note without reference, but who
has in his mind his employees and puts him-
self under as strict rules as are they.

There is the oak desk of the man who is
overworked. It is loaded with high masses
of letters and orders,—a cleanly disarray
sending forth the thought, “I'd like to clear
this up if there were time.” He does find
opportunity occasionally, during a brief
quiet period, but soon again the stress of
life makes his efforts appear nil.

There is the desk of the man who has an
artistic temperament. It is nearly hidden
from view by stacks of magazines and clip-
pings, not very different, save in subject,
from those of his counterpart, the literary
man. Sketches lie here and there, photos
and tubes of paint, dishes of water colors
and brushes, letters of criticism and appre-
ciation, invitations and bills, until he, too,
takes a day to ““clear up” from sheer neces-
sity, not choice, for he cherishes each atom
of what seems to the uninitiated an inhar-
monious whole.

The women ? Oh, yes! they also have desks.

You see that one with the dried grasses in
vases and the workbasket for ornament?
That belongs to the very busy mother who
has always had so much of the Martha’s
part in life that her desk must needs be sim-
ply the receptacle for all the odds and ends
which require a place of safe keeping.

Not its original use? No. But do not
blame this woman; her lot in life is in a dif-
ferent sphere, but she is not less noble than
the society favorite whose colonial desk with
its rich note paper and its costly appoint-
ments give us a glimpse of the opposite side
of life.

Then there is the desk of the average
woman of the middle class, well stocked
with such necessary things as appeal to good
taste and the moderately filled purse, the
blotter showing evidence of many letters of
friendship and courtesy, and, by that same
token, requiring frequent renewals.

This is the desk which most frequently
has a secret drawer where lie the ashes of
roses of girlhood, — mementos to be seen
only by the owner’s eyes, and by hers but
seldom; in the hush of a summer’s twilight,
perhaps, or in the fanciful firelight while
winter howls without; memories, sad or glad,
which have no place in everyday life.

Here is the schoolgirl’s desk with its snap-
shots and souvenirs, its themes and basket-
ball scores; its girlish effusions to kindred
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spirits, the usual offerings to the poetic muse,
— and the inevitable dish of fudge.

Here is a different type, that of the so-
journer in a strange land. This is extem-
porized from boards and built into a corner,
from whence the traveler sends delightful
letters of description, touched here and there
with pathos and with humor, filled with her
personality and with loving thoughts for
those in the dear home land, whose familiar
scenes are depicted in the many views which
help to hide the primitive structure of the
desk.

We pass on to this flat-top with its neat
line of books and its pile of brown papers.
What is this? ‘‘Mary Brown, g5 per cent,
“Peter Tompkins, 58 per cent.” Why,
this belongs to a teacher, to be sure, and in-
stinctively we know the large, thin book is
a geography, the smaller red one an arith-
metic. A drop of moisture on the blotter?
Never mind! She is tired to-night, poor
girl, and Peter Tompkins’s 58 per cent is not
encouraging. Besides, the most interesting
book of late fiction lies there with uncut
leaves. She knows who sent it, and blesses
the donor in her heart, but with Puritan will
power ignores the tempting pages until the
last paper bears its correction mark and
special work is prepared for the unsuspecting
Peter’s to-morrow.

WRIGHT'S AIRSHIP IN SHED AT FORT MYER, VA,

This is the machine operated by Mr. Orville Wright in test flights before U. S. army officers.
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To whom does this desk belong? It
groans ’neath the weight of manuscript and
envelopes marked “Printer’s Proof and
Copy.” Oh! She is a writer of magazine
articles. No, indeced, she doesn’t write at
that desk,—there is seldom room,—she gen-
erally clears a space on the end of the table
and utilizes that. This is the girl who ap-
preciates the man with the artistic tempera-
ment.

You think this desk too small for service?
But glance at its contents and you will find
proof to the contrary. Do you see the schol-
ar’s companion, an old valentine or two, the
long division examples ? And that book is
“Child Life,” Book IV. Now you know
the owner is the ten-year-old daughter of the
household.

This desk was made from the design shown
in the accompanying sketch, built on a
smaller scale, stained green, unpolished.
It was a Christmas gift to the little maid,
who thoroughly enjoys it.

And this brings us to this month’s deline-
ation, which represents a design along simple
lines, for the carrying out of which any light
wood issuitable. Details concerningconstruc-
tion are purposely omitted that the builder
may use his judgment in joining the parts
and calculating the amount of lumber to be
used.

Courlesy o] ** Collier's"
The Wright Aecroplane is here shown in the balloon shed in the Government reservation at Fort Myer, near Washington,

It is a duplicate of the one used

by Mr, Wilbur Wright at Le Mans, France, except for a slightly different arrangement of steering levers and other minor

differences.
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MACHINE-SHOP PHOTOGRAPHY
PROF. F. W. PUTNAM

T photographic department of a modern
machine or tool manufacturing plant is con-
sidered to be as important an adjunct to its
successful operation as the tool or draughting
room. Five vears ago I was approached by
several salesmen who desired to cell me
various machines and tools which I needed
to equip a manual training department. The
salesman to whom 1 finally gave my order
was able to interest me, first, because of his
thorough knowledge of what his machines
could do; second, because of his thorough
knowledge of the details of the machines; and
third, because of the splendidly illustrated
catalogue and book of photographs which
had been supplied by his firm.

Most manufacturers do not care to increase
the scope of a photographic department be-
vond a simple record of their standard
machines for the purpose, primarily, of fur-
nishing photographs to intending purchasers.
To minimize expense, an amateur (who may
be one of the firm),a draughtsman, or possibly
even one of the workmen in the shop, usually
attends to the photographic work which may
be required.

These photographs usually show the
machine as it would appear to an observer
standing in front of it. This general view of
the assembled machine is in many cases
sufficient. In some cases, however, the pur-
chaser desires further information regarding
other features which are not clearly shown in
this general picture, so that other views must
be made.

In photographing an engine lathe, for in-
stance, I would suggest views of the cone
head, showing its construction; the carriage
and apron, with views showing its working
parts; the taper attachments and tool blocks:
as well as any other features which will prove
to the purchaser that the machine in question
is superior to that designed by some com-
petitor. a

Anticipate, as I have said before, what
your customer will especially want to know
about your machine, and then be ready to
show him a good, clear photograph to answer
his question.

These detail photographs should be placed
in the hands of the firm’s salesmen to be used
by them only for the purpose of selling ma-
chines. T believe that nothing can influence
or impress a prospective purchaser more than

a carefully selected set of good photographs,
showing a machine in all its working parts.

Photography can be used to advantage in
the foundry, where a photograph taken in
the process of molding some very complicated
piece might prove of great value for future
reference.

In the pattern room photographs are often
made for records of patterns, especially com-
plicated ones. Frequently patterns are sent
some little distance to be cast, in which case
photographic records would show just how
the separate pieces went together, especially
if each piece in the photograph had a number
marked on it corresponding to the number
on the pattern piece itself. These patterns
are usually photographed on a small, inex-
pensive plate, and a print from each pattern
made a part of the pattern record. Fre-
quently a card index is used for a pattern
record, the photograph being printed or
pasted on the back of the record card, show-
ing at a glance, even to a novice, the shapes
and character of the pattern itself, thus aid-
ing greatly in picking out this particular pat-
tern in the storage loft when the occasion
required it.

In the machine shop, photography is use-
ful in showing the work in its various stages
of development, making a picture record of
a complicated machine from the time the
first machinery was done to the final or com-
pleted machine all ready for shipment.

This would be desirable, particularly, in
cases where some special methods and ap-
pliances had been used in connection with
the work, concerning which a record would
be valuable in case a similar problem should -
come up in future work.

The cuts illustrating this article were very
kindly loaned the writer by the Oliver Ma-
chinery Company, one of the most progres-
sive firms manufacturing wood-working ma-
chinery in this country.

Figure 1 is a perspective view of a variety
saw table, and shows the boring attachment
with which this machine is equipped and
also the countershaft.

Figure 2 is a front view of a motor head
speed lathe. This cut shows the bed fitted
with hand feeding carriage and swivel rest.

Figure 3 shows a perspective of a drop
table variety molder. Note how the adjust-
able belt tighteners are shown and also the
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Fig. 2. Motor-head Speed Lathe

foot treadle for turning on or shutting off the
power. - .

Every photographer has his own ideas and
way of doing his work. He has a preference
for a certain make of camera, lens, plate
developer, etc. I give below the results of
one excellent man who has done a great deal
of machine photographing the past few
years. He says: —

“In the first place, a good dark room is in-
dispensable. It should be of ample size, well
ventilated and well lighted. The light must
be readily adjustable for the quickest or the
slowest plates and also for printing gaslight
papers. There should be a sink with run-
ning water, passing through a filter, and
places or shelves at each side for your hypo
tank and stock solutions. A rack over the
sink is desirable for holding the developing
tray and washing box. In an adjoining

room should be placed shelves for storage of
plates, a rack for negatives, and drawers
arranged to keep supplies, paper, etc., with a
broad top to be used as a table.

“If possible, arrange the dark room so as
to do all your work in it, except the printing.
Don’t allow a lot of empty bottles or boxes to
accumulate. Keep everything perfectly clean
about the place. Have a place for every-
thing .and' keep everything there. Select
one brand of plate that you have found to act
well in your particular work and stick to it.
The same advice can well be applied to the
developer.

“On machinery there is so much light and
shade that great care must be taken to light it
properly. If possible, place the machine
where the light comes in from the north, but
not where the strongest light comes in from
the top. The upper part of a machine is



Fig. 3. Metal Bed Wood Lathe with Hand Feed Carriage
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usually made up of bright work, and will be
over-exposed before the lower portion, which
is usually dark painted work, has had normal
exposure. Therefore, it may be necessary to
screen or cut off top light and reflect light
into the darker parts of the machine, so as to
give uniform lighting.

“I find it desirable, where there is much
bright, polished work, to dull it by taking a
ball of putty and tapping it over the bright
work. This deadens the polish. This is neces-
sary only where there is strong reflection. It
is not desirable to have the picture too flat.
Contrast makes an effective picture. Paint-
ing the castings a light color makes a very
attractive picture, but the idea of a machine
photograph is to give a picture which looks
like the finished machine, and this is not the
case where light paint is used. I find that by
cutting off the top light and reflecting light
into the dark portions of the machine I get a
picture which is very satisfactory.

“Reflectors can be made of frames covered
with white cloth, or paper preferably, which
_can be used at such angles as to throw a
large amount of light on to the machine
where it is most needed. The foreground
should be prepared by laying clean white
boards on a level with the machine, extend-
ing well in front, at each end, and at the rear
as far as possible, so as not to show the join-
ing with the screen. The screen should be
carried back of the machine far enough to be
out of focus, and if at all soiled, it should be
kept in motion. A gentle swaying sidewise
will be sufficient to make a clean background.
Great care should be taken to keep this
screen clean and to keep .it far enough away
from the machine so that no shadows are
cast upon it, as this will greatly facilitate
blocking out or painting out the background
on the finished negative. This blocking out
is necessary if a pure white background be
desired.

“Usually the machine has the maker’s
name cast on it, as well as pattern and piece
numbers. These can be prominently brought
out by rubbing them over with chalk, Ordi-
narily, a well-exposed and developed nega-
tive requires no retouching. If, however, it
should be necessary, my advice is to take it to
some professional retoucher, and, at a slight
expense, have it done properly. This is a
trade in itself, and it is cheaper to have it
done than to learn the trade.

‘A long-focus lens I find to be the best, as
it gives better definition and less distortion
than a short focus, wide angle, especially if
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the machine to be photographed is long and
narrow. The lens should be absolutely
rectilinear, otherwise the straight lines in the
machine will be curved and the whole ma-
chine distorted. Oftentimes, however, a
cheap lens will give good enough definition
and prove quite as satisfactory as a very ex-
pensive one. The box should be good and
strong, and the tripod on which it is mounted
should be heavy and rigid, so as not to vibrate
or jar and blur the picture. Stop the lens
down and expose for the shadows; develop
slowly, and if necessary, accelerate develop-
ment where it is weak. Continue develop-
ment until all detail is out and there is suffi-
cient density and contrast to give a good
print. Do not get the plate too dense, as it
makes a hard ‘printer’ and one that has too
great contrast to be satisfactory.
“Regarding length of exposure, develop-
ment, etc., one must be governed wholly by
his own particular surroundings and condi-
tions, the kind of plate used, the size of the
stop, the time of the year, the hour of the
day, and the value of the light on the work.”

AN Italian correspondent of the London
Times predicts that the use of concrete in
boat building will largely take the place of
iron and steel. He says: —

“Large boats of reenforced concrete have
been built already in this country, and five
of these, of one hundred and twenty tons
and more, were on commission for the
Italian navy. The first of these boats, a
one hundred and twenty ton barge, was
built in 1906, on the plans of Mr. Gabel-
lini, an Italian, who has given his whole
attention to reenforced concrete, and who
for many years has been conducting experi-
ments with this class of material. This
boat, which was built with double bottom
and of the cellular type, was submitted to
severe tests in the Spezia Arsenal, where a
much larger boat built of iron and with an
iron ram was directed against it without
producing any considerable damage to it.
After some time, and in consequence of the
satisfactory results given by this first boat,
four more of these barges were ordered on
account of the Italian navy. It is my opin-
ion that owing to the unfavorable conditions
of Italy as an iron-producing country the
problem of reenforced concrete for ships will
meet with a good deal of attention here, and
that experiments and trials on a much larger
and more important scale will shortly be
conducted.”
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ELECTRICAL CONVENIENCES IN HOTELS

FREDERICK A. MUSCHENHEIM, brother of
William C. Muschenheim, proprietor of the
Hotel Astor, is a graduate of the electrical
engineering department of Stevens Institute,
and an ardent enthusiast in all lines of elec-
trical work. The result is that, from an
electrical point of view, the Astor has more
electrical devices in operation than any other
hotel in the world. The hotel contains 112
large electric motors, besides innumerable
minor ones, said Fred Muschenheim. ¢ They
lift its elevators, ventilate its rooms, freeze
and cut its ice, wash its linen, burn its ref-
use, carry its dishes, seal its letters, cook
some of its food, sew its linen, polish its
silver, and do many other things for the
convenience of the hotel patrons.

Besides an electric fire alarm system con-
necting the Astor with fire headquarters, an
electric fire station in every corridor on each
floor, each guest chamber is also connected
with the engine room by means of an auto-
matic fire alarm device by which the engineer
can tell at once as soon as a fire breaks out
in the room. This device consists of an
ammonia-filled metal diaphragm. The dia-
phragm is put close to the ceiling, where
heat naturally rises. Whenever the tem-
perature of a room reaches 130° the ammonia
begins to boil. This sets off an electric
contact which operates a drop in the engine
room and warns the engineer that the room
has become dangerously hot. Another auto-
matic appliance closes all doors leading to
stairways, and thus shuts off draughts and
smoke, at the same time permitting them to
be opened by the slightest pressure of the
hand.

