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“Will You

£~ Johnson’s Prepared Wax
“used for polishing all kinds
of furniture (includ-
ing pianos),woodwork
and floors. Used also for
finish over dyed wood sur-

faces producing that beauti-
ful artistic dull finish so

4 present time.
4

A
e

Johnson’s Kleen Floor

tion. Applied with a
WPcloth and rubbed dry.

A remones all spots and

discolorations  in

and above the var-

nish. After using,

give the surface a

coutof Johnson's

\y Prepared Wax

@

AN .

1 and stairs will
look better

Free Booklet and Sample Offer *

* Present coupon shown here to

2 yourleadmgr aint dealer for
b samples and hu book—or if
more convenient mail cou-
pon to us and we will send
you, free and postpaid,
book and samples—any
two of the above in which
you are interested. All
we ask is that you test the
samplesand report results to us,
aakmg your dealer to supply
s your future nceds.

:  S. C. Johnson & Son, Racine, Wis.
TR “The Wood Finishing Authorities’’

Try Johnson’s Wood

Finishes at our Expense

You can get samples of Johnson’s Wood Finishes together
with copy of their 25¢ Booklet,

for Floors, Woodwork and I'urmture
 This booklet tells how to finish or refinish your woodwork, floors, -

k. and furniture—in fact, how to finish and refinish all wood.
; Read Free Offer below.

N

much In vogue at the 7

- r.':.— 1]

’ ¥ i Johnson’s Under-Lac
" For cleaning all polished floors, stairs, and -3

* varnished surfaces,keeping them in perfect condi- -

' and your floors &

“The Proper Treatment
absolutely Free.

Johnson’s Wood Dye

not a varnish stain—but a deep-seated
Dye that penetrates the wood and fixes a
deep, rich, permanent color. Made
in 14 attractive shades q

With Johnson’sd '
Wood Dye you & Heash,
can make inexpen- {
sive soft woods
as beautiful and

artistic as the
most expensive % -
hard woods.

.

a thin, elastic spirit finish far superior to
varnish or shellac. Not thick or sticky or
slow-drying like varnish—neither does it
dry too quickly like shellac.  Especially
good on linoleums and oilcloth, bring-§ il
ing out the pattern and giving a finish '
as glossy as new. Protects from wearll I8
-makes  cleaning (@
easy. Dries hard @
w an hour. Gal-
lons $I.50—
quarts 70c—

pints 40c. i‘ .
- o,

Mail me Free 25¢. Book and Samples :

of the following: ... . ..........................

EM-2
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Disston Hand Hack Saws
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A hack saw perfectly adapted to both shop and construction operations.
Made of Disston high grade crucible steel highly tempered and hollow ground for clearance.
Skilled workmanship combined with over seventy years experience in saw making have

made Disston Saws the leaders in the market.
Everything that can be desired for sawing, is made in the Disston establishment as near

perfection as it is possible to attain.

HENRY DISSTON & SONS,
Incorporated,
Keystone Saw, Tool, Steel and File Works,
PHILADELPHIA, PA., U.S.A.

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

ELECTRICITY

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

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

We Are Teaching

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

NEW YORK ELECTRICAL SCHOOL

39 1-2 West 17th St,, - - NEW YORK
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YOU’'LL WANT MORE

“Yankee” Tools

When You See The Line
35 STYLES 75 SIZES

No, 540
Send forour Book of Labor Savers
Tells all about them
A postal brings it

YOUR DEALER SELLS THE “YANKEE"

NORTH BROS. MFG. CO.

Dept. E. Philadelphia, Pa.

WIRELESS TRANSFORMERS

MPLET
1 K.W. “Croinaen - $30.00
2 our new method(for improviag Spark quality
Send for Catalog
E. 8. RITCHIE & SONS
114 Cypress Street Brookline, Mass.

MQ" ——— | LY LR
We Want You to Become Famiiias 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. zﬁ
3-48, 4-36, 6-32, 8-32, 10-94, 1
and 14-1@6 “Hersceu;‘l?” Michine
Screw Taps.
any MPS on reoe?:tss‘sil.ll
116-Page Catalogue Free

E. F. REECE CO. Greenfield, Mass.

DynamoPartsfor Sale

ET of parts for the 80-Watt Dynamo
describedin thisissue,including cast-
ings for bearings and base, Norway

iron for field magnet, ring and cores,
armature punchings, steel for shaft, fibre
and rivets for commutator, brassand wire
gauze for brushes and all bolts and
SCTEWS. o oo vevnsen $2.50

Same set with field magnet ma-

chined and assembled, and armature

assembled on shaft and rough
turned. ........... $4.50

1 have no catalog and can furnish
parts only as above described

My GUARANTEE:—If not satisfied, return the gg)eods atmy
expense, promptly, and your money will be returned
without question or argument.

Reference : Sampson Publishing Co.

e

WM. C. HOUGHTON
40 PLEASANT ST.  WALTHAM

Young Man

No matter what your present business is,
are you ambitious to fill a better position
and get a better salary? Read the
following list, check the position you want
to quality for, mail it to us TODAY and
receive by return mail FREE information—
What to do to GET THERE.

Cost Accountant Ractory Systems Expert
Cost Clerk Ractory Production Clerk
Office Manager Ractory Trunsfer Clerk
Pactory Manager Supt. of Manufacturing
Poundni?Mmager Roreman of Manufacturing
Expert Foundry Clerk Production Engineer
Expert Time Clerk Plant Construction Engineer
Mechanical Draft: Mechanical Engineer

This is the School that sends a specially
prepared criticism of each Lesson Report,
answers questions and explains all obscure
points. It isa Real Correspondence School.

Modern Systems
Correspondence School

8 BEACON ST., BOSTON, MASS.
OSCAR E. PERRIGO, M.E., Director.

«
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THE BOYS’ BOOK OF
Model Aeroplanes

BY FRANCIS ARNOLD COLLINS

All about how to make aeroplane models
and how to fly them, and the story of
the evolution of the flying-machine.

Over fifty pictures and
diagrams by the author

12 mo, 308 pages
Price $1.20 net. Postage 14 cents

SAMPSON PUBLISHING CO.
221 Columbus Avenue Boston, Mass.

ABC
of the Motorcycle

By W. J. JACKMAN, M.E.

Pocket size, 250 pages, fully illustrated, leather and
cloth, round corners, red edges. A “Show How”
Book for Owners and Operators of Motorcycles.

CONTENTS

Inception gmf Evolution of the Motorcycle—

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

PRICE, Flexible Leather, $1.50
Cloth Binding, 1.00

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

v

@ MESCO ME__SWCO
ELECTRIC TOASTER

Price with Cord and Attaching Plugs complete, 85.00
LOW CURRENT CONSUMPTION
MECHANICAL HEAT REGULATOR
SOLID PORCELAIN BASE
HIGHLY POLISHED, NICKEL.PLATED BRASS

Not the cheapest, but the best

HE adjustable doors that hold the bread can be

placed close to the heat unit for making toast

uick and crisp, or they can be withdrawn to

the proper distance for making a hard brown

toast. If doors are pulled out full distance the toast

remains hot, but will not burn. The only Electric

Toaster with this essential feature. Can be used on

either direct or alternating current. Made for 110 to
120 Volt circuits. Also 220 to 250 Volt.

Ask for Catatog 324M

Manhattan Electrical Supply Co.

17 Park Place, New York.

HOW TO RUN AN AUTO

“Homans’ S8elf Propelled
Vehicles” gives full detafls
on successful care, handling
and how to locate trouble.

Beginning at the first prin-
ciples necessary to be known,
and then forward to the prin-
ciples used in every part of &
Motor Car, w

It is a thorough coutse in
the Science of Automob!les,
highly approved by manu.
facturers, owners, operators
and repairmen. Contains
over 400 fllustrations and dis-
grams, making every detaf)
clear, written in plain lan~
guage Handsomely bound.

AND - | PRICE $2 POSTPAID
OUGRAKS

VEHICLES |

'CHOMANS

SPECIAL OFFER

The only way the practioal
merit of this MANUAL can
be given is by an examing.
tion of the book itaelf, which
‘we will submit for examina-
tion, to be paid for or returned,
~ after looking it over.

Tpon receipt of the following agree-
ment, the book will be forwarded.

No money In advance required. slzn_lvld return.

Theo. Audel & Co., 63 Fifth Ave., ':tm York
Oq.‘lh 3 :—“2«-‘7,’ !c:ln;o:.’-;.o:,‘u M-l:.guubt'ok to yon.- o

Naxsz
ADDRESS
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—BENNETT'S—

CHICAGO, ILL.

Magazine Bargains

ELECTRICiAN
and
MECHANIC

AMERICAN
COSMOPOLITAN

ALL %
THREE %
ONE
FULL
YEAR
$2.70 @iﬁhopotnAN

Electrician and Mechanic..... $1.00 BOTH
All Subscriptions are for ONE FULL YEAR,| Popular Electricity........... 1.00} $1.66
and may be sent to one or separate addresses. Electrician and Mechanic.....$1.00} ArL], THREEj
. f Scientific American (New)... 3.00
SubscEriph;ns maz}be either New or Renewals. Cosmopolitan. ............ ... 1.00 $3.70
WE ALSO FURNISH AS FOLLOWS: Electrician and Mechanic. . . .$1.00 BOTH
CLASS 16 Forest and Stre (Weekly).. 3. .20
Delineator Electriclan and orest RS SIF am £ 0ol  §3.20
et amenna et aenn Recreation................. $3.00 ALL TBREE
Pnopular Electricity. . . Mechanic with National Sportsman. . . .. 1.00 %
p:;;ik%;g::ﬁy... “iseciiooo > any ONE of these Field and Stream.......... 1.50 $3.70
H T Electrician and Mechanic.....$1.00
G e e o $1.65 Pictorial Review......... © ’1lgo| ALL FOUR
Practical Farmet. = —— | Ladies’ World 50
Ame. .cﬂn"gg‘s" E Modern Priscilla. . ........ .16) S0
Boston Cookiylv{g. ‘Se Mag.. | 1 Electrician Electrician and Mechanic.....$1.00 | ALL TBREE
Children's Magazine. .... — d Mc(;alls and pattern)...... .65
t an Ladi id...... $1.70
gosmopoll‘l‘tan. o - Mechani £ €3 0k d’d 3 h o o SR 3 607 B —
ressmaking at Home. ..... ... echanic ectrician and Mechanic.... $1.00
%ﬂe;xﬂﬁl%l:ﬁ?::e(s years) . with any ONE of §gﬁe_§s.(o[ American) iaiace 1.60 $1.86
Little Folks these Electrician and Mechanic. ....$1.00 ALL THREE
€ YoKS...... Review of Reviews............ 3.00
Musical Observer.. $1.70 Cosmopolitan. .. ... . S0 1.00 $3.45
National Sportsma sl -
CLASBS 20 LADIES HOME JOURNAL )
American Magazine.......... ]‘ Electrician . (twice a month A BOTH.
Good Housekeeping........... and lechanic SATURDAY EVENING POST ! 76 Magazines
hH’larper'sl_?azaar... R \-i‘ith any ONE of (Weekly) J & $3.00
etropolitan. ................ these
P ’'s M e, .. .. oo s
Smecess Magasine. . $1.85 The Youth's Companion ALL FOR
CLASS 22 AN (Including all extra numbers
Ainslee’s Magazine é"l ofd191f1. :nllgltll)le beautiful Art $] '75
ee’s Magazine............. or
American Photography......... .. jencar
Etude (for Music Lovers). . ... | Electrician -
Everybody's Magazine o Our Large 44-page Catalog lists more than 3,000
Field and Stream. ...... . and €uohcations and Club Offers for 1911.
Good Heaith. . . ... Write for it NOW and see IT’S FREE
Hampton’s Magazine. . n . how much vou can save ...
McClure's Magazine............ echanic BENNETT'S is the oldest MAGAZINE AGENCY in
Musician................ ; the world. Established 1870. References: All Pub-
ls’hoto-Ern.. 1 PR “;:th any ONE of Tishers in the U.S. -
UDSEL. ... ol these {7-All Club Offers, including ELECTRICIAN AND
Technical World............... MECHANIC advance 35 cents on January 1st, 1911.
Travel Magazine............... .95 -
gonllgt_xl"sglome Companion.. . ADDRESS ALL ORDERS TO
orld Today........ccoo...t ) _—1
CLASS 35 b4
iz aemen | Bennett's
Independent.... .. ... Mk ONIL of 45
Lippincott’s Magazine coo wit ol 4 MAGAZINE AGENCY - 184 RANDOLPH ST.
Recreation. ........... . s and ONE of 17
Review of Reviews... . . CHICAGO, lLL.
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The Beginning

of His Success

Success has dawned for many a man with the markin
a simple act—an act that placed him under no obli

ning of a career.

g of the I. C. S. coupon.

It was
gation—but it proved to be the begin-

Trained men are in demand everywhere. There is not an important labor-employing
concern in the world that has not openings for men prepared to make good in positions.

Draftsmen are wanted.
Superintendents are wanted.
ou make an analysis or build up
‘ould it be safe to turn you loose in an electric
Engineers are wanted. What does that mean
to you? Advertising men are wanted. Can
you write a business-pulling ad? The Civil
Service needs men.  Are you prepared to pass
a Civil Service examination
No matter where you live, how little spare
time you have, how 'limited your education
(provided you can read and write), nor how
small your means, the 1. C. S. will go to you
and train you in your own home for mastery
of the trade or profession you like.

The marking and mailing of an 1. C. S.
coupon has been the beginning of success for
thousands. Why not find out about the
I.C. S plan? It will place you under no obliga-
tion whatever but will bring to you a full
explanation of the I. C. S. salary-raising system
that has been used by thousands to change
poor jobs into good positions and ** wages®' into
salaries.

Mark and Mail the Coupon NOW, N

.
.

00 0000000000000 0000000

.

plant?

Can you trace out a machine or a building?
Can you plan and direct work?
a useful compound?

Chemists are wanted
Trained Electricians are wanted.
Civil, Mechanical, and Mining

Foremen and

Can

Box 930. Scranton, Pa.

Please explain, without further abligation on my part, how 1
can quality for a larger salary and advancement to the posi
tion, trade, or profession before which I have marked X.

vii

e®® 0% 0000000000000 0000000000

s International Correspondence Schools

Electrical Enygineering
Electric Lighting
Electric Railways
Electrician

Electric Car Running
Dynamo Foreman
Dynamo Tender
Wireman

Mining Engineer
Telephone Expert
Civil Engincer
Automobtle Running

Mechanical Engineer
Mechanical Draftsmun
R. R, Constructing
Concrete Construction
Architect

Contracting & Bullding
Architectural Draftsinan
Plumbing & Heating
Chemist

Boekkeeper
Advertising Man

Civil Service Exams.

Name
St. & No.
City

Present Occupation

State

200000000000 00000000006000000

83 © € 0060000000000 060000000060000000
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MURDOCK
WIRELESS APPARATUS

$1.00

For receiving stations a small condenser is a
necessity. The cut shows our No. 359 which has given
satisfactl in ous stati We MANU-
FACTURE a complete line of Wireless Apparatus
known everywhere as thoroughly dependable. If
YOU are not acquainted with our goods we advise
investigation.

Information gladly furnished on request.

A card to-day will bring you our literature
by return mail.

EVERYTHING FOR WIRELESS

WM. J. MURDOCH CO.
B30 Carter Sireet, Chelsea, Mass.

162 Minna St., 231 So. Clinton St.,
San Francisco Chicago

BEWARE OF IMITATORS

F Owing to the great success
of my

Improved Navy
Wireless Receivers

for long distance work, some
concerns are misrepresenting
them.

The Receivers I make have
my name on them. Look forit.

C. BRANDES,
111 BROADWAY, NEW YORH.
San Francisco Agent: C. F. King, 163 Belvedere St.

Th B ARNE VARIABLE SPEED ALTERNATING
C and DIRECT CURRENT MOTOR

1-12 and 1-8
H.P. The only
high speed, single
phase, alternating
motor that abso-
lutely will not heat,
Armature and field

h}: machines. The
1.8 H.P, size for
coffec mifls, print-
ing presses,etc. We
also manufacture &
112 H.P.A. C. or
D.C. Dental motor
with chucks for
emery wheels and
buffing purposes.
. Responsible agents wanted.

25 Belmont Street, Susquehanna, Pa.

All motors guaranteed
BARNES MANF’G. CO.

HoLTZER-CABOT
RECEIVERS

For Wireless Operators

HAVE

Hard Rubber Shells
Aluminum Inner Shells
Silk Wound Coils

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

THEY ARE

Comfortable to Wear
Permanent in Adjustment
Extremely Sensitive
Fully Guaranteed and
The Prices are Right, too

Send for Bulletin 1400 NOW

THE HOLTLER-GRBOT ELEC. CO.

BROOKLINE, MASS.
Chicago, IIl.

Western Branch, -
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THE Wireless Transtormer

THE greatest improvement
in transformer contruc-
tion for oscillatory circuits
ever devised is embodied in
this instrument.

They are in use by leading
railroad and steamship com-
panies, the United States
government, commercial oper-
ating companies and in hun-
dreds of private stations.

No matter what equipment

ou may select, insist on a
ype E Transformer. Its per-
formance cannot beduplicated.
TYPE E A stamp brings full infor-
mation and catalogs from the

largest manufacturers of Wireless Apparatus in the United States.

CLAPP-EASTHAM COMPANY

140 MAIN STREET CAMBRIDGE, MASS.

Boston School of Telegraphy

J. R. MACKESSY, Manager

Twenty-five years of success in training and placing students in good positions

Wireless Telegraphy Easily Mastered

By our method of instruction, we teach the Morse and Continental
Wireless Telegraph Codes. We make you a skilled, practical Wireless
Operator in a few months, so that you will be able to fill a good position
as Wireless Telegraph Operator or conduct a Wireless Telegraph
Station of your own.

Individual instruction in Wireless, Railroad, Commercial and
Brokerage Telegraphy by experienced telegraphers. Open day and
night during the entire year. New pupils can start any day or evening
The oldest,largest and best equipped Telegraph School in New England

Our graduates are employed as Operators with the
U.S. Navy, Fessenden, United Wireless, Massie and
leading railroad and commercial companies

Call or write to-day for full information. Illustrated catalog sent on receipt of 4c

18 Boylston Street, Boston, Mass.
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LATHE WORK: BORING CYLINDERS

“SIGMA”’

A Boring Rig

There are three general methods of
boring work in the lathe and which are
adapted to as many distinct classes of
work., Two of these methods require
the work to be revolved while the tool
moves in a traverse direction, while
the third method is directly the reverse
of the others. A modification of the
last named method consists in holding
the work stationary, while the cutting
tool is given both a revolving and longi-
tudinal motion.

Of course the first two methods,
making use of the chuck and angle plate,
will readily suggest themselves to the
amateur for work within their capacity,
but if he wants to attempt something
on a larger scale, he is at once in a
quandary, unless he be the fortunate
possessor of a large, heavily built lathe.

As these few suggestions are intended
for the amateur, who, as a rule, is glad
enough to claim ownership to a lathe
of even 9 in. swing, only the third
method of boring a cylinder is at all
practicable, above certain limits, and
is the only one that will be considered
here. It must be admitted that these
small lathes do not offer very alluring
prospects as a boring tool, but they can
be arranged to do such work, and that
is all the true amateur asks—the mere
fact that he can point to a piece of work
with a bit of pride and much satisfac-
tion, as having been completely finished
by himself, is quite enough recompense
for all the time and trouble that it may
have cost him, and the degree of his
conceit is in inverse ratio to the difficul-
ties encountered, which, under the cir-
cumstances is entirely excusable.

The cylinder is held in a device similar
to that shown in Fig. 1, which is clamped
to the carriage, and the cylinder is bored
true with a boring bar, Fig. 3, having a
radial cutter and revolved between
centres, while the cylinder is slowly fed
toward the head-stock, with the feed
screw.

The attachment shown in Fig. 1 is
made of maple or other hard wood, and
if possible, secure a block quite as large
as the completed clamp and after fitting
it to the tool rest slide as shown and
running the carriage with the block in
place, against both lathe centres, so as
to make an impression in either end of
the block as a centre for striking out
the circular groove to receive the cylin-
der, the block can be cut apart, to make
the two half-clamps by sawing out a
1 in. slice equidistant, above and below
the centre of the groove.

Make the clamp as wide as the carriage
and fully as long as the cylinder to be
bored, and the thickness of the upper
clamp at the thinnest point of the groove
should be at least 1in. After taking it
off the slide, scribe a circle on each end,
having a radius equal to that of the outer
wall of the cylinder, and saw out the
1 in. slice. Now scribe lines on the
surfaces just sawed apart, connecting
the ends of the arcs, and holding the
clamps in the vise, make a number of
parallel saw cuts between these lines
to just about meet the arc at either end,
making it easier to gouge out the groove.

Having gotten the grooves nearly to
size, replace the clamp A on the slide
and locate the holes for the U bolts e
which pass underneath and up either
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side of the bridge or web of the tool rest
slide, and through A, securely clamping
it to the carriage. If the groove is
wider than the space between the ways
of the lathe bed it will be necessary to
incline the U bolts ¢, as shown in Fig. 1la,
and to prevent their spreading or rub-
bing against the ways, a clip, £, is placed
under them. These bolts should be
% in. or 34 in. diameter and the clip
14 in.. thick and the width of the bridge.

The top piece B is now put in place
and the holes for the four corner bolts a
are bored right through both pieces.
These bolts are 34 in. or %s in. diameter
and threaded on both ends, one end of
each being rounded off nicely to insure
a firm bearing on the extending ends of
the carriage slides. The rounded ends

o

bore out the cylinder, and is simply
a length of cold rolled steel shafting
about three times the length of the cyl-
inder to be bored, and at least one-half
the bore of the cylinder in diameter.
It is centre-drilled at both ends, and at a
distance from the right-hand end some-
what greater than the length of the
cylinder, drill a hole right through the
bar to receive the cutter, which may
be a piece of round drill rod. A hole
is also drilled at right angles to the hole
for the cutter and tapped out for a small
set screw. For a 3 in. cylinder the pro-
portions of the bar and cutter may be
14 in. and 34 in., respectively, and the
set screw ! in. or %se in. For boring
out the clamps, grind or file the cutter
as shown in Fig. 2, being careful not to

4,¢m of Lelhe Callld/(
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are screwed through the nuts ¢ which
are set into the wood flush with their
face, to prevent their turning. As will
be perceived these bolts in addition to
holding down the clamp B, act to steady
the whole attachment by giving a firm
support at each corner and by reacting
against the U bolts.

After fitting all the bolts and clamping
the lower piece down tightly, screw each
of the corner bolts down to a firm bearing
and put the piece B in place, with a liner
between it and piece A equal to that

just sawed out, and clamp down. It

is now ready to be bored out true, and
to do this make a boring bar as shown
in Fig. 3. This bar will also be used to

get the cutting lip below the centre of
the rod, and back oft the end undergthe
cutting lip so as to give the necessary
clearance, also give it considerable top
rake, so the cutting lip will shave, rather
than scrape off the material. —
The cutter will not need to be hard-
ened for this job, but the edge should
be honed on an oil stone. Now put
the boring bar between centres, driving
it from the face plate with a dog, and
with the cutter set out to the proper
radius, revolve it at a fairly high speed
and feed the clamp to the left slowly,
boring it out to the desired diameter,
after which the packing may be removed
and the cylinder clamped in place.
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BORING THE CYLINDER

In clamping the cylinder in place,
have the bore of the cylinder come central
with the lathe centres, using paper
packing if necessary, so that the same
depth of cut will be obtained entirely
around the bore, as otherwise you may
be taking as deep a cut as possible on one
side and merely skimming the hard
surface skin on the opposite side, to the
ruination of your tool.

As a smooth and true bore depends
greatly on the sharpness and cutting
angles of the tool, perhaps I will be
pardoned for touching on this much
discussed and important subject.

Referring to Fig. 4, let A-A be the
horizontal axis of the fool, as well as
that of the cylinder being bored, also
let A’0 be tangent to the arc of the cylin-
der at o, and therefore at right angles
to A-A. Then the angle of front clear-
ance ¢, about o, is made as small as pos-
sible, just sufficient to clear the cylinder
wall below the cutting point. If this
angle is too great, it removes necessary
support from the cutting edge, which
then wears away rapidly. If the tool
had been ground to the shape shown by
the dotted lines, the cutting edge would
then be coincident with the axis of the
tool, and would be given a certain
amount of top rake, indicated by the
angle a’. For cast iron this angle should
not be greater, and may be much less
than, 8 degrees, for too great an angle
at this point will cause excessive *dig-
ging in,” which must be avoided at all
events. To get a better understanding
off{the proper way in which to grind a
cutter for a boring bar, let us examine
Fig. 6. Assuming that the cutter moves
in the direction of the arrow, it is evident
that if the tool has too much top rake,
it will be pulled in, radially, toward the
work, in the direction of B, which would
cause serious digging in, and no top rake
at all is likely to result in chattering of
the tool and a tendency to spring away
from its work, so we resort to side top
rake, in order to overcome these objec-
tions. This means the sloping away of
the cutting edge in a direction parallel
to the traverse of the tool, and would
tend to pull the tool longitudinally into
the work in the direction of A. This
cannot be objected to, but to prevent
chatter we must still have a small

amount of top rake, hence the tool will
then be drawn into the work, both in the
direction of A and of B, the resultant
of these forces being in the direction
of R, and the nearer this resultant ap-
proaches A, without causing chatter,
the nearer will we reach the ideal shape
of our cutting tool.

This top side rake is shown in the
end view, Fig. 5, and is measured by
the angle d, which should be about
8 degrees. The angle ¢ is the angle of
side clearance, and is about the same as
the front clearance ¢ in Fig. 4.

Now referring again to Fig. 4, it is to
be seen that were we to grind the tool
to the shape of the dotted lines, it would
be very poorly supported at the cutting
edge, therefore we grind as shown by
the full line nearer the top. By doing

& Fig 6

fi
so, however, we have somewhat com-
plicated the matter of tool angles; o’
becomes the point of contact of the tool
edge and the cylinder wall, and B-B is
the coincident axis of tool and cylinder,
so that B’-o’ is now our tangent. Now
an inspection of these new angles will
show that we must increase the top
rake, as angle b is less than the angle a=
angle a’, which we will presume to have
been found correct in the first instance,
hence supposing the angle a’ was 3
degrees, and it is found that angle
ACB=5 degrees, our top rake would
really have a negative angle of 3—5=—32
degrees, if measured in reference to the
axis A-A, so we must increase our top
rake by an amount equal to the angle
ACB. The front clearance angle ¢ is
now reduced by an amount equal to the
angle ACB (approximately), and is the
angle ¢” if measured in reference to
tangent A’, though if measured in refer-
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ence to tangent B’—o’, it has the angle
¢’ which is the same as ¢ in the former
instance.

I have gone into this subject of tool
shapes rather more fully than I intended,
but as successful boring is entirely de-
pendent on the proper shape of the cut-
ting edge, I trust these remarks will
induce the beginner to look into the
matter of tool angles for himself, as I can
assure him that an intelligent study
and application of this question will
produce a wonderful improvement in
his work.

FACING THE CYLINDER

If the cylinder has been bored in the
manner indicated, perhaps the easiest
way of facing the ends is to bore out a
piece of wood for a tight fit on the boring
bar, and by removing the cutter and
drilling a hole through the block, the
same size as the cutter hole in the bar,
a wooden pin can be driven through,
securing the block while turning to a
drive fit for the cylinder.

When turning to the proper diameter
a steel pin can be substituted for the
wooden one and the cylinder driven on,
the block and bar serving as an arbor,
making it easy to face the ends with a
side tool held in the tool post.

PINISHING THE BORE

In boring a steam or gas engine cylin-
der, three cuts are usually taken through
the bore; a rather deep roughing cut
and two light cuts, the last being not
over Y% in. deep; (Note: never stop a
cut when once started, if it is to be the
finishing one); but even with the sharp-
est tool, the surface will not be as smooth
as it should be, so it must be ground
smooth and polished in some manner,
and if a good internal grinder is not
available, the job can be done very well
with the means already at hand.

After the cylinder has been faced, turn
down the wooden arbor and saw half
way through as shown in Fig. 7, and
wrap a piece of emery cloth around the
arbor, tucking the ends into the saw
cut and fastening with small tacks, as
shown. Be careful to drive these tacks
below the surface so they cannot scratch
the cylinder. Before putting on the
emery cloth, glue should be applied to
the under side and also to the arbor,
and the glue given time to set before
using, as otherwise, the cloth will pull off,

wrinkle up and make all sorts of trouble.
The arbor should be turned to makea
nice sliding fit in the cylinder, with the
cloth wrapped around it, and as the
polishing proceeds, small wooden wedges
may be driven into the saw cut at the
ends of the arbor, thus keeping it tight
against the cylinder walls.
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To polish the cylinder in this way
speed the arbor up pretty fast, putting
an extra dog on the head-stock end to
balance if necessary, and grasping;'the
cylinder in both hands enter it on; the
arbor. You can tell by the “feel’”” when
the emery is cutting properly, adjusting
the wedges accordingly. Keep the
weight of the cylinder off the arbor, and
turning the cylinder around slowly,
move it back and forth across the arbor,
so as to insure the bore being kept true.

If these few instructions are intelli-
gently followed, you will secure a per-
fectly true cylinder with a glass-like
polish, which is worth all the trouble
it has taken to get it, as it will insure
a smooth-running piston.

(To be continued)

The Army and Navy Journal quotes
an officer of the Signal Corps as saying
that if the aeroplane had been invented
before the Civil War, there would have
been no ‘Sheridan’s Ride’; for an
aeroplane would have landed him on
the battlefield of Winchester in less than
20 minutes. He believes, moreover,
that at Santiago the question of the
whereabouts of the Spanish fleet would
have been settled in a few minutes by
sending a man up in an aeroplane who,
with a field glass, could easily have lo-
cated Admiral Cervera’s ships.

On the 28th of April, next, the rail-
roads of Russia will pass under the
control of the Imperial Russian Techni-
cal Society. This day also marks the
opening of an international exposition
in St. Petersburg devoted particularly
to the application of electricity to rail-
road service.
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NEW ¢“PENNSYLVANIA"

When work was first started on the
Pennsylvania tunnels and station the
engineers of the Railroad Company.
co-operating with those of the Westing-
house Electric & Manufacturing Com-
pany, took up the problem of designing
an electric locomotive which would
cope successfully with the heavy grades
necessary in the river tunnels. Since
then electric locomotives have been
designed, constructed and tested, and
special recording track sections have
been laid and electrified. Much elec-
trical apparatus has been built, and
voluminous reports and records were
compiled before the completion of No.
3998, the first ‘‘Pennsylvania’ type of
electric locomotive to be finished, and

TYPE ELECTRIC LOCOMOTIVE

machines which are soon to haul some
1,000 trains in and out of New York
Station every day.

The first twenty-four electric loco-
motives to be built for service in the
New York tunnels will be assembled
at Altoona, Pa., where the Railroad
Company’s shops are located. The
electric apparatus is to be built at the
East Pittsburgh shops of the Westing-
house Electric & Manufacturing Com-
pany, while the mechanical features
will be made in the Railroad’s locomotive
shops.

The “Pennsylvania’ type locomotive
is built in two sections; that is, there
are two cabs and two running gears,
jointed at the middle. Each section

The new ‘' Pennsylvania'’ type electric locomotive

the one which was given its first test
on the Long Island Railroad.

No. 3998 weighs 330,000 lbs. It will
develop 4,000 h.p.—about three times
as much as a giant freight locomotive—
and could pull a heavy freight train at a
speed of some 60 or 70 miles per hour.
In appearance, it is similar to two passen-
ger coaches, with huge driving wheels
and rods. On each side of the steel
cabins are ten square windows, while at
the ends there are oblong windows simi-
lar in appearance to steampship port
holes. The cabins conceal the giant
motors with which the driving rods
connect, but a view of the chassis gives
an excellent idea of the intricacy of the

has eight wheels, four of which are
drivers, 68 in. in diameter, the other
four being truck wheels 36 in. in diame-
ter, constituting in their arrangement
and weight distribution what in steam
locomotives is called the ‘‘American”
type.