A new application of the telautograph sys-
tem has also been adopted in the hotel. By
it written messages are transmitted by elec-
tricity from one part of the Astor to the other.
To send names and messages correctly to
its patrons is one of the hotel’s most important
duties. Every point in the hotel’s central
telephone switchboard is equipped with a
telautograph transmitter. When the switch-
board girl sends a telautograph message to
a patron’s room she writes it on a sensitive
film in the telautograph transmitter in front
of her. She cannot see her own writing on
the pad, but a receiver reflects it back and
lets her verify it at the same time that it
appears on the receiving pad in the room of
the guest. There is also telautographic con-
nection at this central switchboard with the

kitchen floor stations, porters, valets, infor-
mation clerk, front clerk, cashier, service
bars and engine room. The orders of the
guests can thus be transmitted all over the
house without the tremendous waste of time
involved by having one person summon an-
other to a telephone and repeat a message
several times over until the other person
understands. There are also no mistakes.
Every order is written down. If the switch-
board operator receives an order for some-
thing from the bar or restaurant, she will
write it on her telautograph transmitter. It
will flash to the service bar and also to the
floor station nearest the guest’s room. The
order will be sent from the service bar in an
electric dumb waiter and served by the floor
boy. If a visitor comes to the hotel office
and wants to be announced to one of the
guests, the clerk writes the visitor’s name
and the number of the room occupied by the
guest on a telautograph set standing in front
of him and the message is repeated in the
guest’s room. The room clerk also uses the
telautograph for sending departures and
changes in rooms to the front clerk, to the
housekeeper, and to the laundry. The sys-
tem formerly used was for the room clerk
to make this record in a book. Besides the
telautograph system, the hotel has many
electric clocks, an electric watchman’s service,
and also a system of electrical time stamps
operated from a master clock. Each guest’s
letter box is equipped with a shutter and
switch. Whenever a letter, telegram, mes-
sage, or card is put in the box, in the guest’s
room an illuminated sign appears, reading:
“Mail in the office for you.”

Useful Place

Freddie. — “Say. wouldn’t you like to
have three eyes?”

George. — ““Yes.”

Freddie. — “Where’d you have the other
eye?”’

George. — “I'd have it in the back of my
head.”

Freddie. — “You would? I wouldn’t.”

George. — ‘“Where would you have your

other eye?”

Freddie. — “Why, I'd have it in the end
of my thumb, so I could poke it through a
knot-hole in the fence and see the ball game
for nothin’.”” — Delineator.
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A HANDY DRAWING BOARD

C. C. BOSWORTH

MoRrE young men and mechanics are
studying drawing to-day than ever before.
This is due, first, to the demand for skilled
mechanics, and secondly, to the opportunities
offered by the correspondence schools and
evening classes for the mastery of the sub-
ject.

THE Ptrsvir oF IDEAS

The board which I wish here to describe
appeals as a handy drawing board more es-
pecially to those studying in evening classes.
In fact it was the conditions accompanying
study in an evening class which brought it
into existence. As a general thing the stu-
dent in an evening class attends his class
about two or not more than three nights a

week, and has about two hours of instruction,
and in this limited time but very little can be
accomplished. It is necessary and is gen-
erally required of the student that he study at
home, which means that he must carry his
drawing along with him. This necessitates
either that he have two boards, one at the
school and another at home, and that the
drawing be rolled up and carried back and
forth and relocated each time it is used, or
that he carry the board back and forth with
the drawing attached, and to avoid soiling it
he covers it with a piece of paper or other
material. At home it often receives abuse
while he is away and it risks countless other
mishaps which would not occur had he a
place or way of fairly protecting it or of lock-
-ng it up.

L

I will now describe the cabinet board with
the hope that it will fill the needs of those
who are up against some or all of these con-
ditions. Figure 1 shows the arrangement in
detail. It consists of a cabinet or case A to
hold the square, angles, rules, extra sheets of
paper, and all the necessaries of a drawing
outfit. This will be found a great con-
venience as a place in which to keep one’s
tools secure, yet handy.

THE CoMMON OUTFIT

It will be noticed that the body or base of
the cabinet is higher in the back than in the
front. This is done to give the drawing
board, which forms the lid, a slight slant for-
ward, and is very desirable where flat tables
are provided. Frequently a common table
supports the drawing board at home and the
student then uses books, blocks or some other
prop under the back end of his board to give
it the needed slant forward. These extem-
porized arrangements are generally very un-
steady and unsatisfactory. In the arrange-
ment here shown the board is fastened to the
cabinet in such a manner as to fill the bill for
slant.

DETALS oF CONSTRUCTION

At the top of Fig. 1 will be noticed a strip
B hinged to the back and at the top face of
cabinet above B and separated from it is a
board C. These two pieces B and C form
the top of the cabinet. C is the drawing
board proper and is arranged that it may be
put in place with either side out, one side of C
having two battens to hold it straight, and the
other side is plain to receive the drawing
paper.

O

\ WO0O0D Caart

Fig. 2

£ The strip B being hinged to the back, is
not removable. It has two pins F and G in
the joint between B and C. These pins are
not at the same distance from the ends and
the joint edge on board C has four holes.
The reason for this will be clear to mechanics
of experience, but for fear that some one may
not understand, I will detail the job. First,



ELECTRICIAN AND MECHANIC

the two holes are bored unequal distances
from the ends, say, the first hole 1 inch from
the end and the other hole 2z inches from the
other end of hinged piece B. Of course, this
is done before hinging, and the hinges must be
located so as not to come in the way of the
pins Fand G. Then thisstrip B is laid joint
to joint on board C and the two holes H and
K bored down into C about 1} inches deep,
using the pin holes G and F to guide the bit,
and of course the strip B must be the same

WO00D CAAFT

Fig. 3

parallel thickness as board C and evenly ad-
justed and firmly fastened to it so as not to
move while boring. After boring these
two holes H and K the strip B is reversed
end for end and joint to joint and the two
holes H' and K’ bored as before, using the
same precautions, and you will then have a
true and freely working reversal arrange-
ment for the board C.

IMPROVING THE SCHEME

Some may say, “Why would not holes the
same distance from the ends and only boring
two holes in Cdo just as well?” Well, all 1
have to say is: try it and see for yourself, but
don’t try it on the pieces you have gotten out
for your cabinet, but get two other pieces or
narrow strips. Perhaps you can do it all
right. T have, but it was when I wasn’t try-
ing. It can be done, but it takes great care
and pains hardly worthy of the job in hand,
and especially when an easier and perfectly
accurate method presents itself to the work-
man.

Knowing readers may take exception to
this long, drawn out and detailed description
of a very simple operation. I take it for
granted that they are not the ones who would
need or wish to build such a cabinet, those
who are beginning their life work. But for
all that, who has not seen even those more
advanced — in years at least — who would
perform the operations here detailed without
observing these precautions?

175

ExpaNSION AND CONTRACTION

Now, the two battens D are screwed on to
the back of board C. The holes or slots in
D are made a little oblong to allow for ex-
pansion and contraction of board C. A
round-head screw having a small washer
under the head is best. The distance apart
of the battens D, as shown at L, Fig. 3, is
made just a bit less than the distance M in-
side of the sides of cabinet, say not more than
1-16 inch less. This assists in holding the
lid in position, as does also the length of the
battens on C, which should be just long
enough to clear the inside front edge of cab-
inet when the lid is down in position, Fig. 4,
for drawing. Then if the pins should be-
come very loose in their holes, the board
would not slip off of its base or become un-
steady.

At S on the front piece will be seen a pin
about # inch long and out of center of the
width. This pin fits into the holes Y seen on
board C and the object is to help retain the
board C from slipping off the pins G and F
when the lid is closed with the drawing in-
side. The instruction given for boring the
pin holes G, F, H,and K also applies to the
holes S and Y.

8
P e e
a o
o8~ D ;,32&

= > : -?-:‘T:?i\}

Sheet 123 18" R
XY £\ o\
3 s S S g

At E, Fig. 1, is a pin in an opening and at
the opposite side is another recess P. These
recesses arg a little deeper and wider than
your T-square, shown at Fig. 2, and in which
is a hole K which fits over pin E, all arranged
so that when the lid is reversed with the
drawing protected inside the cabinet, as at
Fig. 3, the square is in carrying position and
cannot slip out.

ProTECTING THE DRAWING

At I is shown a slot. This slot is made
long, so that the hook which is pivoted at one
end of the slot may slip through and be in
position to catch on, regardless of which side
of the board is up, and be out of the way of
drawing. A padlock and staple can be sub-
stituted for the hook and eye, also a handle
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can be added by which to carry the cabinet,
and it can be covered with a light oilcloth
sack or other waterproof fabric to protect it
from weather when in transit.

THE MATERIAL

As to material, size and construction, it
should be as light as practicable. For the
sides and ends, $-inch thickness is rigid
enough and it should not exceed % inch. For
the bottom } or -inch thickness is sufficient,
and the top should not be less than % inch and
of the very best dry, soft lumber obtainable.
White pine would be the best. Don’t despair
and fall down because you cannot obtain the
white pine. The boards which I have here
described were made of good yellow poplar,
and have proven to be all that could be de-
sired for the purpose for which they were
designed, namely, for a 19o5-06 class in the
Y. M. C. A: course of mechanical drawing of
which the writer is the instructor.

S1zE AND DEsicN

The size will be governed by the require-
ments of the course of instruction as to the
drawing sheets; the inside width M should
be a little longer than length of your sheets
and the width N of board C wide enough
that the drawing clears the inside edge of the
front piece of the cabinet by at least % inch
when the drawing is face down inside. In
construction it may be put together to suit
the fancy, time,and pocketbook of the owner.
It may be dovetailed, butt end jointed or
halved. In the one here shown the ends or
joints are halved in, and that makes a good
cheap job. I have given the chief dimen-
sions of the cabinet which we are using and
which accommodates a sheet 12 x 18 inches.

I would add that on some of the boards we
gouge a groove either in the top face of piece
B or near the bottom edge of board C, deep
and wide enough to receive a pencil, and a
little longer than same. Being below the
surface, the pencil when laid down is not in
the way of angles or square. This prevents
the pencil rolling off the board and it is always
right in place. T have made quite a number
of boards of different descriptions, construc-
tion, etc.,and on many of the boards recessed
the place for pencils and on some also a V-
shaped recess to receive the three-sided drafts-
man’s rule so as to have the side being used
face up and flush with top of table, which is
very handy, but in this cabinet board there is
hardly space for that. — Wood Crajt.
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TO STAIN PINE A WALNUT COLOR
H. C. STANDAGE

1. PUT 20unces of privet berries in 4 pint
of liquid ammonia, and apply it to the wood;
whether it be varnished or polished it will
produce the color of real walnut, so much so
as to be difficult to detect from that article.

2. Take 1 gallon of very thin shellac, add
1 pound of dry umber, 1 pound of dry burnt
sienna, and 4 ounces of lampblack. Well
mix these ingredients by sifting together,
then add them to the shellac size. Apply

‘one coat with a brush; when dry rub down

with fine glass paper, and apply one coat of
shellac or cheap varnish. It will then be a
good ‘imitation of walnut. This is adapted
for backboard of mirrors and for the back
and inside of casework.

These woods and also birch can be made
to appear as if veneered with walnut. Dis-
solve 3 ounces of manganate of potash and
3 ounces of manganese sulphate in 5 ounces
of water, and give the wood several appli-
cations with a brush. The potash manga-
nate is decomposed when it comes in contact
with the woody fiber, and thus a beautiful
and durable walnut is obtained. If small
wooden articles are to be stained in this man-
ner, a very dilute bath is prepared, the arti-
cles dipped in it, and kept there one to nine
minutes, according as the color is desired
darker or lighter. — Wood Craft.

SMOKE consumers and economizers are
most efficient when the boiler is least effi-
cient, because they depend for efficiency on
the temperature of the waste fuel gases, the
higher the temperature, the greater the orig-
inal loss to the heat units in the boiler fire
proper. The smoke consumer serves its
purpose in permitting the use of soft coal or
bituminous coal in cities where its use is
limited by law. The economizer serves as
a feed-water heater in place of using the
exhaust steam, and is efficient usually in
large plants in which the exhaust is far re-
moved from the boiler.

ABSOLUTE ZERO

THE temperature must be reckoned from
absolute zero, which is 460° below zero of
the Fahrenheit thermometer and 273° below
zero of the Centigrade thermometer. There-
fore, in making any calculations on existing
thermometer temperature, it is necessary to
add to each temperature 460° when dealing
with Fahrenheit thermometer and 273° with
Centigrade.
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GLEANINGS FROM PHOTOGRAPHIC EXPERIENCE

ARTHUR B. WEEKS

BEGINNERS have many troubles with
plates, paper, and developers, even when
these are at their best. They have followed
instructions and noted the ever present ‘““ex-
ception” to the rules; and have occasionally
turned out a fairly good picture. But have
you not had the combination broken after
having spent much time and money in at-
taining what seemed to you perfection? I
had a certain plate and a developer with
which, by manipulation of my own, I could
count confidently on getting almost any re-
sult desired, with little fear of failure. One
day, however, when I went to the usual place
for developer, I was informed that there was
no more of that kind in stock, and they could
not tell when more would be received. As it
chanced, they never bought more, and as 1
had destroyed my bottles, I had no means of
identifying it elsewhere. This meant more
costly experimenting; I tried all sorts of plates
and developers in combination, but never
found another to give me like results.

Since then, however, I have discovered the
source of many failures. Living at some
distance from the city proper, I bought my
supplies from a small dealer; and it was only
when his supply of plates and my particular
developer ran out that I discovered him to be
responsible for my lack of success. The
pyro developers were too old, turning dark
as saffron when the plate had shown only a
fair degree of development. Possibly I
should have known better; but should not
supply dealers know when such material is
defective? 1 have sent for printing out
papers, to find on opening the package that
they were several months past the guaranteed
time. The dealer would not under any con-
dition replace them. Yet when buying, I
have been assured time and again that the
materials were in good condition and satis-
factory in every way.

1 now buy my plates and developers from
a large concern which sells to professional
photographic studios, and my negatives are
real gems. It is like getting back home
again, and my interest has greatly revived;
pleasure and recreation are mine again. I
would pass on my combination, but it is
hardly fair to do so through these columns.
However, the plate is a well-known one, and
the pyro developer is made by the same com-

pany.