The sections are permanently coupled
back to back by a distinctive arrange-
ment of Westinghouse friction draft
gear and levers, so that the leading
section effectually pilots the rear one.
This obviates all necessity of turning
the engine, as it runs equally well in
either direction, and all manipulating
levers are duplicated in each section, so
the operative simply changes ends.
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‘Two pairs of drive wheels are coupled
not to the customary cross head and
pistons, but to a crank shaft, called a
jack shaft, in line with the driver axles,
which in turn is coupled to a motor
crank shaft, to which a single motor
delivers all its power. The cranks are
90 degrees apart, so there can be no
‘‘on-centre”’ position. The motor crank
revolves uniformly and at constant
effort, differing therein from steam
practice, and while the pressures on the
connecting pins and rods vary through-
out each revolution, the turning effort
of the drive wheels is the same as for
the motor, constant throughout each
revolution.

Distinctive from steam practice, all
tods and moving parts have pure rota-
‘tion only, and are thus counterbalanced
for all speeds, thereby delivering no
‘more shock to the track and roadbed
‘than a passenger car of equal weight.

The motor and massive side frames,
-jack shaft and all other gear, are spring-
supported from the driver and truck
wheels, so that there is no track stress
other than that local to a single pair
-of wheels. In this arrangement of
motor support and connection, the centre
-of gravity height closely approximates
that in the best high-speed locomotives.

Earlier types of electric locomotives
<do not possess these features, the pur-
pose of which is to utilize on the drive
‘wheels directly the naturally continuous
rotation of the electric motor. Of these
there have been several examples, one
a type with small drive wheels to secure
an admirable electrical condition, others
with spring-supported motors influenced
'by mechanical condition, both of which
-‘were classed high-speed types; and then
for lower speeds, influenced by both
«electrical and mechanical conditions,
the geared type, similar but larger than
the common trolley motors.

A decided improvement in the ‘“ Penn-
sylvania’ type is the use of a single
amotor for two pairs of drivers, and the
benefits secured by its position. The
motor is located high up from the road-
bed, secure from snow, dirt and water,
and space limitations are largely re-
moved. In its design it possesses elec-
trical features never before secured on
-an electric locomotive.

"The single motor weighs, without

gear, 45,000 lbs.,, and in weight and
power it is the largest railway motor
ever constructed. It projects into the
cab and, in fact, fills a large part of it.

The main control apparatus is in a
bulkhead sort of an arrangement cen-
trally located so that there are ample pas-
sage-ways along the sides. At oneend is
located the electrically driven air com-
pressor for operating the air brakes.

In the operating end of the locomotive
there is a Westinghouse brake valve
for high speed brake operation, and also
the engineer’s controller, by which all
electrical manipulation 1is secured.
These correspond to the throttle and
reverse lever on a steam locomotive.

The controller on the “ Pennsylvania’’
type is scarcely as large as that on a
Hoe printing press. None of the main
power passes through it, as it is really
a switch corresponding to a telegrapher’s
key, operated by electro-pneumatic
means. With a lever which can be
moved with one finger, the engineer
can admit to the locomotive a current
equal to that available in a hundred
trolley cars.

The electric supply will be secured
from an electric conductor, or third
rail, by four contact shoes on each lo-
comotive. At some points where the
great number of track switches will not
permit this, power will be secured from
an overhead conductor through an air-
operated overhead contact shoe of which
there are two on each locomotive.

The new locomotive is of steel con-
struction throughout, and each section
has the usual bell, sand box, and whistle.
The latter is blown by air.

The first twenty-four ““ Pennsylvania "
type electric locomotives to be built
will have the following dimensions:

Total weight.................. 166 tons
Weight of electrical parts .. .....62 tons
Weight of mechanical parts . ...103 tons
Totalhp. ...................... 4,000

Maximum draw bar pull...... 60,000 Ibs.
Maximum speed, 60 to 70 miles per hour

under load.
Diameter of drive wheels .......68 in.
Diameter of truck wheels........36 in.
Weight on drivers.............. .. 104 tons
Mechanical shock without

injury...................600,000 lbs.
Lengthoverall................. 65 ft.
Total wheel basc................ 56 ft.
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CONSTRUCTION OF A SIX-INCH INDUCTION COIL

THOS. C. STANLEIGH

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

No piece of electrical laboratory ap-
paratus is more productive of interest-
ing and diversified experiments than
the induction coil. Comparatively few
years ago it was regarded more as a
curiosity than a useful adjunct to physi-
cal apparatus, but with the invention
of the X-ray, the practical application
of the coil in this field greatly increased
its importance. The subsequent de-
velopment of the jump-spark ignition
system for gasoline engines and the
invention of wireless telegraphy have
still further increased the field of use-
fulness.

A great deal of attention has recently
been given to the construction of in-
duction coils giving a comparatively
short but thick spark—admirably suited
to the radiation of waves of electric
energy from a wireless telegraph antenna
but practically useless for experiments
with the Rdentgen ray and many other
intensely interesting experiments, al-
most too numerous to mention here,
but which will be described at length
in a later article. Of course, a good
fat spark is desirable, providing it is of
sufficient length or high enough in volt-
age to pass through the high vacuum
of a Crooke's tube. At the same time
a. heavy secondary current from the
coil—while it is most energetic in its
production of X-rays—will quickly ruin
the small Crooke’s tubes which are
within the reach of the average experi-
menter's pocket book. The tubes used
professionally are either provided with
massive platinum targets or else are
water-cooled. Still another point to
be considered is the danger of X-ray
burns, which must not be underesti-
mated. Even if an experimenter was

fortunate enough to become the posses-
sor of a tube having high penetration
and large current carrying capacity
together with a coil to operate same, it
would be foolhardiness for him to use
such apparatus without first obtaining
a clear understanding of its intelligent
and safe operation from a physician who
has had practical experience in such
matters.

The induction coil herein described
may be operated from the lighting
circuit on either alternating or direct
current or by means of primary or
storage battery with equal ease. While
it was designed to give a spark 6 in. in
length between plate and point on actual
test it has been made to spark between
terminals which are 9 in. apart. At this
point, however, the insulation is threat-
ened and the coil is never operated con-
tinuously at more than 6 in. spark,
which is ample for most purposes.
While the spark is not a “fat” one by
any means, still it is far from “stringy.”

The methods of insulating the com-
paratively low tension coils used for
wireless are entirely inadequate in the
case of a coil where the voltage reaches
the 70,000 mark or perhaps higher.
There appears to have been a scarcity
of available information on this particu-
lar subject, at least since the wireless
coil has become so popular, and it is
earnestly hoped that the hints to be
found here will prove of assistance to
the experimenter who is interested in
this most fascinating field.

In order to make the description and
explanation clear, the successive stages
of the construction will be taken up one
at a time.
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THE CORE AND PRIMARY

Many an otherwise well-built coil has
given disappointing results simply be-
cause its primary was inefficient.  Au-
thorities differ as to the relative propor-
tions of primary and secondary. It is
undoubtedly a mistake to use a very
thick core, as even a comparatively
thin one will not be magnetized to the
point of saturation. On the other hand
the core must not be too small in diame-
ter as in that case it will tend to choke
the magnetic lines of force. The author
does not claim to be an authority on
this matter, but merely desires to give
his readers the results of considerable
experimenting along this line. The
core and primary used in this coil proved
to be the most effective of several types
for a coil giving a long and comparatively
thin spark. For a coil to give heavy
sparksa shorter and thicker core is better.

Iron core wire can be purchased from
advertisers in this magazine in perfectly
straight lengths and sufficiently welil
annealed to use without further soften-
ing. No. 22 B. & S. is accepted as the

most suitable size to use. Soft iron
wire may be purchased in coils at almost
any hardware store, but it is apt to try
the patience of the average builder to
straighten this wire. Various “easy”
methods have been given from time to
time, but the easiest and quickest proves
intolerably tedious in practice. The
author prefers the one shown in Fig. 1, A.
The wire is wound back and forth over
two large nails about 15 in. apart. The
wire is pulled tightly as each turn is
put on, and when cut it will be perfectly
straight. For the core in question, the
lengths are to be 14 in. This method
involves a trifling loss of wire, but will
probably be found as convenient as any.
The core is to be % in. in diameter
when tightly packed. Having provided
a sufficient number of 14 in. lengths of
wire the loose bundle is to be grasped
by a hand at either end and given a
twisting motion back and forth. This
will soon bring the bundle into a per-
fectly cylindrical form, with the wires
lying neatly side by side. With one
hand retaining the bundle, place the
centre binding wire, taking three or
four turns and twisting the ends as
shown in Fig. 1, B. Continue the twist-
ing and binding process until the core
forms a compact cylinder.

The core is now to be tightly bound
from end to end with “linotape” or
strips of oiled linen, overlapping each
turn about one-half and releasing the
binding wires, one at a time as they are
reached.

The weight of the core after binding
and before winding the primary is 2 Ib,
3 oz., and if the wire is purchased in a
coil, at least 224 1bs. should be obtained
to allow for waste and binding wires.

The primary wire is No. 12, perferably
silk-covered, although cotton may be
used. If great care is taken in winding,
single covered wire will do. If two ad-
jacent turns of wire become short-cir-
cuited, not only will the ampere turns
be reduced but a portion of the current
will be wasted in forcing current through
the ring of wire, which then becomes a
closed secondary circuit, The greatest
care should therefore be taken in winding
the primary as well as the secondary.

The spool of wire is to be placed on a
rod held in the vise so that it may revolve
freely, and the starting end of the wire
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is bound to one end of the core by means
of strong cord, as shown in Fig.2 at A.
Only one turn of the cord is shown in
the drawing, but in practice several
turns are used. With the wire thus
firmly held in position, the winding may
be started by turning the core. Any
attempt to wind the wire around the
core will result in utter failure, but very
little difficulty will be experienced if
the core is turned with the right hand
while the wire is guided by the left,as
suggested in Fig. 2. After the first
layer is finished, bend the wire at right
angles and fasten with cord. After
forming a loop, to be cut apart after-
wards, secure the wire again and con-
tinue a second layer—winding in the
same direction—over the first. A layer
of one turn of oiled linen should be placed
between each layer of wire. Secure
the end of the second layer and form a
loop as before. A third layer is to be
wound on and the end fastened. By
careful winding, 142 turns of wire may
be put on in the first layer, while the
second and third will contain 140 and
138 respectively.

The core and primary is now to be
placed in a moderately warm oven for
several hours, to drive out the moisture
in the insulation. The oven must not
be hot enough to char the insulation
of the wire.

A trough is to be made of heavy tin,
18 in. long, 214 in. wide and 3 or 4 in.
deep. The bottom should be round to
economize on the wax to be melted
therein. The completed trough is to
be suspended in a larger one which is to
hold water. The joints of these recep-
tacles may be soldered, as the tempera-
ture will never rise to more than that of
boiling water. However, it is a wise
precaution to lap-joint the seams, as
the wax would make a serious blaze if
by any chance the troughs came apart.

Pure paraffin wax is to be melted in
the inner trough with a supply of water
in the outer. The wax should never
be melted over a flame or fire direct, as
it carbonizes at a temperature slightly
above 212 degrees F., and its insulating
qualities are thereby destroyed.

Removing the primary and core from
the oven, place a cord around either end
and lower very slowly into the hot wax.
By immersing the primary slowly, the

air will be driven out more effectively.
Leave in the hot wax until no more
bubbles of air are driven off, when it
may be lifted out by means of the strings
attached and permitted to drain for a
few moments. Suspend from the strings
until the wax is cold and hard.

The vacuum process of impregnating
is, of course, much more effective, but,
as it is hardly within reach of the average
builder who only intends to construct a
few coils at most, the method will not
be discussed here. The methods herein
described will give very pleasing results
if carefully carried out.

THE INSULATING TUBE

Much difference of opinion exists on
the relative values of various materials
for the important insulation between
primary and secondary. For years
glass and ebonite were popular. These
have lately been replaced by micanite.
Ebonite in itself is an excellent dielectric
but its insulating qualities are lowered
by exposure to air and sunlight. The
most serious objection to it, however,
is the defects which appear only after
the tube has been in use. Small air
bubbles. in the wall offer weak places
and invariably result in a breakdown.
Of course, these defects are not always
present, but the use of ebonite has prac-
tically been abandoned on this account.

Micanite has a higher dielectric
strength than ebonite, but the action
of the ozone produced by the spark
tends to lower its insulating qualities
to a large extent. It may be used with
good results, if it is entirely sealed in
with wax.

As this coil has a removable primary
and core, the author used a form of
tube which has proved highly efficient
in the construction of several large coils.
The foundation of the tube is of red fiber
124 in. inside diameter, 18 in. long, and
having 34 in. walls. Fiber in itself is
not a very good dielectric as it is very
hygroscopic. However, when it is dried
thoroughly for several days and finally
treated with wax it compares favorably
with its superiors. According to Mac-
farlane and Pierce, paper treated with
pure beeswax will resist a voltage of
540,000 volts per centimeter of thickness.
The next best is solid paraffin at 130,000
volts per centimeter. In the author’s
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experience beeswax has proved to be
an ideal insulator for high tension work.

The fiber tube is placed in the oven
and left there for several days. A tin
cylinder closed at both ends, and of a
size to slip loosely into the fiber tube is
provided. This will greatly reduce the
quantity of beeswax required. The
wax should be purchased from a reliable
druggist er chemical warehouse and the
price will be about 60 cents per Ib. This
wax is to be melted in the trough in the
same manner as the paraffin, first, of
course, removing the latter and placing
it in a clean receptacle for later use.
The fiber tube is to be slowly lowered
in the melted beeswax as soon as it is
removed from the oven. Leave it in
the wax for four or five hours at least,
after which it may be drained and cooled.
A piece of cord passed through the tube
will facilitate removal, and some means
must be provided to keep it immersed
in the wax, as the air in the tin cylinder
will cause it to float.

Natural finish 20 Ib. Manila paper is to
be used for insulating discs between
sections and for the condenser as well as
to increase the thickness of the insulat-
ing tube. It comes in sheets 24 x 36 in.,
and may be obtained at a paper ware-
house.

A supply of the paper is thoroughly
dried in the oven and several strips are
cut 11 in. wide by 36 in. long. One end
of a strip is cut squarely across and a
centre line is marked on the fiber tube.
Placing the end of a strip of paper on
the centre line of the tube, securely
fastening it by means of melted wax.
Roll the tube forward as shown in Fig. 4,
keeping the paper as tight as possible.
Continue this process until the paper
has reached a thickness of 3. in. Bind
with fine thread to hold in place and

immerse slowly in the hot beeswax. A
few hours will suffice to thoroughly
impregnate the paper with wax after
which it may be drained and cooled.

A simple method of determining the
most effective diameter and length of
the secondary winding or bobbin is
shown in Fig. 5. The primary is slipped
into the tube and a sheet of paper having
a slot cut in it sufficiently large to slip
over the tube is placed as shown. The
starting and finishing ends of the pri-
mary winding are connected to a battery
sufficiently powerful to pass 8 or 9 am-
peres. Iron filings, scattered from a
height of 2 or 3 ft., will arrange them-
selves in the shape of the path traversed
by the magnetic lines of force. The
denser portion will be close to the tube.
A line drawn on the paper through the
dense part will give the effective winding
space.

THE SECONDARY WINDING

A small polishing lathe may be used
for the section winder, but a more con-
venient arrangement is shown in Fig. 6.
This is a “film rewinder,” such as is
used in motion picture theatres to re-
wind the film after it has been run
through the projecting machine. The
former consists of two wooden discs
(Fig. 9) faced by sheet brass, and sepa-
rated by a disc of fiber 4 in. thick and
2 in. in diameter for the centre sections.
Other discs having diameters of 2§ in.,
234 in., and 24 in. should also be pro-
vided. One of the large outside discs

- should have a slot cut in it and a screw

on which to fasten the starting end of
the wire. Fig. 7 shows a cross section
of the former complete. A small spirit
lamp and an open cylinder of sheet as-
bestos large enough to go over a spool
of wire completes the equipment.
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_The secondary wire is No. 36 single
cotton-covered. Silk insulation is un-
necessary, but as more turns can be
placed in a given space it is highly de-
sirable. Five pounds will be required,
and it is usually sold on spools contain-
ing about 11b. each. The wire is placed
in a warm oven and left for several days.
Provide a containing can with water
jacket large enough to take a spool of
the wire. The hot spool of wire is
slowly immersed in melted paraffin,
and it will take two or three hours to
drive out all of the air bubbles.

The former is assembled on the wind-
ing machine with the smallest of the
fiber separating discs in position. A
length of cotton cord sufficient to bring
the diameter of the disc up to 2}4 in. is
wound on the former and then a strip
of paper is wound over the cord.

Removing the spool of wire from the
hot wax, place it on the spindle at the
left of the winder and thread the end
through the slot, securing it on the screw.
With the spirit lamp in position, as
shown in Fig. 6, turn the crank at mod-
erate speed, guiding the wire with the left
hand. A glove should be worn to pro-
tect the hand. The diameter of the

A

finished sections will be governed by
the curve of the ‘““lines of force,” and in
this coil it is 44 in. at the centre and
33{ in. at the ends. The coil contains
40 sections in all, although the number
might vary with different builders. The
wire will go on in even layers with very
little difficulty and care should be taken
to see that no turns slip down between
the former disc and the winding. The
first twelve sections are wound with a
214 in, aperture, the next twelve a 2
in., the next eight a 24 in., and the re-
maining eight a 234 in. aperture. This
is to increase the insulation at the ends
where the voltage is highest.

After finishing one section, cut the
wire and slip the asbestos cylinder over
the spool of wire, placing the spirit lamp
beneath to keep the wax soft. Remove
the former from the spindle and care-
fully lift off the disc with the slot in it,
first unfastening the wire from screw.
Gently unwind the cord from between
fiber disc and the paper strip which will
adhere to the inside turns of wire and
prevent them from unwinding. Release
the annulus, or ring, of wire from the
other disc by means of a “spatula’ or

(Continued on page 89)
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ELECTRIGITY
IN HOME »» OFFICE

DESIGN AND CONSTRUCTION OF A PRIVATE LIGHTING PLANT—Part II
STANLEY CURTIS

Before any insulation is put on the
armature it should be perfectly bal-
anced to ensure quiet running. If the
flange castings are pretty uniform, very
little difficulty will be experienced in
obtaining a well-balanced armature.
Two knife edges are placed parallel
with each other and are made perfectly
level. The armature is placed across
these with the bearing portions of the
shaft resting on the knife edge. Prob-
ably the armature will tend to rest in
one position, due to the fact that one
side is heavier than the other. The
heavy side is marked, and a trifle of
the metal in the face of flange is drilled
out. The armature is again placed on
the edges and heavy side marked.
This operation is to be repeated until
the armature will rest in any position
in which it may be placed.

Oiled linen was used to insulate the
armature core and the legs or *“spider”’
of the flanges. A strip of the linen
long enough to wrap twice around the
circumference of the armature is shel-
lacked in place. The strip should be
at least an inch wider than the length
of the core, so that the edges may be
clipped and carried over the rounded
edge of the flange. This will afford
extra protection at one of the weakest
points where the pressure of wire is
liable to injure the insulation.

The sketch, Fig. 27, will give a general
idea of the appearance of the armature
before winding. Strips of the oiled
linen are to be wound over and through
the armature, lapping each turn about
one-half, and making free use of the
shellac. The legs are also to be care-
fully insulated by winding a narrow
strip of linen down the entire length
of each. A strip of white paper about
3 in. in width, and in length equal to the
circumference of the armature is to be

marked off into sixteen divisions. This
strip may then be secured in place on
the armature with shellac and the whole
given a generous coat of the varnish,
after which it may be thoroughly dried,
finally baking it for a couple of hours
in a moderately warm oven.

For the armature winding 3! Ibs.
of No. 17 D.C.C. wire will be required.
The method shown in Fig. 27, will give
the approximate length of wire required
for each section or division. A piece
of cord of approximately the same size
as the wire is wound through and over
the core 38 times. The length will be
found to be approximately 32 ft. It
is well to allow 1 or 2 ft. over this amount
for the first few coils, as the wire will
pile up somewhat on the inside of the
core, and perhaps make the estimated
length appear short.

The scheme of the winding is shown
in Fig. 26. The ring armature winding
is undoubtedly the most easily under-
stood, and for a comparatively low
voltage machine where the wire is coarse
and the number of turns few, it is one
of the easiest to wind.

A few long, slim shuttles should be
cut from }4 in. fiber, and upon each of
these is wound a length of wire sufficient
for one coil or division. By passing
the shuttle over and through the arma-
ture, the winding is accomplished.
There will be 19 turns to each layer,
and 2 layers to each coil; therefore
38 turns per coil all around the arma-
ture. The turns may overlap on the
inside, but they should be closely and
carefully placed on the outside of the
armature as the space in which it is to
revolve is decidedly limited.

The entire sixteen divisions having
been filled, each coil may be tested for
insulation before connecting up. A
battery and galvanometer is most useful
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in this operation, although a magneto
testing set will answer. Bare one end
of each coil and connect battery and
galvanometer in series, securing one

wire to the armature shaft. By touch- .

ing the ends of successive coils, a ground
between coil and armature- core will
become apparent by a deflection of the
needle. This test must be made before
putting shellac on the wire, as otherwise
the moisture in the wet shellac might
falsify the result. If the insulation is
found to be perfect, a test may be made
between adjacent coils. In case a
ground is discovered, the defective coil
must be unwound and the insulation
made perfect. This is one of the great
advantages of a ring armature winding.
Any coil may be readily removed and
replaced without disturbing its neigh-
bors.

The entire winding may be given a
generous coat of shellac and allowed
to dry.

The armature is centred in the lathe,
and a strip of oiled linen about 34 in.
wide and long enough to wrap three
times around the circumference of the
armature is shellacked at either end
and in the centre of the winding to re-
ceive the binding wires. Spring brass
wire of about No. 22 gauge is wound
around the first strip of linen until a
band 34 in. in width has been formed.
The lathe should be turned backwards
and the wire guided on with considerable
tension. Without stopping the lathe,
take a jump to the second or centre
‘linen strip and proceed to wind a band
of wire, after which the third strip is
treated likewise. These bands are now
to be run full of solder, great care being

taken to see that the insulation isfnot
charred by the hot iron. The appear-
ance of the armature with binding wires
and commutator in position is shown
in Fig. 31.

The commutator may be slipped on
the shaft and secured in position by
means of a key or a pin projecting into
a hole in the flange boss. The armature
coils are all to be wound in the same
direction so that the starting end of
one is joined to the finishing end of the
next one right around the armature.
These junctions are to be securely
soldered, one to each of the sixteen com-
mutator segments. The armature may
again be put across the level knife edges
and any slight defects in the balance
due to uneven winding may be remedied
by the application of a drop of solder

F'iq.26
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on the binding wires at the light points.
Thoroughly shellac the winding and
dry in the oven.

The field winding may be done on a
former as shown in Fig. 29. The
writer prefers this method to the ‘“bob-
bin” type, although there is no differ-
ence so far as results are concerned.
If the form winding is chosen a former
may be constructed as per Fig. 29.
This is centered in the lathe and the
cylinder covered with tinfoil. Over
the tinfoil wrap three or four layers of
heavy paper and on the paper place a
layer of oiled linen, the edges of which

may be secured with shellac. A washer
of oiled linen is also placed at either end
of the former next to the flanges. 74
Ibs. of No. 18 S.C.C. wire are to be
wound on the former for each of the
two field coils. The starting and finish-
ing ends are soldered to lengths of
flexible incandescent lamp cord, and
each layer throughout the winding is
treated with shellac. The shellac on
hardening will retain the turns of wire
in place so that the coil may be removed
from the former. The coils are to be
taped as shown in Fig. 31. Both coils
are wound in the same direction and
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with an even number of layers so that
both starting and finishing ends are
at the top. If the winding becomes
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Pig. 32

uneven in places, a layer of heavy paper
will straighten it out.

The bobbin winding is shown in Fig.
32. A tin or brass cylinder large enough
to slip over the cores of the field magnet
is fitted with fiber flanges or ends and
the wire wound on in the lathe after
wrapping some insulation on the metal
cylinder.

The two field coils are placed in posi-
tion on the cores of the field magnet
and the inside leads connected to the
terminals which go to field rheostat,
while the outside leads go to the plates
which contain the brush terminals. The
direction of the field winding is shown
in Fig. 30, while the connections are
shown in Fig. 25. The brush leads are
composed of No. 12 flexible cable, the
ends of which are soldered into lugs as
shown in Fig. 25.

The machine may be assembled, and
is ready to be given a trial.

(To be continued)

Recently while the writer was experi-
menting in his laboratory, a peculiar
thing happened. A 16 c.p. incandescent
drop light was hanging from the ceiling
near a shelf on which stood an electro-
lytic interrupter, the solution being
composed of sulphuric acid and water
with a small deposit of copper sulphate.

The incandescent light dangled back
of the interrupter jar, causing a peculiar
white light to fall upon the room.

By removing the electrodes from the
solution the light was placed inside
the jar, in the solution. This made
the room equal to daylight, the carbon
filament of the light turning to the purest
white; since then I have constructed
a new interrupter, using the old one for
lighting purposes. P. W. DENSHAM.

Six-Inch Induction Coil

Continued from page 85
palette knife, made slightly warm, and
bind the inside and outside ends of the
winding with waxed thread wound over
and through the ring. The entire five
pounds of wire is to be wound into sec-
tions, all in the same direction. Place
the sections safely away until they are
to be assembled.

The next article will take up the as-
sembling of the sections and the com-
pletion of the coil.

(To be continued)
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WOOD WORKER

HOW TO MAKE A PORCH SWING
IRA S. GRIFFITH

The porch swing is to be made of
plain sawed red oak. It is to be swung
from the ceiling by means of chains,
the lower ends of which are to be fast-
ened to bolted staples in the ends of
the cross ties. The back chains should
be somewhat shorter than the fore
chains, so as to give the seat a slight
inclination backward or downward.

There will be needed stock as follows:
‘s ».¥ STOCK BILL FOR PORCH SWING
Seat, 2 pieces, 24 x 2% x 66 in., S-4-S.
Seat, 2 pieces, 24 x 3 x 23 in., S-4-S.
Posts, 2 pieces, 24 x 24 x 15 in., S-4-S.
Posts, 2 pieces, 2% x 2¥{ x 21 in., S-4-S.
Arms, 2 pieces, 3§ x 54 x 22 in., S-2-S.
Back, 1 piece, 3 x 10 x 51 in., S-2-S.
Slats, 11 pieces, 3% x 44 in., S-2-S.

The seat may be framed first. Since
the pieces are specified, mill-planed to
exact thickness and width, it remains
only to square the ends and remove the
mill-marks with the smooth plane.
The ends of the long pieces should be
planed smooth as well as square. The
ends of the shorter pieces need to be
sawed only, since they are to form the
ends of tenons. Lay out the mortises
in the long pieces and the tenons on the
short pieces and cut them. The drawing

shows the dimensions. Also lay out
and rabbet a groove on the inside edges
of all the pieces, 34 in. wide, to receive
the ends of the slats and the edges of
the two outside slats. A circular saw
will be found very convenient for cut-
ting this groove, if one is at hand. If
not, use a grooving plow and plow as far
as is possible, gauging the sides of the

remaining parts and finishing with the
chisel.

Square the top ends of the posts and
saw them to length. Tenon the lower
ends into the seat frame and cut the
mortises into which the tenons of back
and arms are to be inserted. The top
ends should be chamfered slightly.

Plane the slats to size, and shape the
edges as shown. This will allow any
water that may be driven on the porch
and swing to run through.

The seat parts may be scraped and
put together, good hot glue being used.
The tenons ought to be pinned to the
mortises, too, thus insuring a solid joint
should the weather weaken the glue.

Next put the back together, having
cut the tenons necessary. Put the arms
together, putting the posts in place and
gluing and pinning the parts.



ELECTRICIAN AND MECHANIC

v

91

{ | & - =

— -.]

o n--%‘
C ] -]
SEAT. (Leoxing Down) He g
. -
¥ ¥ :
o :
. i E ; !
H i o }
J x 3
<+ .
¥ g
e e s e v e 00 o M 87 o e s e o1 0 e - - ¢ - . _i\ .--‘—'“.._..—zof_ - =} ‘!‘
il R - o
( 2oL
FROMY. DD CHD,
Bore the+ holes for the hanging two coats of spar varnish. Rub the

staples as shown, the size of the hole
depending upon the staples to be used.

Scrape off the surplus glue, making
sure all the mill-marks have been re-
moved, and put on a finish as follows:
One coat of brown Flemish water stain
diluted by the addition of an equal
volume of water. When dry, sand
lightly and put on a coat of very thin
shellac. Sand this shellac, using No. 00
paper, and put on a coat of paste filler,
rubbing it off, when flatted, in the usual
manner. On this filler put a coat of
orange shellac, sand slightly and apply

MAKING A

Secure from the planing mill the fol-
lowing pieces, and have them planed
and sandpapered on two surfaces:

For the top, one piece 2% in. thick and
17 in. square; for the legs, four pieces
% in. thick, 43 in. wide and 18} in.
long; for the lower stretchers, two
pieces 6 in. thick, 234 in. wide and
153{ in. long; for the top stretchers,
two pieces %% in. thick, 2}4 in. wide and
1314 in. long. No wood need be ordered
for the keys, as they can be made out
of the waste pieces remaining after the
legs are shaped.

Begin work on the four legs first.
While both sides of each leg slope, it
will be necessary to plane a joint edge
on each leg from which to lay out the
mortises and grooves and to test the
ends. It will be convenient to have a

last coat with crude oil and pumice,
pulverized, and the previous ones with
curled hair, This finish will withstand
the weather and protect the wood. If
other colors are desired, all that is neces-
sary is to substitute the stain desired
for the Flemish and color the filler to
match. The filler should be darker
than the stain, whatever the color.

The pictures shown herewith are from
pieces made from original designs by
pupils of the Oak Park and River Forest
Township High School.

—American Carpenter and Builder.

TABOURET

bevel square to use in marking off the
slopes and for testing them. To get
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the setting for the bevel square, make
a full sized “lay out” or drawing of the
necessary lines in their proper relation
to one another and adjust the bevel to
those lines.

From the joint edge lay out the mor-
tises, grooves, and the slopes of sides
and ends of the legs. Cut the mortises
and grooves first, then shape up the
sides. Saw the sides accurately and
quite close to the lines, finishing with
the steel cabinet scraper.

Next make the bottom stretchers.
In laying out the cross lap joint, the
working faces are both to be up when the
joint is completed, therefore, lay off one
groove on the face of one piece and on
the side opposite the face on the other.
In gauging for depth, however, be careful
to keep the gauge block against the
working face of each piece.

In laying out the mortises for the
keys, the opening on the top surface is
to be made !4 in. longer than on the
under surface. The slope of the key
will therefore be 14 in. of slope to each
28 in. of length. The drawing shows
the mortise as 24 in. from the shoulders
of the tenon. This distance is the same
as the thickness of the leg and to insure
the key’s pulling the shoulder up against
the leg firmly, should any of the legs
happen to be a little less than 24 in., it
is well to make the mortise slightly
nearer the shoulder than 24 in.

Itis a good plan to lay out the mortise
in the tenon at the same time asthe shoul-
ders of the tenons are laid out. Other-
wise the joint edge being cut off in mak-
ing the tenon there is no convenient
way to locate this mortise accurately.

Lay off the top stretchers according
to the dimensions shown in the drawing.
Observe the same precautions about
the cross lap joint as were given for the
lower stretchers, except that the joint
edges are to be placed up in this latter
case. Make sure the grooves are laid
out in the middle before cutting.

As a test, place the pieces side by side,
exXamine the markings, then turn one of
them end for end and again examine.