If you have not tried Angelo Sepia Paper,
experiment and you will be delighted with
the beautiful results. It is printed similarly
to Solio, but not so deeply. The salts and
liquid required are supplied by the dealer.
The manipulation is easy, and the tones are
beauties. I have printed eleven of my first
package of a dozen sheets, and each has been
entirely successful. I have compared the
finished pictures with carbon prints and find
the effect finer by far. It is a bit more ex-
pensive, but is worth trying, even if you do
not care to buy it regularly. I have before
me a photograph of a bowl of flowers, taken
indoors, against an olive-green window-
shade as background. The flowers are
white, with light green stems and leaves, and
the result is most beautiful.

A friend recently had some photographs
taken which cost her $13 per dozen; with
this Sepia paper I was able to reproduce the
same tones and effect. It is a big success; I
even photographed her picture with very
nice results. I do this work only as a pas-
time; but even as a recreation, it pays.
Finally, insist on your dealer’s keeping fresh
materials, and use as much care also in
buying your papers as your developers.

THE only mistake a man can make that
will count against him is to try to make some
other man carry the blame for his own errors.
‘“Everybody makes mistakes,” it is true, but
that is no excuse and does not let any man
escape his plain duty of confessing and cor-
recting his own blunders. Full, free con-
fession and shouldering righteous respon-
sibility is the only way. A mistake made
under these conditions will instantly become
a stepping stone to the right thing —and -
success.

WE are to have an eight billion dollar crop
this year, so the expert figurers say. That’s
a lot of money to take out of the ground, but
it is good money, fairly earned, and paid out
for the best products, the good things which
seedtime and harvest bring. Uncle Sam
needs to have a big granary to hold all the
products of his farm this year. He is a pros-
perous old gentleman and nature helps him
with bountiful hands. But sometimes he is
not as wise in the spending of his wealth as he
is in gathering it together. — Exchange.
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EDITORIALS

AERIAL navigation seems to be the topic
of the day. The newspapers daily bring
accounts of new ascensions. In New Eng-
land the race for the Herald cup continues,
but as yet no one has landed the prize, al-
though one man overshot Boston in the
night and landed on the ocean shore to the
south. As we go to press we learn of the
shocking accident to the Wright aeroplane
at Fort Myer, where the army tests are be-
ing conducted. Orville Wright, with Lieut.
Selfridge of the army were making an as-
cent. They met with an accident to the
propeller, which precipitated them to the
ground, killing Lieut. Selfridge instantly.
Orville Wright lies in the hospital, and may
recover. The experiments will be contin-
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ued at a later date. We are confident that
the day will come when the airship will
cease to be a novelty and will attract buta
passing comment.

* % Kk

WE take pleasure in announcing that an-
other series of articles, by Professor A. E.
Watson on Armature Windings, will begin
with this issue. As many of our readers are
working along these lines and wish accurate
information, we feel confident that the course
will be as well received as the one just closed
on Electrical Engineering.

* ok ok

Our Wireless Club members are increasing
in numbers and much interest and activity is
shown all over the country in this department.
Many enthusiasts are forming local clubs,
chosing officers, and having regular meet-
ings. Bringing these workers in close touch
gives an opportunity for exchange of thoughts
and ideas which can but be beneficial to pro-
gress of wireless. We hope later to publish
some of the experiences of these clubs, and
the successes of our many members.

THERE are in commercial use at least two
methods of balancing a three-wire, direct
current system supplied from generators of
the over-all voltage of the system; one is to
provide a motor-balancer, consisting of two
machines exactly alike connected in series
and rigidly coupled together, the extreme
terminals of the pair being connected to the
outside conductors of the system, and the
junction between the machines being con-
nected to the neutral conductor; the other is
to provide two auto-transformers for each
generator, the terminals of each being tapped
into the armature winding at points between
which the maximum difference of potential
occurs periodically, the points of connection
for one transformer lying halfway between
the points to which the other transformer is
connected. This latter arrangement changes
an ordinary generator into what is popularly
termed a ‘‘three-wire” machine. The neu-
tral conductor of the system is connected to
the middle point of each auto-transformer.
There is a third method which is practical
under some conditions of operation, — that
is, to connect a battery of storage cells be-
tween the outside wires of the system, and
connect the neutral conductor to the middle
point of the battery. — American Electrician.
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WIRELESS CLUB

This department is devoted to the Club members and those interested in Wireless Telegraphy. We will
publish experiences, discoveries, and suggestions, which may be helpful to all interested.

Wireless Outfit constructed by W.S. B,

I wISH to state that, as one of your subscribers
to ELECTRICIAN AND MECHANIC, I have been thor-
oughly pleased with the articles in your magazine
of the past few months, especially those on  Wire-
less.”

I also wish to state that I should like very much
an article describing the construction of a closed
core transformer for ‘“wireless” transmission to
work on alternating currents rro volts, 6o cycles;
and T would suggest that it be designed so that the
cost of materials would not be much over $10. An
article describing construction of chemical recti-
fiers for 110 volts alternating current, which would
suitably rectify the current for experimental pur-
poses, would be one many readers would be glad
to see. M. A., Campello, Mass.

HAVE a good sending station, having talked with
De Forest station, about four miles away. Height
of aerial to pole from spark-gap, about 25 feet, and
the pole is 35 feet high, with umbrella aerial radi-
ating from top of pole (eight ribs of 7-22 copper
wireg, each rib about 30 feet long, or total length of,
say, go feet. Induction coil will give a 74 inch
spark. I use six glass plates, rox 12, with tin
foil 7 x 9 inches on each side, connected in multiple,
for my sending condenser, as shown by illustration.
Battery, nine storage cells, worked at about 7 or 8
amperes. Have experimented quite a lot with inde-
pendent interrupters, and I have now got one that
will interrupt properly at a fast rate, and under
current as above, without the points welding.

I have received Bridgeport, Conn., quite clearly.
I may have received vessels farther off, but Bridge-
port and Wilson’s Point, Conn., seem about as far

as I have received from inland stations. Fire
Island I get very plainly.
W. S. B., Brooklyn, N. Y.
As a reader of the ELECTRICIAN AND MECHANIC,
I would say, in response to the editor’s request for
suggestions, that I should think an article on the
hot-wire ammeter would be of interest. I have
tried in vain to find out how this instrument is
made and how it works. Even if the construction
is too hard or expensive for the amateur, I think
an explanation would be gladly received.
C. W. W., Melrose Highlands, Mass.

I aAM heartily in sympathy with any one that has
the ‘“wireless microbe,” because I know how it has
left me. I cannot get magazines or other articles
that treat on this subject fast enough. They are
not issued often enough., Wireless telegraphy is my
hobby. I would suggest that you give a large por-
tion of the magazine to that subject, especially the
construction of practical wireless apparatus. I will
ask that you publish an article on the construction
and operation of high frequency transformers, as
this seems to be one of the new and popular pieces
of apparatus. R. H. M., St. Paul, Minn.

I wourp like to have the names and addresses of
members in this city. If the other members would
like, we could meet at my office and talk over the
matter of forming a local branch. I am the depart-
ment manager of a large firm, and could furnish a
down-town place to meet, with no expense.

W. W. B,, Providence, R. 1.
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QUESTIONS AND ANSWERS

Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
this department free of charge. The writer must give his name and address, and the answer will be published
under Eis initials and town; but if he so requests, anything which may identify him will be withheld. Ques-

tions must be written only on one side of the

follow these rules.
after receipt. d
This amount is not to be considered as paymen
and cost of letter writing. .
guun?tee to answer within a definite time.

If a

more will made, de

eet, on a sheet of paper separate from all other contents of letter,
and onlg three questions may be sent in at one time.
e

Owing to the large number of questions received, it is rarely that a re lg can be given in the first issue
Questions for which a speedy reply is desired will be answere

t K)r the reply, but is simply to cover clerical expenses, postage,

As the time required to get a question satisfactorily answered varies, we cannot

uestion entails an inordinate amount of research or calculation, a special charge of one dollar or
nding on the amount of labor required. i
a charge must be made, and the work will not be done unless desired and paid for.

No attention will be given to questions which do not

y mail if fifty cents is enclosed.

Readers will in every case be notified if such

776. Choke Coil. K. E. V. West Park,
Ohio, asks: (1) What is such a device? (2) On
what principle are motors operated from a cen-
tral station by wireless methods? (3) What is
the action of a 2-cycle gasoline engine? Ans. —
(1) It is a device for setting up a counter elec-
tromotive force, and is useful in circuits for re-
ducing some standard alternating voltage to that
needed for some particular device. See Chapter
XIII of the Engineering series. (2) We do not
know of such usage. (3) In this type of engine
the crank case is made tight enough to hold a
small pressure, and when the piston moves out-
ward, — usually downwards, — the air is some-
what compressed. Then when the piston is
ready to return, a port opens, and allows a part
of this air to put a fresh charge into the upper
portion of cylinder. At every two movements of
the piston an explosion is allowed, whence the
expression 2 cycle. In the other type of engine,
the drawing in of the charge, the compression,
the explosion and then the expulsion of the prod-
ucts of combustion require four movements of
the piston, — two complete revolutions of the
crank. The former are cheaper, the latter more
economical and reliable in operation.

777. Earth Circuit. P.]J.E., Belle River, Can,,
asks: (1) Why four dry cells will not ring
a bell at a distance of 20 feet when the

ground is used for one side of a circuit? (2)
When current flows from a battery, does the
voltage fall from the value it had on open cir-
cuit? (3) Does it harm a telephone receiver to
send through it the current from secondary of an
induction coil? (4) In measuring the length of
an antenna in a wireless telegraph set, does the
horizontal distance to the vertical part enter?
Ans. — (1) Your “grounds” were probably too
dry and insecure; copper plates in a perma-
nently wet soil must be used or the iron pipes in
wells. For such short distances, or even “for
several hundred feet, use two separate wires,
without recourse to the ground at all. (2) Yes,
for some voltage must be used to force the cur-
rent against the internal resistance of cell. (3)
Any current from this source that does not pro-
duce an intolerable sound in the telephone will
be safe. (4) Measure from the spark-gap.

778. Perpetual Motion. M. H., Seattle,
Wash., asks: (1) If a 500-volt generator can be
electrically and mechanically connected to a
250-volt motor and set up a perpetual motion?
(2) Can an arc light be made from a 1-inch jump

spark coil when cnergized from storage batteries ?
(3) How are ‘“three-way’’ switches connected so
as to control a light from two different points,
say from the head and foot of a flight of stairs?
Ans. — (1) No. Dynamo machines get hot
from the effects of the currents flowing
in their windings, and this loss by heating
represents the shortage from producing per-
petual motion. Machines of 10 h. p. do not
return over eighty-five per cent of the power put
into them. (2) No, for the secondarv of the
induction coil has such a high resistance and
inductance as to prevent enough current from
flowing. You need 5 to 7 amperes for even an
enclosed arc, 10 to 13 for an open one. The
induction coil may supply .01 ampere. Use
enough batteries, and get the light without
wasting any power in the coil. (3) The follow-
ing diagram will make the arrangement clear:—

|

779. Magneto Dynamo. J. F. S., Philadel-
phia, Pa., asks (1) If a telephone magneto be re-
wound and fitted with a two-part commutator,
can it be used to operate an induction coil for
jump spark ignition? (2) What is the size of
wire sent? (3) Can it be used for the secondary
of the induction coil, and what size should be on
primary? Ans. — (1) Not very well, for the
shuttle winding has too much inductance. Fur-
ther, the solid iron core would get too hot from
continual use, and the bearings are too meager.
(2) No. 34. (3) Yes, if you have half a pound
or more. No. 16 on primary.

780. Factory Telephone System. E. H. E,,
Winston, N. C., has such a system with thirteen
stations, and complains that the transmission
lacks the clearness of tones that are heard in an
ordinary Bell telephone. What is the reason?
Ans. — The cause is inherent in all the “‘inter-
communicating”’ systems, and is due to the in-
ductance between the various wires that are
grouped into the cable. In your case fourteen
wires pass through all the stations and their total
lengths are considerable. The troubles can be
minimized by judicious arrangements of the



ELECTRICIAN AND

apparatus, but not eliminated. Write to the
Dean Electric Co., Elyria, Ohio, for advice.

781. Friction Drive. M. R., Shideler, Ind,,
asks (1) Is the friction drive successful as applied
to the transmission gear of an automobile?
(2). Will leather and aluminum answer for the
friction surfaces? (3) Where can a 10 h. p. two
cylinder, four-cycle, vertical, air-cooled gasoline
engine be obtained? Ans. — (1) We think not.
All sorts of such schemes were extensively ex-
ploited for street cars before the similar prob-
lems of automobiles renewed the agitation. Noth-
ing short of a positive drive seems to be effective
or economical. What will serve for driving a
sensitive drill is quite insufficient for trans-
mitting several or many horse power. (2) Yes,
but wood will work as well and be cheaper than
aluminum. (3) Insert a note in our advertising
columns, or correspond with the large manu-
facturers. o

782. Transformer. A. M., Cincinnati, Ohio,
refers to an answer we gave to an inquirer of a
year ago, in which we stated that there was no
way of transforming a 3 to 4 volt current from
Daniell’s cells to 10 volts. He thinks an induc-
tion coil with relatively coarse secondary wire
will actually accomplish the result. Is he cor-
rect? Ans. — In replying to a question we try
to imagine just what was in the inquirer’s mind.
When the word transformer is used we under-
stand the device that is operated by alternating
currents. Since any battery supplies direct
current, the transformer would be inoperative.
You have in mind an induction coil, but no accu-
rate measure is possible of the secondary elec-
tromotive force. A motor-generator set could
be imagined as serving the end, but with the in-
quirer’s stipulation of Daniell cells, we knew the
power to be altogether too meager to allow for
such an extensive collection of apparatus.

783. Sandpaper. P. M. E., Salisbury, N. C,,
asks how it is made. Ans. — The designation
is a little untrue, for many years ago the use of
sand for this purpose was discarded, and pulver-
ized glass used in its stead. The name “flint”
paper as printed on the sheets, is correct, for
flint glass is the material. The sheets of paper
pass beneath rotating glue brushes, and then
receive the coating that is sifted upon them.

784. Potentiometer. H. A., Osage, Ia., asks
(1) How one differs from an ordinary rheostat?
(2) How are Edison primary batteries charged?
(3) What is the theory of the electrical con-
denser? Ans. — (1) A potentiometer may be
composed of two rheostats, used in such a man-
ner that resistances are cut out of one at the
same time as cut into the other. The effect is
more clearly seen in the simple slide wire instru-
ment, when the contact lessens the resistance on
one side and puts it in on the other. With a
given potential difference between the two ex-
treme ends, any desired intermediate potential
may be secured between either fixed end and the
slide. Such instruments are of great value in
connection with “standard” cells when calibrat-
ing voltmeters and ammeters. (2) Zinc for one
element, oxide of copper for the other, in a solu-
tion of caustic potash, (3) There is a great deal
of theory on this simple structure, but the idea
seems to be that the sheets possess something
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akin to elasticity towards the electric push.
They yield a little, but then try to spring back
and to return the charge.