The grooves into which the legs pass
are 4 in. deep and must be very care-
fully cut. Their purpose is to give
rigidity to the tabouret frame. Bore
two holes in each stretcher for the screws
that are to fasten the top in place.

Make the keys, scrape all the parts

&

and sandpaper those that were not so
treated at the mill. Use glue to fasten
the tops of the legs to the top stretchers
and assemble these parts.

The top is octagonal or eight-sided.
To make it, square up a piece to 164 by
16)5 in. Measure the diagonal, take
one-half of it and measure from each
corner of the board each way along the
edges to locate the places at which to
cut off the corners. Connect these
points, saw and plane the remaining
four sides. There is to be a §§ in. bevel
on the under side of the top. Scrape
and sandpaper these edges and secure
the top to the stretchers with screws.

Much time can be saved and a better
result obtained if the wood finishing is
done before the parts are put together.
Especially is this true if stain and filler
are used.— Popular Mechanics.

The American process of reducing
milk to a powder has now been intro-
duced into Norway. One of the new
companies formed has contracted to
deliver 300 tons of dry milk each year
for three years to an English firm. The
dry milk is used largely for invalids
and convalescents, on ships on long
voyages, because of its keeping qualities
under all climatic conditions and its
convenience of transportation.

’—
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A MAGAZINE STAND
RALPH F. WINDOES

There are very few homes nowadays
that do not receive at least one magazine
regularly each month. It has become
a problem in some of these homes as to
the proper disposition of these magazines
after they have been read. Some think
they have solved the problem by burn-
ing the magazines, some by giving them
away, some by selling them and others
by having them bound and set upon
their book-shelves. This last solution
is by far the best if the person can afford
the price of the binding, as some maga-
zines, like the ELECTRICIAN AND ME-
CHANIC make excellent books for future
reference for the man with a technical
turn of mind. But if this person cannot
afford to have them bound, he can at
least supply a suitable place in which to
store them, unbound, where he can get at
them when needed. In an endeavor to
supply this suitable place the stand here
illustrated was designed. Any handy
man can easily construct one during his
spare moments and thereby contribute
something to his education.

The stock, which should be of quarter-
sawed white oak, is ordered as follows:
4 pieces 1% in. x 124 in. x 47 in.

4 pieces 24 in. x 14} in. x 1454 in.
2 pieces 2 in.x 3 in.x35 in.
2 pieces 26 in.x 6 in.x 13} in.
2 pieces 26 in.x 4 in.x 13} in.

These dimensions are exact finished
sizes and should be ordered planed and
sanded at the mill.

In the drawing, Fig. 1 shows the front
elevation ; Fig. 2, the side elevation, and
Fig. 3, the plan or top view. Carefully
examine each figure and be sure you
understand each step in the construction
before commencing the work.

The first step in the building of the
stand is the assembling of the sides.
Begin by cutting the tenons on the top
and bottom stringers and on the two
side strips. In the exact centre of the
stringers chisel mortises for each of the
tenons on the strips as shown in Fig. 2.
Then in each corner post cut similar
mortises for the tenons on the stringers.
Glue and clamp these parts securely
together and let them set over night.
Cut out the shelves according to Fig. 3

and be very sure you have sharp, clean-
cut notches in the corners, as you want
a snug fit around the posts. =,

Now as to the fastening of the shelves
onto the sides. There are a number of
ways this can be accomplished and the
builder must choose the one he thinks he
can do the best job with. One way is to
screw round head blue steel screws
through the posts and side strips into
the shelves. Another is to use small
lag screws in a similar manner. Another
is to use finishing nails and putty up the
head holes. Another is to use flat head
screws and cover the heads with wooden
buttons or fancy headed tacks. Still
another way is to use dowel pins and
let the heads project through the posts
where they should be rounded off a
little. A number of other ways might
be added to this list but the ordinary
craftsman should find one here to suit
his convenience.

It will be much easier to scrape and
sand the sides before fastening the
shelves onto them, as this is a very im-
portant part of the building and should
not be slighted. Remember in sanding
to always rub with the grain of the wood
and thereby avoid the scratches so
evident on the finished article.

Stain and wax the stand according
to your own desires or according to the
furniture in the room in which you are
to place it. For the builder who has
no choice, a good finish is the following.
It is known as fumed oak, and the pro-
cess which gives the color is called
fumigating.

Place the stand in a dark and air-tight
box, a packing case will do, and place
an open dish or two of liquid ammonia
on the bottom of the compartment. If
there are any cracks in the box cover
them by placing strips of paper over
them. Be sure to place the dishes
where the fumes will rise and surround
the stand. These fumes of the am-
monia react chemically with the tannic
acid in the wood, producing a beautiful
shade of deep, rich brown. This shade
deepens with the quantity of ammonia
used and the length of time the wood is
exposed. Ten hours’ exposure, using
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strong ammonia, should give a good
color; if not dark enough let it remain
longer, bearing in mind, however, that
the wood will present no noticeable
change until oiled or brought in contact
with a wet substance such as shellac.
It is well, therefore, to note the progress
by touching the wood with the wet
finger, when it will show at once the
stage it has reached.

When the fuming process is complete,
remove the stand and give it a coat of
shellac. When the shellac has thor-
oughly dried, rub it down with No. 00
sandpaper and apply a number of coats
of wax, enough to fill up the grain and
produce a good polish. The prepared
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wax sold all over the country is very
good for this work, but if the craftsman
cares to be original and make his own
wax, he can do so in the following
manner: melt equal parts of beeswax
and paraffin in a dish and while still
in the liquid condition add turpentine.
Allow this to cool and if it is too hard,
melt it over again and add more tur-
pentine until it is of the right consis-
tency. In this second melting it is a
good plan to place the vessel in hot
water, as the fumes of turpentine are
inflammable. Rub this wax into the
wood and polish it briskly and you will
have as beautiful a finish on oak as is
possible to produce.

HANDY THINGS FOR THE HOME WORKSHOP
DONALD HAMPSON

Riveting Block

f% A block of lead or type metal moulded
in a 6 in. ladle for riveting polished
and finished work and similar jobs
where the piece has to be hammered,
yet the finished surface unmarred, is a
very handy little helper. For punch-
ing holes in sheet metal this block is
useful, too. A better way to make this
isTto have a cast-iron shell and pour
the soft metal into it.

Anvil

A length of steel rail about 18 in. long
makes the nicest kind of an anvil for
home use. If desired it can be drilled
and fastened to the bench or a suitable
box. Well mounted it makes an anvil
as solid and almost as durable as a
“store bought’ anvil. The track super-
visors on most railroads can and will
cut you off such a section from an old
scrap rail. If this cannot be obtained,
a piece of heavy 6 in. I-beam or larger
is fairly good, though it rings more and
is springier than the rail.

Punch Plate

Procure a piece of cast iron or steel 8
in. in diameter (or of approximate area)
with a number of various sized holes in it.
Go to any machine shop and get an
old flange or a piece of an old casting—
it can be bought for the junk price, no
doubt, and for a quarter more they will
drill you a dozen or so holes in it. Have

sizes by sixteenths from }§ to % and
by eighths from 24 to 1 unless there are
already some of those holes in the piece.
Maybe in the shop's scrap heap you will
find just what you want without having
drilling done. A piece that has been
machined off on one side is better than
a rough one. This piece, which call a
“punch plate,” can be used for lots of
odd jobs but chiefly for driving out pins
and if you have the sizes named, you
are ready for a great variety of them.
Other uses: punching holes in sheet
metal, use for a drilling plate, giving a
round shape to whittled wood dowel
pins, upsetting, etc., For larger driving
of this kind a 1 ft. section of 2 or 3 in.
pipe is good.

Drill Grinding Gauge

Many users of drills do not know of
the drill-grinding gauge shown in the
figure, which any drill
manufacturer will gladly
send to a customer, or
one can be made very
easily. If both lips of
the drill are ground to
the same angle as the
gauge, and when so
ground measure up the
same length(in the figure
%e in.), the drill is bound
to cut to size. Except
for special jobs, a drill
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that cuts large is a cause of a lot of
trouble, and in the absence of a drill-
grinding machine, the gauge shown
is the best and only check on improperly
ground tools. The angle of the gauge
as generally adopted, is 101 degrees.

File Holder for Flat Surfaces
Every now and then one has occasion
to file on a broad flat surface—a surface
$0 large or so surrounded that a regular
file handle cannot be used and in fact
there is no room for the hand below

File Holder

the working face of the file. Under
these conditions, it is very tiresome for
the hands to grip the file by the fingers
alone and do any amount of work so a

holder like the one in the drawing is
very helpful. The claw-shaped end is a
positive driver and the arm or handle
gives abundant chance to push a file
and “bear on.” This holder may be
made by upsetting a piece of bar iron
for a head and then bending the handle.
The one I have is made from an old bolt
which was so transformed that the
dovetail could be put in the head.

About Chains

Chains that have been used for years
become brittle and often break without
giving any warning. Well chains are
the commonest that we have to do with.
They are subjected to the action of the
water in addition to this crystallizing
process from long use. Old chains are
improved by annealing, or heating to a
red heat and cooling slowly. This does
not actually increase their breaking
strength, but it makes them tougher,
in whichstate they will give some warn-
ing by stretching of the links before
breaking. The sudden snapping of a
chalin has been a frequent cause of loss
of life.

IMPROVED DESIGNS OF PARALLEL CLAMPS
CHESTER L. LUCAS

The parallel clamps shown in the
accompanying illustration have been
found much more convenient than the
ordinary parallel clamps, and with them
it is possible to hold work tighter than
with others, and they may belaid flat upon
the table of a drill press without swing-
ing the table way around so as to clear
the operating screws.

In the illustration, A and B are the
two jaws, hardened and drawn to a
spring temper. Cand D are the operat-
ing screws; D being threaded and pinned
into the lower jaw B, while screw C is
let into B, with a pin running in the
groove at its lower end, allowing the
screw to turn freely, yet preventing it
from pulling out. E is'a round knurled
nut, chamfered off to fit the counter-
sunk hole in the under side of jaw A.
The other nut F is a plain knurled nut,
working on screw D. The holes through
A are enough larger than the screws to
allow the jaw to slide freely over the
screws,

In operation nut F is twirled up and
nut E is twirled down out of the way,
and the work inserted between the jaws.

Closing jaw A down to the work, the
nut D is run down until it touches the
jaw, then nut E is twirled up to A, and
a couple of turns to the handle Hgat
the end of D sets the clamps up solid.

- . =
L perad
[==]

=

~

5 :
=S 1he

For heavy work the stud G is inserted
in a seat that is counterbored in the
under side of jaw B. This stud is re-
movable, and its purpose is to support
the tip ends of the clamps while drilling.
These clamps may be applied in the
manner above described in half the
time the usual clamps require to adjust.



ELECTRICIAN AND MECHANIC 97

THE MOTION PICTURE—Part IV
STANLEY CURTIS

The Use of Electricity in Projection Work (Continued)

A glance at Figs. 7, 8, and 9, will give
an excellent idea of the appearance of a
modern projecting arc lamp. Observe
the handles by which the operator may
feed the carbons together, raise or lower
the lamp, shift it from side to side and
move it closer to or further from the
condensing lens. These adjustments
may all be made from the outside of the
lamp-house and while the lamp is burn-
ing.

The carbons are held in place by means
of clamps, as shown in Fig. 7. These
clamps are adjustable and may be turned
so that the carbons may be set in various
positions. Fig. 8 illustrates the proper
method of “trimming” the carbons for
use on direct current; the lower carbon
advanced slightly forward of the upper.
For alternating current we use the trim
shown in Fig. 9 to obtain best results.
In this case the carbons should both be
of the same size, about %4 in., and should
both be soft cored. For use with direct
current, a %4 in. soft cored upper and a
%6 in. solid lower carbon have given
the writer best results. The very best

grade of imported carbons should be
used. On alternating currents the arc
will sometimes wander around the car-
bons and give the operator considerable

trouble. This may be avoided to a
certain extent by filing a V-shaped
groove along the surface of both upper
and lower carbon and placing the car-
bons in the clampsin such a manner that
the grooves will face the condensing
lenses. The groove has a tendency to
hold the arc on the front of the carbons.
The figures in Plate 4 give several other
methods of trimming. Fig. 1 showsan
alternating current trim which seems to
give results equal to the method de-
scribed above. Fig. 2 shows the ap-
pearance of the carbons after they have
burned off a bit. Figs. 3 and 4 show the
direct current trim described above.
Figs. 5, 6 and 7 are angles used in spot-
lights to a great extent, but in the
writer’'s opinion do not possess any
marked advantages over the ones first
mentioned.

The arc light is started by first closing
the switch, then bringing the carbons
together for a second, after which they
are separated about !4 in. on direct
current but not more than %e in. if
alternating current is used. With alter-
nating current, two distinct craters are
formed, one on the upper and one on
the lower carbon. In order to keep
both craters in focus, we must have
them as close together as possible, with-
out “freezing’ them. A blue “ghost”
will nearly always be present in the field
produced by an alternating current arc.
This ghost is illustrated in Plate 6. In
Fig. 1 of this plate the arc is too far
away from the condensing lens and the
spot of light on the aperture plate does
not cover the opening. The remedy is
to move the arc closer. Fig. 2 shows the
ghost when the arc is too near the con-
denser. This ghost may also be caused
by the condensing lenses being too close
or too far away from the aperture. By
moving the entire lamp-house back and
forth on its slide rods the condenser
may be brought in focus and the ghost
removed. Fig. 3 shows the ghost caused
by the alternating arc burning too long;
that is, the carbons are separated too far.
Fig. 4 shows the ghost caused by using
at direct current trim on alternating
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current. Most of this description has
been confined to alternating current
ghosts, as those on direct current are
easily removed. The ones most com-
monly found with direct current are
those illustrated in Figs. 1 and 2, in
Plate 6.

Generally speaking, the use of a “long
arc’ is preferable to a short one, on
direct current, as the negative carbon
gives practically no useful light and it
has a tendency to form a ghost by ob-
structing the passage of the rays of
light from the positive crater when the
carbons are close together. However,
there are comparatively few brands of
carbons on the market that will burn

Now, all of this hissing and blowing
means an unsteady light on the screen,
which is most annoying to the spectator
as well as to the operator. The remedy
is to use good carbons. Try out the
different advertised brands, giving each
a fair and impartial test, and when a
carbon is found which will hold a fairly
long and steady arc when properly
trimmed, stick to that particular brand.
Correct trimming is of the utmost im-
portance, and next to this comes proper
“feeding” as the carbons burn away.
In starting the arc the carbons should
be brought together gently, not with a
sharp jerk, as that will often destroy
a good trim. Separate them slowly

Fig. 8

a long arc without *“blowing” to an
annoying degree. A poor grade of
carbon will invariably manifest itself
if the arc is drawn out to %s in. or more,
by the light flaring up and blowing.
Then, on the other hand, if the operator
Places his carbons closer together, the
negative carbon will usually form a thin
sharp point called a “tack’ or “spit.”
This *“‘tack” gradually becomes longer
and longer until it short-circuits the
arc entirely, causing more hissing and
blowing on separating the carbons.
When a tack forms, the arc should be
drawn out until it burns off,

until the arc is of the proper length,
then bring them almost together again
and immediately separate them to the
proper extent. By repeating this opera-
tion a couple of times, the arc will be-
come settled very quickly. The feeding
of the carbons should be frequent and
very gentle, rather than occasional and
with a jerk. It is far better to give the
knob a slight touch every few moments
than to wait until the arc is ready to
blow and then feed with a sharp turn.
The operator who feeds after the latter
fashion invariably has an orange-colored
streak of light through the lower part
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Fig. 9

of his picture just before he makes the
adjustment.

Another habit among operators is
that of “freezing” the carbons together
every few minutes. Not only is this
annoying to the audience, but it is most
destructive to the rheostat. To sub-
stantiate this assertion, the writer will
give the results of a test made recently

in the booth of one of Boston's leading
theatres. The circuit consisted of a
standard Powers’ Circular Rheostat,
10 ft. of No. 6 asbestos covered cable,
50 ft. of No. 6 solid conductor leading
to rheostat outside of booth, 34 in. soft
cored positive and !4 in. solid negative
carbon of the “Bio” brand, the whole
connected to No. 6 service wires. Car-

PLATE <

STARNLEY CURTIS 10



100

ELECTRICIAN AND MECHANIC

Plate 6

bons new when placed in clamps and
projecting 4 in. from same. The voltage
was 110, and five points were cut out on
the rheostat. A Western D.C. ammeter
inserted in series showed 47 amperes on
striking the arc, the current falling
almost instantly to 42 amperes when
carbons were separated g in. After
one minute the reading was 33 amperes;
two minutes, 2R amperes; three minutes,
24 amperes; and after eight minutes the
current was 26 amperes with 3¢ in. arc.
The switch was then opened and the
carbons permitted to cool for five
minutes. On striking the arc the meter
read 42 amperes while carbons were
together and 26 amperes when separated.
On freezing the carbons the current was
invariably incrcased from 26 to 42 am-
peres, and this obviously heats the rheo-
stat to an injurious degree.

*y It will be found necessary on alter-
nating current circuits to use far more
current to obtain a satisfactory light
than on direct current. The connection
shown in Plate 1, Fig. 2, in the January
issue will give the desired increase in
amperage. However, a far better light,
at less ecxpense, may be obtained by
using a ‘“step-down transformer” or

“economizer,” which will be described in
detail in the next article of this series.

(To be continued)

Polonium

Madame Curie and Monsieur Debierne
have succeeded in isolating the rare
element polonium by treating pitch-
blende with hot hydrochloric acid.
From several tons of pitchblende they
obtained only one-tenth of a milligram
of polonium. The substance has been
known for the past ten years, but has
not hitherto been obtained in a pure
state. About 5,000 times as much
radium as polonium can be obtained
from the same quantity of a radio-
active mineral. Polonium also breaks
up, or decays, 5,000 times as rapidly as
radium, and its activity, weight for
weight, is in the same ratio. The radia-
tion of polonium is entirely in the form
of alpharays. Chemists are now greatly
interested in the apparent evidence
given by these experiments that polo-
nium changes into lead. Professor
Rutherford says that another of the
products of its decomposition should
be helium.
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MAMMOTH CLOCkS OF THE TWENTIETH CENTURY
H. FRANK MEDDRIL

Immense Modern Clocks that Eclipse the Marvels of the Middle Ages. America
Leads the World in Electric Clock Construction

The announcement that a century-old
clock manufacturing concern in Con-
necticut has been awarded the contract
for installing a mammoth tower-clock
in the new Bromo-Seltzer Building,
Baltimore, Md., is another indication
that one of the glories of the present
century will be its achievements in
clock construction. The modern alli-
ance between electricity and advertising
evidenced in this new clock, as also in
the immense time-piece on the Colgate
factory in Jersey City, N.J., and that
on the Metropolitan Building, New York
City, will have much to do with future
triumphs in this field. The era in which
we live has been very appropriately
named “the electric age.” In every
sphere of human activity, the subtle
fluid has been pressed into service, and
to such an extent in the clock makers’
art, that the much-honored horologist
of a former day will be soon superseded,
to a large extent at least, by the electric
and mechanical engineer.

While electricity has long been used
in the illumination of clocks, it is only
in recent years that it has figured to a
large extent as motive power in their
operation.

The beginning of the present century
was marked by a notable achievement
in clock construction—the great time-
piece in the tower of the Philadelphia
City Hall. This, however, was not in
any sense an electric clock, the motive
power being compressed air, the same
power being used to drive the hands and
to light automatically the 600 incandes-
cent lights which illuminate the dials.
The Philadelphia clock has four dials,
25 ft. each in diameter. This was an
advance in size over the Milwaukee
clock with four dials, each 23 ft. 4 in. in
diameter, and the Westminster clock
in London, with dials 22 ft. 6 in.in
diameter. There is a clock on the con-
tinent which boasts of a 40 ft. dial, but
it has only one dial and the time is indi-
cated by an hour-hand only. An im-
Provement on the latter in size was the
single-dial tower clock installed in 1908

on the Colgate factory, Jersey City, N.J.;
the dial of which is 40 ft. 6 in. in diame-
ter. In the four-dial clocks, another
step in advance was made in the great
clock in the tower of the Metropolitan
Building, New York City, each of the
four dials being 26 ft. 6 in. in diameter.
In mere immensity of proportion this is
doubtless about the limit in tower clock
construction, which is indicated in the
fact that the new clock now in process of
construction for the Bromo-Seltzer
Building, Baltimore, above referred  to,
has four dials—two day dials 24 ft. and
two night dials 15 ft. in diameter.

Fig. 1
Handsof the Colggte clock by night

As before stated, the Philadelphia
clock is in no sense an electric clock,
compressed air being the motive power.
The air compresser system is, of course,
operated by electric motors, and only
to this extent and for illumination does
the mysterious fluid play a part in the
operation of this mammoth time-piece.
As suggestive of the immense propor-
tions of the Quaker City clock, it is
sufficient to state that the four dials,
including the frame work and glass
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weigh 40,000 1bs.; the reflectors, braces,
etc., weigh as much more, making the
weight of each face and its supports
about 20,000 Ibs., and the total weight
of the four faces, 80,000 1bs. The hands,
which are of sheet copper, are 12 ft. and
9 ft. in length, respectively. The hour
periods on this clock are not indicated
by figures, but by copper plates about
5 ft. long and from 1 to 2 ft. wide.

Fig. 2
Copyright by Herman C. Korfhage, Louisville, Ky.
Largest electric clock ever constructed

As the vibration of tall structures is
a factor to be taken into account in
tower clock construction, it is interesting
to note that the Philadelphia clock is
located 362 ft. 6 in. above the street
level and the clock on the Metropolitan
Building, 346 ft. above the pavement;
the latter being located about the middle
of the tower which has an altitude of
700 ft. 3 in. above the street level. Asis
generally known, this tower is the highest
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in the world with the exception of the
spectacular Eiffel tower in Paris, which
is a curio rather than an architectural
achievement for human tenantry.

The Colgate clock, which was pri-
marily intended for advertising pur-
poses, is chiefly remarkable for its ex-
traordinary dimensions; the single dial,
as heretofore stated, being 40ft. 6 in.
in diameter. This clock is equipped
with a gravity escapement similar to
that invented by Sir Edmund Becket,
the famous British horologist, for use
in the great Westminster clock on the
Parliament buildings in London. The
pendulum rod weighs 76 lbs. and is 8 ft.
long. The cast iron pendulum bob is
cylindrical in form and weighs 330 lbs.
The iron weights used to propel the
hands, weigh 1,500 Ibs. The hands
of this clock, which in the accompanying
illustration, Fig. 1, are shown illumi-
nated by night, were the largest con-
structed up to that time. The minute
hand is 20 ft. long and the hour hand,
15 ft.; the total weight of minute hand
and counterpoise is 640 1bs., and of the
hour hand complete, 500 1lbs. The
numerals on the dial consist of heavy
black strips 5 ft. 6 in. long and 30 in.
wide. The background is painted white,
and in the daytime the black hour marks
show up distinctly. At night, the hour
marks are designated by a row of in-
candescent bulbs placed in a trough
5 in. wide and 5 in. high. At night, the
hands are outlined with incandescent
lights; there being 27 lamps in the hour
hand and 42 in the minute hand.

The many thousands who had the
pleasure of attending the Electrical
and Industrial Exposition held in Louis-
ville, Ky., in 1909, had an opportunity
to see one of the most remarkable elec-
tric clocks ever constructed. This clock,
which was the work of a Louisville
clockmaker, was in the form of a pendu-
lum hung from the ceiling in one of the
exposition buildings, and was 48 ft. in
length and 20 ft. 3 in. in width. It
weighed over 3,000 1bs. and contained
5,500 multi-colored bulbs, for which
11,000 connections were necessary. The
number of lights used on this clock was
its most startling feature. It was cal-
culated that the number of lights ex-
ceeded the entire number of incandes-
cent globes used to illuminate the cars
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of the whole street car system of Louis-
ville, and over a mile of wire was required
to make the connections on the clock
alone. The dial was 20 ft. 3in. in diame-
ter and differed from the ordinary clock
dial in that it indicated hours, minutes
and seconds without hands. The time
by minutes was indicated by sixty series
of lights, each containing thirty-two
electric globes and radiating from an
ornamental centerpiece to the outer edge
of the dial; shorter rows of different
colored lights indicated the hour, and
these changed their position twelve
times each sixty minutes. The seconds
were shown by sixty lights placed at
equal distances around the extreme
outer edge of the face. The hour figures
were 3 ft. high and outlined in colored
globes. The mechanism of this im-
mense machine was controlled by a small
master clock, and the fact that no motive
power was visible made the exhibit all
the more mysterious and remarkable.

Fig.3
Clock in Metropolitan Tower, New York City

In the clock (Fig. 3) in the Metropoli-
tan Building, New York City, we reach
for the first time an electric clock prop-
erly so called, as this remarkable time-
piece is operated wholly by electricity.
The magnitude of the different parts of
this clock is well evidenced in the hands,
the larger of which weighs 1,000 Ibs.,
and the smaller 700 lbs. The minute
hand is 17 ft. end to end and the hour
hand 13 ft. 4 in., while the former
measures 12 ft. from the centre of the
dial to the point, and the latter 8 ft. 4 in.
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The hands are constructed of an iron
frame sheathed with copper, and are
operated by a mechanism installed in a
small chamber back of the dials within
the tower (Fig. 4). The dimensions
of this chamber, being only 14} x 25 x
34 in., furnished a striking comparison
between massive mechanism and the
concentrated motive power. '

Fig. 4

One of the movements used for the four pairs of hands in
Metropolitan clock

We now come to that part of the clock
which brings it in direct touch, every
quarter of an hour during the day, with
the millions of people to whom it im-
pressively proclaims the time. Four
great bells are hung 269 ft. above the
dials, the largest weighing 7,000 Ibs.
and measuring 70 in. across the mouth.
It is toned to B Flat and strikes the
hour, besides participating in the general
choir. The second bell, an E Flat,
weighs 3,000 Ibs.; the third, an F natu-
ral, weighs 2,000 lbs., and the fourth,
a G, weighs 1,500 lbs.; a total weight
of 13,500 lbs. These bells are hung
615 ft. above the street level, being more
than twice the height of any other peal
in the world. In the machinery which
operates these bells we again find a
notable contrast between the magnitude
of mechanism and concentrated motive
power, the operating apparatus for the
bells being contained in a case 48 x 35 x
24in.

Another novel innovation which evi-
dences the ingenuity necessary to the
construction of this immense time-



104

piece is the fact that the bells are silent
during the night, an effective substitute
for the tolling of the hour being provided
in.a great gilded lantern on the top of
the tower, which by flashes tells the
time with the same accuracy. As twi-
light falls, whatever the period of the
year, the great bells are automatically
silenced and remain so until a pre-
arranged hour in the morning when they
are automatically released for their work
of the day. At the moment of silencing
the great lamp becomes automatically
operative, and by means of flashes, the
hours and quarter hours are indicated.
As this great lantern, which, on its cloud-
piercing perch, simulates a flashing con-
stellation, is really a part of the clock,
the unique character of the timepiece
becomes more impressive. During the
night this lantern sends its dazzling
electric rays over the city without inter-
ruption except on the hour when the
light disappears and the time is told
by single flashes. A single red light
announces the first quarter, two red
flashes the half hour and three red
flashes the three quarters. At the hour
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Fig.5
Master Clock in Metropolitan Building
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Fig. 6
Clock with revolvin%gial on Federal Building,

Newbern, N.C.

the white arc light disappears and there
is a momentary darkening of the lantern,
and then follows in quick succession the
requisite number of flashes to indicate
the hour. The efficiency of this vast
mechanism as a timekeeper is due to a
master clock (Fig. 5), resembling some-
what a grandfather’s clock, which quietly
attends to its great task from the wall of
the president’s room on the second floor
of the building. Our illustrations con-
vey an idea of several important features
in the mechanism of this great clock.
A mammoth clock-with several unique
features was erected during the present
year on the Federal Building, Newbern.
N.C., in which are located the United
States Post Office, Court House and
Custom House. This clock has a re-
volving dial (Fig. 6) and is the only clock
in the world with this feature. The
dial is without numerals to indicate the
hours, there being used instead twelve
opalescent glass discs. These show
white in daytime and at night there is
an electric light in an aluminum reflector,
back of each disc, which makes twelve
lights to indicate the hours. (Fig. 7)
There are windows in the building be-
hind each dial to permit the renewing of
the lights. The dials may be revolved
to bring the several lights where they
may be reached through the window.
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Fig. 7
Showing construction of dial of clock on Federal
Building, Newbern, N.C.

A hand wheel and gearing is provided
in the building back of each dial to
revolve it; also a locking device to
retain the dial in its proper position after
changing the lights. The frame of the
dial is wrought iron construction, similar
to bridge-work construction, with cast
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metal circles to hold the discs and minute
spaces. The hands are specially de-
signed, being of cast aluminum, each
carrying an electric light at the hub of
the hands. These lights are 100 watt
lamps, which show red at night so as to
distinguish them easily from the dial
lights. The time at night will be read
by the location of the red lights. Special
contact rings are provided, with brushes
and wiring to convey the current. The
four dials weigh three tons and the clock
complete weighs about five tons. The
dial can be read from a distance of
about two miles.

" The next clock to claim attention is
that now in process of construction for
the Bromo-Seltzer Building, above re-
ferred to, the descriptive details of
which are not yet available other than
that the two day dials will be 24 ft. in
diameter and the night dials, 15 ft. It
is known, however, that the clock will
have many features entirely different
from any of those above described, and
will quite probably prove yet another
triumph for the tower clock industry
of the United States.

As there are several large manufac-
turing concerns now making a specialty
of these immense clocks, we may expect
remarkable achievements in this field
in the near future.

HOW TO MAKE A DOUBLE RUNNER WITH STEERING ARRANGEMENT

Coasting provides a very exhilarating
sport in the winter season when the
country is covered with snow. Provid-
ing one possesses the sled, the sport
may be indulged in on any hill, sloping
field, or country road. "An ordinary
sled consists of a flat platform
mounted upon fixed runners, the steer-
ing being accomplished by means of the
feet, but a steerable sled is much
to be preferred. A sled of the
steerable type is shown in Fig. 1; al-
though it is rather more difficult to
make, it is preferable to all other kinds,
and is large enough to carry several
passengers. It consists of a platform
about 6 ft. long by 1 ft. 6 in. wide, which
is mounted upon four runners. The
runners are fixed in pairs, those at the

back being hinged in position, while the
front pair are pivoted, the steering being
accomplished by means of a pair of
crossed wires and handles, which are
fixed to the front ends of the runners.
Figs. 2 and 3 show side and back eleva-
tions respectively, while Figs. 4 to 11
give the details, and the principal dimen-
sions. In making the sled it is
recommended that a hard wood, such
as ash, oak or birch, be used.
THE PLATFORM
The platform, A, will be the first
consideration. A plan of the platform
is given at Fig. 4. Itis lin. or 11{ in.
thick, and should be cut to the dimen-
sions given. If one piece of board of
sufficient width cannot be obtained, two
or even three pieces could be jointed
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together to make up the width required,
the joints being either grooved and
tongued, or dowelled, and glued to-
gether.

The front cross-piece B is 1 ft. 6 in.
long, by 4 in. wide, by 1 in thick; and
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the back cross-piece C is 1 ft. 6 in. long
by 3 in. wide by 1}4 in. thick. These
rails are prepared and screwed to the
bottom of the platform in the positions
indicated at Fig. 4. A hole 34 in. in
diameter is then bored exactly in the
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middle of the cross-piece B, and is con-
tinued through the platform, and an
iron plate D, similar to that shown at
Fig. 5, is let into the platform exactly
above the hole. The plate should be
6 in. long by 4 in. wide by 4 in. thick.
A 34 in. square hole is provided exactly
in the centre of the plate, and it is fixed
in position with four screws. The plat-
form is then completed by preparing
and fixing a foot rail E, which is 1 ft.
6in. long by 2in. wide by 2 in. deep, and
is fixed 2 in. back from the front edge
of the platform with screws, which are
driven from underneath.
THE FRONT RUNNERS

The front runners F have an over-all
length of 2 ft. 4 in., and are 6 in. deep
by 114 in. thick. The back ends of the
runners are cut away to a bevel of 2 in.,
and the front ends are shaped as shown
at Figs. 2 and 6. The runners are con-
nected by two cross rails G, which are
2 in. wide by 1 in. thick. The rails are
dove-tailed into the top edges of the
runners in the positions shown at Fig. 7,
and are fixed with screws. The bearing
board H, which is fixed above the cross-
rails G, is 1 ft. 6in. long by 1 ft. wide by
1 in. thick, and it is fixed in position
with screws which are driven into the
top edges of the runners, and with others
which are driven through the cross-rails.
A 34 in. hole is then bored through the
bearing-board H, exactly in the centre,
and an iron plate similar to the plate D,
which has already been fixed to the top
of the platform, but with a 34 in. round
hole in the centre, is fixed to the under-
neath side of the board, exactly under-
neath the hole.

The runners are connected and pivoted
to the platform by means of the bolt K,
an enlarged view of which is given at
Fig. 8. The bolt is 34 in. in diameter;
it has a large flat head, and the portion
immediately underneath the head is
square in section. The end of the bolt
is screwed and fitted with a hexagon
nut. A slot should be cutin the bolt and
bottom edge of the nut, so that a split
key similar to that shown may be in-
serted to prevent the nut from unscrew-
ing when the bolt is fixed in position.

THE BACK RUNNERS

The back runners L are similar in
shape and dimensions to the front run-
ners, and they are connected by two
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cross-rails M, which are 1 ft. 6 in. long
by 3 in. wide by 1 in. thick. The cross-
rails are dovetailed into the top edges
of the runners in the positions shown at
Fig. 10, and are fixed with screws. The
runners are hinged to the platform by
means of a pair of hinges. Ordinary
3 in. butt hinges will be most suitable,
and they are fixed to the back cross-
piece C, and the back cross-rail M with
screws. A rubber stop N, which should
be 1% in. in diameter by 1}4 in. thick,
should be fixed to the underneath side
of the platform, directly above the front
cross-rail M, to take any undue strain
off the hinges. A short chain should
also be provided between the platform
and runners, as shown at Figs. 1 and 2,
the chain being fixed with small iron
staples. It would also be found desir-
able to protect the bottom edges of the
runners with iron plates, or shoes, which
should be of half-round iron, carried
around the edges of the runners, as
shown in the illustrations, and fixed in
position with screws.

FINISHING THE SLED

The last consideration, as far as the
construction is concerned, is the steering
gear. This consists of two pieces of
stout wire, which are fixed by means
of iron staples to the front ends of the
front runners. The front corners of
the platform are cut to an angle as
shown, and a stout screw-eye is inserted
at each corner. The wires are threaded
cross-ways through the screw-eyes, and
handles are fitted at the ends of the
wires. Suitable handles are shown at
Fig. 11, consisting of a wood handle piece
about 4 in. long by 1 in. in diameter,
which is fixed by means of a long rivet
to a shaped stay. Holes are provided
in the stays to which the ends of the
wires are fixed.

When complete the sled should be
given a coat or two of paint, to act as
a preservative, and may be given a
name which could be painted on.

A handy funnel for pouring liquid
into a bottle may be quickly made any-
where by taking a piece of thick, smooth
white paper, rolling it into a cornucopia
and fastening it with a pin. Cut the
pointed end off and it’s ready to use.
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APPLIED TELEPHONY
HENRY TOWNSEND, JR.

Every year sees the application of the
telephone extended more and more for
private purposes and it is intended to
give the details here of some of the sys-
tems used for this class of work, such
as the common battery, intercommuni-
cating, etc.

For the benefit of those who are not
familiar with telephone work, the wiring
of a common two-party battery phone,
such as sold at from $3.00 to $5.00 will
be given.

This phone usually contains a call
bell, double contact push button, for
calling the other party, automatic switch
hook. transmitter and receiver, induc-
tion coil, two-battery and two-line
terminals. The connections of these
various parts, one to another, are given
in Fig. 1.

The circuit for two of these phones, as
generally used is diagrammed in Fig. 2.

It often becomes necessary to use
desk phones of the common battery
type, and a diagram is shown in Fig. 3
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for a desk phone, and a flexible cable,
of four wires, connecting it to a wall
block, containing the induction coil,
push button, call bell, battery and line
terminals.

The necessary connections for a desk
phone with the push button mounted
on it, and requiring a seven-wire cable,
is illustrated by Fig. 4.

In Fig. 5 is depicted a diagram for a
desk phone with the induction coil
mounted in the phone, but with the
call bell and push button separate, as
in Fig. 3. In all the phones so far
treated the battery at each phone serves
the double purpose of a talking and
ringing battery.

A type of telephone with a magneto
generator for calling is much used in
suburban work and lines extending
over 1,000 ft. They are usually of the
type known as the series or bridging,
depending upon whether the different
instruments on a system are connected
in series or in multiple.

The series phone is shown in Fig. 6,
and the bridging or shunt type in Fig. 7.

The magneto generators used for
ringing have a rating of 120 ohms in
the series, and 1,600 ohms in the bridg-
ing type, and in the series instrument
are provided with automatic shunts,
which short-circuit the magnetos when
not being turned, so that the incoming
ringing current (A.C.) can easily ring
the polarized call bell, without passing
through the high impedence winding on
the magneto armature, which would
materially cut down its energy, besides
having a demagnetizing effect on the
permanent magneto magnets. Many
a magneto has lost its power, from
seemingly no reason whatever, and the
trouble was none other than that the
A.C. had passed through its armature
winding, and consequently destroyed
the permanent magnetism in the steel
magnets surrounding it.

Before taking up the different inter-
communicating systems, we will give
our attention for a few moments to a
very interesting type of phone, the plain
series instrument, having a transmitter
and receiver only, no induction coil
being used.
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The instrument of this type, and used
in some large installations by the writer,
is known commercially as the ““ Ander’s
Telephone,” and the complete instru-
ment, including hook and push button,
is little larger than the ordinary buzzer.

The working parts comprised in it are
the receiver, transmitter, push button,
switch hook, line and battery terminals.
The call bell or buzzer and battery are
mounted separately, the one battery
serving for both ringing and talking.

Without an induction coil the author
has talked over 50 miles with this in-
strument, but on large private installa-
tions, a small inductance placed in
series with the common talking wire,
was found to be advantageous and im-
proved the talking qualities.

The connections for a standard two-
party series phone are given in Fig. 8,

The intercommunicating system as
applied to hotels, private residences,
etc., will now be taken up and a few
systems treated which have worked
very well in practice.

It is often the case that, having a
number of common two-party instru-
ments, it is desired to arrange them to
operate on an intercommunicating
system, and this can be readily accom-
plished by connecting them up in the
manner depicted in Fig. 9.

Here the battery is retained at each
phone or station. but it is often very
desirable or necessary to have the battery
centralized, or made common to the
system, which may be done by using an
extra common battery wire in the cable,
as Fig. 10 will make plain.

A system much in use, and employing
hand microtelephones, is seen in Fig, 11.
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The receiver, transmitter and lever
switch are mounted on the frame of
the microtelephone held in the hand,
while the bell station switch, induction
coil and battery are mounted separately
and connected to the microtelephone
by a flexible cable. v reiidll
This phone is very handy " around
shops, factories, offices, and other places,
for if it is in the way when not in use,
it can be suspended on a cord over
two pulleys, with a counterbalancing
weight as shown in Fig. 12. When
through using, it is given a push up-
ward and remains out of the way, but
within reach, until again wanted.
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For regular telephone lines, No. 18
annunciator wire is generally employed
for circuits not exceeding 600 ft. in
length one way. For circuits longer
than this No. 16 wire should be used.

Cables for intercommunicating sets,
may be built up of the required number
of No. 18 annunciator wires and then
taped with ordinary friction tape, lap-
ping it about half.

Considerable trouble is sometimes
experienced in testing out telephone
systems, and a few hints which have
proven of practical use may not be
amiss here.

Generally, it is possible to make con-
nection to a ground at the cable termi-
nals so that if a battery is connected
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to onclof the cable wires and the ground,
a telephone recciver or buzzer connected
to this wire (see Fig.13A) and the ground
at the other end it will respond, and thus
forms a simple method of finding the
different wires.

However, it often happens that the
cable wires must be tested out without
the aid of a ground and the proposition
becomes a little more difficult. The
following method may be used to gain
the desired results, and is one of the
simplest and quickest known.

Referring to Fig. 13B,—B is a battery,
empirically connected to any two cable
wires at one terminal, and numbering
them 1 and 2; at the other cable termi-
nal a test is made with a receiver, until
it clicks, and the tester knows that he
has Nos. 1 and 2 wires of the cable; but
which is No. 1 and which is No. 2?

To find this out, proceed as follows:
Disconnect one of the battery wires and
join it to a near wire, marking it No. 3;
also join Nos. 1 and 2 together on the
other battery terminal.

AND
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The tester at the other cable terminal
now hooks the two wires just found to-
gether, and connects one receiver wire
onto the twisted pair; the other re-
ceiver lead being tried on different wires
until a response occurs, and when it
does, the single wire just found is No. 3
wire, as will readily be perceived. It
is now an easy matter to connect the
battery on Nos. 3 and 2 or 3 and 1 and
find which wire is No. 1 or No. 2. The
other cable wires may now be easily
tested out, as wires Nos. 1,2, and 3 are
had.

It will be found the quickest in testing
out cables, etc., if two telephones can
be used so that one workman can in-
stantly tell the other what numbers he
is working on.

Failing this convenience, an approach
to it, for short distances, not exceeding
500 ft., two receivers, connected as per
Fig. 13C, will be found to talk very well
in either direction.

It is commonly known that the ground
or a pipe line may be used for part of a
telephone circuit (preferably the ringing
circuit), but a rather peculiar use of
this was once made by the author.

In testing out an old telephone cable
in a residence, and which did not permit
of removing any part of it or adding to
it, one wire was found to be open be-
tween the testing point on the third
floor and the basement.

For a few minutes it began to look
as if the only thing to do was to cut out
one station on the system, but a second
investigation revealed the fact that
within 2 ft. of the cable, was a gas pipe,
and no time was lost in getting a ground
clamp fastened to it and also one on the
gas pipe in the basement; thus, the
open circuit was bridged by a ground
which has served well for the past five
years, and bids fair to last many more.

How two stereoscopic pictures on
one plate can be made, has been revealed
by E. Estanave. He shows that when
the grating placed in front of the pho-
tographic plate has horizontal lines as
well as vertical ones, suitable exposure
through an objective with four apertures
at the corners of a square give the neces-
sary elements from which are obtained
two different stereoscopic pictures on
the one plate.
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76-WATT BIPOLAR DYNAMO WITH WROUGHT IRON FIELD MAGNET
WM. C. HOUGHTON

The dynamo or motor here described The machine work may be done on a
combines to some extent at least the lathe of 8 in. swing or even smaller. If
advantages of easy construction with the builder can make his own pattern
modern design and for so small a ma- (only three or four are required) the total
chine, fairly high efficiency. The capac- cost of materials will be $2.00 or $3.00.
ity given above is based upon a speed of Directions for making the patterns are
3,500 revolutions per minute. With given and are such as to enable anyone
higher speed it may be considerably in- who is fairly skilled in woodworking
creased. to obtain castings at a nominal price.
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PATTERNS

The base pattern needs no special
description. A piece of white pine
114 in. x 2 in. and about 10 in. long is
required. The extra length is to make
it easy to hold in the vise while carving
to shape. When nearly done it is cut
to length and the cut end finished up.

In carving it to shape it is best to
begin with the hollow on the lower side.
The sides may then be cut to the proper
curve, making the upper part nearly
perpendicular, with only enough slant
for proper draft. The top curve is then
laid out and cut to shape and the !4 de-
pression carved out. Then form the
ends and lastly cut the lugs at each end
to correct shape. The holes are not
provided in the pattern as they are
small and are best drilled. No allow-
ances need be made for machining.

BEARING PATTERNS

Only the pattern for the commutator
end will be described as that for the
pulley end is exactly the same except
the bosses for the brush-holders, and
a little difference in the dimensions.
Get a piece of white pine at least 215 in.
thick and large enough to make three
6 in. discs or octagons. Fasten one of
these by rather short and thick screws
through the face plate of lathe.

Make two templates, picces of thin
wood or heavy cardboard cut to the
shape of the pattern, one fitting the
inside and onec the outside as shown in
the sectional drawing.

Turn out the inside of the ‘“hat’’
which forms the foundation of the pat-
tern, using the template and checking
the same by measuring carefully from
time to time as the work proceeds. The
core-print in the centre should not be
turned from the solid, but a small hole,
say 34 in. diameter, should be bored, in
which a separately turned print may
be glued. Dimension given in the detail
(pattern) drawing should be followed,
all necessary allowances for finish having
been made. When the inside is finished,
including the shoulder and flange, the
block is taken from the face-plate and
chucked by the shoulder in a shallow
recess turned in a second block. Great
care should be taken to see that it runs
true and is firm in the chuck. The out-
side is then turned by template and
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measurement as per drawing. The
outside core-print is inserted the same
as the inside one. The four *“windows"’
are now carefully laid out, a hole bored
in the centre of each and the bulk of the
waste material sawed out with a coping
saw, after which they are cut to the lines
with a sharp knife. The parting of the
mould will be on the inner edge of the
arms and the draft should be made
accordingly.

Next turn cylindrical plugs for the
oil cups and also for brush-holder bosses
on commutator end. These should be
set into holes bored in the bearings and
glued fast. The whole pattern should
be well filleted, as there are many
corners around the bosses which would
cause the sand to break and give a rough
casting.

Sandpaper the pattern and give a
coat of orange shellac all over. When
shellac is thoroughly dry, sandpaper
again, using very fine paper to take off
the rough surface where the shellac has
raised the grain of the wood. The
second coat may then be put on, using
black shellac for the pattern proper
and orange for the core-prints. A
third coat may be put on after the
second is dry. The patterns are then
ready to go to the foundry. No core
box will be required as the foundry will
supply ordinary straight round cores.

THE FIELD MAGNET

For the field magnet a piece of extra
heavy 5 in. wrought iron pipe 2 in. long
and a piece of Norway iron bar 134 in. x
2 in. and 4 in. long will be needed.
Rough forgings of the pole pieces may
be made if desired, but it is easier to
machine them from the bar. The bar
may be held in a chuck if a large one is
available, or worked between centres.
The ends should first be squared up,
giving particular attention to getting
them true and smooth. The cores may
then be turned to 134 in. diameter and
each 1946 in. long. Next drill a 135, in.
hole 1 in. deep in each end and tap out
Y in. by 13 threads for standard cap
screw. The two core pieces are then
sawed apart, or a }4 in. and two I{ in.
holes may be drilled through the middle
first. (Note that the holes are drilled
the 2in. way of the stock, not the 134 in.)
They are then separated by sawing
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apart the remaining stock, and laid
aside until the field ring is prepared.
FIELD RING

Hold the piece of 5 in. pipe in a chuck
and turn off the front face true. Also
bore the end to 5 in. diameter and !4 in.
deep. (The pipe will be a little less
than 5 in. internal diameter.) Reverse

and turn other end in the same way,
leaving the width of the ring (length
If no chuck sufficiently

of pipe) 134 in.
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large is at hand this job may be done
by fastening a block of wood to the
face plate and turning down till the
field ring can be forced on it.

Four points are next laid out, spaced
equally around the middle circumference
of the ring and holes for field magnet
bolts and binding posts drilled %4 in.
and 14 in. respectively. i

Next comes the job of counterboring
for the seats of the ficld magnets on the
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inside of the ring. This will require a
special tool as shown in lower left-hand
corner of detail sheet. It is made of a
piece of Y4 in. cold rolled steel with a
slot drilled and filed through near the
lower end in which a hardened steel
cutter 176 in. long is inserted and fas-
tened with a set screw. If there are
no facilities for hardening tools at hand,
a good cutter may be made from a thin
file ground to shape on an emery wheel.
It must then be drawn to a pale yellow
temper, which may be done by laying
it on the top of the stove, watching
closely until the color begins to show.
Put the shank of the counterbore in
chuck of drill-press or lathe, slip on the
field ring, then insert cutter and fast-
en with set-screw. Start counterbore,
feeding very slowly, otherwise it will
catch and break. Counterbore barely
to a flat surface. Care should be taken
to have the blade set squarely and the
two ends even. If the counterbores
are not flat the magnet cores will not
make a good joint. Take out blade,
reverse ring and counterbore second
hole.

The base of the machine should now
be taken in hand. The casting should be
snagged and the bottom filed or planed
flat. The curved top should also be
filed enough to make the ring set firmly
in place. The !4 in. hole in the centre
and a %4 in. one in each lug should then
be laid out and drilled.

The field magnet frame may now be
assembled, the base, ring and two cores
being fastened together by two !4 in. x
124 in. cap screws. The cores are placed
with the 2 in. dimension parallel with
the axis of the cylinder. A 344 in. hole
is drilled through the ring and 3§ in.
into each magnet core and a soft iron
dowel pin driven in to keep cores from
turning. The whole frame is then
mounted in the lathe chuck or bolted
to face plate and the armature tunnel
bored out to 1% in. diameter. The
frame should be centred by the outside.
The sharp edges of pole pieces should
then be rounded off.

BEARINGS

The bearings may now be taken in
hand. If the castings are good and true
to size with a sharp shoulder, the flanges
need not be turned.
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A better job will be done, however, by
turning up the faces of the flanges and
turning and polishing the half-round
bead edges. The ends of bearing bosses
should be turned true in any case. This
may be done by putting bearings on an
arbor. !4 in. holes should be drilled
in the centres of the bosses for brush-
holders and a %se in. hole vertically
through each oil reservoir. The lower
end of this is later plugged. The four
screw holes may next be laid out and
drilled for No. 10-24 machine screw,
round or fillister head. The bearing
brackets are put in place, the screw
holes spotted through, and tap holes
drilled in field ring.

ARMATURE

Take a piece of 34 in. cold rolled
steel, centre very carefully. Square up
ends to length, 6% in., and turn ends
down to 3% in., the commutator end
1)4 in. and the pulley end 174 in. The
finishing of shaft must not be attempted
until armature is assembled. Thread
both ends of the !4 in. portion for about
Y% in. 20 threads. Prepare two nuts
about 4 in. thick and 14 in. diameter
tapped to match. Screw one nut on
shaft and fasten upright in a vise. Place
a fibre punching on shaft and then thin
iron punchings enough to make 2 in. in
length when pressed tightly together.
The compressing should be done with
the vise from time to time, as the discs
arc put on. No attempt should be
made to draw them together with the
nuts, these being used only to hold them
in place. The teeth of the discs may be
brought in line also by clamping each
in the vise. A fibre punching is put
on the top of the stack and the nut
screwed down. The two holes shown,
parallel to the shaft are for two % in.
wire pins to hold the punchings and nut
in place, but these are not absolutely
necessary.

The machine will have a little better
electrical properties if the discs are
painted with thin japan before assem-
bling. This also is not of vital impor-
tance.

The armature should now be put in
the lathe and the nuts turned to flat
conical shape shown in drawing and the
shaft bearings finished as per drawing.
The pulley end should be turned to a
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taper of !4 in. per foot and the bear-
ings finished very smoothly.

BEARINGS

Wrap several turns of heavy paper
around the armature and put it in
place in the field magnet. Make four
cardboard or fibre washers 1 in. in diam-
cter with %4 in. hole. Slip one washer
on each end of shaft and put on bearing
brackets screwing them in place. Slip
on the other two washers, and put a
short piece of 3 dowel rod or makea
wooden plug to push into the lower end
of oil hole, pushing it clear up to the
shaft. Melt a little good babbitt metal
(‘““Magnolia” is good) and pour into
bearings. Remove brackets, drill out
upper oil holes where the metal ran in,
to 3ie in. size. Ream out bearings %s
in. with fluted reamer or compress the
metal with a polished steel arbor.

COMMUTATOR

Take a piece of hard fibre, preferably
black, but red will do. Drill a % in.
hole in the centre of a 174 in. square.
Place on an arbor and with a pointed
tool in the lathe turn a circle 1%es in.
diameter on one face. Set dividers to
radius of this circle, 2%: in. and divide
in six parts. Divide each part in two
and centre punch and drill twelve holes
at these points. The size of these holes
should be governed by the size of the
shank of the copper rivets which are
used for the commutator, a drive fit.
The rivets should be 34 in. long and are
of the kind known as ‘“bung head,”
used by tinsmiths, and having thick
heads about 34 in. diameter. The
ordinary kind used by harness makers
will not serve the purpose. Counter-
bore the holes { in. diameter and % in.
deep. Hold the rivets in a drill chuck
by the shanks and turn down the heads
to Y4, using a sharp tool and rather
high speed. Remove any burrs left on
edges and press or drive rivets in holes
in disc. The heads should be flush
with surface.

BINDING POSTS

These are made of 4 in. brass rod.
Round rod is used if the builder has a
knurling tool for milling the edges, but
if not, hexagon rod may be used. This
makes a head that can easily be tight-
ened with the fingers. The rod is held
in a chuck, centered and drilled and
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tapped 10 x 24 in. threads, the four
parts are then turned as shown, and cut
off. The screws are brass, 1} in. long
24 thread round head machine. Two
fibre washers and one brass washer are
used on each screw. The shank of the
screw is insulated by wrapping with a
ribbon of tough paper to )4 diameter.
Paper may be held in place by shellac.
PULLEY

The pulley shown is double flanged
174 in. diameter and 3{ in. face with a
groove, so that it may be used with
either a flat or a round belt. If this is
to be made of cast iron a simple pattern
will be needed, but this will not require
any description. The hole is reamed
out with a pin reamer, but it should
not be put in to full depth until it is
tried on the shaft of the finished ma-
chine. A few taps with a light hammer
will fasten it very securely and it will
run perfectly true if the work has been
carefully done.

The winding and assembling of the
machine will be the subject of the next
article.

At first thought, one might be inclined
to consider it incongruous to use an
electrical vehicle as a hearse, but as a
matter of fact the electrical hearse,
moving with stately silence, is really
more dignified than one drawn by horses.
Such a hearse was recently constructed
for a Chicago firm, and has been in con-
tinuous service ever since. Power is
communicated from the motor to the
rear wheels by means of silent chain
drive. The battery is supported under
the main body of the vehicle in a com-
partment between the front and rear
wheels, and is adapted to furnish suffi-
cient current to propel the hearse for a
distance of 50 miles.

In a paper recently read before the
Western Society of Civil Engineers, the
bridge engineer of the C.B. & Q. Railway
advocated the substitution of concrete
for wood in railroad trestles, the con-
struction consisting of concrete piles,
capped with reinforced concrete stringers
and overlaid with a floor of concrete
slabs. When using machine-moulded
concrete piles, structures of this char-
acter have been built up to a length of
250 ft. at a cost of from $20 to $25 per
lineal foot.
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THE PRACTICE AND THEORY OF AVIATION—Part II*
GROVER CLEVELAND LOENING, A.M.

The Present Successful Types of Aeroplanes
Part A.—Description of the Most Prominent Types—(Continued )

2. THE CODY BIPLANE

Col. Cody, an American, who has for
some time resided in England, distin-
guished himself several years ago as
the successful operator of man-lifting
kites. His work in this line, with regard
to army use and scouting, attracted
much attention in England. In 1907,
Col. Cody commenced work on a motor
aeroplane of huge dimensions. At first
the tests of this machine were very un-
successful, but with remarkable perse-
verance Col. Cody gradually turned the
failures into successes, and finally in the
late summer of 1909 he accomplished a
superb flight of over an hour, establish-
ing the cross-countryrecord of the world.
The machine has been altered many
times, and in its present form is the
largest successful aeroplane in use today.

The Frame.—Bamboo is used exten-
sively throughout the frame, but all
joints are carefully wound with steel
wire. In addition there are many up-
right members of ash. At the centre
several members meet in the supporting
chassis, which is very heavily built.
Steel wire is used for bracing.

Supporting Planes.—The main planes
are rectangular in shape with rounded
rear edges and are identical and directly
superposed. The surfaces are made of
canvas stretched tightly over wooden
ribs. At the centre the distance between
them is 9 ft., but they converge toward
either end, and are there separated by
only 8ft. The spread is 52 ft., the depth
7.5 ft., and the area 780 sq. ft.

The Elevation Rudder.—At the front
of the machine, supported by large
bamboo outriggers from the central
cell, are two equal surfaces on either

side of the centre. These are jointly
movable, and serve to control the eleva-
tion of the machine. They are governed
by the forward or back motion of the
stanchion upon which the steering wheel
is mounted. If the aviator wishes to
rise he pulls the wheel toward him.
This motion, by means of a lever system,
causes the elevation rudder surfaces
to be tilted up to the line of flight and
the machine ascends.

The Direction Rudder—For steering
to one side or the other two surfaces are
used. At the rear of the machine is a
large vertical surface, which is the main
direction rudder, while at the front is a
smaller vertical surface used for the
same purpose. These rudders are moved
jointly by a cable and steering wheel, as
in automobiles or motor boats. Their
area is about 40 sq. ft.

Transverse Control.—Two balancing
planes of 30 sq. ft. area, one placed at
either end of the main cell, control the
transverse inclination of the machine.
They are moved inversely by cables
leading from the steering gear at com-
mand of the aviator. If the right end
of the machine should be depressed,
then the wing tip on that side is turned
down, but at the same time the wing tip
on the other end is turned up. This
causes not only the depressed side to
rise, but also the raised side to be de-
pressed, thus righting the machine.
When making turns the machine can be
artificially inclined with this apparatus.
In addition to the wing tips, the trans-
verse equilibrium can be controlled by
the inverse movement of the two halves
of the elevation rudder, the one on the

*Accepted as thesis for the degree of A.M., Columbia
University, June, 1910.
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depressed side being elevated while the
other is turned down.

:Keels—There are no keels in this
machine, all surfaces serving either to
lift or to direct the aeroplane.

Propulsion.—The motive power is an
80 h.p. E.N.V. 8 cyl. motor. Two two-
bladed propellers placed at the front
of the main cell are driven in opposite
directions by chains at 600 revolutions
per minute. Their diameter equals 8.25
ft., and their pitch 6 ft.

The Seats for aviator and one passen-
ger are placed low at the centre in front

N2
Cody Biplane
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Recent Alterations.—Col. Cody has
recently altered his biplane. The E.N.V
motor has been replaced by two 50 h.p.
4 cyl. Green motors, both driving a single
propeller instead of the twin propellers
formerly used. Either motor can be
operated individually, the main ad-
vantage of this disposition being that
if one motor breaks down while in flight,
the other can still be used to drive the
machine.

3. THE CURTISS BIPLANE

The Curtiss biplane, manufactured

by the Herring-Curtiss Company, em-

~

Plan

Side Ekvation

Front Etevation

of the main cell. The lower seat is for
the aviator, while the other was designed
for the use of an observer in war time to
take sketches of the enemy’s position, etc.
| : The Mounting consists of a large pair
of wheels, which carry most of the
weight, a small wheel in front of them,
and a skid in the rear. Wheels are also
fixed on each end of the lower plane
to carry the machine easily over the
ground if it should alight on one end.

The total weight is from 1,900 to
2,100 lbs.; the speed, 37 miles per hour;
25 1bs. are lifted per h.p., and 2.57 lbs.
per sq. ft. of surface. The aspect ratio
is 7 to 1.

)

bodies in its construction several features
that distinguish the aeroplanes built
by the Aerial Experiment Association,
of which Mr. Curtiss was a member.
In June, 1909, the first flight of this
type was made. At Rheims, in August,
this miniature biplane, ably piloted :by
Mr. Curtiss, captured the Gordon Ben-
nett Prize and Cup as well as several
others. It is one of the fastest biplanes
now in use. Several machines of this
type are being flown, notably by Messrs.
Curtiss, Mars, Hamilton, Willard,
McCurdy, Ely, Post and Baldwin.

The Frame—The main cell and
smaller parts are made of ash and spruce,
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and the large outriggers of bamboo.
Several members of the frame meet at
the front wheel. Small cables as well
as wires are used for bracing.

The Supporting Planes—The main
carrying planes are of very finished
construction. They consist of two iden-
tical directly superposed surfaces made
of one layer of Baldwin rubber silk,
tacked to spruce ribs and laced to the
frame. A distance of 5 ft. separates the
surfaces. Their spread is 26.42 ft., the
depth 4.5 ft., and the area 220 sq. ft.

N3
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of a single vertical surface placed in the
rear and operated by the steering wheel
and cables, which are run inside the
bamboo outrigger. Its area is 6.6 sq. ft.

Transverse Control—Two balancing
planes of 12 sq. ft. area each, one placed
at either end of the main cell, are used
to preserve lateral balance. They are
tipped inversely by means of a brace
fitted to and swayed by the aviator’s
body. If the machine is depressed on
the left side, the aviator leans toward the
right, and in so doing moves the brace,
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The Elevation Rudder—The elevation
rudder is a small biplane cell consisting
of two identical surfaces, 24 sq. ft. in
area, mounted at the front on bamboo
outriggers. It is governed by a long
bamboo rod attached to the stanchion
on which the steering wheel is mounted.
By pushing out on this, the rudder is
turned down and the machine descends.
By pulling in, the machine is caused to
ascend.

The Direction Rudder—The rudder
for steering from right to left consists

r
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causing the wing tip on the left side to
be turned down and the one on the right
to be turned up, thus righting the ma-
chine. By ‘“turning down’ is here
meant a motion relative to the axis of
the wing tip itself and not to the line of
flight. When a wing tip of this sort
is turned down, its incidence, i.c., the
angle it makes with the line of flight, is
positive and it therefore exerts a greater
lifting force.

When making a turn to the right, for
example, the aviator, by leaning to the
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right, and thus causing the left end to
lift up, can make a sharper turn than
by use of the direction rudder alone.

Keels—A horizontal fixed surface
is placed in the rear and steadies the
machine greatly. Its area is 15 sq. ft.
A small triangular vertical surface is
sometimes placed in front and aids in
turning.

Propulsion.—A 25 h.p. 4 cyl. Curtiss
motor, placed well up between the two
surfaces at the rear, drives direct a two-
bladed wooden propeller at 1,200 revo-
lutions per minute. The propeller has
a pitch of 5 ft. and a diameter of 6 ft.

The Seat for the aviator is on the
framing in front of the main cell and
in line with the motor. When a passen-
ger is carried a seat is provided to the
side and somewhat below the aviator.

The Mounting is on three rubber-tired
wheels, rigidly fixed to the frame, no
springs being provided.

The total weight is from 530 to 570
1bs., and the speed is 47 miles per hour;
22 1bs. are lifted per h.p. and 2.5 lbs.
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per sq. ft. of surface.
1s 5.65 to 1.

Recent Alterations.—Mr. Willard has
recently begun flying a larger type of
Curtiss biplane, in which he has suc-
ceeded in carrying three passengers
besides himself.

This machine is precisely of the same
general design as the regular Curtiss
type, but differs from it in size.

The supporting planes have a spread
of 32 ft., a depth of 5 ft., and an area of
316 sq. ft. The elevation rudder is
31 sq. ft. in area, and the direction rud-
der 7.5 sq. ft. in area. The rear hori-
zontal keel has an area of 17.5 sq. ft.,
while the ailerons are each 27 sq. ft. in
size. A Curtiss 8 cyl. 50 h.p. motor is
used and drives direct a 7 ft. propeller
at 1,100 revolutions per minute. The
maximum.total weight in flight is 1,150
Ibs. 22.6 Ibs. are carried per h.p., and
3.64 Ibs. per sq. ft. of surface. The
aspect ratio is 6.4 to 1.

—Scientific American Supplement.
(To be continued).