785. Storage Battery Construction. W. S.,
Toledo, Ohio., asks (1) for directions for the mak-
ing. (2) Why will not the secondary current from
an induction coil operate the primary of another
coil? Ans. — (1) The April, 1908, magazine
gives important directions, but Watson’s new
book on Storage Batteries is more complete.
(2) The presence of the iron core is the reason,
— it cannot change its magnetism fast enough,
and you lack the conditions of “resonance,” as
explained in connection with Tesla coils, in
Chapter XXV, of the Engineering series.

786. Voltage Regulators. A. E. N., Brett,
Ia., asks (1) Where those of the Chapman sort
are made, and what is the price? (2) Can
acetylene gas be used for a small engine in place
of gasolene? (3) What would be the dimen-
sions of an 80-watt induction furnace? Ans. —
(1) Address the Belknap Motor Co., Portland,
Me., but we do not think those are now made.
Although ingenious in principle, they involved
some drawback. The price of such as we have
seen, — though they were out of use, — could
not have been less than $200. The Tirrel regu-
lator, made by the General Electric Co., seems
to fill the demands best, but the price is also
high. (2) We do not know of such use. Per-
haps some of our readers could enlighten the
inquirer. (3) It would not be practicable to
make a furnace so tiny; perhaps 5 kilowatts
would be small enough.

787. Series to Shunt Winding. E, W., Mer-
chantville, N. J., asks (1) What sizes of wire to
use to change a No. 7 Carlisle & Finch dynamo,
both field and armature now being wound with No.
20 wire, for 10 volts and 2 amperes, series, to 3
volts and -4 amperes, shunt? (2) How are
Fuller batteries made? (3) Is 6 volts and 10
amperes the same as 10 volts and 6 amperes?
Ans. — (1) The armature is undoubtedly of the
closed circuit style, and for such a small machine
it ought to carry 4 amperes without undue heat-
ing; simply rewind the field with the same weight,
or more if you can get it on, of No. 23 wire.
(2) A slab or cylinder of carbon is used in the
outer vessel, in a bichromate of potash solution,
of the ordinary composition. Within the po-
rous cup is merely dilute sulphuricacid, or, indeed,
only a strong salt solution, with a zinc shaped
like a conical inkstand; a spoonful of mercury
is kept in the bottom. (3) It is the same as
far as power is concerned.

788. Transformer. G. G. M., Swissvale, Pa.,
asks (1) What should be the dimensions for a
transformer for changing 110 volts to 10 or 20,
with a currentof 4 or 5 amperes? (2) What
should be the dimensions of the wire for making
a heater for a cup of water, for raising the temper-
ature to 160° F.? Ans. — (1) We expect to pub-
lish an articlein the near future on the construction
of just such a device, but perhaps the most avail-
able thing you can do is to get the choking coils
from two disused alternating current arc lamps,
connect them in series on the circuit, and then
lead your low voltage connections to any desired
intermediate positions. (2) A great deal of
time and money has been spent upon electric
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heaters, and full knowledge of all the conditions
of use as well as disuse is necessary. We advise
you to write to some manufacturer, say the
American Electric Heater Co., Detroit, Mich.

789. Wireless Telegraphy. L. P. Ponce,
P. R, asks (1) Can successful communication
be obtained between two places, 11 kilometers
apart, with rather high hills between, using a
system similar to the arc system and a silicon
detector with tuned circuits, 110 volts a current,
with which an arc about § inch long is obtained ?
(2){Is any article to appear giving directions for
making induction coil to connect in shunt with
arc in same system? (3) Will K. & D. rheo-
stat and switch, No. 23, manufactured by Ken-
drick and Davis, be suitable for use as tuning
coils on potentiometers? Ans. — (1) For ama-
teur use the arc system is not to be recom-
mended. A small core transformer used in
connection with the antenna you mention would
give better service. (2) Every number has
stroni articles on wireless. We can also give

you the names of some good books on the sub-
ject. (3) No.
790. Incorrect Answer. H. L., ., Oakland,

Cal,, calls our attention to a glaring error in our
answer to J. W. F., in the July number, in which
theresistanceof No. 23 German silver wireis given
as 37 ohms per 1000 feet. We really cannot
account Jfor the error, for our tables show 381
ohms for the eighteen per cent grade, and 572
ohms for the thirty per cent. e are glad the
reader detected the mistake and had the courtesy
to report it. There are various grades of this
alloy, and combined with various gauges for
measuring the size, considerable variation from
the above figures may be met. For instance,
one list gives the value as 460 ohms.

791. ercury Arc Rectifier. O. C. D., Town
Hall, Pa., asks (1) What is its principle of opera-
tion? (2) What are the sizes of Nos. 10, 15, 16,
and 18 double cotton-covered wires, over insula-
tion, and Nos. 28, 30, 32, 33, 34, and 36, single
silk-covered? (3) Where can brass balls be
obtained? Ans. — (1) See Chapter XVIII of
the Engineering series in the December, 1907,
magazine. (2) .112, .067, .059, and .048 inch,
respectively; .0156, .0126, .0105, .0095, .0088,
and .007 inch, respectively. (3) From Queen &
Co.,"Philadelphia, Pa.

792. Condenser. W. B, Washington, Pa.,
asks (1) Can gilt be used on glass plates and serve
as a condenser? (2) What is the resistance per
foot of the sample of copper wire sent? (3)
How can the maqnetism be restored to the
field of a “Wonder” dynamo, — output 10 volts
and 1} amperes? (4) Can the winding be
changed so as to allow an output of 2 amperes ?
Ans. — (1) Yes, provided you can get electrical
connection to the films. We think tin-foil is
the cheapest and easiest material. (2) No. 23
wire, with a resistance of 21 ohms per 1000 feet.
{3) We do not understand your question. The
machine has electromagnetic field, and if you
find any failure, it is due to fault in the wind-
ing, or in weakness of the current. Drive the
machine faster. (4) Use one size larger wire
on the armature, and increase the speed.

793. Condenser. N. E. G., Cresco, Mich.,
is making one from twenty 4 x 5 inch photograph
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plates, with nineteen sheets of tin-foil, each 3% x 41
inches. He asks if the scheme is proper, and if
the films should first be removed? Ans. — The
dimensions are good, but from the small area of
the foil and the thickness of the glass, you will
have a very small capacity. Better remove the
films, and shellac the glass,— the gelatine would
absorb moisture.

794. Induction Coil. C. Z., East St. Louis,
IIL, has tried to make a coil for 4-inch sparks,
but gets only 1 inch length, while a spark }
inches long will jump between primary and
secondary. What is the trouble? Ans. — In
the first place, the coil is too small to give the
desired output. Next, you have not sufficiently
well insulated. When the structure is nearly
all metal you must not expect the spark to prefer
the air path to one within, where the jumping
space is less. The structure should have sev-
eral times as much insulation. Read the highly
practical article on the construction of a 4-inch
coil in the April, 1908, magazine.

795. Steam Engine and Boiler. W. G.Z., Cam-
den, N. J., asks (1) Where such a combination can
be purchased of sufficient size to run a K. & D.
dynamo at full capacity? (2) Is it possible to
get a spring motor with clockwork to run a
“Midget” dynamo for thirty minutes at a time ?
Ans. — (1) Write to L. H. Wightman & Co.,
130 State Street, Boston, Mass. (2) No, it is
not practical. A water faucet drive would be
easy. 0

796. Induction Coil. L. B, Somersworth,
N. H,, (1) has about 1000 feet of No. 34 silk-
covered wire, and wishes to use it for the second-
ary of an induction coil, for which the primary
is 8 inches long with } inch diameter core.
What length of spark ~will it give? (2) A
Ruhmkorff coil is a step-up device, while an
ordinary lighting transformer is for stepping-
down the pressure. Why these two dissimilar
ideas? Ans. — (1) The quantity of wire is too
small to give appreciable sparks, — say not over
} inch, but it will give violent shocks. (2) The
ideas are not contradictory, and the matter will
be straightened out in your mind if you will read
Chapter XVII of the Engineering series, in the
November, 1907, magazine. Also in Chapter
XXVII you will see lighting transformers con-
nected in both the step-up and step-down manner.

797. Frictional Electrical Machine. E. N. T.,
Bn"ighton, Mass., asks: How the pads are made
and amalgamated? Ans. — Use chamois skin
stuffed with curled hair. Amalgams are an
advantage, but their explanation is not clear.
Melt together one part of tin and one of zinc;
then with special precautions not to inhale the
fumes, stir in two parts of mercury. Before
allowing to cool, pour into a wooden box con-
taining some powdered chalk, and shake well.
When cold powder it in an iron mortar, and pre-
serve it in a stoppered glass jar. For using rub
lard over the cushions and sprinkle on some of
the powdered amalgam. Please observe that
such machines are now quite obsolete, the “in-
fluence” machines, though sometimes precarious
in their start, are much more powerful, and take
only a small effort to drive.



" 798. Telegraph Line. R. A. B., Randolph,
Mass., (1) has a metallic line with terminal in-
struments only, 424 feet apart. Four-ohm sound-
ers are used. He wishes to know how many
6 x 8 gravity cells to install at each end, and
through what resistance. should they be con-
nected during idle hours? (2) Will 3-ampere
cut-outs at each end suffice? (3) What is the
difference between telephone sets of the ‘““series’
and the “ bridging’ sorts? Ans. — (1) For your
purposes we should recommend the European,
or open circuit, method of operating. This will
allow use of Leclanche or dry batteries. In
either case, three cells at each end should suffice.
A 50-volt incandescent lamp makes a convenient
resistance. (2) Unless your wires pass near
trolley or electric light wires, we should say that
the cut-outs were superfluous. (3) The differ-
ence consists mainly in the size and winding of
the magneto generators and the call bells. For
series work the generators can give a maximum
of about 75 volts, and the ringers have about 80
ohms; the other can give a higher voltage, often
as high as 300, and the ringers have 1200 to
1600 ohms. In addition to ohmic resistances,
inductances play an important part.

799. Motor. G.B. M., Nashville, Tenn., asks:
(1) What resistance to put in circuit when using
a 52-volt fan motor on a 104-volt circuit, fre-
quency being the same? The motor runs at the
proper speed, but gets hot. (2) A pocket am-
meter behaves queerly. When the saw-edge is
placed against the carbon of a dry cell a current
of 2 amperes is indicated, but when contact is
made against the brass clamp on the carbon, 12
amperes appears. What is the reason? In
regular use the circuit is made under this brass
clamp, so why does not 12 amperes always get
in that circuit? Ans. — (1) Put in series with
the motor a choking coil taken from some disused
alternating current arc lamp, or copy the con-
struction. (2) Against the carbon itself you
make a very poor contact, but the brass clamp
has a large area of contact, consequently less
resistance. The current merely follows Ohm'’s law.
(3) The ammeter represents a short circuit, but
when you insert some desired device, you at once
increase the resistance and diminish the current.
On open circuit the resistance is infinite, hence,
there is no current at all.

800. Rheostat. A. L., Waltham, Mass.,
asks: (1) Does a rheostat waste current? It
seems to him that it saves current by lessening
the amount that would otherwise flow. (2) A
3-bar telephone magneto is to be rewound so as
to drive a 6-inch fan from six or seven dry cells.
Which would be the better size of wire for the
armature, No. 22 or 23? (3) A demagnetizing
coil for watches is to have an axial length of
5 inches and a diameter of 3 inches, and to oper-
ate on a 110-volt alternating current circuit.
What size and amount of wire should be used?
Ans. — (1) It is a better expression to say that
a rheostat wastes volts and energy. If your
battery gives 7 volts, but the desired circuit gets
only 3, you are wasting 4 volts in the rheostat.
If a current of, say, 2 amperes, is flowing, you
will be getting 6 watts usefully in the desired de-
vice, but wasting 8 watts in the rheostat. The
scheme is like running a steam engine through
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too small a pipe; you waste a good deal of the
pressure in overcoming the friction of the pipe.
If the steam pressure was too high, you should
properly reduce the firing. In your case it
would be better to have the switch arranged to
cut in or out more or less of the cells. (2) It
makes only a slight difference in the speed of the
motor; either size will be satisfactory. (3)About
10 pounds of No. 18 wire will suffice, but for
safety have the coil connected in series with six
to ten regular incandescent lamps. Then by
turning on or off the lamps, one by one, you can
get a wide range of current. Here again, you
will be wasting volts in the lamps, but it is the
simplest means of control, and for intermittent
use quite as economical as any other.

801. Rewinding. H. L. S., Coldwater, Mich.,
has rewound two 60-watt, 133-cycle, 52-volt alter-
nating motors of the Emerson induction type for
110 volts and 60 cycles; the change necessitated
winding for four poles in place of the former
eight. He asks (1) What power should they
now give, and will they conjointly be able to
drive a four pole } h. p. direct current generator ¥
(2) Where can instructions be obtained for mak-
ing such a generator? Ans.— (1) The power
will be reduced from the former rating by about
twenty-five per cent, but probably they will drive
a generator of the size you propose. (2) We do
not think it practicable to have four poles in
so small a machine, but Carlisle & Finch, of Cin-
cinnati, have designs for some small sizes.

802. Magneto Igniter Troubles. M. G., Uni-
versity Place, Neb., has a magneto that fails to
keep the engine in operation. It gives only 6
volts when the engine is running from the bat-
tery. He asks (1) What is the reason? (2)
What voltage is proper? (3) Can the voltage
of a dynamo be increased by winding the arm-
ature with more turns of finer wire than at pres-
ent? Ans. — (1) We think that the magnets
have weakened. Magnets are “permanent” in
a limited sense only. (2) We think that 12
volts and upwards are a common allowance.
You can improve matters for the dynamo by
allowing a longer time for the contact. For
economical use of the batteries the contact is
kept on for the shortest time possible. A bat-
tery has no self-induction, and the current can
establish itself in the circuit much quicker than
it can when it has to flow from the armature
winding of the magneto. Economy of current
from the machine need not be considered. You
can also keep the magnets up to normal strength
by putting a series winding upon them, and
possibly in that case dispense with the spark
coil. (3) Yes, but in your case you might not
improve matters, for you would increase the
self-induction and resistance.

803. Wireless Telegraphy. W. A. B., Santa
Rosa, Cal., asks if we can inform him regarding
electrolytic interrupters, their construction, etc.
Ans. — Mr. W. C. Getz, 645 North Fulton
Avenue, Baltimore, Md., will furnish you with
drawings.
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BOOK REVIEWS

THE BURNING OF CHELSEA. By Walter Merriam
Pratt, Sampson Publishing Company, Boston,
Mass. Price, $1.50. For sale at all book stores.
This book is one of our publications. We print
below what other book reviewers say of it: —

We fear that the chief bid for fame made by
Chelsca, in Massachusetts, will remain the recent
disaster which Walter Merriam Pratt commemo-
rates in the ‘““Burning of Chelsea.” This is a
spirited description of the great fire, which will
interest the inhabitants of Greater Boston, and will
be of value to future historians. The author is
able to fill one hundred and fifty pages with his
story, using very little padding. — New York Sun.

An absorbing and remarkably interesting story
of the great fire. Typographically, the book is
beautiful, and is a record of one of the greatest
conflagrations in history. It is peculiarly valuable
as a book of reference. — Boston Globe.

Mr. Pratt’s book is a vivid description of personal
knowledge, and it makes a very good permanent
memorial of the event. — Providence, R. 1., Journal.

The story of the great fire is told in good, com-
prehensible language. — Manchester, N'. H., Union.

It is a most interesting narrative, and a valuable
history of what was one of the most disastrous con-
flagrations in the country’s history. — Salem N'ews.

The story, which is well told, contains a great
deal that will interest firemen. — The Firemen's
Herald.

It is a well-told story. — National Sportsman.

The book is handsomely gotten up, and is a
valuable and interesting narrative of that memorable
calamity. — Malden Mirror.

There is no attempt at dramatic effect, and yet
the narrative holds the attention of the reader at
times with the thrill of sensational fiction. — Uni-
versalist Leader.

Mr. Pratt’s book will probably remain a per-
manent and authentic account of that great calam-
ity. — Boston Herald.

It seems as if there should be many readers for
the “ Burning of Chelsea.”” — New Vork Times.

The pictures will prove very valuable in years to
come. It is so vivid a tale that it is quite clear
that it is based on personal knowledge. — American
Photography.

Even those who devoured all newspaper accounts
of the disaster will find in Mr. Pratt’s book expla-
nations of instances that cannot fail to interest them
and sidelights which everywhere were lacking in
the carlier accounts. — Boston Transcript.

One of the most thrilling books is the account of
the ‘“Burning of Chelsea,” by Walter Merriam
Pratt.  Aside from the important information, Mr.
Pratt has collected a large number of instances
pathetic and amusing, and in reading, one is alter-
nately moved to tears and laughter, and thrilled
with admiration of the accounts of heroism dis-
played. — The Watchman.

Although the book was evidently written for
local dudiences and will find its way to the library
shelves, it is a story of a big fire, and more than one
‘underwriter the country over will find pleasure and
profit in reading Mr. Pratt’s narrative. It seldom
happens that conflagrations have such a prompt
and graphic a historian as Chelsea enjoys in this
iinstance. — Insurance Press, New York City.

WIRELESS TELEGRAPHY AND TELEPHONY. — Pop-
ULARLY EXPLAINED. By Walter W. Massie and
Charles R. Underhill. New York, D). Van Nos-
trand Co. Price, $1.

Here is a book for which the layman has long been
on the lookout. Free from technical terms and al-
gebraic and trigonometric problems, it contains
much popular matter that does much to unfold the
veil of mystery that has, in his mind at least, enfolded
the art of wireless telegraphy. The book is written
in such a careful manner that all who read it can-
not fail to obtain a clear and concise idea of all sides
of “wireless”: theoretical, financial, and commer-
cial. Perhaps no one is more fitted to treat of the
latter two subjects than'Mr. Massie,who has financed
and managed one of the most successful wireless
companies in the field to-day. The book is illus-
trated throughout with up-to-date photographs and
diagrams. An especially interesting article, “The
Future of the Wireless Art,” by Mr. Nikola Tesla,
concludes this valuable book in a fitting manner.

HarPER's INDOOR Book For Bovs. By Joseph
H. Adams. With many illustrations. Harper
& Brothers, Publishers, New York.

We have previously reviewed three books of this
series, and the ‘“Indoor Book” is in no respect be-
hind the earlier ones. It includes a host of inter-
esting subjects for home work which are within the
capacity of anybody who can use tools. 'The first
part is devoted to wood working, and includes car-
pentry wood carving, fretwork, wood turning, and
picture framing. The second section on metal work
includes a large number of valuable minor arts
which require very few tools, and make excellent
presents and household ornaments. The third part
includes clay modeling, pyrography, book binding,
magic lanterns, and printing, and the fourth part
comprises various useful things which may be done
about the house, such as building a gymnasium or
theater, painting, fixing clocks, and building various
pieces of useful furniture. None of the things re-
quire expensive tools or apparatus, and the book
should give a host of useful suggestions for cvery
tool user.

Fire Commissioner Lantry of New York, in ex-
plaining to a reporter his plans for establishing a
firemen’s ““roll of merit,” told this story :

“It takes pluck,” he began, “to be a fireman.
A young fellow of only average pluck was serving
at his first fire, and the chief rushed up to him and
shouted,—

‘“‘Shin up that ladder to the eighth story, crawl
along the cornice to the fourth window, drop down
three stories, and catch that wooden sign you see
smoking there, swing yourself along to the second
window that the red glare is coming from, break
the glass, and go in and rescue those three old la-
dies— well, what the deuce are you waiting for?’

“*For pen and ink, sir,” said the new man, ‘I
want to hand in my resignation.’’’
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A Puzzling Job For
The Workman

’I‘HE mixing of wood stains to secure the precise color you
want is a puzzling job for any workman.

Even when it’s done right, it takes time; and time costs money
— your money.

When it's done wrong—when the mixture is off-color, it's
mighty expensive.

You can’t afford to pass off the mistake on your cus-
tomer. so the stains must be mixed again. Then there’s
more time and more material to be paid for.

To avoid such experiences use Johnson’s Wood Dyes,
which are better than any other stains on the market.
They require no mixing and do away with all the difficulties
and mistakes of shading.

They save you time and money and please
your customers.

Johnson’s Wood Dyes are Prepared in ANl
Shades — Ready for the Workman

We import the colors used in them, because we cannot
find their equal in this country.

The rich, luxurious finish you get with our Dyes cannot
be obtained with any of the stains you mix yourself, or with
the so-called ‘‘stains’ you buy already mixed, which are
simply wood coverings.

Johnson's Wood Dyes are Dyes. They penetrate the wood
without raising the grain, thereby accentuating the high

lights and developing all the beauty of the wood, 74 FREE
Johnson’s Wood Dyes are made in the following shades: - Goupon
No. 131, Brown Weathered Oak No. 129, Dark Mahogany
No. 172, Flemish Oak No. 140, Manilla Oak 8. C. Johnson
No. 126, Light Oak No. 110, Bog Oak & Son
No. 123, Dark Oak No. 128, Light Mahogany
No. 121, Moss Green No. 125, Mission Oak / Racine, Wis.
No. 178, Brown Flemish Oak No. 130, Weathered Oak / Geatlemen: My paint dealer’s

Johnson’s Wood Dye, any desired Shade, is sold by the best paint
dealers. Insist on getting the genuine, don't take a substitute.
alf Pints, $ .30 Pints, $ .50 Quarts, $ 85  Gallons, $3.00

FREE TRIAL OFFER

{/ pameis..........
/ His address is.covevederan

Send us your name and address and name of your dealer on the for which please send me FREE, prepaid,
coupon and we will send you absolutely free of charge fwo cans of John- two (2) samples of Johnson’s Wood Dye
son’s Wood Dyes, your choice of shades, a can of Johnson's ElectricSolv~ ...co.eene shades, and one (1) sample of John-
for removing paint and varnish, and our handsome 48-page ‘Text Boo son’s Electric Solvo, and copy of your new 48-
on “The Proper Treatinent for Floors, Woodwork, and Furniture.” vpage book. * The Proper Treaiment for Floors.
Write ns to-day. Address n:gogdwork. and gumiturc." FREE Edition, all

Racline, as per your offer.
S. C. Johnson & SoN “Wis. ~ >y i

“The Wood Finishing Authorities’’ My address is...oooeeersenee 500000000000000A000A0A00 000000
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A New Book

Worth Having
IT'S FREE

A Book packed full of new
ideas in time- and labor-sav-
ing Tools for all classes of
mechanics. Toolsthat appeal
to any man, no matter what
his profession or calling may
be. The Book is the embodi-
ment of Yankee ingenuity
and invention, illustrated
with photographic repro-
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Gas Engine Manual
/4

This volume m;ust published
gives the latest and most helpful
information respecting the con-
struction, care and management
of Gas, Gasoline and Oil
Engines, Marine Motors

Automobile Engines,
including chapters on Producer
Gas Plants and the Alcohol
Motor.

The book is a practical educa-
tor {rom cover cover. and is
worth many tlmes the price to
any one using a

5% x 84 inches, weighs 2 pounds, is
hznds‘t’)mcly bound, andp{:x every
way a fine volume.

SPECIATL Ol'-l‘l-‘l-‘.ll“ .
The only way the practica
merit of tlusy MANUAL can be
glven is by an examination of
the book itself, which we wili
submit to the readers of ELEC-
TRICIAN AND MECHANIC,
free for exam{nation, o be paid
for or returned, after looking it
over.
Upon receipt of the following

agreement (which can be either
cut out or corled). the book will
be immediately forwarded.

ductions of the Tools in use.

. . "t
QA postal brings it if T
( ' you mention this paper . ,‘..\% =3 sk,
€ T ah g (19
FIUR 8 EEY
¢ North Bros. Mfg. Co. :?“°\§;\§3§ -
Philadelphia, Pa., U.S. A. M8 x‘&e ......................
k J aum€ T aarestt et

The Burning of Chelsea

By Walter Merriam Prazt

‘“The Burning of Chelsea,” by Walter Merriam Pratt, is a valuable contribution
to local history. The story of this conflagration, the most terrible calamity which has
ever overtaken a New England community, needed to be told in a permanent form,
and has been exceptionally well done. The author is a resident of the city and the
son of a former mayor. He was a participant in all the stirring scenes of the fire,
risked his life in saving persons and property, and acted as a volunteer fireman dur-
ing the latter part of the day. A member of a militia company which was not called
out, he volunteered for duty with another command and served on the provost guard
as long as it was needed. He thus saw and had part in every phase of the incidents
which he describes and his account is authoritative.

The book is not a dry collection of facts, but is written with vigor and force, and
is full of the mingled humor and pathos which accompany all great catastrophes. It
is illumined with vigorous and poetic passages of vivid description, and will hold the
attention of every reader.

Profusely illustrated with
photographs of the city before, octave with decorative cover
during, and after the fire Price, $1.50

For sale by all booksellers, or will be sent post-paid on receipt of price

One volume, large

Sampson Publishing Co.

Boston, Massachusetts
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BUILD YOUR OWN MOTOR!

Complete sets of Castings, with blue print work-
ing drawlings, for your Auto, Launch, Motor-
Cytcle Engine, or Workshop.

Our Kemarkable Offer!?
6-Actual Brake llorse Power—2 Cycle—3 Port
Engine. 8100 complete with accessories. 1”8
GUARANTEED! Wesell Blue Print Workiug
Drawings—2 or 4 Cycle. We have Motorscom-

lete with spark plug, from £41.50 1o 8535.50.

omplete Castings for building same, from 33.00
to $160.00. Send stamp for Catalogue.
THE GEBHARDT MOTOR CO.

27th Street, above Dauphin, Philadelphia, Pa.

60 YEARS'
EXPERIENCE

TrapeE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a aketch and descrlfmon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions atrictly conidentiai. HANDBOOK on Patents
sent free, Oldest n‘zency for securing patents,

Patents taken through Muun & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely lllnatrated weekly, Y.argest cir-
culation of any scientitic jlournnl. Terms, §3 a
year: four moiiths, §L. 8old by all newsdealers.

MUNN & Co,2steroaewer. New York

Branch Office, 626 F 8t., Washington, D.C,

Praciical Photographic Books

DARK ROOM DIME SERIES

Retouching for Amateurs
Exposure Tables and Note Book
How to Take Portraits
Bromide Enlargements
Manual of Photography
Practical Development
Popular Printing Processes
Hints on Composition

PHOTO BEACON DIME SERIES
No.1 Development

¢ 2 Photographic Printing Processes
¢ 3 Beginner’s Troubles

¢ 4 The Elements of Pictorial Com-

position
¢ 6 Isochromatic Photography
Any of the above, post-paid, 10 cents each

No.
[

OOV WN -

PHOTO BEACON EXPOSURE CARD. By
F.Dundas Todd. ............ocecnu.e
FIRST STEPS IN PHOTOGRAPHY. By F.
Dundas Todd, .. ............ ........
SECOND STEPS IN PHOTOGRAPHY. By
F.Dundas Todd. .........ccoo0oveoon 90
ARTISTIC LIGHTING. B ﬂIm'nes Inglis.. .50
PICTORIAL LANDSCAPE ; O0TOG HY.
By John A . Hodges................. 75

American Photography $0¥6%: sass.

$0.25

j/‘f ' :: with
78, BeY Information

Electricity is flashing a mes-
sage to you— the signal light
. of the incandescent—the whir
of the motor —the click of the ** wireless,” there’s the
same steadv call of work to do—a large and satisfactory
salary —a life-time position assured. This ever broadening
field offers its treasures to you. Just a few hours study
each week and the prize is yours.

CYCLOPEDIA OF

APPLIED ELECTRICITY

New Six Volume Edition Just Out. 3000 pages,
7 x 10 Inches. Bound in Half Red Morocco.

500 New Pagdes. Innumerable New Ideas.

‘This work will KOS‘ the clectrical worker on all the latest
developments in his trade; it will teach the student tht
principles of electricity and its newest applications. The
chapters on Electric Wiring and Testing are cspecially com-
plete and authentic, as are also the chapters on Localization
and Remedying of the various troubles which arise in Ton-
nection with dynamos and motors, such as Sparking at
the Commutator, Heating of the Different Parts, Failures
of Operation, etc., with instruction for determining causcs,
together with their remedies.

ach section is written by an expert, illustrated by special

drawing, diagram, or photograph, simplified by lailcs and
formulas, proved by practical test questions, and carefully
indexed for ready refercace. To introduce our correspond-
ence courses, from which the Cyclopedia was compiled, we
make this special 30-day offer.