The aspect ratio

WHEN THE BIRDMEN SOAR

In the report of Professor Robert W.
Willson, of Harvard, who had charge of
the measurement of altitude attained by
competitors in the Harvard-Boston avia-
tion meet, to Charles J. Glidden, chair-
man of the contest committee, are inter-
esting and valuable contributions to the
science of aeronautics. Without time
enough to make an inquiry into the
experience acquired elsewhere, Professor
Willson and his associates devised a
method which not only was accurate,
but by which, had it been desired, the
altitude of the flyers could have been
announced every few minutes. Two
systems of measurement were used,
and they checked each other almost
exactly, demonstrating the accuracy
of the measurements.

The first system for measuring the
height for the aeroplanes when soaring
for altitude consisted of two stations at
either end of a 5,000 ft. base line running
north and south, the centre of the line
being about in the centre of the aviation
field, where the aeroplanes started. The
north and south direction was taken in
order that the line of sight from each

station might be as far as possible from
the sun at that time of day when the
conditions are favorable for flight.
With this base line was established a
vertical plane of reference, and the aero-
planes were observed when they passed
through this plane.

At each end of the base line was an
English made sextant reading to 10 sec-
onds and selected from a number of simi-
lar instrumentsbelonging tothe Students’
Astronomical Laboratory of Harvard, as
having small corrections for eccentricity
in no case greater than 30 seconds.
These sextants were provided with ex-
tensions of both horizon glass and index
glass for convenience in finding the aero-
planes and making an approximate set-
ting with the naked eye as the time of
transit approached, to facilitate accurate
observation with the telescope at thecriti-
cal moment. To show the carefulness
with which the observations were made,
Professor Willson stated that the point
determined was, as nearly as possible, the
centre of the aviators body, or when this
was not distinctly visible, the estimated
centre of the wings of the aeroplane.
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Sextants were chosen because angles
could be measured continuously up to
and beyond the zenith without change
of the position of the observer’s eye.
The sextant stations were connected
by telephone and the telephone line
passed through the central station ad-
joining the contest committee room on
the aviation field. The recorder at
each station immediately reported the
measured angle to the central station,
where a graphic table or chart was used
to determine the altitude at once, and
it would have been possible and was in-
tended to announce the result within
half a minute of each crossing the line.
“It seemed best to the committee,
however,” says Professor Willson, “in
view of the method of counting points
for the award of prizes, to make no
announcement of heights until the close
of each day. In the absence of com-
petition, as in an attempt to break the
world’s record, or an exhibition flight,
such a close following of the flight would
be of great interest to the spectators.”

The other system of measuring the
altitude and a check upon the first
system, consisted of two stations on
nearly an east and west base line of
6,236 ft. One station was at Forbes
Hill, Quincy, 128 ft. above the centre
of the aviation field, and the other was
on the estate of Mrs. E. M. Carey in
Milton, 71 ft. above the aviation field.
From these stations the angle of eleva-
tion could be measured without an eye-
piece prism up to an altitude of more
than 15,000 at the centre of the field.
The instruments used at these stations
were a special theodolite magnifying
thirty times and reading horizontal
angles to 10 seconds and vertical angles
to 20 seconds, and a mining transit
reading both horizontal and vertical
angles at .20 seconds. These stations
were connected with each other and with
the central station at aviation field by
a telephone line. Regarding the obser-
vations Professor Willson says:

*It was thus possible to insure simul-
taneous observations at the two stations
in both co-ordinates. That they were
practically simultaneous is clearly shown
by the complete discussion of the results.
By the combination of the observations
we were able to compute not only the
altitude of the aeroplanes at intervals
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of about 45 seconds, in some cases 30
seconds, but also to locate their corre-
sponding positions as projected verti-
cally on the ground plane, and to plot
so many points of the spiral both in
ascent and descent as to form an inter-
esting and useful record of all the details
of the flight. It may here be remarked
that the use of the last described method
of observing seems perferable to any
that requires the aviator to attain his
maximum height in a given point of
line. If thus restricted, the Bleriot
monoplane especially is at a disadvan-
tage, as its construction renders it ex-
tremely difficult for the operator to see
the ground at points anywhere near
directly beneath him. The discussion
of his ascending spiral checked by obser-
vations of his descent fix his highest
point quite accurately without placing
any burden upon the aviator himself.

“At the central station on the field,
with a head piece carrying at one ear
the telephone of the sextant circuit,
and at the other the telephone from the
distant base, and with the two trans-
mitters side by side in front of him, the
chief operator, Professor G. W. Pierce,
to whose skill much of our success is
due, held command of the whole system,
and with this complete control it was
found possible to accomplish more than
we had considered it necessary to provide
for. It was not intended, for instance,
to observe more than one flier at a time,-
but on one occasion, at the request of the
committee the attempt was made. A
biplane was assigned to the sextants
while the distant base for a time ob-
served a monoplane, the choice being
determined by the fact that the biplane
was crossing the field base at pretty
regular intervals according to schedule,
while the monoplane was describing a
spiral of great extent far from the centre
of the field.

“The great interest of the spectators
in such a double flight leads me to sug-
gest that in a repetition of this method,
it might be well to have two complete
stations at each end of the distant base,
each measuring its own object. To
avoid the difficulty of identification at
times when the machines apparently
approached or even crossed, it is not
enough to have numbers or letters at-
tached; each should carry a mark which
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may be distinguished by its shape,
sphere, cube or cone.”

Tables included in the report show in
detail the observations of the flight of
Brookins on September 12. The sex-
tants gave a maximum altitude of 1,964
ft. by chart, 1,958 ft. by computation.
The Quincy station showed a maximum
altitude of 1,949 ft. and the Milton sta-
tion a maximum of 1,955 ft.

Discussing the use of the baroscope
for measuring altitude, Professor Will-
son says:

“ As it seemed desirable to experiment
on various lines, it was planned to send
up with each aviator a bulb which should
be closed by a stop-cock to be turned by
him at the moment when he supposed
himself to be at his greatest altitude.
Such a bulb was kindly taken by Mr.
J. B. Benton on his ascent in the ‘Bos-
ton’ from Lowell on August 30. The
stop-cock was closed when his baro-
graph read 7,200 ft., and his thermome-
ter 58 degrees F. On September 1 the
pressure in the bulb was measured at
the Jeffersun Physical Laboratory in
the usual way by weighing the mercury
drawn up under the reduced pressure,
and the height of the balloon computed
from this pressure and the temperature
58 degrees; the value thus obtained was
6,600 ft.

“It was evident that the successful
application of this method would require
more time for study than could be
given, and on consultation with Pro-
fessor W. C. Sabine and Professor H. N.
Davis it was agreed that it was unwise
to require of the operator any attention
whatever at his highest point. The
further investigation of this problem
was undertaken by Professor Davis, who
will report his conclusions later. One
form of apparatus, while not to be
trusted for an accurate value of the
absolute height, served a useful purpose
during the double flight of Brookins and
Grahame-White on September 8. The
observation of the former was assigned
to the sextant base, and he reached the
height of at least 3,835 ft.

“Both machines carried baroscopes of
the same form, and a comparison of the
two, immediately after the descent,
showed the height reached by Grahame-
White was about 350 ft. less. He was
therefore credited with 3,500 ft. The
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transits were fully occupied with the
flight of Brookins and without the baro-
scope observation it would have been
difficult or impossible to determine the
relative heights, as-the Bleriot was so far
off the course that it could not be ob-
served with the sextants.”

The results of the measures taken by
Professor Willson and his assistants,
upon which the final award of prizes
was made, are as follows:

Provisional
Date, Name. Points. Height. evised,
Sept. 7—Grahame-White. 3 3440 3275
ohnstone....... 2 2875 2834
rookins........ 1 2670 2668
Sept. 8—Brookins. ....... 3 3860 3835
Grahame-White, 2 3500 3500
Sept. 9-—Brookins........ 3 105 135
Sept. 10—Brookins. ....... 3 4732 4723
Grahame-White. 2 1919 1917
Sept. 12—Grahame-White. 3 2120 2126
Brookins........ 1963 1957
Sept. 13—Brookins........ 3 726 ...
Grahame-White, 2 180 ...
Total—
Brooking......ccoeeverrrercerecces 1 3 3 3 2 3—15
Grahame-White .....ooveevernennens 3 2 2 3 2—12
JORNSLONE. v vvornrrreereit it 2

Robert Loraine, the actor airman, has
been taking part in experiments in
transmitting wireless messages from an
aeroplane in flight, to the ground. Mr.
Loraine used a Farman biplane and the
transmitting apparatus was designed
specially by Thorne Baker. The port-
able transmitter, weighing less than
14 1bs., was attached to the passenger
seat and aerial wires were stretched
along the length and breadth of the
aeroplane. The Morse key for tapping
out the messages was fixed at the air-
man’s left hand.

The receiving station on the ground
consisted of improvised masts with aerial
wires stretched across, parallel to the
ground, but in different directions.
The Marconi electro-magnetic detector,
with a head-piece and telephones, used
to pick up the signals, was linked up
with two sets of aerials, one pair of
which could always present itself broad-
side on to the aeroplane.

Wireless communication was thus
maintained with the airman up to
nearly a mile from the receiving sta-
tion. A member of the Marconi staff
who witnessed the experiments expressed
the opinion that with a tuned Marconi
receiver communication should be easy
with the present transmitter up to ten
or twenty or perhaps fifty miles.
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T'HE WORKSHOP

HOME-MADE LATHE
J. H. POLLARD

The lathe is such an all-important
item in an amateur’s workshop that a
short account of a home-made one,
which has proven a complete success,
may prove of interest to our fellow-
readers.

The sketches herewith illustrate a
simply-made lathe of 3} in. centres,
which I have just completed, and the
making of which has afforded me prob-
ably quite as much pleasure and interest
as I shall ever get from anything which

on . bench, faceplate, catchplate, and
hand-rest. These were cast for me at
a local foundry. The bed is made from
two pieces of dry oak, 36 in. long by
3 in. by 13 in. These are secured to
the foot brackets by % in. screws, as
shown. The top and bottom of oak
bars are faced with steel plates, 11 in.
by 1% in., fastened down every 3 in. by
wood screws, then filed up smooth. The
flywheel, crankshaft, and brasses were
the only parts I bought ready-made, as

I'may turn on it. Such a tool will pre-
sent little difficulty in the making to any
amateur who has any knowledge of
tool-using. Having long had a desire
to possess a lathe, but having no room
at my disposal for anything larger than
one that might be placed on a joiner’s
bench, I decided on one of this type,
arranging the flywheel and crankshaft
on suitable stretchers, which form part
of the underframe of bench. The gen-
eral arrangement is shown in sketch.

I commenced by making wood pat-
terns of such castings as I should require,
t.e., the headstocks (one pattern does
for both), bracket to carry lathe-bed

I had no facilities for making these at
home. The wheel is 22 in. diameter,
has three grooves, and is turned all over.
I have balanced it by attaching weight
to spokes so that the crank is always at
half-throw, ready to start work. It is
secured to crankshaft by 3% in. setscrew.
The shaft is 134 in. diameter by 2 ft,
6 in. long, turned all over, and is about
224 in. throw. It has a semi-circular
groove turned in centre of crank-pin, evi-
dently to suit a connecting-rod of round
section; but instead of using a rod of
this type with the ordinary hook end, it
struck me I could make a much better
job with very little trouble. I had
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an old brass eccentric strap, about
14 in. larger in internal diameter than
the bottom of groove in crank-pin. By
sweating a ring of thick brass wire into
each side of hole in strap, it is at once
converted into a very efficient ball-
bearing race. It takes 17 steel balls,
14 in. diameter, and runs with next to
no effort at all. I was much puzzled
at first how to get the balls into their
place. They went into the bottom half
of the strap easily enough, but I was
unable to make a hole in the top half
sufficiently large to admit them, the
strap being too weak. I solved the
difficulty by simply fixing them into
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a thin steel plate, cut out to admit brass,
being screwed on each side of stretcher.
The shaft was bedded into place with red
lead and scraper, and runs very freely.
The belt I use is 3§ in. round leather,
the ends being secured by plain steel
wire hook. I find this is quite efficient,
and I can take a heavy cut in steel with-
out any slip. The treadle motion is
made entirely of flat wood battens, the
rocking bars being simply attached to
back stretcher of bench by means of
two long door hinges. The arrange-
ment is perhaps crude, but it answers
its purpose very well, and that is the
main thing.
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the top half by plastering them thickly
round with tallow. I could then invert
the whole without their dropping out,
and the thing was done at once. I have
since found that the brass strap wears
too rapidly, and I have turned one out
of steel and properly case-hardened it.

The crankshaft brasses were fitted
into recesses cut in stretchers of bench;

Ball Bearing
lonnecling Fod

I next tackled the headstocks, and
had more labor and trouble with these
than all the rest put together, as nothing
less than very accurate work is admis-
sible here. - I had two pointed rods of
14 in. bright silver steel, which I pro-
posed to use for temporary mandrel and
back centre, while I turned a proper
mandrel. I first got a % in. bore hole
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drilled through bosses of both head-
stocks. This was done outside, as lack of
suitable means prevented my doing it
at home, a 34 in. hole also being drilled
through base for clamping bolts. The
headstocks were then placed on bed,
clamped firmly down, and a Y4 in.
reamer passed right through all four
holes at once, thus ensuring exact align-
ment of spindles. The latter were
ground into place with washed pumice
powder and water, and ran true without
shake. A temporary single-speed wood
pulley was secured on to mandrel by
setscrew put through an iron collar
driven on to boss of pulley, and a small
catch plate drilled and secured on to
end of mandrel by setscrew.

The hand-rest, of ordinary pattern,
which requires no description, was now
put together, and the whole machine

Cun Pletal

was sufficiently like a lathe to enable me
to start turning a proper mandrel with
its pulley. The back centre, I should
say, was screwed for half its length,
and let through a barrel of 1in. gas pipe,
the ends of which were plugged with
gunmetal, one end being tapped to fit
the screw of mandrel. The barrel was
prevented from rotating by means of
a }4 in. grub screw, let half into barrel
and half into facing of headstock, a
clamping screw of gunmetal and hand-
wheel for spindle being also fitted.
These latter I had by me. I should
mention that before fitting the barrel,
I ' had previously trued up all the eight
faces of both headstock bosses, by means
of a flat steel cutter put through'a dove-
tailed slot in a small cast-iron boss,
which was secured on to end of loose
spindle, which had been originally
turned down to 34 in. diameter. This |
worked slowly with a brace until all
the faces were true and flat.

Seclion of
Headstocks,
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I now commenced turning, and made
first of all a wood pattern of two-speed
pulley, in sycamore. This I had cast
in gunmetal, It has a long boss at
back end, and nearly fills up the space
between faces of headstock. I first
turned both ends of boss parallel, and
then bored a % in. hole right through,
supporting the end being bored by means
of a boring stay made of oak and fitted
with loose oak blocks (see sketch), the
stay being bolted down to lathe bed,
the necessary hand-feed being given to
back centre by means of a loose boring
head of oak, fitted with long Y44 in, screw
put through a long gunmetal sleeve
fastened to head with wood screws.
All these details were made from scrap
I had by me, all necessary holes being
drilled where possible with the drilling
machine I made some years ago.
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I next opened out the hole through
pulley with a !4 in. twist drill, and this
proved a tough job. The lathe would
not drill the hole at all, even with very
slow speed, the drill having far too keen
a cut. I therefore threw the belt off
and worked pulley round towards me
with the left hand, holding drill up by
a hand-vise and feeding by hand. I
managed eventually to get it done, and,
putting the reamer through, found the
hole true.

I now set to work on the mandrel, and
this proved a long job, as I meant mak-
ing it a good one. 1 hada forging made
in mild steel, which I first annealed
well, and found to work easily. I may
here say that I was very careful to make
my tools with correct shape and angles.
They were made at home, from 84 in.
square tool steel of high grade, carefully
filed to shape, then made nearly dead
hard and set on an oilstone. By careful
usage I have had no trouble at all with
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edges cracking or splintering. These
points are most important and quite
worth all the time and trouble they take
up. The mandrel is }4 in. diameter in
the body, with collar 1} in. diameter
by % in. thick, and %4 in. screwed nose,
bored and tapped %e in. to suit loose
centres. After turning and polishing
mandrel, which took a long time, I
ground it into its place with pumice
powder, as with the first one. The front
bearing is slightly taper, and collar does
not quite come up to face of headstock
boss. A steel bracket is screwed into
back of fast head and fitted with hard-
ened steel tail screw, the point of which
bears on a Y4 in. steel bicycle ball re-
cessed half into a hole drilled in back
end of mandrel. This I find very easy
to adjust, and the mandrel runs true
and easy, without any shake. I have
also fitted a 6 in. faceplate of cast iron.
This proved a very tedious job, as the

v —
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centre hole was so badly tapped that
the plate ran one-eighth out of true on
the face. All this had to be turned off,
and took a very long time to do. - The
slots in plate were not cast right through,
enough metal being left to enable plate
to be turned quite flat and true. The
slots were then drilled and filed out,
steel dogs, with 8 in. screws, being
afterwards fitted.

The whole apparatus has proved a
a most satisfactory job, and I have done
a lot of turning in steel with it since its
completion. It is constructed through-
out of the simplest and cheapest material
and various odds and ends, but has
turned out a thoroughly good tool. It
is light, and yet quite rigid, and I have
had no trouble with “chatter” marks,
as I had anticipated. It has occupied
in making about five months of my
spare time in the evenings.—The Model
Engineer.

" HOW TO MAKE A SMALL FORGE OUTFIT
W. S. FARREN

The following article describes the
construction of a handy forge outfit for
use with coal gas. It has been found
capable of forging and brazing up to
14 in. square iron—and larger, at a
pinch. The cost of the various items is
given to show how cheaply it can be
made, even if everything has to be
bought. As a matter of fact, it cost
the writer considerably less, as much
of the material was at hand, and some
was begged from a friendly bicycle
maker. The various parts of the outfit
will be dealt with in order.

BELLOWS

First make a cardboard template to
dimensions shown in Fig. 1, and from it
mark out, on a piece of 3§ in. planed
board, four pieces. These must now be
cut out with a bow-saw, and finished
in pairs with a spokeshave. Mark a
centre line on each board. For the
pump (the lower part of the bellows)
take one pair and bore a 1 in. hole in
each board 5 in. from the back edge.
Fix them together with 1}4 in. square
iron hinges, centre lines outwards,
taking care that they come together
properly. Next, wedge them apart to

the distance marked (7 in.), and take
a piece of brown paper 7 in. by 40 in.,
with centre lines marked on it. Tack
it on the middle, so that the transverse
centre line registers with those marked
on the boards, and stretch it round,
letting it overlap 1 in. at the back.
There must be no cockles in this, if a
neat result is desired. The longitudinal
centre line should pass through the
hinge line, if it is fixed on properly.
Cut down the paper level with the wood,
and remove. This is a pattern for the
leather which, together with the springs,
may now be procured. The kind to ask
for is “basil”’ leather, and it will prob-
ably be found that the piece cannot
be got out in one., If so, make it stretch
from 114 in. beyond one corner to 14 in.
beyond the other, as shown in Fig. 3.
A separate piece will then be required
for the back. Enough leather must
be bought for the two bellows, and
some to spare, for valves, etc. The
springs (two) are ordinary 7 in. furniture
springs, procurable from any furnishing
ironmonger’s for about ten cents each.
The next job is to make the valve, Fig. 4,
which is made of a rectangular piece of
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leather tacked down along one edge,
with a piece of wood glued on top, to
make it return more readily to its seat-
ing. Then fix in the two springs with
staples, keeping them clear of the valve
and the edges of the bellows. Note that
both springs fit into one pair of bellows—
namely, the pump.

We now come to the fixing of the
leather. First, cut it out, 4 in. wider all
round than the pattern. Mark centre
lines from the pattern, and fix in lightly
with two tacksin the centre, compressing
the bellows to the necessary amount
and binding right round with cord (or,
better, tape, to protect the leather), to
take tension off the leather until it is
more firmly fixed. Then stretch the
leather round to the corners, and see
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in the inner rows (Fig. 3). The piece
along the back can now be fixed in a
similar manner. The joints should over-
lap at least 1 in., and should be fixed
with glue and tacks right through both
pieces of leather.

The other bellows, for the reservoir
(the upper pair), are exactly similar,
with two exceptions. Firstly, the top
board has only a 34 in. hole in it (for
the outlet pipe); and secondly, the
springs are differently arranged.” Care
must be taken that the boards of this
pair are at full opening when the leather
is fixed, or the result will be puckers
in the bellows. Next, prepare four

pieces of brass 114 in. by ¥4 in., as shown
in Fig. 2, for fixing the pump to the
reservoir.

The two must be tightly
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that it is central and square in every
way. Fix with two tacks at each
corner. It may now be permanently
attached, first making sure that the
valve beds down properly, as this can-
not be altered afterwards. If the valve
leather is not flat, a little judicious
stretching will right matters. A row
of 4 in. tacks at 4 in. pitch may be
put in first, on the inside edge of the
boards. Then take off the binding
string, turn the leather away from the
wood, and glue with good thin glue.
Press down firmly and put in another
row of tacks, near the outside edges,
and opposite the intervals between those

clamped together, with the yclear hole
in the pump registering with the valve
of the reservoir, and holes bored for
screws for fixing on the brass strips.
Then screw on these, to see if they fit
properly, and draw the bellows together
tightly. One screw may now be taken
out of each piece, and a leather washer
glued round the valve hole of the reser-
voir (on the outside, of course). Then
glue the outside of this washer and round
the outlet-hole of the pump, and screw
together again. If, on testing, air leaks
through this joint, it must be broken,
and two washers put in instead.

On the underside of the pump fix
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SHOWING CONSTRUCTION OF THE BLOWPIPE; anD THE SHEET-IRON HEARTH

three feet, ¥ in. thick by 1}4 in. square,
and over the inlet valve put a piece of
copper gauze, to keep out dust, etc. To
compress the reservoir, two strong
springs, 2% in. long by 3 in. diameter,
are needed. They may be procured
from any ironmonger. These are to be
fixed on as shown in the drawings(Fig. 2).
A piece of 34 in. brass gas pipe, glued
in the outlet hole of the reservoir, com-
pletes the bellows.

The approximate cost is as follows:
leather, $1.00; wood, 30 cents; springs,
50 cents; tacks and hinges, 25 cents.

BLOWPIPE

The blowpipe was constructed from
an old saddlepin, which was given to
the writer by a friend. The general
design is plainly shown in Figs. 6 and 7.
The ends of the tube A B are plugged up
with hexagon nuts 34 in. diameter; these
should be bored out to 34 in. and turned
down, all but 3§ in., to %4 in. diameter, to
fit in the tube. A nipple must be made
for the air tube to fit tightly in a piece of
34 in. brass gas tube, 6 in.long. Its di-
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mensions are given in Fig. 7. This tube

should now be soldered in the nut B, so
that the end of the nipple is !4 in. from
nut A. Then solder in the two nuts,
taking care to get the nipple central
with the hole in A. The gasentersat C,
which is plugged up with a piece of
scrap brass, a piece of 3§ in. pipe being
soldered in for the connection. If the
tube AB goes right through the elbow-
piece, then a hole, D, must be punched
in it, to allow the gas to go through.
This blowpipe has, of course, to stand a
fair amount of heat, and it would be
advisable to braze in the nut A, if pos-
sible. In some saddlepins the end A is
already stopped up. This is, of course,
more convenient and neater. Care must
be taken, in this case, in getting the
hole for the flame quite central. As a
matter of fact, this blowpipe has been
used on a large number of jobs, some up
to its full capacity, without any signs
of coming to pieces. At any rate, the
plugs must be a tight fit in their tubes,
especially the nipple. With this simple
apparatus a very powerful flame 11 in.
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long, or a fine one 2 in. long, can be
obtained with ease by a simple regulation
of the gas. The air is best regulated
by the pedalling.

A word on soldering these steel tubes:
the writer uses Fluxite for most solder-
ing; but has found it rather troublesome
for tinning this kind of steel tubing.
Killed spirits, or zinc chloride (under
the name of “Solderine’’), was used in
this case with great success. The appli-
cation of a little on a piece of brass wire,
when the work is hot, cleans the metal
bright, and the solder runs at once.
With Fluxite the addition of more seems
only to make matters worse. A sooty
covering forms, even with an absolutely
smokeless flame, and has to be scraped
off before anything can be done. Per-
haps some reader can indicate what pre-
caution has been neglected. The writer
has used Fluxite with great success
ever since it came out; but in this job,
and in another similar one, it failed.

A hook should be soldered on the gas
tube, to hang the blowpipe up by when
not in use.

The outside cost of this blowpipe
would be: saddlepin, 25 cents; three
nuts, 15 cents; brass tube, 15 cents.

FORGE

For this procure a piece of stout sheet
iron 18 in. by 16 in. by about % in.
and a piece of firebrick 10 in. square
by 14 in. thick. This fire-brick
might well be !4 in. thick only; but
nothing under 1% in. could be pro-
cured. Set out the iron as in Fig. 8,
and cut along the full lines and bend
along the dotted ones. Rivet up with
%: in. or 14 in. copper rivets, and put
in two 24 in. iron wire stays (Fig. 9).
Cut a strip 2 in. wide off the firebrick,
by chipping a groove along each side
about !4 in. deep, and break by a smart
blow on, say, a doorstep. Fill the forge
level with small purified coke, procurable
from any bicycle maker for a small sum
(or sometimes for the asking). Half
a dozen 214 in. wire nails will fix this to
the wall. If this is wood, use three or
four 1 in. round-headed screws, and put
a sheet of asbestos between.

GAS CONNECTIONS
These involved making a T joint in
3% in. compo pipe in an awkward place.
A description of the way it was done
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may be helpful. (Readers in the know
must excuse the barbarisms, but the
writer knows nothing of this work except
what he has found out by experience.)
It was first attempted to do the job
tn situ.  This resulted in a melted pipe,
as the T was arranged as in Fig. 10, and

Feo 10

the solder ran down instead of keeping
in the joint, as it should have done. So
a piece 4 in. long was cut off the new
pipe (by the way, the easiest way to cut
this is with snips, and open out the hole
with pincers and a centre punch), the
ends opened out and a hole bored in
the centre, as in Fig. 11. Then the end
of the new gas tube was filed down taper,
put in this hole, and held firmly, the
short piece being horizontal and the long
Piece vertical and upwards. Some Flux-
ite was put on the joint and the whole
gently heated with a blowlamp. When
the Fluxite flashed, the blowlamp was
directed on the end of a piece of solder
held just above the joint, and at the
same time keeping the pipe hot. When
the solder melted it ran round the joint
neatly, and a firm job was the result.
Then the ends of the old pipe (which
had been cut) were tapered down with
a file and inserted in the ends of the
short piece forming the top of the T.
These were soldered in in a similar way,
but, being up a dark corner, were not so
easy to do neatly. This, to practised
workers, may seem a barbarous method;
but to one who does not get much of this
work it is the simplest way, and cheaper
than fixing by means of a T piece. Of
course, if the new pipe had been in an
upward direction the T joint could have
been made straight off. ~ The pipe must,
in any case, be pulled clear of the wall
when working, and a piece of metal put
behind to protect the woodwork.

It is very handy to have a by-pass
against the tap, as shown in Fig. 12,
These are not expensive and, when forg-
ing, are very useful, as a touch reduces
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the flame to a mere flicker, and when a
new heat is necessary another touch
restores it to its original size. This by-
pass should not be on the blowpipe itself,
as it will only cause a smell of gas when
the pipe has become somewhat the
worse for wear.
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FORGE TOOLS

To begin with, a poker, a rake, and a
pair of tongs will be required. It is
good practice to make these. For the
first, take a piece of %e in. or } in.
round iron, about 12 in. long, and heat
about 2 in. of one end to a bright red.
Flatten this out on the anvil, at the same
time tapping the edges, to keep it square
and of even width. Try to get it all
done in as few heats as possible, and to
leave as little as possible for trimming
up afterwards with a file. Hit lightly
with the hammer, and not too much in
one place, or the job will be uneven.
Remember, it is much easier to thin than
to thicken a piece such as this; so, don’t
be too vigorous at first.

Now, for the handle. Draw first on
the bench, in chalk, a full-size outline
of this, and measure off the length of
material from the bend marked 1 (Fig.
13) to the end. Chalk the rod at this
distance, and bend over a piece of 3£ in.
diameter iron in the vice or the bick of
the anvil (if you are fortunate enough to
possess one with a bick). Work the
other bends in the same way, taking
them in the order shown on the drawings.
The whole art lies in getting the end of
the rod to come close to the shaft, and,
at the same time, not making the eye
uneven. At any rate, ensure the latter,
as otherwise the result will be an eye-
sore. The rake is similar, except that
the business end is bent as shown. A
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piece about 18 in. long will be found
about right for this. As in the case of
the eye, draw a chalk diagram first,
to measure from, and compare the result
with it, for guidance in future work.
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We now come to the tongs, which are
much more difficult. For these, pro-
cure 2 ft. of 3£ in. round iron. First
flatten about 2 in. of one end till it is
about Y in. thick, or a little less. Then,
at right angles to this, another 2 in.
Fig. 14 shows the first stage, and Fig. 15
the finished forging. The point to re-
member is, that the centre line of the
handle, the working face of the hinge,
and the centre line of the jaw must be
in the same straight line. It will need
some careful work to ensure this, and it
is a good test of skill. If a block can
be found the right width to hammer the
hinge face on, it will save some filing.
The jaw and the handle must now be
bent over, as in the diagram. This is
best done in the vice. The other jaw,
etc., must now be made on the other end,
and is exactly similar in every way to
the first one. Great care must be taken
to see that the second is not made left-
handed, or it will all be of nouse. When
both ends are as nearly alike as it is
possible to get them with the hammer,
cut the rod in two. Trim up, where
necessary, with a file, and rivet together,
as shown. Let the rivet be as near to
the jaws as possible, to get the greatest
possible leverage. These tongs, while
not so good or so nice to look at as pro-
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fessionally-made ones, will be found to
hold quite well. But always try, if
possible (as when forging lathe tools,
etc.), to avoid having to use tongs, by
keeping the tool on the bar until ail
forging is done.

This concludes the description of the
forge outfit. An exactly similar one
has been in use for some time, and has
been found very satisfactory; so the
amateur who wishes to acquire a similar
one may confidently adopt the methods
explained. While these may in many
cases be somewhat different to the most
modern practice, yet they will be found
to answer very well, especially for those
whose pockets are not well lined. The
total cost is very moderate, and can
easily be lessened by judicious use of
“scrap’ material.

In conclusion, the writer ventures to
hope that this article will not prove
tiresome to more advanced readers,
but that those who cannot derive any
information or help therefrom may at
least derive some amusement.

—The Model E ngincer.

Note on the Cause of Erratic
Behavior of Fuses

Fuses are simply pieces of metal
alloys in the form of bands or wire,
which connect the circuit with the
source of power. It seems as though
the fuse question would be apparent
from any standpoint whatever. At
any rate, certain elementary considera-
tions can be touched upon for the pur-
pose of discovering why such doubts,
as are sometimes expressed with regard
to their operation, have good founda-
tion.

A metal alloy of this character is
only made up for the purpose of obtain-
ing volatilization when a certain tem-
perature is reached. For the further
success in accomplishing this purpose,
fuses are made to melt or volatilize
with a certain current. This is where
the difficulty occurs. Any piece of
wire is subject to the influence of tem-
perature under such peculiar condi-
tions. A piece of fuse wire, melting at
its correct amperage, would not per-
form its function properly in a region
exposed to Arctic cold. On the other
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hand, within the Torrid belt, the ab-
normal heat would make it melt all
the sooner. The question, therefore,
of why fuse wire betrays such irregu-
larities, is best answered by the remark
that the irregularities, if any, are the
results of periods of high and low tem-
perature. A fuse up near the ceiling
is affected by a blanket of hot air. A
fuse further down, or in a cold hall, is
really one capable of standing a heavier
current. Although the point at which
a fuse blows is predetermined, it is
not to be forgotten that this point is
only correct for a certain external
temperature. If a fuse is erratic in
that it cannot be depended upon, then
the metal is at fault. But until this
is ascertained the heat and cold are
reasonable answers to all such questions.
RorT. E. BraDLEY.