SPECAL $18.60 FiiEE " $36.00
FREE 5-DAY OFFER

Just fill in the coupon and we will send a set of these
beautiful books absolutely FREE for 5 days’ examination.
If you tind the books satisfactory, pay us $2.00 within 5
days and $2.00 a month until you have paid our spe-
ciat price of $18.60; otherwise return them at our expense.

This is a special 30-day offer to introduce our Corres-
{)ondcncc Courses from which the Cyclopedia was compiled.
Ve will also indude FREE for one year, as a monthly
supplement of 132 pages, the

TECHNICAL WORLD MAGAZINE
a live up-to-the-minute, $1.50 monthly, crowded with
special articles on the most recent applications of the prin
ciples covered in the Cycopedia; splendidly illustrated
with scores of interesting photographs.
Some of the Subjects Treated
Electric Wiring — Electric Bell Wiring — Electric_Tele-
ph — Wireless Tclegraphy — Telautograph — Theory,

alculation. Design, and Construction of Generators and
Motors — Types of 1Jynamos_and Motors — Elevators —
Direct Current Motors — Direct-driven  Machine Shop
Tools — Electric  Lighting — Electric  Railways — Alter
nating Current Motors.ctc.—Single Phase Electric Railway—
Electric Welding — Mercury Vapor Converter — Managc-
ment of Dynamos and Motors — Power Stations — Central
Station Engineering — Central Station Design — Storage
Batteries — Power Transmission — Alternating Current
Machinery — Synchronous Motor, Induction Motor, Trans-
former, Rotary Converter. Frequency Changer, etc.—
Telephony — Automatic Telephone — Wircless Telephony
— Telephone Line Protection — Telegraphone, etc.

American School of Correspondence

CHICAGO
50000000000 FREE 8-DAY OFFER COUPON........
Clip and Mail To-day Elect. & Mech. 10-08
American School of Correspondence : —

Please send Cyclopedia of Applied Electricity for FREE
examination, also T. W. for one year. I will send $2.00
within five days and $2.00 a month until 1 have paid
$18.60; otherwise 1 will notify you to send for the books.
Title not to pass until fully paid.

Name...oooveenen 508000000300 506000000000000 600000 (.
Address...... BE00000000000

Occupation. ..
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K. & D. Improved
Rheostat and Switch

No. 23
Resistance 10 Ohms. Continuous Capacity
2 Amperes.

UITABLE for regulating miniature lamps, the

speed of small motors, and a great varfety of

service which it would be impossible to mention
in detail.

Owing to the peculiar construction of this rheostat,
the change of resistance takes place very gradually
on movement of the lever, and not by sudden jumps
as in the ordinary construction.

The resistance coil has approximately 160 con-
volutions, and as the rate of change in the resis-
tance on movement of the lever is by single con-
volutions, it will be seen to admit of very fine
adjustment.

he coil is made of a special high-resistance wire,
which is very stronﬁ, and will not corrode ; no sol-
dered connections with the resistance coil.

The coil is air- cooled, and works on our maximuin rated capacity at a remarkably low temperature.

Experimenters, dentists, surgeons, dermatologists, and all artisans and scientists will find this a most
satisfactory and efficient small rheostat and switch.

The workmanship and finish is first class. Metal parts nickel plated. Hard rubber handles. Bases of
seasoned wood, polished. Dimenslons: 31 inches diameter ; total thickness, including rubber handle, 11 inches.

DigECTIONS

When the lever rests on the button marked “out,’’ the coil is cut out, but the circuit is unbroken. To
introduce resistance, move the lever in the direction shown by arrow, and vice versa. When lever rests on
the button marked “off,”* the circuit is open.

PRICE 75 CENTS———
Manufactured by = KENDRICK & DAVIS, Lgsanon, N, H.

A School Within Itself sz o e

care, a
of a dynamo or motor, and | chapter on electric automobiles, outlining their construction, care, and operation, and all about storage
bllleli’;l and how to handle them. Each subject is carefully written and to the point. After a student studies a subject, he is ques-
tioned on that subject in such a manner_as to bring clearly to his mind the points he
needs to know regarding same. A DICT! lONAI{Y in back of book will enable him
to learn the meaning of any electrical word, term, or phrase used in this book, as well as
hundreds of others in common use. Al required tables neceseary in the study are in it.

TABLE OF SUBJECTS

Chapter Chapter
I. Wiring XI1. Armature Reaction
11, Electric Batteries. Elec- XIlI. Sparking
tro-Plating XIV. Windind of Dynamos
N 111. Magnetism and Motors
PRACTICAL 1V. The Magnetic Circuit XV. Proper Method of Con-
ELECTR‘CITY V. Magnetic Traction necting Dynamos and Motors
e S Vi. Magnetic Leakage —Self-Excitation
"";"“U“ WORKS Vii. Energyin Electric Circult XVI. Diseases of Dynamos
CLEVELALD A VIIl. Calculation of Size of and Motors, thelr Symptoms
Wire for Magnetizing Cnl!s and How to Cure Them

IX. Calculationof E.M.F."s XVII. Arc and Incandescent
in Electric Machines

amps
X. Counter E. M. F. XVII, Mensurl'l’ld Instruments
X1, Hysteresls and Eddy XIX. Alternatind Current
Currents XX. Automobliles
$2.00 PER COPY — FOURTH EDITION — 20,000 COPIES SOLD
The offer we make of refunding money if book is not satist 'y upon ination e

AN UNUSUAL ONE in connection with the sale of a buok. But we have no fear of its
return, Your declsion will be what thousands of others has been. Money would not
buy it if it could not be duplicated. We cauld print test} ials by the hundreds. It is
best to order and be your own judge of its merits.

AMERICA'S GREATEST REPAIR WORKS
Cl eveland Armature WOl‘l(S, Cleveland. Ohio Armatures and Fields wound—Commutators filled

ABERNATHY RAPID ACTING VISES

ARE PARTICULARLY RECOMMENDED FOR

MANUAL TRAINING SCHOOL EQUIPMENTS and for all
classes of wood-workers. Seven Sizes, Styles, and Prices
to select fronm.

Please state your requirements and write for particulars.

THE ABERNATHY VISE & TOOL CO.
329 Englewood Avenue CHICAGO, ILL.
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Benche
Lowest Prices.

122 Summer Street -

S Tools & Supplies
eadquarters. Send for Catalogue.
Specialdiscount for Schools and Classes.

CHANDLER & BARBER
Boston, Mass.

for doing what the title indicates.

TEN CENT BOOKLETS

Each one is well written, and gives full directions
They are well

worth the price, which is very low, and most of
them give fully as much information as some
more pretentious books.

A

A Small Motor to be Built without Castings.
How to Make an Annunciator.
How to Grind and Set Edge Tools.
Making and Fixing Electric Bells and Batteries.
Tempering Steel, Annealing and Case-harden-
ing Iron.
Others to follow.

SENT POST-PAID ON RECEIPT OF PRICE

SAMPSON PUBLISHING COMPANY

Boston -

6 Beacon Street
Massachusetts

Faucet Water
Motors, $51.%

These Motors have emery-wheel and
pulley to run sewing-machines. fans,
etc. Sample Motor free to Agents
in sections where we have no repre-
sentative.

ENGINE INDICATORS
Reducing Wheels, and Planimeters for Engineers
ALCOHOL Stoves, Lamps, Flat-irons
Send for Catalogue
Lippincott M. & A. U. Dept., Newark, N.J.

Teachers and Professors of Engineering

and Manual Training wanted for Colleges and Tech-
nical Schools. Salaries, $900 to $4000. No ad-
b vance fee required. Address
THE ALBERT TEACHERS' AGENCY

378 Wabash Ave. Established 23 years Chicago, 11l.

This 9,059 Word
Business Book
is FREE

8imply send us a postal ard ask for
our free illustrated ¢,05¢9-word Busi-
ness Booklet which tells how priceless
Business Experience, squeezed from
the lives of 112 big, broad, brainy
business men may made yours—
yours to boost your salary—yours to
increase your profits. This free bovk-
let deals with
—How to manage a business

~How to sell guods

—How to get money by mafl
—~How to buy at rock-bottom
—~How to collect money
—~How to stop cost leaks
—How to train and handle men
~—How to pet ard hold a positioa
—How to advertise a business
—How1to devise offize inethods

Sending for this free book binds you to noth-
ing, involves you in no obligation; yet it may
be the means of starting you on the road to a
broader career. Surely you will not deny your-
self this privilege, when it invoives only the risk
of a postage stamp! Send the coupon today.

SYSTEM, 151-165 Wabash Ave. Chicago
Send on your 9,089-word free Booklet 141

Name
Address

R

Position

THE WHITE EAGLE
ELECTRIC MOTOR
Post-paid. 75¢.

We make working models of in-
ventions. Send for illustrated
catalogue of Model Supplies.

THE PIERCE MOOEL WORKS
134 Pierce Ave. Chicago, HI.

97 W. VAN BUREN STREET -

BEWARE OF IMITATIONS
For the protection of our customers we advise that Kiein's Pliers
are being {mitated, to look like Klein's. This, however, does not
make them Klein's.

CAUTION - Look for
this stamp, M. KLEIN
& SONS, on the inside
of handles—none are .
genuine without this
stamp. Use only genuine Klein's. They are the product of years
of experience and have stood the test of time.

MATHIAS KLEIN & SONS
CHICAGO, ILL.

BOYVS--EXPERIMENTERS.

A scientifically perfect model
Post motor, having ‘a): laminated
~ ™ paid drum armature, self-adjustin
VRIS 32 00brushes, etc, Finished in hlac
., japan and nickel, Space occu-
pied, 3% x 3%4 x 3)% inches,
Send stamp for catalog.
H. W. PETERS MINIATURE
MOTOR WORKS.
61 Toerrace, - - - Buffalo. N. Y.

BOUND VOLUMES

ELECTRICIAN AND MECHANIC
Volume XVII, $5.00 Volume XVIII, $2.00

AMATEUR WORK
Volume I . e e . §s.00
“ 11 . . . . 1.50
L0 111 5 5 . . 1.50
-t v . . . . 2.00
“ v . 1.50

00 VI (6 m;mbe'rl) . 1.00
Volumes V and VI, together, 2.00

SAMPSON PUBLISHING

6 Beacon Street, Boston, Mass.

Cco.
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Wireless Apparatus

Ceco Transformer —Closed Core Type

A 250 watt closed core transformer as powerful as the
ordinary 6% spark induction coil for wircless work, and
costs hut $30. It is especially adapted to tuned trans-
mitting circuits, and can be run from any lamp socket
giving alternating current. We also build larger sizes up
to 10 kw. capacity at moderate prices. Complete parts for
a 20 mile tuned transmitting set consisting of 250 watt
transformer, large capacity glass plate condenser, oscillation
transformer with adjustable rimary and secondary in-
ductances, and adjustable spark-gap making an accurate
model of a modern commercial station, complete for $60,

Send for our descriptive folder of experimental appara-
tus for receiving and transmitting, including

TRANSFORMERS TELEPHONE HEAD RECEIVERS
TUNERS CONDENSERS OSCILLATION TRANSFORMERS
DETECTORS SPARK-GAPS POTENTIOMETERS

CLAPP-EASTHAM CO.
729 Boylston Street BOSTON, MASS.

This ts the Electrical A Every boy and girl should ex-
periment with the hidden mystery and learn the fundsmentsl
principles of the Earth's greatest power — ELECTRICITY.

end a 2¢. stamp to-day (no stals answered) for our
80 PAGE CATALOGUE ‘“VOLTAMP mcn.!cu PRODUCTS*

Hlustrates and describes Motors, Dynamos, Machine Models,
Toys, ’l‘elefu h Instruments, Batterles, Meters, Coils, G elssler
Tul Bells, Lamps, Flnhllgfm, 'l'elcphonn‘, “ WIRELESS,"
Tools, etc. Theg line of M ini Rai evershown.
Ideal Christmas gifts for boys. Lowest prices for best goods.
TUE VOLTAMP ELECT R1
Wite Building 8s

The Inventor’s Universal Educator

TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS, also
50 PERPETUAL MOTIONS

Every inventor should have a copy. Price, $1.00 by mail.
ADDRESS=———

F. G. DIETERICH, Ourey Bidg., Washington, D. C.

SUCCESS s
A book of absolute necessity to every man and woman
anxious to improve their circumstances financially.
It tells the law clearly and teaches how to apply it.
104 pages, 16 chapters, paper bound, 65,000 sold, You

cannot afford to be without it. Sent postage prepaid
on receipt of 10 cents, stamps or eilver. Write to-day.

Fiduciary Co. 3s77TacomaBidg. Chicago, lii.

For our Futur
° ge y onrthe 8

" P _éuvn. iy
5 KNOWLEDGE

QEvery man is the architect of his own fortune. Itis
just as easy for you to mold your destiny as it is for the
blacksmith to shape the red-hot iron under the resounding
blows of the hammer.

@ The great industrial plants of the world offer endless op-
portunities to the man who has a thorough knowledge of
shor needs and conditions. Heretofore this knowledge
could be acquired only by a long course of study in a tech-
nical school, followed by vears of actual experience in the
shop. Now you can get the necessary theoretical knowl-
edge at the same time that you arc getting the practical
experience, You lose no time from regular work,

CYCLOPEDIA OF
Modern Shop Practice

.. Four volumes; 2188 pages; size, 7 x 10 inches;
illustrated with 2043 drawings, diagrams, sections,
formulas, etc.
€ The greatest mechanical work ever published. Years of
experience in the shop, laboratory, and classroom have

n required in the preparation of its various sections,
Each section has been tested by actual use for its practical
value to the man who desires to know the latest and best
practice in the shop and engine room.

ompiled from repr ive instruction papers of the
American School of Correspondence. it embadies the teach-
ings of the foremost experts in shop-work throughout the
country. Everything is explained in a plain and easy man
ner, especially designed for home stu y. € To the man
already working in the shop, it will be the means of se-
curing promotion,—to the man whose work has become
distasteful, it will provide the opportunity for a change to
more congenial employment.

SPECIAL REGULAR
PRICE $12'60 PRICE $24"00
FREE 5 DAY OFFER
CAbsolutely FREE for Five days’ examination. Sent
cxpress prepaid on receipt of Coupon. If you wish to
keep the books, pay $2.00 within five days and $2.00 a
month until you have paid the special $12.60 price ;
otherwise return them at our expense. If your order is
received within thirty days from date of this publication,
we will include FREE for one year, as a monthly sup&le-
ment of 132 pages, the TECHNICAL WORLD MAGA-
ZINE, a live, up-to-the-minute $1.50 monthly, crowded
with special articles on the most recent applications of the
principles covered in the Cyclopedia, splendidly illustrated
with scores of interesting photographs.
PARTIAL TABLE OF CONTENTS

Machine Shop Work—Tool Making—Thread Cutting
Dies—Dirill Jigs—Motor Driven Shops—Pattern Making—
Machine Des{}n—-Metnllur y—Foundry Work—Steel Cast-
ingy—Brass\ ork—Shop Management—Forgin —Welding
—"Tool Forgin%and Tem’Fering—Eleclric Welding—Sheet
Metal Pattern Drafting— insmithing—Mechanical Draw-
ing—Worki Drawings—Shop Drawin, Mechanism=—
Gasand Oil Engines—Producer Plant are and Manage-
ment of Gas Engine—Automobiles—Elevators—Construc-
tion of Boilers—Steam Engine—Steam Turbine—Manage-
ment of Dynamos and Motors—Electric Wiring.

American School of Correspondence
(0]

CHICAG
FREE FIVE DAY OFFER COUPON,
Clip and Mail To-day Elec. & Mech. 10-08

American School of Corresfondence:—

Please send set Cyclopedia Modern Shop Practice for five
days’ FREE examination, also T. W for one year, I will
send $2 within five days and $2 a month until T have paid
$12.60; otherwise I will notify you to send for the books,
Title not to pass until fully paid.

ANGIME s oolvie vis vioioio s ot ula ololoiolole sl ole
Occupation . .......oovvvernennnnnnns
Employer.................
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SALE AND EXCIIANGE

Advertisements under this heading, without dis-
lay, 2 cents per word, cash with order, minimum,
gO cents. Black-faced type, 4 cents a word, mini-
mum, $1. Exchange advertisements will be inserted
for subscribers once in twelve months without
charge, subsequent insertions of same copy, 1 cent
a word.

ELECTRICAL MATERIAL

CHEMICAL RECTIFIER, How to make. 25 cents.
TAYLOR ELECTRIC AND MANUFACTURING
COMPANY, Barker, N. Y. (11)

WHEATSTONE BRIDGE easily and cheaply made
from our plans and instructions, complete. Set sent
ost-paid for 50 cents silver. GENNETH SUPPLY
EO.. 367 Somerville Avenue, Somerville, Mass.

TELEPHONES. — We make them, $4 set, complete.
For particulars. address, ELECTRIC MFG. CO., New-
ton Upper Falls, Mass,

WILL A, B. X.,” in Classified Advertisement of Sep-
tember issue, kindly send address at once.

FOR SALE.— Fifteen 1-12 h.p., 110 volt C. W. motors,
with pulleys, $5; two 1-6 h.p., 110 volt C. W. motors, with
ulleys, $8; one 1-20 h.p., 8 volt H. C. motors, with pul-
eys, $6; three 10 volt battery fan motor, fan switch,
1.50. rge and small motors of all kinds. W. E.
CHIPMAN, 62 Sudbury Street, Boston, Mass.

A FIFTY-LIGHT EDISON DYNAMO, $75; a 2 h.p.,
220 volt Westinghouse motor, $50. BOX 61, Troy,
Ohio.

WIRELESS TELEGRAPHY

WIRELESS TELEGRAPHY. — Send 10 cents for spe-
<cial number of ELECTRICIAN AND MECHANIC, devoted to
this subject.  Articles on how to make a 4-inch induction
coil, magnetic detector, independent interrupter, indoor
wireless, adjustment of detectors on tuned circuits,
wireless telephony, storage batteries. Also hall seat,
16-foot launch, model engine, telephone installation, me-
chanical drawing, etc. List of electrical and mechanical
books free. SAMPSON PUBLISHING COMPANY,
6 Beacon Street, Boston, Mass.

SILICON FOR WIRELESS DETECTORS. — Any
amateur can now make the latest and most sensitive

wireless receiver. Needs no batteries. Generous piece
sent t-paid, 25 cents silver. MIDDLESEX WIRE-
LESS SUPPLY CO., 94 Antrim Street, Cambridge,
Mass. (9)

AND MECHANIC
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WIRELESS instructions and diagrams for constructing
carborundum, silicon, and electrolytic detectors, 35 cents
each. Large price carborundum, 10 cents; large price
silicon, 25 cents. Blue-print, showing Morse continental
and navy codes, 15 cents each. Blue-prints of Marconi,
De Forest wireless systems, 20 cents each. WIRELESS
DETECTOR CO., 2120 South Union Avenue, Los
Angeles, Cal.

WIRELESS TELEGRAPH COILS. — To introduce our
coils, we will send for sixty days our high-grade 1}-inch
coil, with rapid vibrator, for 85; carborundum receiver,
83; detector, $1.85, post-paid; carborundum receiver and
sending, with above coil, 81, INTERNATIONAL
WIRELESS CO,, Lima, Ohio.

YOUNG MAN. — Learn copperplate and steel die en-
graving; earn $50 per weck; we teach the art by mail;
investigate; information references. F. E. MASON &

ON, Engravers, Batavia, N. Y.

START a mail order business. We furnish everything

necessary ; only a few dollars required ; new plan, success
certain. Costs nothing to investigate. MILBURN HICKS,
Chicago, Il. (1)

PHOTOGRAPHY

AMERICAN PHOTOGRAPHY succeeds * American
Amateur Photographer,” ** Camera and Dark Room ” and
‘‘Photo Beacon,” The editorsof each now join in making
a magazine which should be in the hands of every pho-
tographer, professional or amateur. 15 cents monthly,
$1.50 l{)cr year. Three specimen copies for a quarter.
AMERICAN PHOTOGRAPHY, 6 Beacon Street,
Boston, Mass.

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

FOR EXCHANGE. — Three magnetos, five pairs tele-
phone bells, one shocking coil, three single pole receivers,
two_ double pole watch case receivers, one telegraph
outfit, two hook switches, etc. I want a camera or 22
caliber rifle, or anything you have. RAY McTAG-
GART, Santa Anna, Cal

FORMULAS AND INSTRUCTIONS

MAKE YOUR OWN FURNITURE from our full-size
atterns, New plan. Simple and easy. Send 10 cents
or sample pattern of book-rack or canxlestick. and illus-

trated catalogue showing other pieces. THE HOME
FURNITURE PATTERN CO., 2017 First National
Bank Building, Birmingham, Ala.

THOUSANDS OF PRACTICAL FORMULAS. — 15
cents each. We can tell you how to make or mend any-
:hir:ig. CCl()NSULTING CHEMISTS, Box 217, Red-
ands, Cal.

ELECTROLYTIC DETECTOR, of an entirely new de-
sign. The new construction embodies three important
points, — rigidity, extra delicate adjustment, and ex-
traordinary sensitiveness. Price, . Send for photo
and details to HAROLD P. DONLE, 9 Phillips Street,
Providence, R. I

WIRELESS APPARATUS is our specialty. Our prices
are within reach of every person. Send for circulars
to-day. NORTHWESTERN WIRELESS CO.,
Banning Building, Duluth, Minn,

A NEW TUNED CIRCUIT SERIES. — Series ** G,” con-
sisting of four drawings, giving the best connections of
tuned circuit transmitting and receiving wireless telegraph
instruments, should be in the station of every experi-
menter. The notes on Operation and Tuning are \‘erzy
valuable. Price, complete, 25 cents. W, GETZ,
645 N. Fulton Avenue, Baltimore, Md.

EXCHANGE. — 3} h.p. 4 cylinder, 4 cycle, air cooled,
gasoline engine with spark coil. Want water cooled, 2
cvlinder, opeosed. or what have you? EDWARD F,
WEIS. 742 West 14th Street, Chicago, Ill.

BUSINESS OPPORTUNITIES

_AGENTS CAN MAKE $10 PER DAY selling our bur-
nished gold and silver letters for office windows, store
fronts, and glass signs. Any one can apply these letters
by following directions sent with each order. Write for
our eléht-ﬁage illustrated circular. S. H. PARRISH &
CO., Clark and Adams Streets, Chicago, Ill.

MACHINERY AND TOOLS

FOR SALE. — 9 inch screw cutting lathe, foot power

or countershaft, good condition; bargain. JOHN
OBER, South Bend, Ind., West Addition. (tf)
TOOLS. — The best. Many good ones listed in our

new net-priced catalogue. Send name on postal for
catalogue. MONTGOMERY & CO., 108 Fulton Street,
New York City. (11)

FOR SALE. — Few absolutely perfect Smith Premier
Tyspewriters. $23 each. Trial allowed. SPARK, Box
105, Waterford, N. Y. (10)
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TWO 14 inch copper tubed auto boilcrs, $15 and $25.
One 16 inch new, never used, $60; one upright stcam
engine, 2} x 3, with copper tubed bo'\lcr. burner, pump,
and fittings, A No. | condition, $45; one Mobile steam
auto, new power system, leather top, in 9perfect shape.
Stamp for particulars. E. P. MEDD, 95 5th Street,
Muskegon, Mich.

FOR SALE. — Castings for 4 and 8 h.p. gas engines,
with working prints for finishing them, by one of the
largest manufacturers of gas engines in the world. Send
stamp for circular. Sl.\fPLF.X MOTOR MFG. CO.,
Box 60, Newburgh, N. Y.

PRINTING

BUSINESS CARDS, 250 for 75 cents with case; 100
white envelopes printed for 45 cents; 100 note heads
for 50 cents; 100 lctterheads for 65 cents; postpaid.
RICHARD D. ELLIOTT, Box 1376, St. Louis, Mo. (tf.)

PATENTS

PATENTS PROCURED. $15 down (first govern-
ment fee) and $5 per month after application is filed.
Advice and booklet free. Branch ofiice in Washington.
0. C. BILLLMAN, Patent Lawyer, Cleveland, Ohio.

FOR SALE. — Rod-packing patent, just granted. The
only packing carrying a guarantee. Can be sold cheaper
than any now on market. J. LEANDER, 4456 Prairie
Avenue, Chicago, 11l.

LUBRICANTS

AND MECHANIC

COMPLETE DIRECTIONS for making inexpensive sun
dials for any locality. Drawings and measurements
accurate, interesting, profitable. Price, 25 cents. C. L.
WOOLLEY, 920 Park Avenue, Baltimore, Md.

EXZEMA LOTION. — Pure white liguid, made from
vegetables grown in Texas. Stops itching pain imme-
diatel{ and cures rmanently. Sample free. PARK
CHEMICAL COMPANY, Houston, Texas.

The publishers of “Electrician and Mechanic’® have on
hand a limited number of complete

Volumes of Electrician & Mechanic
FOR 1907-8

These include one copy of each of the twelve issues from
July, 1907 to June, 1908, inclusive. These volumes are
unbound and will be sent to any address, postage prepaid,
on receipt of $1.25.

Sampson Publishing Co., 6 Beacon St., Boston, Mass.

MODEL STEAM ENGINES
Vartical, high-speed, double-action, model steam engines and
boilers. These engines and boilers make ideal power plants for
running small dynamos, model boats, etc. They are velrdonllned
and finely ena:mnmeled and polished. Price: _

1-18 h. p. engine, 8-4 inch bore, 1 inch stroke, £3.50

rass bofler, 3.00

1-10 h. p. engine, 1 inch bore, 1 1-4 inch stroke,  4.50

Hrass boiler, 4.00

1-8 h. p. engine, 1 1-4 inch bore, 1 3-4 inch stroke, 6.50

Braes boiler, 5.00
Pricesare for finished engines ready to run.

D. L. JONES, 3213 E. |2 Street, Kansas City, Mo.

LUBRICANTS, asbestos, graphite, and mica candles
fcr loose pulleys and shaftings; no drip, no dirt, eco
nomical. SWAIN LUBRICATOR CO., 250 E. Lake
Street, Chicago, Ill. (2)

SETS OF CASTINGS OF
MODEL_ENGINES

: SEND 10* FOR 126 PAGE NS
=t ILL. CATALOGUE . |AN

BOOKS AND MAGAZINES

MECHANICAL WORLD POCKET DJARY AND
YEAR BOOK FOR 1908.— Wc¢ have in stock five copies
of this most valuable handbook. Everybody interested
in steam engines, power transmission, steam turbines,
locomotives, gear and screw cutting, metal working, or
any other branch of mechanics, should have this book.
Full of useful tables and data of all kinds. As good a
dollar’s worth as you ever saw. Just five left from a big
importation. ‘The first five letters containing a quarter
will take them. Money back if they are sold.  A. B. X,,
care of SAMPSON PUBLISHING COMPANY,
6 Beacon Street, Boston, Mass.

WILL EXCHANGE volumes 17 and 18 of ELECTRICIAN
AND MEcHANIC, containing full’ Electrical Engineering
series for ** Electrician’s Handy Book,” b,\' Sloane. Price,
$3.50. Address P, R. LA RUE, Piacerville, Cal.

MISCELLANEOUS

WANTED. A second-hand printing press. self ink-
ing. BERNIE REGULAR, Oconomowoe, Wis.

THE ONTARIO NOVELTY CO., of Lakewood, N. J.,
is handling the best campaign emblem ever placed upon
the market. It is the head of either candidate done in
stel:=ing silver, — fobs, 25 cents; buttons, 12 cents, by
mail.

FOR EXCHANGE., — Winchester repeating rifle, 22
caliber, S.; Zonophone disk talking machine, with twenty-
two records; Lyra cylinder phonograph and four records.
Want bicycle, typewriter, steam engine, and boiler, or
offers, or will sell cheap. Write to CLIFFORD M,
YOUNG, West Chester, R. 11, Pa,

— ALSO TOOLS,
ELS & PARTS OF MODELS.K

THE WATER WAY

BETWEEN

BUFFALO AND DETROIT

The D. & B. Line Steamers leave Buffalo
daily at 5:30 p, m., (eastcrn time) and Detroit
‘week daysat5:.0 p. m..Bnndn‘n-u:wp.m. )
(central time) reackizg their destination

the next morning, Direct connections with

early morning trains. Lowest fares and
snperior service to all points west,

Rail Tickets Available on Steamers
All classes of ticketa sold rea’ing via
Michigan Contral, Wabash and Grand Trunk
Railways between Buffalo and Detroit, in
either direction will be accepted for
portation on D, & B. Line Steamers, -
 8end twocentstamp for {llustrated pam.
phlet and Great Lakces Map.
Address L, @, Lewls, G. P. 4,, Detroit,

Detroit & Buffalo Steamboat Co.

PHIUIP H. MCMILLAN,  A. A. 8CHANTZ,
VICE PRESIDENT, GEN'L MANAGER,
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HAVE YOU SEEN THE

Model Engineer

and Electrician

CONTAINING SPLENDID ARTICLES ON

Electrical and Mechanical
Models, Apparatus, Power
Boats, Lathes, Dynamos,
Steam Engines, Tools, and
many other subjects, fully
illustrated ?