On October 9, 1890, twenty years
ago, after thirty years’ work, Clemten
Ader succeeded in rising from the ground
on his flying machine, the Eole, and
moving through the air for about fifty
yards. On October 9, 1910, a list of
fifty-one aviators who have qualified
for the pilot’s license granted by the
Aero Club of France was printed, bring-
ing up the total so granted to 258.

On the same day an Englishman,
Oscar C. Morison, started to fly from
Paris to London, and so little interest
was aroused by the start that the Paris
evening papers dismissed the subject
in about three lines.

In Sprechsaal Hans Fleissner applies
Briicke's report on the colors of dimmed
mediums to dimmed glass which looks
reddish yellow when held toward the
light, but blue if viewed in reflected
light. The formation of the dim me-
dium in the glass is due to partial devit-
rification. The light-dimming particles
have not yet reached the size required
to prevent the appearance of the blue
color, so that a chromatic decomposition
of white light can take place. Upon
the further progress of devitrification,
the blue color disappears and the glass
becomes quite dim and white. The
author suggests the possibility of utiliz-
ing this phenomenon industrially.
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In this department will be published original, practical articles pertaining to

Wireless Telegraphy and Wireless Telephony

DESIGN OF TRANSMITTING APPARATUS FOR A HIGH POWER

WIRELESS TELEGRAPH STATION
W. C. GETZ

In several of the previous numbers
of this magazine I have described the
building of a concrete wireless station,
and the erection of suitable masts and
antenna for a long distance wireless
outfit. This article will therefore con-
sider the equipment of the transmitting
apparatus, such as an up-to-date high
power station should contain.

While relatively few in the number
of parts, the transmitting side of a wire-
less plant is by far the most expensive,
and for that reason, the least efficient
usually, inasmuch as there are but
few experimenters who can afford good
transmitting outfits and the available
data on this topic can only be gleaned
from the results these experimenters
obtain. In fact, it is safe to assume
that for every experimenter that owns
a good transmitting outfit, there are
one hundred others who are only
equipped for receiving.

In considering the transmitting appa-
ratus we naturally first think of the
transformer or induction coil, by which
we step up the low voltage power to a
suitable electromotive force for the op-
eration of the oscillating circuits.

In the early days of wireless it was
thought that the longer the spark of an
induction coil, the greater the efficiency.
With the advent of the tuned circuit
apparatus this was disproved, and now
it is a rare thing to see a transformer of
a modern type designed for over twenty
or thirty thousand volts on the second-
ary for wireless work.

Transformers are of two general
types. For use on a direct current
source of power, the open core trans-
former commonly known as the induc-
tion coil is used. This consists of a

primary winding of a few turns of heavy
wire around an iron core, and connected
in series with a suitable interrupter, to
the direct current supply. Over the
heavy winding is another winding of
many turns of fine wire, which is known
as the secondary.

Fig.1

The open core transformer is also
successfully used on alternating current
circuits. In fact, if properly designed,
it will give much better service for wire-
less work if connected directly across
the alternating current circuit, than
when used with the interrupter on the
direct current supply.

The closed core transformer is de-
signed exclusively for alternating cur-
rent work. It consists of a primary
winding of heavy wire and a secondary
winding of finer wire on a core which
forms a closed magnetic circuit. In
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Fig. 1 is a photograph of a transformer of
this type built by the writer for wireless
work., This transformer was described
at length in the June and July, 1909,
issues of ELECTRICIAN AND MECHANIC.
In this type of transformer the pri-
mary is wound on a square core built
of lengths of sheet iron. The secondary
is wound in sections which are insulated
with linotape, before placed in position.
It should be noticed that the primary
and secondary windings are split into
two divisions, one of each of which is on
each “leg” of the core. This is the
most efficient method of assembling

directly to the alternating current
mains of any voltage or frequency for
which the transformer is designed.

“ Sgcond—the transformer has a high
power factor, usually between 80 and 90
per cent. as against a usual 50 per cent.
power factor for the ordinary open core
transformers.

““Third—a great freedom from spark
gap troubles, owing to the fact that to
maintain a condition of resonance, the
condenser must be across the secondary
terminals. At the instant of spark
discharge the condenser is to all intents
and purposes, cut out of circuit and the

Fig. 2

unless the magnetic leakage gap, pa-
tented by the Clapp-Eastham Company,
of Cambridge, Mass., is employed.

Fig. 2 shows the closed core trans-
former built by the Clapp-Eastham Co.
In this type the primary winding is on
one “leg’”’ and the secondary on the
other. A magnetic leakage path, con-
sisting of a central ‘“leg” without any
winding, is ingeniously inserted between
the two coils. In a description of this
transformer furnished the writer by
Mr. Luscomb of that company the fol-
lowing important features are noted:

“ First—the transformer is self con-
trolling, and requires no rheostat or
impedence coil, and can be connected

secondary of the transformer short
circuited” by the spark gap. Under
ordinary circumstances the tendency at
this point is for an alternating current
arc to follow the condenser discharge and
produce heating. With the type “E"”
transformer, however, the moment the
spark passes, the secondary condenser
is out of the circuit and the transformer
no longer in resonance. This being the

_case, the current immediately drops, so

that an arc will not form. As soon as
the condenser discharge has taken place
the transformer is again in resonance
and the current immediately rises.

“ Fourth—the ability to produce prac-
tically any potential desired in the
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secondary regardless of the number of
turns ratio. This, of course, is due to the
ability of a resonant circuit to build
up to an almost unlimited potential as
long as it is kept swinging."

In a test made by the author of two
3 k.w. transformers of the Clapp-East-
ham Co.’s make, excellent results were
obtained. An important feature not
mentioned in the foregoing extract,
was that of the overload ability of the
transformer. The limit of the capacity
of any electrical machine is the heating
effect due to the load. On the above
transformers, the temperature rise on
a 5-hour run at 50 per cent. overload
was only 40 degrees F. above the tem-
perature of the room. As 70 per cent.
is usually allowed for this length of run
with only 25 per cent. overload, it may
be easily said that the transformers
would successfully operate for all prac-
tical purposes on a 5 k.w. load.

Before concluding the subject of
transformers, it would be well to call
the attention of the experimenter to the
claims of certain supply houses who
offer so-called “1k.w."”" transformers for
from ten to fifteen dollars. These trans-
formers will no doubt consume 1 k.w.,
but it is the output that a transformer
should be rated by, as it is the ratio of
the output in watts to the inputin watts
that determines the efficiency of the set.

A properly designed impedance coil
can be made to consume 10 amperes on
a 100 volt circuit. However, beyond
the fact that it is consuming this power,
and giving it off in heat losses, it is doing
no useful work. For the same reason

a cheap transformer can consume 10
amperes on 100 volts in the primary, and
deliver about 10 milliamperes at 20,000
volts on the secondary. The effi-
ciency of this transformer then becomes
20,000 X .010 which equals 20 per cent.,

100 X 10
approximately. That is, for every k.w.
that is being consumed, only one-fifth
of 1 k.w. is available for useful work.
Pretty expensive after all, isn’t it ?

We will now consider the form of
condenser for our closed oscillating
circuit. The Leyden jar type of con-
denser is usually employed in all marine
installations, and has proven very satis-
factory. However, the oil immersed
type of condenser seems to be more
usually adopted in shore stations, and
for that reason, it will be the type con-
sidered in this article.

In Fig. 3 is given the design of an
oil-immersed plate glass condenser, to-
gether with the details of the important
parts. It will be seen that this con-
denser consists of six groups of five
plates each, enclosed in an oil-proof
case. In the upper left-hand corner
is given the plan of these plates. They
consist of % in. glass cut 10 in. x 12 in.,
having fastened on each side, a tin foil
sheet 7in.x 9in. It will require, for
the complete condenser, thirty of these
glass plates, and 60 sheets of the foil.
The foil should be cemented smoothly
to the glass, all wrinkles pressed out,
and care being taken to see that it ad-
heres perfectly at all points.

Referring to the section view of the
assembled condenser, it is seen that the
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plates rest on strips in the bottom.
These strips have notches cut in them
at % in. intervals (2 in. between groups)
in which the plates rest.

At the top the plates are separated
by hard rubber strips carrying springs,
the latter making contact with the foil.
Details of these springs and strips are
given in the remaining figures in the
drawing. As every other sheet of the
condenser foil must be oppositely con-
nected, the springs are spaced 1 in.
apart, and 2}4 in. at the sections. At
one end the first section is 2 in. and at
the other end 234 in. to the end of the
strip. This allows the two strips to
be made up alike, and by placing them
in reverse to one another, the springs
in one set will all connect with the oppo-
site plates to the springs in the other set.

The springs consist of Y%e in. spring
brass, fitted as shown on the enlarged
detail. They are 4 in. in width and
each has a total length of 4 in. Thus,
it will require about 40 ft. of }4 in. spring
brass to make these springs.

Suitable binding posts are placed in
each end of each group, on the top of
the strips, and connecting bars of }4 in.
X Y% in. brass are fitted across each
group, screwing under the binding posts,
thus performing the double service of
making contact to the binding posts
with the springs, and holding the springs
in position.

The case should be of wood, lined
with zinc. All seams and joints in the
zinc should be soldered, so that finished,
it is a perfectly oil-tight vessel. The
outside dimensions of the case are 29 in.
x 13in.x 1234 in. The case should be
filled with the best grade of transformer
oil to a point at least 1 in. above the
foil of the condenser—after the plates
of the condenser have been placed in
the required position, and the spring-
clips make contact. It will require
approximately 20 gals. of this oil. A
suitable cover should be fitted over the
complete condenser.

The spark gap is the next thing to
require our attention. In the early
days of wireless the spark gap invariably
consisted of a pair of brass balls mounted
on rods and so arranged to be adjusted to
various distances from each other. The
advent of the alternating current trans-
former with the 20,000 volt secondary,
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and high wattage output, made it
necessary to adopt a spark gap of a
different design that would not heat
and oxidize so readily.

The first improvement along these
lines was the use of rods of brass. Then
it was discovered that a spark between
zinc electrodes seemed to be much more
efficient, having certain characteristics
which make it as valuable for this work
as iron is for magnetic circuits. Com-
binations of zinc and other metals have
been successfully tried, and spark gaps
may be now purchased that wear evenly
with little or no perceptible oxidization.

Fig. 4

The noise of the spark also made it
necessary to place the electrodes in a
case or ‘“muffler.”” This type of gap
is shown in the photograph in Fig. 4,
on top of the cabinet. A ‘peep-hole”
of mica is provided so that the operator
may at all times be able to observe the
condition of the spark without removing
the casing. This gap is also fitted with
an air-circulating system, which removes
the excess metallic vapor and keeps the
electrodes cool.

In Fig. 5 I have drawn a type of spark
gap that combines many of the good
features of the other types of gaps, and
eliminates some of the bad ones. It
consists of an insulated aluminum wheel
mounted between two zinc electrodes,
the wheel being provided with “teeth”
that face the opposite electrodes. The
wear on the elements of this gap are
less than on the regular type, and the
rotation of the wheel generates sufficient
air-current to keep the electrodes cool.
At the same time, the wheel can be pro-
vided with any number of teeth the
experimenter desires, and thus obtain
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a high pitch spark which is conceded
to be the best for long distance operating.

The zinc rods are adjustable, and may
be placed up to a maximum distance
of 1 in. from the rotating element, but
in practical work it is rarely desirable
to have each more than 4 in. or %e in.
from the wheel.

The construction of the rotating spark
gap is as follows: a frame work of 1in. x 2
in. mahogany is made, having the out-
side dimensions as shown on the plan,
of 16in.x4in. In the centre of the
side pieces two brass journal boxes or
bearings are placed, these to fit a 14 in.
shaft, and provided with oil holes.
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to hold the insulating discs in position.
In the exact centres of these insulating
discs, a 4 in. hole is bored through which
the shaft will fit.

Two brass washers or flanges 214 in.
in diameter and 34 in. thick, bored with
a )4 in. hole are now riveted to the in-
sulating discs, one on each side. These
are to give additional strength to the
insulating discs, so that they will not
“wobble” when the aluminum plate is
run at the required speed. Two brass
washers each 1in. in diameter and Y% in.
thick complete the movable element
fitted to the shaft.

A steel shaft, 4 in. in diameter is
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«The wheel consists of a disc of I{ in.
aluminum, the perimeter of which is
divided into twelve equal parts. The
diameter of the disc is 12 in. and the
teeth are cut 1 in. deep. Each tooth
is spaced 30 degrees from the next tooth,
and is rounded off on one side and cut
square on the other, thus allowing it to
gradually approach the zinc electrodes
and abruptly leave them. In the centre
of the disc, a 4 in. hole is made, as shown
by the dotted circle in the elevation in
the drawing.

Two discs of hard rubber or micanite,

6 in. in diameter and I{ in. thick are now
riveted one on each side of the aluminum
disc, the centres of the three discs being
the same. Twelve rivets are inserted

now carried through the wheel, as de-
scribed, the washers being placed on
each side, and the wheel made fast to
the shaft. The wheel and shaft are now
placed in the frame and the upper half of
the bearings fitted in position. The
wheel should revolve freely in the exact
centre of the frame without any irregu-
larity or side movement whatsoever.
The zinc rods are made of { in.
metal and are supported by brass up-
rights, 34 in. in diameter and 14 in.
high. The tops of these uprights are
provided with No. 8-32 machine screw
studs for clamping the rods, and on
which are placed thumb nuts which
serve to hold the jumper wires in position
and lock the studs at the same time.
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The framework is provided with two
34 in. holes spaced 15 in. apart, running
through the ends, for bolting the gap to
the instrument board, 6 in. stove bolts
being used for this purpose.

The gap is to be rotated by a syn-
chronous alternating current motor of
about e h.p., and which is operated
from the 110 volt 60 cycle supply that
feeds the transformer. At this point
it,would be well to say a few words about
the operation of this motor.

A synchronous alternating current
machine, as the name implies, varies in
speed proportionately to the variation
of the supply circuit. Thus with any
variation of the frequency of the main
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ordinarily the tone of the discharge is
composed of two surges per cycle, for
the maximum values of each alternation,
in our case we have six surges per cycle,
and hence a higher pitched note, which
is supposed to be better for operating
purposes.

However, the potential of the supply
circuit is not the same in the six surges.
Referring to the curve shown in Fig., 6,
which represents one complete cycle
from 0 degrees to 360 degrees, it is seen
that the first position of discharge is
when the positive alternation is increas-
ing at 50 plus; the second position when
the positive alternation is at between
plus 90 and plus 100; the third when the
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supply, the motor will vary accordingly,
and the rotation of the spark gap will
then be in proportion to the exciting
potential of the transformer primary.
For our purpose a %e h.p. motor such
as is used on electric fans, can be used.
Assuming that the motor is of the 4-pole
type, then the number of revolutions
for a supply circuit of 60 cycles fre-
quency will be 2 x 60 per second, or
4
30 x 60 equals 1,800 revolutions per
minute. Since the aluminum wheel
has 12 teeth in it, the number of teeth
passing the electrodes in one second is
30x 12 or 360. Hence, in one cycle,
360 or 6 teeth pass the electrodes. As

60

positive alternation is decreasing at
plus 50; the fourth when the negative
alternation is increasing to minus 50;
and soon. However, as the transformer
charges the condenser, the latter may
be assumed as a pressure regulator, and
the difference in the discharge potential
is constant regardless of the charging
potential of the primary at the time of
discharge.

In installing this set on the instrument
switchboard, the motor is mounted in
the back of the board, and the shaft of
the gap coupled to the shaft of the motor
with a standard coupling. As the alumi-
num plate has been built so as to be in-
sulated from the shaft and bearings, no
insulated joint is necessary between the
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motor and shaft to prevent it “kicking-
back” through the motor and supply
circuit to the transformer.

The direction of rotation as shown by
the arrow is such that the teeth of the
wheel gradually approach the electrodes
and abruptly leave them as elsewhere
stated. Before starting, it should. be
seen that the shaft is well oiled at the
bearings, and that the motor is in true
alignment with the rotating element.

The gap should run noiselessly, and
should in no ways interfere with the
working of the receiving set, if left run-
ning after completing transmission.
The motor is controlled by a snap-switch
situated on the instrument board, which
will be shown in a following drawing,
The motor is mounted on angle iron
supports, to the back of the instrument
board. o
(70 be continued )

A SIMPLE METHOD OF CALCULATING INDUCTANCE

ERNEST C.

On many occasions the wireless worker
would like to know the amount of in-
ductance that a certain coil possesses,
but is deterred from any attempt to
calculate this when $Some formidable
formula is presented to him for the
purpose. For some reason, there has
been no attempt made, up to this time,
to publish any simple methods for this
purpose, and it is my desire to present
one in this article.

For practical work it is not desired
to know the inductance precisely, but to
get a close approximation of it. The
method which follows, will, in most cases,
givearesult agreeing within one per cent.
of the actual figures, and this is accurate
enough for all ordinary purposes.

All coils of wire possess what is known
as self-inductance, and when two coils
face each other, there is another induc-
tance, known as mutual inductance,
which exists between them. For the
present, only the self-inductance will be
considered, as it is much easier, both
to comprehend and to calculate.

The self-inductance, which I shall
call simply, “inductance,” depends on
two things: the magnetic circuit of the
coil and the number of turns of wire on
the coil. The magnetic circuit is in-
fluenced by changing the shape of the
coil or its diameter. The following
formulas make all allowances for shape
and size of coil, and it is only necessary
to substitute the value in figures for
the letters in the formulas. The unit
by which inductance is usually measured
is the “centimeter.”

For cylindrical coils of one layer:
GxDxT)2
——————=inductance in cms.

M+wD

CROCKER

where

D=diameter of coil in inches

T =total number of turns of wire
M =length of coil in inches.

The following cases will illustrate the
use of the formula.

Example 1:—Find inductance of coil
6 in. diameter, 5 in. long and 100 turns
of wire.
(5x6x100)2 (3,000)2 9,000,000

5+2 7 7
=1,285,700 cm. of inductance.
D=6; M=5; T=100
Example 2:—Find inductance of
loading-coil 3 in. diameter and 10 in.
long, of 400 turns of wire.
(5x3x400) (6,000)2 36,000,000

10+1 11 11
=3,271,818 cm.
D=3; T=400; M=10

There are many cases
in which a coil has more
than one layer of wire,
and in these cases we

may use the following M—
formula:
GxDxT)? }

BD + %M + %N
=Inductance in cms.
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where

D=average diameter of coil in inches

M =length of coil in inches

N =depth of coil in inches

T =total turns of coil.

Example 1:—Find inductance of cop-
per strip coil, 12 turns (}4 in. apart)
6 in. depth of winding, 1 in. long (width
of strip) and 12 in. diameter (6 in. hole,
18 in. outside).

(6x12x12)?  (720)* 518,400

a+1%4+7% 13 13
=39,877 cm. of inductance.
D=12; M=1; N=6; T=12.
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Example 2:—Find inductance of
“doughnut”-shaped coil 1 in. long,
% in. deep, 434 in. diameter and 100
turns.

(5x 414 x 100)* (2,200 4,840,000

14 +14+1 4 4

=1,210,000 c.m. of inductance
D=4Y; M=1; N=4; T=100

If it is desired to express the induc-
tance in microhenrys instead of centi-
meters, divide the result given by the
formulas by 1,000, and if milhenrys are
desired, divide by 1,000,000.

Owing to the failure of Mr.

A. Frederick Collins to furnish the tenth installment

of his series on “ Instruction in Wireless Telegraphy,” we are unable to publish it this
month as promised, and are thus obliged to disappoint the subscribers to *‘ Collins’
Woireless Bulletin,” who are now recesving ELECTRICIAN AND MECHANIC.

ERE »» THERL

Saved the Day

The brakeman was a novice, and on
his first run here there was a steep grade
mount. The engineer always had more
or less trouble to get up this grade, but
this time he came near sticking. He
almost lost his head. Eventually, how-
ever, he reached the top.

At the station that crossed the top,
looking out of his cab, the engineer saw
the new brakeman and said, with a sigh
of relief:

“T tell you what, my lad, we had a
job to get up there, didn’t we ?"

“We certainly did,” said the new
brakeman, “and if I hadn’t put the
brake on we’d have slipped back.’’—
Washington Star.

No Wasted Power

One of Washington's capitalists, who
is very rich and very stingy, finally put
a revolving storm door in one of his
buildings. He had held out a long time,
but had been forced to it.

The innovation caused much com-
ment. A day or two after the door was
installed another real-estate man was

discovered by a friend standing on the
sidewalk gazing intently at the door.

“What's on your mind?” asked the
friend.

“] was just noticing that revolving
door.”

“He had to come to it at last, I see.”

“Yes,” said the first observer, “but
I'll bet he didn’t do it until he found
some scheme for hooking it up so that
when the people go in and out it fur-
nished power to run the elevator.”"—
Saturday Evening Post.

We put hobbles on a horse to keep
him at home, but the hobble skirt is not
intended for any such purpose.

Small Girl (of twelve): “Is this a
library?”’

Librarian: *‘Yes.”

Swmall Girl: “1want something wicked
and excitin’ and bad.”

Librarian: “I wouldn't let you have
any book like that, little girl.”

Small Girl: “It ain’t for me,—I’'ve
read ’em. It's for my younger sister.”
Life.
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It is with a full measure of gratitude
that we express our appreciation to our
readers for the magnificent response
they made to our subscription offers
during the month of December. We
believed that we were offering them a
considerable privilege in permitting
subscriptions to be entered for any
desired number of years in advance at
the old rate, and it is apparent that our
subscribers also felt so, as a very large
proportion of all renewals have been for
two or more years. The extent of the
confidence thus placed in us is amazing.
One subscriber at least has paid up to
the close of the year 1924, and many
others for periods of from five to ten
years in advance. The knowledge of
this confidence will be an inspiration
to us, and we will press forward with
new enthusiasm in the task of making
a better magazine.

One thing has become clear to us,
that we did not offer the new readers of
the magazine a sufficient opportunity
to appreciate the merits of the enlarged
edition before the price was raised.
Owing to the Christmas season, the
distribution of the magazine was neces-
sarily slower than in average months,
and a great number of our readers did
not get the magazine until Christmas
or after. This left very little time for
deciding to send in subscriptions before
the closing date, and we received a
number of letters saying that the readers
were sorry that the offer closed so soon.
Under the circumstances, therefore, we
have decided to give all our readers a
last chance to subscribe at the old price.
This issue will be published on January
15th, and we shall allow a full month
during which subscriptions may still
be entered at the old price. Full details
of this offer will be found in our adver-
tising pages. We simply call attention
here to the fact that absolutely the last
chance to enter your subscription at the
old price of $1.00 for the new $1.50
magazine will expire at midnight, on
February 15th, 1911. All subscriptions
mailed before that date will be received,
and the postmark will be sufficient evi-
dence of the fact of mailing. Of course,
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subscribers in Australasia and other
distant countries will be given the benefit
of any reasonable doubt, and will be
allowed sufficient time, after the receipt
of this magazine, to send in their sub-
scriptions.

Please contribute your ideas to the
department “Practical Hints.” We
want interesting ways of doing things,
little known. Sketches are advisable,
and we can re-draw these if not satis-
factory for publication in the author’s
form. For every short article, not to
exceed 400 words, accepted and pub-
lished, we will give a year’s subscription
to the magazine.

We find it necessary to say a few
words in regard to a certain class of
questions with which we have been
flooded since wireless telegraphy has
become so popular with electrical
experimenters. From its inception,
ELECTRICIAN AND MECHANIC has been
recognized as the leading authority
upon this subject, and one of our pleas-
ant tasks has been to give reliable in-
formation in reply to queries. The
question “How far can I receive,” with
certain specified apparatus is one to
which it is utterly impossible to give
even an approximately correct reply.
Estimates have been given from time
to time where the data furnished was
particularly complete in details, but
even then the answer is necessarily
on the order of a guess. So much de-
pends upon local conditions and the
efficiency of the individual instruments
that it will readily be seen how difficult
it is to form an estimate. Mr. W. C.
Getz, in an excellent article on “ Work-
ing Distances of Wireless Stations,” in
the February, 1910, issue, takes up this
subject in a clear and concise manner,
and gives several excellent examples
which would assist those who desire
such information. Readers interested
in wireless, who anticipate asking ques-
tions on their sending and receiving
radius are strongly advised to consult
this article, which will clearly show
them how difficult it is to correctly
answer such queries.
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Holder For Cutting Off and Filing
Screws
CHESTER L. LUCAS

It is a simple thing to cut off a long
screw and file up its point; but, to cut
thel screw off and file it up without
bruising the thread on either piece is
quite another matter. For doing just
such little jobs as these and doing them
quickly, a piece of 4 in. square machine
steel may be bent as shown in the illus-
tration and while the two ends are
clamped together with a piece of card-
board between, holes may be drilled
and tapped for the standard sizes of
screws, half of each hole being in each

piece. If the sizes are stamped above
each hole it will make the holder still
more convenient. When the holder is
placed between the vise jaws, there is
spring enough to the holder to hold the
two sides slightly open if the vise is not
closed tight. The screw to be cut or
filed is then turned into the proper hole
to the distance it is to be cut to, and the
vise closed tight and the cutting or
filing done. As the gripping surfaces
of the hole are tapped to fit the thread
of the screw being held, it is impossible
to bruise the thread. When not in use
the loop at the end is convenient to
hang the holder up by.

Squaring-Up the Angle Iron on the
Planer
JOSEPH BARRY

A good method of squaring an angle
iron on the planer and one which I have
never seen tried before, is to clamp a
pair of micrometers to a tool held in the
tool-post, and using the thimble or
back end of the micrometers, move the

bed up so that the front end of the angle
iron comes opposite the micrometer,
screw them out and take your reading,
then move to the back end of the angle
iron and do the same. In this way an
angle iron may be squared to within one
thousandth of an inch, and is much bet-
ter and quicker than squaring it with a
tool. In testing to see whether the
spindle of a lathe is square with the
shears, a mandrel is generally placed
between the centres which has a hole
drilled in it on the face plate end. A
wire which is bent at right angles at
the end is placed in the hole and the
mandrel is revolved to see whether the
wire touches the face-plate on four
points. As the wire is apt to spring
more or less it is not very accurate.
By putting a piece of steel in the mandrel
say a piece Y4 in. x 1} in., and clamp-
ing the micrometers to it and using the
thimble end, move the mandrel to one
point and read how many thousandths
on the micrometer, then move them to
the next point and so on all the way
around the face plate, it can be readily
found out how many thousandths the
spindle is out of square with the shears.

Hard Soldering

The following method for hard solder-
ing may be of value and interest to
some readers. Take some water and
dissolve in it all the cyanide of potas-
sium (Caution—PoisoN) it will take.
Keep this in a glass jar with lid on it.
Brighten your joint with a file and make
it a good, close fit, then wash with soap
and water and a stiff tooth brush to
scrub with, and then dip in alcohol and
dry with a clean dry cloth. Heat job
over spirit lamp until it makes a steam
when plunged in solution. Heat and
plunge a third time, or you can put it
on with a borax brush, if you have your
job fastened to asbestos. Apply solu-
tion all over job.

For the flux use a lump of cyanide
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(the size of a pea to a job like a plain
band ring, for instance) and place over
joint with solder, which you should
have previously dipped in solution, too.
Blow your flame so as to heat up job
equally all over and continue this until
you see that the lump of cyanide is
dry and beginning to melt; then direct
the flame upon the joint until the solder
melts and flows; then dip in solution
again immediately and it will come out
bright and clean and need very little
polishing except right at the joint.
When you dip in solution the last time
let it not remain there but remove and
wash at once.

You may think that this would be a
formidable task, but it can all be done
in much less time than it takes to tell
it, and any one who has been accustomed
to using borax for a flux will be sur-
prised at the ease with which he can
solder in this way.—E. G. CuMBy, in
The Keystone.

Riveting Jaws For the Bench Vise
CHESTER L. LUCAS

These riveting jaws for the bench
vise are made of tool steel, hardened
and drawn to a very dark straw color.
Located half in each jaw are about a
dozen holes ranging from %s in. to 17 in.
Along the outside edge of each jaw the
stock is planed away leaving projecting
edges to catch on the vise jaws proper.
Before drilling the holes a thin piece
of brass was clamped between the pieces;
this keeps the jaws far enough apart
to allow the pressure to come on the
piece of wire that is being riveted.

These jaws were especially designed
for making odd sizes and lengths of
rivets used in model making, etc.; but,
they are useful in heading over small
punches for die work; for cutting off
pins and rods when it is essential that
the pins or rods shall not be marred;
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and for squaring up or doing other
filing on the ends of such pieces.

In using these jaws it is only necessary
to place one on each vise jaw, place the
rivet in the proper pair of holes, and with
enough of the stock projecting to make
the head, squeeze the vise up hard and
rivet in the usual manner.

Powerful Grip Screw-Driver
JOHN HEYES

The common type of screw-driver
sometimes fails to extract a screw, owing
to insufficient leverage. The screw-
driver shown here not only has a far
greater leverage, but to ease a fast screw
the top a of the blade can be tapped
with a hammer, whilst the end of the
blade is in the screw slot. " This rarely
fails to start the most stubborn screw.

The handle % is made of mild steel, a
24 in. hole being drilled for the blade,
which is secured by a cast-steel pin p.
The blade is turned from tool steel, and
the end filed to go into the screw slots—
about %: in. thick. It must finally be
hardened and tempered—from blue at
the top end a, down to deep brown at
the slot end.

To make the grip attachment, turn
a piece of tool steel 2%46 in. long to %e in.
diameter for !4 in., and to % in. for
1%e in. Carefully drill a 34 in. hole for
2 in. through the centre from the thick
end, leaving a %e in. piece, which, later,
must be filed to form jaws, as shown in
end view e. The 34 in. hole must be
enlarged to }4 in. for %4 in. in length, to
fit tightly on the part of the blade b.
A setscrew s and a corresponding hole
in the blade must be provided. The
part f is screwed with a fine thread, and
a suitable hexagon nut # made to fit.
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The part f is then split in two by using
two hacksaw blades in the frame to-
gether; section shown at d. The nut
is then screwed on as far as possible,
and whilst in this position the grip is
made bright red hot, and whilst red hot
a pointed 51s in. rod is driven in the jaw
end to force them apart, after which
the whole is immediately quenched in
cold water. Whilst the rod is fast, grip
it in a drill chuck in the lathe and polish
all over, afterwards tempering blue all
over, except the jaws, which must be
left brown. A small ring gas stove is
very useful to temper small articles over.
Care must be taken when fixing the
position of the set-screw s to have the
slit in the jaws of the grip in line with
the end of the screw-driver.
—Model Engineer.

Drawing Keys
W. MUNCASTER
The possession of proper appliances
has a good deal to do with the quickness
and easiness of drawing a key which
has been tightly driven into a wheel or
pulley on a shaft. The methods of
drawing keys are various, the usual one
being to wedge two flat chisels behind
the head of the key and driving them
towards each other with a hand hammer.
Sometimes this method is successful;
but more often ends in bending the key
or otherwise damaging it to such an
extent that, should it eventually be
drawn, it will not be in a fit condition
to replace.

=l

A=

Fi6. 1.

Three methods of extracting a key
are shown in the accompanying sketches,
all of which will be found, on applica-
tion, to answer their requirements.
The first consists of a good stout steel
bar, about 2 ft. long, with a projecting
lug at one end and tapered to a wedge
at the other, as shown in Fig. 1. A
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represents the lug end, and B the wedge
end. To draw a key, place the lug end
behind the gib head of the key (if the
key is properly fitted there should
always be sufficient room between the
head of the key and the boss of the wheel
to allow for this), and pull the other end
of the bar in a direction away from_the
key, using the bar as a lever, the rounded
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end acting as the fulcrum. Keep a
good pressure on with the bar, and
strike the key on the underside with a
lead or copper-headed hammer. This
should give the key the necessary start,
the rest of the operations being easy,
as the bar can be followed up by pieces
of packing of various thickness, as the
distance between the head of the key
and the face of the boss increases. The
wedge end is used when the key is fitted
too far in to allow for the lug end being
inserted.