Send 8 cents for a copy

SPON & CHAMBERLAIN

Publishers of Technical Books
123 Em. Liberty St., New York

3-IN-1 VOLT-AMMETERS

il Measure low and high voltages, besides am-

peres and ordinary resistances. They are
inexpensive and reliable.  Send for catal
of portable and switchboard voltmeters an
1| ammeters.

.

L. M. PIGNOLET
84 Cortland Street New York

ELDREDGE BATTERY YOLTMETER

0 70 3 VOLTS DEAD BEAT

A very practical instrument for all users
of batterles, either primary or storage.
WRITE FOR CIRCULAR

ELDREDGE ELECTRIC MFS, C0,

12 Post Office Bquare -  Springfield Mass.

BUILD YOUR OWN SMALL ENGINE

There’s a high stone wall between the untrained worker
and the man of special training; between the daily bread
wages and a ‘Food salary

'y between being *one of the
hands’’ and *one of the heads *’® of a business.

Don’t let that wall stop you. There's a way over it—
LEARN MORE.

You must have tralning now-a-days. You can’t afford
to guess— you must know. Special training fits you
for big things, gives you the best chances, insures you a
fifetime on a big, well-paid job.

ELECTRICIANS
AND MECHANICS

who wish to fit themselves for better positions can find no
better way than by taking a course of instruction in our
School.

The electrical courses of the American School are come
plete, practical, and thoroughiy up to date; they arc
so simple that the man with a common school education
can easily understand them, so authoritative that the most
experienced electrical worker can profit by them.

Spare time study will give you that training at home.
add to your practical knowledge, fit you to earn more
and more salary —to be your best and do your best.

The AMERICAN SCHOOL OF CORRESPOND-
ENCE has helped 80,000 men to better positions. Its
instructors are practical men.  Its courses are the most
thorough and down-to-mother-carth. Its students are the
most successful.

The help, suggestions and advice of the American School,
free and freely given, will show you how to get a climbing
hold on the wall between you and a successful carcer.

Simply send us the coupon, and do it to-day. No ohliga-
tion on your part. We employ no agents,

American School of Correspondence

CHICAGO

FREE INFORMATION COUPON
Clip and mail to-day

Elect. & Mech. 10-0o
American School of Correspondence : —
Please send me FREE illustrated 200-page handbook of

We sell sets of castings up to 2 horse power.
Also boilers, locomotives, gas engines, etc.
32-page catalogue for 10c. in stamps. This
amount refunded on order amounting to $1.00
or over. Contractors for light machinery of
every description.

Slipp Electric and Machine Company

River Street, Paterson, N. J.

HOROLOGICAL DEPARTMENT
BRADLEY POLYTECHNIC INSTITUTE
Formerly Parsons Horological
1nstitute
PEORIA, ILLINOIS
LARGEST and BEST WATCH
8CHOOL IN AMERICA
We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics,
‘Tuition reasomable. Board and
© rooms near school at moderate rates.
Send for Catslogue of Information.

g ing information. I am interested in the course
marked ' X.”
. . Electrical Engineering
. . Alternating Current Work
..Central Station Work
..Electric Lighting

.. Stationary Engincering
.. Municipal Engineering
.. Architectural Engineering
..Heating, Ventilating, and

.. Electric Railways Plumbing
..The Electric Telegraph ..College Preparatory
.. Telephone Practice Course

..Civil Engineering . .Mathematical Course

.. Mechanical Engineering
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When Henry Disston was asked: “What do you put in your saws?”
He replied: “Good steel and honest work.”

UPON THIS FOUNDATION IS BUILT
DISSTON QUALITY

“If you want a saw, it is best to get one with a name on it that has a reputa-
tion. A man who has made a reputation for his goods knows its value as well as
its cost and will maintain it.”

HENRY DISSTON @, SONS, Inc.
KEYSTONE SAW, TOOL, STEEL, AND FILE WORKS
PHILADELPHIA, PA.

HOME INSTRUCTION

IN STENOGRAPHY, BOOK-
KEEPING, AND ALL CIVIL
SERVICE BRANCHES ¢

Send for Free Information

fMlaggachusetts Corregpondence Schools
194 BOYLSTON STREET
BOSTON - - MASSACHUSETTS
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Handicraft Books, 25 Cents Each

Soldering, Brazing, and the Joining of Metals. I
Thus. Bolan, F C.s C. Toll instrdfions ot
making and using soft .unl hard solderas, £ad for Foia-
ing many kinde of el under secpiog eme e
With sllustrations of the poale, varteus wethoads of
soldering, braging, €4,

Pattern Making. By Tl B. Diefigerbolit. Morh-
ads explaimal step by steq in comnee toon with (he s twal
Jetterng.

Brass and Iron Founding. Iy Joweph 1. Diunse-
etd.  The leading operntsony and desesiinsd step iy
pac A commoctina ik cmetong Sty paitores mulile
g0 i U Pattern Making," B e conpriecen et

Isthe 22 1n ' Dnldihg o Lathe ™ with & few wbwr
Ce i slaw.

BulldmgaLathe. BrA. W, Burford, AT
The sinufe ol Lreparing pase s liling, smel So
(e ANy ak Yol Tiaws 30 Lo Foupdin et
pabterny buols s per ¢ -nu o Maliag"™ ta ! ,
worheanhbs Liste Se

How to Build a (‘v-uollne Motnr. [ J.. te T
Gih B, Se. Machanea! and elevitiont Jemils med

hanr. and the stare 1 sallding & sheler ._u‘ =7

; I!iul;\ to Build # Bicycls. B

Sup b arap e the heuddipg of
|..~. o Aad ol oge tar sae oo " -
tHow e Buibd & ¢,

Huw a S#enm Engine Warks. Cwn-
Win b, The gmvgjie s, o et
wrliv she Bmpgming sud wusiy .

abe Ciniely cxploamesd, with ofljiars

How to Rend a Workshow Drawing . W. Long
lmdl.  The methords el Comspmilons o o banis s
Jdeaming vpinioeedd il Wmmtrgas] Jex Sl
Iwling 9 M emwr axmil mathine

Dyes, Stains, Inks, Lacquers, Varnishes, and Pol-
ishes.  Slawiba adeediite Seghhiners bow o g
aild appdy smacom inhe I,

fambes, and ¥ e i i e win
\‘.. A - LB ML, =3a
WA e .

Painticg and Graining., B = YWilue Niag .
Pheads = v (ST RR AP E I - L) ok
P EAA e .v,c.,m.x. and l"l‘l‘ ob petod,
t‘ A

]De-mmnx and Drawing for Beginners. Stow ag
shedals MWaseers W weodiatang  berwark,
frrue Mimbaryg i taiher S (Aatrre Werh, Low 1

It rame theie cwm demigness g by an
AN PEOreesd v w RS See 1S HIM e

Wood-Carving for Begmners, ¢
traton -ir~ lzawings i ahow how

I Egndle and sontaiming & large
il and .num.l denign

Gougs-Work and Indentad Woodwork. Th» wers
ekt Blep 151 S TRETINE, W15 @ ) e Enare s )
for (b 1o eaumet s tiomg ol that grr, Niany s
gtams aw (e WL s & (1) i ik e
T word

Bentlron or Stripwork. s Cew. Das sod C ¢ Ta-
end. ) Iy givieng vhob Beest e b it Vommitian By wi
han \\ur- l.m pheo sugpeaiing sud dinstiaring =«
it mhich the repuiie may b mads s ciried it
Atinim

P)rograph) or Burnt Wood Etching. ' Dolas atil
1 1. Revised by Well andl Fowles,  FUl dbwe-
tons for the smrvesetul preciee of thle saet 1
cn&ting hotse zxt wath whmersos fidl jagn despy
ot teet dinsirstioms.  Uweoiy elgih thossendd

with sdditiong and smendssions,

Stained and Leaded Glass. Ihe Soab Tash weee
pubilshin ] wlich Yasaully degovibed this st crsit
as an Paatrur Babbiy.  Inaeactiuns for making win-
daow servenn e screrns Taney windoss and wan.
sorm Ligles, hall lamps, glass doors jor (hama slomes,
st Nommple that 3oy defi Sngrrod perses ®ay leare,

Repousse and Metal-Chasing. Fasy wiwins, s
by step, in the two subjectn. A begunoaes <an leirn
the wirk withmus other wscher than this Litde foi.
With manv thagrams and sie tall page dexigne, for
useful articlon

Tools and Their Uses. Thacrites the e (im-
won tools far wood and metal waorking, with instruc-

fiang huw te drop in wrier, te sltpcpen, gl te s
thi with & numsler wi oo TRTTE R B P B
Tl pgtrated.

Wood-Turning for Beginners. Iatemded for 10
use wf slpeluts noviems Jh Jirhe wark. s plaine
sjperadn. cutfing angles  furses fale, eti., with ae
losa 13an farty ans disgtams.

Etching on DMetals, Niello, and Metal-Inlaying.
Tostrucriong ber gl the simpber ethilde af wugres vy
meiale, by gresvieg rtoeng punghing, ote.
tlling the hedleows thus srodased with m.ll:. vie.

Stencil Cutting and Stencilling. By Jeh [Mases.
Shomy how e depien and cue bwnail Blates 10 metal,
[ S A Halewnd wate .. and how Lo use lhn AT L

Tabwian, ety wOh & sertion giving sl detiile of wen
ciling am Mdase I:.--r.'n.n, preparstion of clebr-oale,
Jantertiper wde

Stone Cuttma ud Pnlnhmx. Ly Gyesige Day. Ir
Mras thpcrs Sty by amueser, with very Nigtle et
is AT Ll amd pdial el sl et 4n
A R Al arsdegies]l Specimieng  Gr s simagde
jrovirs anl smmall seetel ariieian wath hintg =g ¢t
adire sl howm i And e degstative ks wl (e
by Airale, slwelaty, ernelian, ¢i;

Heme-Made varlrr snd Trinkets. Fel #o
i ians 1or At ing ¢ Bectioy am f Al araiien

& e N osdosnient, Witk the ure of Lalyar,
FE A i e % i "ﬂr Vel \'IV'V e du
daws vl demgne amd iz, snd mand dagraiss (s
the wai.

Caina Decorstton pnd Repnir.  simpls  inwrs
trums fer GRETUANZ, FEETAY M, s he rvass dosersting
Risn pw L. Ccaribrmears e e Alan 1y
" || eg S thielidg, WO dwriiew S 1h
. siprnis Tou ol N ol ¥ ty wais. Wik
YT R IR Tl t Jesipne.

Glus, Gum, Pass, und ()thtr Adhosnv- Gin

e tbommt Nbw o wabhs Al s i gl
‘g = | TS TN ST SR Y T [ ™Y semaiita
[atey r Jmral na i . 1l ey
wathabog, GE iy Hedsiim BUTE LIRS
et which bhave Ja i lewn coheed dad
oo u hilbalin g o Samdrdile )

Bemboo Woerking. 14l 1 [

shamnmg dthag smd debeiilg Saml) ..
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Home Bookbindimg. Aliors wnfesibam ol (e
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Leather Work My Hallion £3m.  3im -r I
Baie e iom 3 . ‘v = ° .
legthe®, Teaddil, Bjrtdigas .-l:-Ll» S TR
¥ u.l led 28d saadied leaier: waite ety

,—4.-..1‘“_.;--.:1(,.— anil it lesilier o g2l
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Funcv Basket-Muking. Glving ol 90 ¢ omentng
priMi .Jlenul-\-u I pAn W ple = unds
R o R R B . #o _the
Lsahet making miar Mo eaciid | . . withoe
g rry it At 1lieee disss desgrems in the oot
attd g Tl g fohe ooy dvsignes and deta]
for nany faniy perormes fieakela

Wiidow Ticket Writing, Gislliy imsirnations tor
wordieg whrirhitug g -lnleg, eeilinueal exd

liming wandes ke sod me=lar carde. Hinte ap
to saltable cards iohh peints, sl trels wath parw-
Craphe on stepnal snd Tubibet scomg sechods, gilding.
ebt,  Manv duagrams nclading mx fall page plates
of wpbabeis Saies banda en.

'ﬂodellm( in Clay, Wax, Etc. A guisle te mads]-
ing in plastis mistances nh'n'n Ih« heginner ¢4n
despe o with & earhdr,  The sscther 'y dheteh novdels
ol avery olementary  oljecte are  photogrpphicntiy
illustratmd, 8o 32 to shew the toach and bandling
necgesnry; tha few reguimite teds sre allnstrawsl iy
dipgrame, S toll page plaoe.

SAMPSON PUBLISHING COMPANY, G Beacon Street, Boston, Mass.
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Oilstones

How to Select

A valuable booklet giving
on the selection, use, and

mll'Use ThEn

afew excellent suggestions

care of OILSTONES

- ' -

A PRACTICAL BOOK

€ It is bound to interest you. Written in the briefest and plainest manner possible, so that the
most inexperienced person may be enabled to buy and use an oilstone.

Sent to any Address upor receipt of a two-cent stamip

"‘\

& DEPT. k
U
<. PIKE MFG. CO. - pikg, N 8.
7 oh 3 -"i:!, Moinnaiag b 4 T

»

—»"J}. Oilstones, Razor Hones, Scythe-
: 1 Heninw®  stones, Corundum Wheels, Emery
: - Wheels, and Abrasives

'STARRETT GAS HEATER

| More heat—less gas

FOR
Mechanics, House-

' ¢ keepers, Plumbers,

Electricians, Den-

' : tists, Jewelers, Tin-
[+ 8 : D B, F

smiths, Barbers

3, E,G

Fhese pugersd Diwide Tube Gas Heaters with nicked plated burners and jepioscd haste, ooy w
Himd ¢ me T 0 arer the gad and Air te hestase thoreag ki o od Sor Pertiecy Cotebinsuitn w ke nacilns thy, ug b
ArSrctors o B Gt tabes,  The tules ST S0 Jpcmesl a8 v omsse the dpmes te PRI LIB G ench oiler o croms
aug ifs, Dreslmis ® rlenn, inlsunse beaf, (Pee fomn sk asd wilh b wakte of 286, The nexde s will b
tenend very wsifal Lo the nscling chef, kit is gonverient 1o lempey ing sl tamis, seting Lot Sadaloct,
PEC L, SRS M e e b gt warke For lmhoratory and bousehald e it his ne gguel,  Oves s ot of
nwted wit)) aix omimittes.  seldetivg irens with shest ndles can b weed with this hepted witiest lens
¢ Peating Paaclie, Thy tam apd thies dntoer heatrrs hrm msds with o grmlssed silpaiing faise on
Ve €l To xE PPy Lhe Fed te ot of mrore Hubners s desire

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

THE L. S. STARRETT COMPANY

\THOL, MASSACHUSETYTS . 8. A
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