Fig. 2 shows a key-drawer made from
a piece of 14 in. steel plate, with three
14 in. setscrews fitted to it (for keys up
to 34 in. wide). A recess R in one side
of the plate allows it to drop over the
key and by tightening the screws S
against the boss of the wheel or pulley,
the plate is forced against the head of
the key. The centres of the two bottom
screws should be in a line with the top
of the recess, these screws taking most
of the strain; the top screw being used
to follow up and keep the plate square.

Another form of drawer is shown in
Fig. 3. This will be found more simple
to operate than the one shown in Fig. 2,
although it may be a little more expen-
sive to construct. It consists of two
parts: A the bridge piece, and B the
drawhook. The former is made from a
piece of flat mild steel, with a hole drilled
in the top of the bridge, through which
passes the screwed portion of the draw-
hook B. The drawhook would require
to be forged, the slot to fit over the key
being drilled out and then filed up
square. With the foot of the bridge
against the boss of the wheel from which
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the key is to be drawn, and the slot
hooked over the head of the key, it will
be possible to extract by tightening on
the nut with a spanner. There is only
about an inch of draw allowed for,
which should be ample to give the key
a good start. If it is not easy enough to
draw out by hand, after being pulled
that distance, the nut may be eased
back and some packing placed under
the foot of the bridge.
—Model Engineer.

Anode Surface

It is'quite common for platers to err
in the use of too small a number of
anodes, particularly in the case of nickel
solutions in which a greater anode
surface is necessary than in any other
in common use. The economy is fol-
lowed simply on the score of cost, but
it is false economy, as the metal de-
posited must come from some source,
and if it does not come from the anodes,
the solution is robbed.

In the case of a nickel solution, the
anodes do not give up their metal freely
and as much surface as possible must
be employed. Theoretically, were
there no secondary reactions, an anode
surface equal to that of the cathode
would be all that is required, and in
the case of silver this proportion an-
swers. With nickel, however, it is not
true, and there is always a certain
amount of passive surface exposed, that
which is inert and that which has be-
come coated with a deposit which masks
the reaction, so that a large excess of

surface is required. Let it be said
that too much anode surface ¢annot be
obtained in a nickel solution, and those
who are successful in maintaining it
see that there is an ample number of
anodes.

With too few anodes, the nickel is
not given off from them as fast as it is
deposited; but, instead, the nickel is
robbed from the solution and free sul-
phuric acid left. The balance is thus
disturbed and sooner or later, unless
remedied, the bath goes wrong.

Drilling a 234-in. Hole Through Glass
H. D. CHAPMAN

Having to cut a 234 in. hole through
a round piece of glass, 12 in. in diameter,
I proceeded as follows: I intended to
use a piece of brass or copper tubing
234 in. diameter on the outside, but
not having any that size I turned up a
wooden plug 2 %s in. diameter and 4 in.
long. I bent a piece of %e in. sheet
copper around this plug and fastened
it so that the copper projected over
the end about %6 in. I then flattened
out the shank of a broken bit and drove
it into the plug. Through a board 16 in.
long and 3{ in. thick a hole was bored
just large enough to permit the plug to
turn in it; the glass was then fastened
to the board concentric with the hole
with short nails.

With No. 60 emery and turpentine
I began to cut the hole, using the board
as a guide for the plug and with a brace
to turn it. This worked fairly well,
but when we used the emery dry better
progress was made. Of course I neither
bore down hard, nor turned fast, as I
did not want to generate any heat and
crack the plate.  The plate was cut
through in about 20 minutes’ time.

Convenient Hammer Attachment

DONALD HAMPSON

A rather handy stunt that I have seen
machinists use and, indeed, have done
myself, is to keep a centre punch in their
hammer handle. A hole bored in the
handle is closed by a light brass cap
which swings on its screw. The centre
punch is ever at hand—something to
be considered by those who have much
use for one and who do not like to carry
too great a load in their pockets.
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QUESTIONS AND ANSWERS

Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
this department, free of charge. The writer must give his name and address, and the answer will be published
under his initials and town; but, if he so requests, anything which may identify him will be withheld. eg-
tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of the
letter, and only three questions may be sent at one time. No attention will be given to questions which do not
follow these rules. X o

Owing to the large number of questions received, it is rarel{ that a reply can be {given in the first issue
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed.
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage,

and cost of letter writing. time
guarantee to answer within a definite time,

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

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

ial charge of one dollar or

1535. Mending Rubber Battery Jars.
R. B. F.,, Jamestown, N.Y., asks: Kindly
inform me how I can mend cracked battery
cells which are made of hard rubber. How
can I vulcanize hard rubber strips or sheets
together? Ans.—Plain rubber cement may
be used. Dissolve crude rubber in carbon
disulphide or benzol. Gasoline may also be
used for the solvent. We have obtained
ood results by softening edges of sheets with
got iron then pressing together; when cold
brush over with rubber cement. Hot iron run
over surface of crack in cell will seal it up.

1536. Sending Radius. R. A. G., Brock-
ton, Mass,, asks: What is my receiving dis-
tance with the following outfit: loop aerial
60 ft., 2 strands No. 14 aluminum wire with a
horizontal stretch of 100 ft. and 1 ft. apart,
lowest end 35 ft. above instrument, receiving
transformer, primary, No. 22 L.C.C. 100 turns,
2174 in. in diameter, single sliding contact;
secondary, No. 23 S.C.C. 200 turns, 234 in. in
diameter, 34 in. long, taps taken every 20th
turn to a 10 point switch; detector, silicon
and sealed point electrolytic, S.P.D.T. knife
switch to throw either in circuit; potentio-
meter, double slide non-inductive, 300 ohms
resistance; 2 batteries; variable condenser,
five stationary, four movable, 5 by 5 in.
14¢ in. apart. Receiver, 1,000 ohm; fixed
condenser, .002 M.F. to shunt phone. (2)
Sending distance: spark coil, core 37 in. by
8 in. primary 208 turns No. 16 D.C.C,, second-
ary 14 lbs. enamel C.C. Independent In-
terrupter, zinc spark gap. Helix 26 ft. 4 in.
strip brass, % in. apart on winding. Tubular
condenser, 4 glass cylinders 8 in. by 2 in.
48 sq. in. tinfoil, made so as to be fixed or
adjusted. Telegraph key 12 to 14 dry bat-
teries. Sending antenna, umbrella shape,
fourway loop aerial No. 14 aluminum 25 ft.
long, 8 leads to instruments, highest height
60 %t. Ans.—See Ans, to R. S. S, Pleasant-
ville Station, N.Y., in January issue. (2)
Your sending distance is from 7 to 9 miles.

1537. Receiving Radius. P. H. D., New-
ark, N.J., asks: (1) I would like to know how
far I can receive with a set consisting of a
small single slide tuner, a silicon detector and
a 100 ohm receiver in connection with a loop
aerial, consisting of four No. 14 aluminum
wires, 50 ft. high and a water pipe ground ?
(2) How far can I receive with a double slide
tuner, 2,000 ohm receivers, a silicon detector,
variable and fixed condensers, in connection

with same aerial and ground as in (1)? (3)
How far can I send with a 114 in. coil, a helix,
key, 2 pint Leyden jars, using a 6-60 storage
battery for current. Ans.—(1) and (2) It
is impossible to tell Kour exact receiving
radius. See Ans. to No. 1537. (3) From
6 to 8 miles.

1538. Receiving and Sending Radii.
C. A. W, Moberly, Mo., asks: (1) Could I
transmit and receive up to 300 miles with the
apparatus which Mr. Guilford described in
your February, March, April and May issues
under the average conditions with a flat aerial
50 ft. bg 75 ft., the wires 4 {t. apart and 50 ft.
from the ground. (2) Would the sending
of a 50-word message cost much with such an
apparatus? (3) Would a variable condenser
made by sliding one brass tube into an-
other be as good as the half circle as the one
described in Mr. Guilford's set? Ans-—(1)
Mr. Guilford states in the first article of this
series, that a 5 k.w. station should be heard
at 500 miles and that the transmitting instru-
ments would send a distance of 50 miles. By
suitably increasing the size of spark coil, or
transformer, you should be able to cover the
distance you mention. (2) No. (3) A tubu-
lar condenser having the same capacity should
give just as good results,

1539. Induction Coil. F. J. C., Somer-
ville, Mass., is making a small coil and has
3 1b. of No. 34 s.c.c. secondary wire wound.
(1) He wishes to know if he can use the same
size of wire with enamel insulation to finish
the secondary; (2) Would the telegraph
wires of the B. & M. R.R,, which run within
50 ft. of his aerial, affect his receiving, and
would a loose coupler eliminate the trouble ?
(3) The name of a manufacturer who could
supply him with a magneto having an output
of 6 volts and 6 amperes? Ans.—(1) Yes.
(2) We do not think you will be annoyed to
any great extent. (3) The Voltamp Electric
Mfg. Co., whose ad. appears elsewhere in the
magazine, can supply you with an efficient
little dynamo of this size. The magnetos
used on automobiles for ignition and lighting
would probably answer your purpose.

1540. Receiving Radius. E. L. S, Lex-
ington, Mass., asks: (1) His receiving radius;
(2) for suggestions on improvements in his
set; (3) Is Electro Imgorting Company's
%4 k.w. transformer capable of sending 100
miles? Ans.—(1) and (2) See answer to
J. K. H, McComb, Ohio, in this issue. (3)
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The sending radius of any transformer de-
pends upon local conditions and the efficiency
of the transformer itself. As we have not
had an opportunity to give the one in question
a trial, we would not be justified in expressing

an opinion. See Mr. Getz's article in this
issue.
1541, Sending and Receiving Radii.

. K. H., McComb, Ohio, asks the radius of

is station with 1 in. coil. (2) With 4 k.w.
open core transformer? (3) How to improve
his set? Ans.—(1) and (2) we refer you to
article by Mr. Getz in February, 1910, issue.
(3) See article by Mr. Kerr in ctober, 1909,
magazine.

1542. Loop Aerial. R. H, Brooklyn,
N.Y., asks questions regarding his receiving
radius, and on the construction of a loop aerial.
Ans.—We refer you to an article on * Workin,
Distances of Wireless Stations,” by W. C.
Getz, in the February, 1910, ELECTRICIAN
AND MECHANIC for answers to your ques-
tions.

1543. Buzzing in Phones. J. D, Wal-
tham, Mass., asks: (1) How can he overcome
the buzzing in his phones? (2) For dimen-
sions of glass plate condenser. (3) Would it
be all right to connect a finer wound coil to
his tuning coil so as to get better results, so
one would condense the other? Ans.—(1)
Have you tried a loop aerial and variable
condenser? Refer to Mr. Getz's article in
February, 1910, issue. (2) As you do not
state what size coil or transformer the con-
denser is to be used with, we cannot very well

ive you dimensions. See article by Mr.

etzin thisissue. (38) We do not quite under-
stand your question. If you are thinking of
something on the order of a loose-coupled
tuning coil, Mr. Cole’s article in the September,
1909, issue would help you.

1544. Positions of Primary and Secondary.
W. L. R, Mitchell, Ill,, asks: “Why is the
secondary of the transformer, described in
the January issue, wound on first?” He
understood that the ‘‘primary should go next
to the core.”” Ans.—No doubt you are con-
fusing the closed-core transformer with the
open-core or induction coil type. If you will
again examine the cross-sectional drawing
o% this transformer (Fig. 2), you will notice
that the core is built up and around the wind-
ing so that, indeed, the primary is “‘next to
the core.”” Practically just as good results
would be obtained if the positions of the
winding were reversed, although the differ-
ence in the length of wire would have to be
considered.

1545. Connections of Transformer.
J. C. J., Montreal, Quebec, asks: Should not
the second layer of secondary be connected
to posts 2 and 3 instead of 3 and 4 in trans-
former described in January issue? Ans.—
You are right. Thatis a typographical error
ip the text. Connections should be made as
shown in the diagram, Fig. 12, page 11, in
fanuary number.

1546. Wireless Hookup. H. D. K., Erie,
Pa., sends sketch of wireless system and wishes
to know what improvements can be made
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in the ‘‘hook-up’” Ans.—In your transmit-
ting circuit you have your spark gap across
your transformer and your condenser in
series with the helix. Better regulation
would be obtained by having your condenser
across the transformer and the gap in series.
You also have a portion of your Eelix short
circuited by the branch from the ground
lead. This will form a local oscillating circuit
which will be of no use, and at the same time
cut down the efficiency of your set. Then,
you have arbitrarily fixed the position of
your ground and aerial connections to the
opposite ends of the coil, which will give you
extremely tight coupling, and will not permit
tuning in groper manner. The receiving side
is provided with too much apparatus, as while
it would probably work, the same result could
be accomplished with a loosely coupled tuner
or variometer alone. It is doubtful if the
coherer device will give satisfactory service.
You will find out as you experiment further
that simplicity is what is most desired in
wireless work. An operator who has five or
six switches and several pieces of apparatus
to manigulate generally has too much to do
to get the signals. We would advise you to
model your transmitting side after the dia-
grams of recent transmitting stations given
in the recent issues of this magazine.

1547. Sixteen-Mile Set. C. E., Garden
City, Kans,, asks: S\ll) I have an aerial which
is composed of four No. 18 copper wires 100 ft.
long, strung between a mast 73 ft. high to a
windmill 30 ft. high. The lead-in wire is
weather proof No. 12 copper wire. I have a
100 A. ground switch and a ground wire No. 4
running to 6 14 in.gal.rods 6 ft.in ground. The
receiving set is composed of one set of tele-
phone receivers, total resistance, 2,400 ohms,
one tuning coil made of D.C.C. No. 18 wire
for primary wound on a core 15 in. by 4
with a secondary of No. 32 S.C.C. wire, one
layer wound for 3 in. on the outside of primary,
one slide contact on primary. Have poten-
tiometer of 400 ohms and a fixed condenser.
Sending set 1 in. coil, sending helix wound on
cage, composed of 25 ft. of No. 8 copper wire.
Spark gap, fixed condenser, and fine large key.

hat I want to know is, what improvements
will we need with two stations almost iden-
tically the same td be able to talk 16 miles
over sand hill with the one station on the
north side of the Arkansas river and the other
about 15 miles south of it in the hills. (2)
Have been using home-made detectors to
talk around town. I had an electrolytic
and a No. 1 one not at all good, so I used a
carbon one composed of two carbons with a
needle across. Tell what cause of trouble.
Ans—With the exception of the detector
you have a fine set that you should be able
to work at least 20 or 30 miles, if your trans-
mitting apparatus is properly tuned. For a
good detector, see article by Mr. W. C. Getz,

in December issue of this magazine. You
should have no difficulty in also receiving the
government wireless stations at Fort Riley

and Fort Leavenworth, Kans. The carbon
steel detector is an inefficient form, and is not
adapted for good sensitive results.
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TRADE NOTES

Correspondence School Instruction

There are various methods of giving Corre-
spondence School instruction, as in various
other lines of educational work. The natural
supposition is that a correspondence school is
organized for the purpose of ‘‘giving individual
instruction by means of correspondence.”
This presupposes something more than
merely furnishing the student with printed
lessons, which he studies, writes answers to
the questions, sends them to the school, where
they are marked as right or wrong and his
standing in this particular lesson determined
thereby.

The ideal correspondence school, the real
correspondence school does much more than
this. The method is to first determine the
particular kinds of work or the positions of
responsibility that the pupils are to be fitted
for. This gives the general subjects of the
proposed courses of instruction. The next
step is to formulate the subject matter of
the lessons necessary to cover the special
subjects that the pupil should be familiar
wit\!n, omitting all outside subjects, and carry-
ing the instruction along in the identical lines
and under the same practical conditions as
are encountered in actual work. This is the
method pursued by the Modern Systems
Correspondence School, of this city.

Their lesson text books are printed for the
sole purposes of instruction of bona fide pupils.
Being printed in the printing plant of the
school they are not subject to inspection by
the public, and are not sold or otherwise dis-
tributed.

Each of these lesson text books contains
an ‘‘Examination Paper,” which states briefly
the object of the lesson, prescribes such sketch-
ing or similar exercise as is required, and gives
a series of carefully prepared questions which
can only be answered by a knowledge of the
subject, and not by reference to a line or two
of the text. By this means the student's
knowledge of the underlying principles of the
lesson is ascertained. For instance: ten
pugils may answer the same question correctly
and yet no two of the answers are alike
werbatim.

The pupil is required to make a report of
«each lesson, accompanying it by such sketches,
charts, calculations and answers to the ques-
tions as are required. He also includes any
special observations or opinions he may desire,
and he is not only allowed but encouraged to
ask any question he wishes upon obscure

oints in the lesson, or upon the subject of the
f:esson. In this he is given quite a wide lati-
tude. This regort is carefully examined by
an expert with practical experience in the
subject, generally the author of the text of
the lessons. He writes a criticism upon the
report deciding as to the correctness of the
answers, replies to any questions that may
have been asked, gives explanations as to
obscure or not adequately understood points,
and not infrequently solves problems occurring
in the everyday work and experiences of the
pupil. This is the real correspondence school
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work, since it is “giving individual instruction
by means of correspondence.”

* With the ambitious man who is seeking
valuable and important results from his efforts
to qualiigl himself for a better position and the
increased salary which goes with it, there
should be no hesitation in deciding that the
correspondence school managed on this plan
is the best suited to qualify gim for the posi-
tion he seeks.

We are in receipt of a handsome catalog
from Henry Disston & Sons, of Philadelphia.
It is undoubtedly the finest saw and tool
catalog we have ever had the pleasure of
reviewing. The book is bound in cloth and
the text as well as illustration pages are
printed in half-tone on coated paper. The
catalog is a fitting messenger ofe Disston
groducts, which for over seventy-one years,
ave stood foremost in the markets of the
world for high quality, beauty of finish and
efficiency.

The book we received is the Hardware
edition, covering the complete line; for the
Mill Trade the company issues a separate
catalog, which is about the first half of the
Hardware edition and covers circular, band
and cross-cut saws, tools for the mill, files,
etc. In addition to these a pocket edition,
being a facsimile of the above, is issued.

BOOK REVIEWS

Mechanical World, Pocket Diary and Year
Book for 1911. Manchester, England,
Emmott & Co., Ltd. Price 25 cents net.
This well-known handbook, now in its

twenty-fourth year of publication, contains

a most useful collection of engineering notes,

rules, tables and data, together with pages

for 1911 diary and memoranda.

Mechanical World Electrical Pocket Book for
1911. Manchester, England, Emmott &
Co., Ltd. Price, 25 cents net.

A handbook, similar in form and appear-
ance to the ‘“Pocket Diary and Year Book,”
containing a collection of Electrical Engineer-
ing Notes, Rules, Tables and Data.

Construction of Induction Coils and Trans-
Jformers, compiled by H. Winfield Secor,
1910. New York, Modern Electrics Pub-
lication, Price 25 cents net.

A handbook purporting to give detailed
instructions and data on the construction
of induction coils and wireless transformers.
The book contains a large amount of useful
information and also a goodly share of prac-
tically worthless information. The aim has
anarently been to condense into a handbook
of 100 pages the information which could
easily fill a volume of six or seven times its
size. The result is an incoherent mixture
of short articles, some good and some poor.
The one redeeming feature of the book is a
collection of excellent tables of data on the
construction of coils and transformers of
various sizes, which in the hands of a fairly
experienced worker would prove useful.
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EDISON: His

Life and Inventions
By FRANK LEWIS DYER

General Counsel for the Edison Laboratory and Allied Interests

and
THOMAS COMMERFORD MARTIN

Ex-President of the American Institute of Electrical Engineers,

Secretary of the National Electric Light Association

] l ERE is, indeed, the real Edison book.

! g No single figure
of our time has influenced more intimately our danl{ lives.
Yet the full and authoritative story of Edison’s own fife has
never been written until now. In this book one may hear
and see Edison. One of the authors is his counsel, who practicall
shares Edison’s daily life. The entire manuscript has been rea
and revised by Edison himself. This is the personal story of
Edison—his birth in Ohio, his boyhood in Michigan, his experi-
ence as a newsboy, and his work as telegraph operator, winning
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Copyright, 1910, by Harper & Brothers

his way upward.

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

Copyright, 1910, by Harper & Brothers

Chap.
Introduction X
1 The Aqe of Electricity
2 Edison’s Pedigree
3 Boyhood at Port Huron, Michigan
4 The Young Telegraph Operator
§ Arduous Years in the Central West
6 Work and Invention in Boston
7 The Stock Ticker
8 Automatic, Duplex, and Quad-
ruplex Telegraphy
9 The Telephone, Motograph, and
Microphone
10 The Phonanph
11 The Invention of the Incand
(e o 10 lep

'Y

With Many Portraits and [llustrations reproduced from Photographs. Two Volumes. Crown 8 vo.
Ur}tllrt'mmed Edges, Gilt Tops, Full Gilt Back (in abox) $4.00 net. Postage, 28 cents

Clotk,

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

Gentlemen : [ enclose herewith $.4 28, for which please send me, to the address below,
prepaid, the two volumes of EDISON: HIS LIFE AND INVENTIONS

Edison’s establishment in Newark, the inven-

tion of the phono

CONTENTS :
Chap,

12 Memories of Menlo Park

13 A World-Hunt for Filament
Material

14 Inventigg a Complete System of

L ing

15 Introduction of the Edison
Electric Light

16 The First Edison Centra] Station

17 Other Early Stations—The Meter

18 The Electric Railway

19 Magnetic Ore Milling Work

20 Edison Portland Cement

21 Motion Pictures

22 The Development of the Edison
Storage Battery

Very truly yours,

EDISON WHEN BETWEEN 14 AND 15 YEARS OLD

raph, and his removal to Menlo Park in
1876 lead to one of the most absorbing stories in the history
of discovery— the invention of the incandescent lamp. This
is told for the first time. We see days and nights spent in
developing storage batteries, the

honograph industry
application of qutland
cement, moving pictures,
etc. Not as an abstract
genius but asa man, Edison
is made known, and his
personal, his human side is
set before us.

o

Thereisalongand full
technical  Appendix,
describing in  detail
the work Edison has
done. This in itself
is a long-needed book.
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26 Edison in Commerce and
Manufacture

27 The Value of Edison’s Inventions
to the World

28 The Black Flag

29 The Social Side of Edison

Appendix
List of Patents
Index
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WIRELESS APPARATUS

Our Wireless goods are the best on the market, and
are guaranteed to%ORx. Our instruments are made
of the finest materials, and are sold at present ata
gcnce within the reach of every experimenter. Senda
’c. stamp for our large catalogue which contains a full
list of Wireless instruments, Novelties and Electrical
Foods, and also a great deal of Wireless information
or the Wireless exg;erimenter.
THE 1. W. T. WIRELESS CO.
T28m Broadway - - Brooklyn, N.Y.

Gasoline Soldering Iron Blow Torch
; S e ——

DON'T wear yourself out lugging an old clun;sy fire pot.
Use modern tools. Get our free booklet.
EMMELMANN BROS. MFG. CO.

INDIANAPOLIS, IND,. US.A,

LEAD SULPHIDE DETECTORS

These are highly sensitive detectors. More than

double the sensitiveness of silicon detectors. Materials
for making detector sent by registered mail to any
address on receipt of $2 money order. . All our
materials are guaranteed and tested for sensitiveness,
MONEY REFUNDED IF NOT SATISFACTORYV.
ERNEST C, OROCKER
9 Dickens Street, Dorchester, Mass.

c.p. on 110

AMPS for Wireless Exqgimenters

? '..}'\ = volts d.c and a.c
et ! 1 = &:ﬂ 5amp. incl. rheo-
‘\ \ 5 stat and carbons,

$3.50 (regular
$15.00.)
OnI{ElLfew left from a job lot; and other things.

ECTRIC MOTONRS about 1-16 1LP. f ..
batteries. $3.25. (reg. $9.50.) or 110 volta d.c. or

COSMOS ELECTRICCO..132-136 Liberty St., New York

WIRELESS =xtrioromary

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

8310b Indiana Avenue Chicago, IIl.

B I G 200 -p. ELEGTRIGQ!_.H and

WIRELESS CATALOG 4c stamp

to cover postage) 60 es WIRELESS Instruments for commercial
{nd axpel?l:enghl uee. 185 pasen Motors and Dynamos of all sizes.
86 pages Ministure Trains and Imported Electrical TOYS 2O pages
Telegraph Instruments. 40 p.gel lectrical Novelties, etc. 30 pages
General Electrical Supplies. Get this catalog today---you need it.

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

The most wonderful an9

¥ C 'l‘ R o M fascinating sclentific study
J of the age. Every Bov,
p ,.,\ GIRL and GROWN-UP

. lhﬂldd“kvllﬂ' ib'ti.u( it. The
V= new (4] AMP
ELECTRICAL PRODUCTS —our 112-Page Catalo
sow ready, the most complete and interesting book ever {ssued, E
Pl of Hlustrations and descriptions of the latest Voltamp Elec.
twical Motors, D Toys. Machine Models, Tele-
and “WIRELESS' Instruments, Ruhmkorff Coils, Spark Colls,
lor Tubes, Switches, Meters, Lamps, Flashlights, Transformers,
Teels, etc. The greatest line of nlature Electric Rail-
'ﬂl aver shown. Anything Electrical for Anybody,
ces consistently low. Send for
this catalog &c in stamps or coin
{mo postals answered) which will
be refunded on first order of 50c r
ver. . .. L, L, by

G . v v v v
VOLIAMP ELECIRIC MFGCO.  Wite Bid., Baltimore, Md.

CARDBOARD TUBING

IN S1ZES SUITABLE FOR

TUNING COILS, LOOSE COUPLERS,
TESLA COILS, Etec.

BEETLE & MACLEAN
21 BROMFIELD ST., BOSTON, MASS.

A STORY BOOH FREE

—@

Very interesting and Instructive to those wanting the v best edge
tools made. A postal addressed to Mack cf;.. l;q Bmwn‘n

Rochester, N. Y., sole makers for more tham thirty years
of the famous D. R Baston tools, will bring It with their catalogue,
(In writing mentien this magazine.)

Send 2 cents
for Catalogue

HAVE FUN WITH ELECTRICITY

and learn all the primary principles at the same time.
Get one of Our Home Laboratory Outfits
The cost is small, they last forever, Just the thin

for boys and {loung men who want to study ang

experiment with electricity.

SEND FOR COMPLETE DESCRIPTION AND PRICE

TREMBLY ELECTRIC CO., 8ox 300, Centerville, lowa

TAUGHT

Omnigraph Mtg, Co.
) e'.'.?:.ﬂ? & N:'s'vonx

SENOME Transformer Iron

Taken from old Westinghouse
Transformers

.015 Thick and Very Soft
Needs no Annealing

Strips for making Mr. Curtis’
Transformer (January, 1911, issue)
cut to measure. Price, $1.00

WM. C. HOUGHTON

40 PLEASANT STREET, WALTHAM
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Photographic Magazine Offers for 1911

RULES FOR MAKING MAGAZINE CLUBS

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

EXAMPLES EXAMPLE

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

17 Camera .25 ¢ “ 5

30 Bulletin of Photography .50 “

$1.10
69 $1.10 4.60 American Photography with
[3 3.45 U. S. club price Amateur Photographer
$5.70 U. S. club price for the three
$3.45 club price in U. S. $4.55 Can. ¢ magazines.
Class Publishers’ Canadian  Foreign
Number | Price Posta, Postage
17 ABEL's PHOTOGRAPHIC WEEELY . . . .+ . « « o« « « =+ - . « - $1.50 80.55‘: 31.50
22 AMERICAN PHOTOGRAPHY . 5 0o 0o o O O 0 600 g o o o 1.50 .35 .75
30 BULLETIN OF PHOTOGRAPHY . . . . « « « « .« = 0 o o o 1.76 .50 1.00
17 CAMERA o o . = 5 6 0o o 0o 0o 6 0 o o o o o o o 1.00 .25 .50
17 CAMERA CRAFT snew) o © 0o 0o a o o o o - 1.00 .25 .50
20 CaAuxrA CrRAFT (repewal) . O o o o o o o o o 1.00 .25 .50
120 Caurra Worg . . . . o o o o o o o 6.50 .50 .50

22 Puoto Era 5 c o o o 0o o o o o o o o 1.50 .35 .75
16 PuotocrapHic News . . . . . . . . o o o o 1.00 .25 .50
27 Puorocrapnic TiMES . . . . . . . . - o o o . . 1.5 .25 .50
42 PHOTO MINIATURE . . . . <« « o & « o « o« « o « =« = . 2.5 none none
16 PrOTESSIONAL AND AMATEUR PHOTOGRAPHER . . . . . . . . . =« . 1.00 none .50
§2 WiLson's PHOTOGRAPHIC MAGAZINE 5. 9.0 © © 0 6 0o o 0 o . 3.0 .25 .50
17 ELECTRICIAN AND MECHANIC, until }an. Lmln . .. .. 1.00 .35 .60
24 ELECTRICIAN AND MECHANIC, after Jan, 71, 1911 6 o o o 1.50 .35 .60
40 SCIENTIFIC AMERICAN (Dew) . . . . . . . . 3.00 .75 1.50

Write for our 48 page subscription catalogue sent free on request. We furnish all magazines published.
We will duplicate any price quoted by any recognized subscription agency.

WIT
FOREIGN PHOTOGRAPHIC MAGAZINES IO OREAPGY

Regular In In In Foreign

Price U.S.A. Canada  Countries

THE AMATEUR PHOTOGRAPHER AND ProTocrApHIC NEws (weekly) . $3.75 $4.60 $4.556 $5.20
BRITISH JOURNAL OF PHOTOGRAPHY (weekly) . . . . . . . . . 3.25 4.30 4.65 4.90
PHOTOGRAPHY AND Focus (weekly) . . . . . . . e . . . 2.7 3.70 4.05 4.30
THE PHOTOGRAPHIC MONTHLY . . . « =« + =« =« < « « =« = 1.10 2.25 2.60 2.85
ANNALES PE PHOTOGRAPHIE (Swiss monthly) . . . . . . . . . 1.80 2.60 2.95 3.20
BULLETIN DE LA SOCIETE FRANCAISE DE PHOTOGRAPHIE (twice a month) 3.60 4.70 5.00 5.30
Puoto-MAGAzINE (French weekly) . . . . . . . . . . . . 3.00 4.20 4.50 4.80
ApoLLo (Gierman, twicea month) . . . . . e . o o o . . . 2.25 3.25 3.60 3.85
DAs ATELIER DES PHOTOGRAPHEN (twice a week). . . . .. . 400 4.50 4.85 5.10
PHOTOGRAPHISCHE MITTEILUNGEN (twice a month) . . . o o 4.50 5.00 5.35 5.60
PHOTOGRAPHISCHE RUNDSCHAU (twice amonth) . . . . . . . .. 4.00 4.50 4.85 5.10

(The price of a foreign magazine in the country of its publication, when clubbed with American
Photography, is that of the same club in the U. S. A. as given in second price column.)

Price With American

PHOTOGRAPHIC ANNUALS Poabid Phoiograph

AMERICAN ANNUAL OF PHOTOGRAPHY . . . =« o « =« =« o o ¢ =« ¢ o =« Paper $0.92 $2.00

Cloth 1.4 2.50

BRITISH TOURNAL ALMANAC . « . « + « o o o o o = o o o o o = Paper .77 2.00

Cloth  1.37 2.50

DEUTSCHER KAMERA ALMANACH . . . « « =« o & o o o o o o o o = Paper 1.25 2.00

lol 1.76 2.50

Die PHoroGrAPHISCHE KUNST 1M JAHRE 190 . . . . . . . . . . . . 2.50 3.25

PENROSE PROCESS YEARBOOK « « =« =+ =« « o o o o o = o o o o =« = 2.50 3.50

PHOTOGRAPHIC ANNDAL. 1810-11 . . . . . . . . . . . e e e . Paper .58 1.75

PHOTOGRAMS OF THE YEAR 1910 . . . . . . . . 5 5 5 }Paper 1.00 2.28

Cloth 1.50 2.75

\WELLCOME's EXPOJURE RECORD AND Drary . . . . . . . . . . . . . .50 1.65

(Add 35 cents postage on American Photography if these clubs are ordered from Canada or 6o

cents lo foreign countries.)

Make all remittances by Money Order or Registered Letter

AMERICAN PHOTOGRAPHY, 221 Columbus Avenue, Boston, Mass.
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THE LATEST LIST
OF BOOKS FOR

AVIATORS

HOW TO MAKE A 20-FT. BI-PLANE GLIDER
that will cnrr{ an ordinary man, A practi-
cal hand-book on its construction with de-
tailed diagrams and full particulars. By
A.B.Morgan, By mail

FLYING MACHINES—PAST, PRESENT AND
FUTURE, A popular account of flying ma-
chines, dirigible balloons, and aeroplanes.
Describing many difierent kinds of machines
and their chief features. By A. W. Marshall
and Henry Greenly. 138 pp., 23ill. By mail

THE BAROMETICAL DETERMINATION OF
HEIGHTS. By F. ]. B. Cordeiro. With an
appenqix on the air Barometer. Limp leather.

y mai|

A TEXT-BOOK OF AERIAL ENGINEERING.
By Herbert Chatley. 119 pp.; 61ill. Cloth.
Bymail..oooooiio oo e,

TABLES OF BAROMETPICAL BEIGHTS TO
20,000 FEET. By W, H. Mackesy. PFor use

with the ameroid, also the mercurial barome-
ter. Limpcloth. By mail

THE FORCE OF THE WIND, By H. Chatley.
91 pp., illustrated. Cloth.................... 1

THE ATMOSPBERE, ITS CHARACTERISTICS
AND DYNAMICS. By P. ]J. B. Cordei

eiro.
140 pp., 35ill. Paper, by mail, $1.60; cloth, TS

by mail...........

THE RESISTANCE OF AIR AND THE QUES-
TION OF FLYING, consisting of valuable
data from the author’s own experiments. By

A.Samuelson. 23ill. Paper, by mail....... .
FLIGHT VELOCITY. By A. Samuelson. With
5 plates. Paper,bymail..................

AIRSHIPS—PAST, PRESENT AND FUTURE.
Together with chapters on the use of balloons,
in connection with meteorology. photograg)hfvl:
etc. By A. Hildebrandt. 3861 pp., 279 i

Bymail.................... 0006000 0000000 3

A POPULAR EXPOSITION OF MODERN
AERONAUTICS. With working drawings.
The author fully treats all phases of aerial

navigation. By V. Lougheed. A most in-
teresting and practical work. 550 pp., 279
illustrations and drawings, By mail........

MODEL AEROPLANES—HOW TO MAKE
AND FLY THEM. By E. W. Twining. Con-
sisting of five sheets of scaled drawings, show-
ing tgree different models, with descriptive

booklet. Bymail................. 0000060

£0.58

78

2.76

| COMPLETE SET OF PARTS in the rough for a

small flying machine that anyone could make
up with a little care and a few simple tools.
By mail

NO. 3 MODEL, COMPLETE SET OF PARTS in

the rough with the rubber to make a model
(asillustrated in the Twining model aeroplane

drawings). Bymail.........

‘ AEROPLANE PORTFOLIO. By D. R, Ken-

nedy. Containing 9 large sheets of scale
drawings of the following well-known ma-
chines:—Biplane: Wright, Farman, Voisin,
Cody and Herring-Curtis, Monoplane: An-
toinette, Sentos Dumont, Rep and Bleriot.
With booklet containing a short description

of each machine. By mail.........

THE MODEL ENGINEER, Vol. 21. Contains
a number of articles on model flying machines,
propelling mechanism and propellers; repre-
senting the latest practise; with description
of how tomakethem..........c..c......nn..

ARTIFICIAL AND NATURAL FLIGHT. A
ractical handbook on flying machines. B
Eir Hiram Maxim, 94 ill. gy mail...........

HOW TO BUILD AN AEROPLANE. By R.
Petit; translated from the Prench. A good
dealing with the construction and the

motor. 8vo., 82ill. Cloth; by mail........

MODEL FLYING MACHINES, Their design
and construction. By W, G. Aston. A first
rate little book, showing numerous methods
of propelling models, making propellers, con-
struction of different kinds of ‘models, etc.
130pp. 84ill. Bymail....................

MODEL BALLOONS AND FLYING MACHINES.
With a short account of the progress of avia-
tion. By J. H. Alexander, M.B., A1.E.E.
12 mo., 127 pp., 45 ill., 5 folding plates. This
practical work gives data, working drawing
designs and details which will assist materi-
ally those interested in the problems of flight. .

FLYING MACHINES. Construction and o
eration. By W. J. Jackman, M.E., Thos. ﬁ.
Russell, A.M., M.E., and introductory chap-
ter by Octave Chanute, C.E. Pocket size.
250 pp., fully illustrated. Leather and cloth.
Round corners, red edges. A “Show How"
book for those who wish to build and operate
flying machines. Price, flexible leather, $1.50
Cloth binding.......... teseteicsnianianans

1.18

2.10

56

1.60

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




INTERNATIONAL
LIBRARY
¥ OF.

TECHNOLOGY |

ALTERNATING
CURRENTS
TRANSMISSION OF
ELECTRICITY
AND POWER

INTERNATIONAL
BOOK GOMPANY

ELECTRICIAN AND MECHANIC

The Most Practical
Electrical Library

The Electrical Engineering Library is part of the International
Library of Technology that cost $1,500,000 in its original preparation.
It contains the knowledge given from the life experience of some of the
best electrical engineering experts in the country, edited in a style that
nineteen years of experience in publishing home-study textbooks has
proved easiest to learn, to remember, and to apply. here is no other
reference work in the world that so completely meets the needs of the
electrician as the Electrical Engineering Library. The volumes are
recommended by the highest authorities and are used in nearly all the
leading universities and colleges. Not only can they be used to great

advantage by superintendents, foremen, and engineers as an authori-
tative guide 1n their work, but since they can be so clearly understood,
even by persons having no knowledge of higher mathematics, they
can be used by all classes of electricians that are desirous of advancing
to higher positions.

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

XV

Cables,etcv 90 000000000060 0606000 00009090000
*
. TheElectrical Librarycon- ¢+ International Textbook Co.
tains 17 volumes durably and ¢
handsomely bound in three- § Box 930, SCRANTON, FA.
fourths red morocco. Each o l’lea;re‘‘::lrlul.sv:mmma ';::)heo' :ﬂl).l‘lgnﬂono:o-rme‘;'lull
¥olume is 6X9 incheslin size. . PSS aolgty, :ié:;gs;e‘clal{l::;geren::c Yo the
hey may be purchased in sets St
of ﬁ\)"e ormore volumes. Ilfyou o
wish to know more about the  Name
most practicalelectrical library
in the world, ¢ St. and No.
Send the coupon NOW. .
, City State

T 000000000000 09000

00 0606000006008 8 00009 sss000s0®
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Published August 31, 1910 —

The Science
of Poetry

..and the.. 7
Philosophy |
of Language

s

Hudson Maxim

The world’s only scientific treatise. The most
valuable and instructive book ever published
for poets, prose writers, public speakers,
students and teachers of language and literature.

WHAT THE BOOK IS:

1st. It is the only scientific and practical written, and for the first time makes
method for literary criticism and plain the true functions of sound in
analysis. both the expression and the impres-
2d. It is an absolutely scientific standard sion of thought and feeling. .
for uniform judgment in determining 6th. It gives the only scientific basis of
the relative ‘merits of literary rhetoric.
productions. 7th. It gives the only scientific basis of
8d. It teaches the only practical and efficient oratory.

means for the standar_diza_tion of poetry guh. It contains two hundred exemplifica-
and for the determination of what tions from the great poets, embracing
constitutes true poetry. seventy-five per cent of all the greatest

4th. Itgives for the first time a scientific and poetic linesin English literature, which
satisfactory definition of poetry. serve admirably as touch-stones of
6th. It examines in detail the growth of poetic values.

human speech, both spoken and

The book is of inestimable value to every man and woman of letters, and to every
instructor and to every student of letters.

Any student, any instructor, any public speaker, any writer, possessed of this work
has an infallible and necessary guide which he or she can use to great advantage every
day in the year,

A big book over 800 pa es, cloth bound, size 93% inches long, 7 inches wide.
18 illustrations by William Oberhardt,
Price, $2.50, Net; Post-paid, $2.75
For Sale by all Booksellers or the Publishers

Funk & Wagnalls Company, Pubs., New York City, N.Y.
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The History of
The Telephone

By HERBERT N. CASSON
Author of “The Romance of Steel,” etc.

HO car deny that a history of the rise of
the telaphone, through untold vicissitudes
to its present commercial importance, and

the financial support of over a billion dollars in
the United Stztes alone, to say nothing of the rest
of the world, i3 interesting.

Yet in spife of our familiarity with this indis-
pensable instrument, and our absolute dependence
uponit in mzny ways, how few of us know any-
thing of its history.

Mr. Casson has a unique faculty of describing
the evolution of commercial enterprises in sucha
wag as to make his writing decidedly entertaining,
and in “The History of the Telephooe’’ he has
produced a wbrk that every one interested in elec-
tricity will firid highly instructive as well.

Profusely illustrated. Cloth Bound,
299 Pages.  Indexed.  $1.50 net.
At All Bookstores

or from

A. C. McCLURG & CO., Publishers

New York Chicago San Franclsco

If I Will Agree

READY JANUARY, 1911,

Practical Applied Electricity

By DAVID PENN MORETON, B.S.E.E.,

Associate Professor of
Electrical Engineering
at Armour Institute of
Technology s -~ 1

PRICE $1.50
A book of 300 pages, 200
illustrations, diagrams TICAL APPLIED
anddescrigt;ons. und v
in Black Seal Flexible ICITY
Leather, front and back S >
stamped’ in zold, round
corners, pocket size. An
illustration| on nearly
every e. Compiled
regardless Hf expense.
according to successful
practical experience.
It is auth :ntic, up-to-
the - minute, complete
and contains nouseless
matter, only just such
information as needed
by the Electrical Craft.
Advance Eroofs were
submitted to Consulting and Electrical Engineers and
Educators who endorsed the work as a book that
would surfiass any book of a similar nature now upon
the marke?.
Written for the practical man as well as for the ex-
gert and presented in a practical w:g in plain English.
ractical examples and careful, detailed line draw-
ings are g ven to illustrate the theory and their solu-
tion is incicated, which serves as an‘aid in fixing the
matter firmly in the mind of the reader.

SAMPSON PUBLISHING CO,,

221 Columbus Avenne, Boston, Mass,
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To Get You A Position
Paying Good Wages
When You Graduate From My School of

Telegraphy <&
N

Will You Come? &%
The demand for

telegraph operators \ . 3 o«ﬁ?hﬁ
far exceeds the sup- EEEW/  pojee's hastitute of T Z
ply. My graduates / Vakaraise, M""‘""’

are given immediate

employment by Railroads, Telegraph and Wire-
less Companies, because my school is recognized
as the only one graduating thoroughly practical
operators, If you are looking for

Good Wages, Easy Work
and a Bright Future

write me today. I offer you advantages un-
equaled anywhere. A few of them are:

L Oldest, Largest and _most Successful Telegraph
School in the World. 2. Expert Instructors. 3. Best
Equipment—(we occupy exclusively a large modern build-
ng with R. R. train wire and comglete wireless station
installed.) 4. Low Rates. 5. Easy Payments. 6. Living
expenses earned while learning. Correspondence courses
if desired. Write me today for illustrated descriptive
catalog and interesting testimonials.

GEO. M. DODGE, Pres.
Dodge Institute of Telegraphy

Mitcheoll St., VALPARAISO, IND.

OUR VERY USEFUL

HANDBOOKS

A SMALL ELECTRIC MOTOR TO BE BUILT
WITHOUT CASTINGS.
ByyWm.C. Houghton.......ccooovvineiiiien $0.10
HOW TO MAKE AN ANNUNCIATOR.
ByT.E.O'Donnell..........cooiiinevnnen .10
HOW TO GRIND AND SET EDGE TOOLS.
By M. Cole. .10

MAEING AND FIXING ELECTRIC BELLS AND
BATTERIES.
BY M. Cole....vovererernennnenaenannsons 10
TEMPERING STEEL, ANNEALING AND CASE
HARDENING IRON.

By M. Cole.....coveeeevrnanasccacaesenences <10
DYESb STAINS, INKS, LACQUERS, VARNISHES
AND POLISHES.
By Chas. G. Leland and Thos. Bolas......... .10

WOOD-CARVING FOR BEGINNERS.
By Chas. G. Leland. Revised by Frank H. Ball .20

GOUgE-cVIORK AND INDERTED WOODWORK.
Yy

has. G. Leland and Rev. F.C. Lambert... .10
DESIGNING AND DRAWING.

By Chas. G. Leland.....coceieaeencncecnea. <10

SAMPSON PUBLISHING CO.

221 Columbus Ave., Boston, Mass.
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Telling all about PATENTS; Illustrates 100 Mechan-
klf Movements; sets forth NEW and EASY
AN of MAKING PAYMENTS.
CHAS. E. BROCK, Patent Attorney
917 F S8t., Washington, D.C.

PATENTS

BOOK ADVIg IéEARCH Al!ll)) FAY
LIST O; INVEN%IONS WANTED } FREE

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

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

$250,000 INVENTION WANTED
Write far owr FREE BOOK; gives list of other nceded in-
veatiens; talls how te pretect them.

Patent Obtained er Fee Returned
Ne charge for report as te patentability; send sketch or
moedel. Patents advertised for mle free.

H. ELLIS CHANDLEE & CO., Successors to
WOODWARD & CHANDLEE, Attorneys

1282 F St., Washiogton, D. C.

DATENT -

PATENTS in CASH DEMAND

Many deals closed by our clients—one recently for
$680,000.00 —our proof of Patents that PROTECT,
Send 8¢ postage for our 3 books for Inventors.
R.S. & A_B. Lacey, Div. OL‘Wnbiute-. D.C. Estab. 1869,

=NT YOUR IDEAS

» $8.50¢ for one invention. Book,
. “How to Obtain a Patent” and
“What to Invent" sent free. Send rough
8ketch for iree report as to patentabllity.
| Patentsadvertised forsale at Oour expense
jin fourteen Manufacturers' Journals.

Patent Obtained or Fee Returned

CHANDLEE & CHANDLEE, Patent Att’ys
Estadilshed 16 Years
1017 . 'street, Washington, D. C.

o AN . 1R

FTIIIT] Ye Secure Puenn, NO FEE IP E FAIL.
Start right, Free book—How to obtain, fiasnce snd

= € patents.  Send sketch or model for free
FARNAAR & SUes. Dot aitvs: W renmeran

Electrical Diriven
Foot and Power Lathes, Lathes. Planors.
Shapers, Drills, Milling Attachments, Machinists’ Sup-
plies, Chucks, 'fools. ogs. Best and cheapest made.
SHEPARD LATHE CO., 133 W. Second, Cincinnati, O,

PATENTS SECURED

OR FEE RETURNED. Send Sketch for FREE REPORT as
to hmnbﬂiz‘.n GUIDE BOOK and WHAT TO INVENT
with vzllnble of Inventions Wanted. SENT FREE. Ome
Million Dollars offered for one invention; $16,000 for sthers.
Patents secured by us adn:ﬂ.ud free In World’s Progress; Sam-

ple Free.
VICTOR J. EVANS & CO.
815 ¥ Street Washingten, D.O.

Mr. A. E. WATSON"’S
“STORAGE BATTERIES, Their

Theory, Construction and Use”

In 2 new REVISED and GREATLY ENLARGED
edition, will be out January 25th.  Price 81.50

Also LEON W. BISHOP’S new book,

“Wireless Operators Pocketbook’’

81.00, and will be for sale at all leading bookstores,
or from the publishers, with 8c for postage

BUBIER ELECTRICAL PUB. CO.
LYNN, MASS,, U.8.A.

KITES

THE KITE BOOK

Just what every live boy wants

THE CONSTRUCTION and

WEAK AUTO SPRINGS

You are handicapped with weak
lprinﬁs. your car rides easy when partl
loaded, but bumps when fully loade
or on rougll‘l roads. | X

STOP IT witha pair of “Super Coil”
Bumpers, Easily applied to any car.

Supplementary SpiralBumper Co.
1876 Broadway, N.Y. City

FLYING OF KITES

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

Price 20 cents, postpaid

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

tournament described. Full of interesting

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

OHIO ELECTRIC WORKS, Cleveland, Ohio

suggestions.

Send for our ‘*cApproved List of Books*”

The MANUAL ARTS PRESS
603 Y.M.C.A. Building, :: Peoria, Ill.
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WIRELESS TELEGRAPHY

In response tc many requests, we publish below
a list of books or wireless telegraphy, with the prices
at which we can fumish them, postpaid.

COLLINS, A, F.

Wireleas Telegraphy...coceveciecnconcnecee .$3.00
ERSKINE-MURRAY, J.
Handbook of Wireless Telegraphy........... 3.50
SAINT JOHN, . M,
Wireless Telezraphy for Amateurs and Stu-
P R A 1.00
SEWALL, C. H.
Wireless Tele';nphy ....................... 2.00
RELASAC
ireless Telegra: an ‘elephony Popu-
larly Expla.inecf..’: .......... ? ........... 1.08
MAVER, W,
Wireless Telegraph¥..c..ccovveveenens ve... 2.00
TESLA, N.

Experiments/with Alternate Currents of High
otential and High Frequency. A classic
work and the authority on thesubject ..... 1.00
FLEMING, J. A.
Principles of Electric Wave Telegraphy. A
gomyi)rel;ansive digest of wireless te egraphy
in all of ite branches. One of the most com-
plete and practical books ever publish

Elont.hinuh ectlflhd 6.60
ementary Manual of Radio-telegraphy an
Radio-telophony for Students mf Opera- S

HOWGRAVE-GRAHAM, R. P.
Wireless Telegraphy for Amateurs......... .. 1,00
s Telegrapby and Teleph larged

ireless Telegraphy an ephony, en!
and rOprntad. s v rssss:es PR 114

HARRISON, NEWTON, E.E. i

Making Wireless Outfits.—A concise and
simple ex planation on the construction and
use of smple and inexpensive wircless
equi&t)ne its, for wndinf and_receiving up
to1 1

niles, giving full details and draw-
ings of a tus, diagrams of circuits and

tables. mo. cloth, 80 cents; in paper
COVETS. o laeeersoasacs casnsesasosanssosssss 26
Wireless Telephone Construction.—How to
make arid use an inexpensive equipment.
cloth, 50/cents; Paper, ...cocovecevorcen- 26
TWINING, H. LaV,, AB.

Wireless ‘‘elegraphy and High Prequency
Electricity.—A most complete manual con-
taining detailed information for the con-
struction of transformers of from 100 watts
to 5 ldlowatt capacity; wireless telegraph
and high frequency apparatus, with chap-
ters on their thecry and operatien. 1909... 1.60

MORGAN, 4LFRED POWELL

Wireless Telegraph Construction for Ama-
teurs.—A manual of practical information
for those who wish to build experimental
wireless instruments, whiclr can be consid-
ered as somethingi more than toys, but are
still comsiderably less expensive than a high

e -ommercial set. No attention
pilid to the history of the art, the space,
insteac, being devoted to short but com-
plete explanations of the uses of the various
instruments as well.as the structural details.
1910.. . c0seaseraosonsansseoscsenuossanes 1.80
HALLER, GEO. F., and CUNNINGHAM, ELMER T.

The Tesa High Prequencr Coil. Its Con-
struction and Uses.—Full and explicit di-
rections for the construction of apparatus
peeded for experimenting with high fre-
quency currents, This book fills a long felt
vacanty in scientific literature, Intended
for the advanced experimenter. 1910..... 1.36

ROBINSON, Lieut. Com. S.S.

Manua!l of Wireless Telegraphy For Use of
Nava! Electricians. An exceptionally com-
plete and instructive book for the wireless
OPETREOT. ¢ s e voenonsomarssosonssssanee 1.25

—
T ——

Sampson Pub. Co., Boston, Mass.

Our Special
Magazine Offers

We list below onrrrlcu on a large number of the
most popular technical muinu. alone and in combl-
nation with ELECTRIC AND MECHAKIC, GOOD
ONLY UNTIL FEB., 16, 1911. If you do not ses the
magazines you want list write us. We will 'omoto

ou a price on any magazine published and it be

wer than you can get anywhere else. Write us
what you want and we will quote you price by return

Reg. Price
1 year
$3. Aeronautics .....
2.00 American 2.00
1.00 American Boy....ocove00e 100 1.70
300 American Carpenter abd Bullder 1.76 2.60
4.00 American Machinist. ghokly 388 4.60
1.00 American Machinist. (Monthly 1.00 1.88
1.60 American Photography..... ... 180 196
.50 American Poul ournal . A48 1
1.00 American Thresherman.. J8 1.60
1.50 Baseball Magazine......... 1.0 3.10
1.00 Blacksmith and Wheelwright 1.00 1.88
1.00 Iding Age 500000 100 185
1.60 140 338
1.00 88 1.0
100 C e 1.00 1.60
1.80 Electric Journal........... ... 140 3268
3.00 al World, Weekl¥) ... 3.00 880
1.00 rical World. (Monthly) 1.00 186
1.00 88 1.70
5.00 490 6.76
1.60 1.60 1.9
1.80 1.60 196
1.00 100 1.88
1.80 1.50 1.96
1.00 1.00 1.70
1.00 80 1.68
.80 50 146
1.00 1.76 2.60
1.00 88 1.70
2.00 2.00 3.85
1.00 80 1.68
2.00 s 3.00 2.85
(Por Home Builders)
1.00 Keystone (For Jewelers)...... 1.00 185
1.60 Manual Training Mnﬁ: e.... 1.50 3.38
$.00 Model Engineer and Electricl 378 3.60
1.00 Modern Electrics.. .80 1.68
1.00 Modern Machinery .88 1.70
1.00 Modern Painter. 86 1.70
2.00 Motor Boadngl.l. 1.00 1.70
1000 Motor Cycle Illustrated....... .90 1.76
2.00 Moving Picture World. ........ 180 3.65
1.80 Musician .......cccoceieaann 1.60 1.96
2.50 National Geographic Magazine. 3.38 3.10
1.00 National Sportsman.......... 1.00 1.70
3.00 Y e 8. 3.20
1.00 Plumbers’ Trade Journal...... 100 170
1.00 Popular Electricity..... ... 100 1.68
1.00 Poultry ............ . .80 166
.80 Poultry Keeper.... 46 1.30
2.00 Power and the Eng 1985 3.80
1.00 Power Boating 100 1.85
8$.00 Recreation ... 3.00 12.60
1.26 School Journ ... 135 186
8.00 Sclentific American........... 278 3.60
8.00 Scientific American (new)..... 276 3.00
1.00 Sewing Machine Times ...... 90 1.76
2.00 Show Card Writer...... 580000 2.00 2.88
1.00 Success Magszine......... ... 100 1.85
1.00 Talking Machine World....... 90 176
1.0 Technical World............. 1.50 1.98
2.00 Telegraph and Telephone Age 1.80 3.65
2.00 Upholsterer 1.76 2.60
1.60 Violinist .... 2.20
1.00 Woodworker .. 1.76
Forelgn and C

ON FEB. 16, 1911, ALL THESE Club Prices WILL
ADVANCE 38 Cents.
Make all remittances by Maney Order or Registered Letter.
Sampson Publishing Co.
221 Columbus Ave., Boston, Mass.




XX

SALE AND EXCHANGE

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

WIRELESS TELEGRAPHY

SPECIAL PRICES—1,000 ohm Wireless Receiver, double
pole, special thin diaphragm, hard rubber case wound with
copper wire, $1.75. Leather-covered head band, double,
$1.00; single, 60 cents. *National” receiving condenser,
30 cents. ATERHOUSE BROS., Bourne, Mass. (2)

WIRELESS OPERATORS : ATTENTION! Send 10 cents

for a new hook-up, used by the U.S. Navy and guaranteed

to cut out 98 Bgocent. of all static and interference, H.

WINFIELD § R. Electrical Expert, 206a W. 23d St.,
ew York City. (2)

SPECIAL—I have 3,000 D.P.
will be
Wireless receivers wound to
wire, $2.00 each. Address,
Musf:egon Heights, Mich.

telephone receivers which
sold at 25 cents each, absolutely guaranteed to talk.
1,000 ohms with black enameled
(l;) W. VROOMAN, P.O. Box 88,

|
f

|
|

ELECTRICIAN AND MECHANIC

HAVE YOU A CAMERA?—Send us 25 cents for the three
latest numbers of American Photography, which retail at
45 cents, The biggest and best photographic magazine
published in America. Full of practical articles, formulas
and directions for making better pictures. The magazine
conducts monthly prize competitions open to all readers
with liberal prizes. = The editors criticize readers’ prints an
answer questions. If you are interested in photography,

ou should know the mi}azine. Samxle copy, 10 cents.
xl.SOa ear., AMERICAN PHOTOGRAPHY, 1164 Beacon

Bldg., Boston, Mass,

ELECTRICAL

AN ELECTRICAL LIBRARY FREE—Write today for
Eaniculars. and copy of our illustrated book catalog. POP-

LAR ELECTRICITY, Book Dept., 434 Commercial Bldg.,
Chicago, Ill. (9)

FOR SALE—One Cariisle and Finch 75-watt dynamo;
ood condition, $5.00. H. W. BOURLET, U. Wilder Hall,
ilanover. N.H. (s)

EXCHANGE—Some 1 h.p. Dynamo Castings. One &
section commutator, one 2-section. Want Electrical Books.
ROY A. CRIHFIELD, 225 3d St., Lincoln, I,

PATENTS

MACHINERY AND TOOLS

FOR SALE—Complete set of castings with all material

and scre\;(s, with the tgh;leprint for 34 h.p. hgriozontal égﬁoqu
a; ine engine with governor; price, $1 .00,
M%’inR WORKS, 512 Monroe St.. (?hicago. H. (3)

R L g AT
ce, only y each, uck an ounte t, .00.
RJUTTER & HACKETT, Box 955, Lo;:ve‘ll‘ln Mr;ss. 2)

. MODEL Gasoline Engine Castings, Marine, $8.50; Sta-
tionary, $7.50. Drives a 5 ft. model launch or 75-watt
dynamo. S. DRAGOO, 3228 Flournoy St., Chicago, Ill. (2)

FOR SAL

E—4 hp.
H.]. HUBBELL, Kille

Steam Engine Complete, $20.00.
y's Corner, ﬁtY. (s) P

FOR SALE—One small 4 amo; castings, $2.00. One
g(l)g-sw&)tt dgnsmo calstin% l§ l.]O()(.l One 2 h.p. Gagl Iir;gine.
.00, ne complete ight amo co . $70.00,

F. A SALISBURY, 1631 West Genesee St. Symacuma 1 (3

HELP WANTED

EASY MONEY AND LOTS

OF IT getti bscripti
for Popular Ekctn'cwr_ Sls on o scnpél: m.
ri

A magazine. Sells on sight. m-
mission and salary, te today for full particulars, statin
our line of business and where employed. POPULAlg
LECTRICITY, Circulation Dept., 43£ (%mmercial Bldg.,
Chicago, Ill. (9)

WANTED—AGENTS,  MACHINISTS, ATTENTION! [n-
g¢rease salary. New revised Saunders’ Handbook Practical
Mechm_ncs. Best ever-ready reference. Thousands in use.
Postpaid, $1.00; cloth $1.25; leather flap, $1.50. Big
grofits. (21;:. H. 'SAUNDERS, '216 Purchase " St., Bostor
ass,

OPEN a dyeing and cleanin establishment;
capital needed; e:gtceﬁent ofite tell y
et free. BEN-VONDE
Va. (2)

very little
groﬁts. We tell you how. Book-
YSTEM, Dept. A-F, Staunton,

PHOTOGRAPHY

KODAKS, CAMERAS, LENSES, EVERYTHING PHOTO-
GRAPBIC—We sell and exchange. Get our latest bargain
list; save money. C. G. WILLOUGHBY, 814 Broadway,
New York. (tf)

$15.00 FILES YOUR IDEA in the Patent Office under my
‘No-fee-in-advance' plan, and you make and sell under
“’Patent ﬁpplied For."” Send sketch for free report. OBED
C. BILLMAN, Main Office, Cleveland, Ohio. (2)

BOOKS

I.C.8, AND A.S.C. SETS and odd volumes of

books on engineering, wireless, mechanics, shop-
work, etc., new and second hand. Few I.C.8.
scholarships for sale. Bargain, GEORGE F.

WILLIAMS, Box 408, New Orleans, La.

AERONAUTICS

BUILD AN AEROPLANE. Send us $1.00 and we will mail
you blueprints and full directions for building a 3 ft. model
Antoinette, or 2 ft. Bleriot monoplane, or 3 ft. model Wright
biplane; or blueprints and directions for a 20 ft. glider.
CHICAGO AEROpl?AUTIC SUPPLY COMPANY, Room;12,
6030 South Park Ave., Chicago, Ill. (tf)

MISCELLANEOUS

MAKE YOUR OWN FURNITURE at one-fifth cost. Full
size patterns; complete directions: hall seat pattern, 20
cents; arm chair, 60 cents; umbrella stand, 25 cents.
HOME FURNITURE PATTERN CO., 402 Potter Bidg.,
Birmingham, Ala. (2)

MOTORCYCLES, New and Second Hand; MOTORS,
Castings and Accessories. Our Attachable Motor OQutfit
converts any biCﬁcle into a motorcycle at small cost. Write
for catalog and bargain list. SHAW MFG. CO., Dept. 32,
Galesburg, Kan. (7)

FOR SALEMoving Picture Film, 1 cent per foot. H.
DAVIS, Watertown, Wis.

LEARN TO WRITE a legible business hand at your home,
by correspondence; send for free booklet. " LUTHER
S{’STEM. 21 Risley, Cicero, Ill. (10)

PERFECTION POCKET ADDING MACHINE—L; htnin,
seller. _Agents wanted. CINCINNATI SPEC ALT&
MFG. CO., Dept. O, Cincinnati, Ohio.

FOR SALE—Woodworking machinery, tools and stock.
To close bankrupt estate of EllisWoodworking Co. Machinery
comsists of complete factory outfit including toolsfor getting
out store fixtures and fine hardwood interiors. Large quantity
of supplies and finishing materials, lumber in factory and
yards, mouldings, etc. The property inventories ,000,
divided about equally between machinery and stock. To
be so0ld in part as wanted or together. Particulars of the
trustee, I. F. FERRY, Bethel, Conn.
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et the Chautauqua Idea

[ ON'T read at random. Read a definite course. Train
your attention upon a group of related topics. Learn
about “Democratic England” this year. A reading set
of magazine-teacher and four books, complete in itself.
Four such courses of the Chautauqua cycle, read in spare
minutes, will give the college outlook, renew the early vision
of liberal culture, bring that comprehensive understanding
of world movements which makes for personal efficiency.
Course neither difficult nor expensive. Begin NOW.
For particulars address

CHAUTAUQUA INSTITUTION
Chautauqua, New York

Learn About England

g Here is the

e e Standard Reference
ORUAEDIA PR ORI CYEROPEDIA CYCR@PHDI ° o
Y o : — Work on Electricity

of o
and we want you to examine it absolutely free of charge

APPLIED  ARERE APPLED  APRNED  APRLID
IFTRICITY ﬂmcm BRCTEL MY L 1y Al n your own home or office. Read our Liberal Selling Plan
T ] —it tells how we will send you the great six-volume

i : CYCLOPEDIA OF
HRcTRE: Y 577 4]

e S e Applied Electricity

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

We have confidence in this great cyclopedia; we know that it is the rellable authorityon
electricity. 1t is compiled from the instruction papers of the Ameriean 8chool of Correspondence.
written by thirty of the world’s greatest electrical experts. We want you to endorse our clnims and for
this reason we make you this free offer.

1f you want to be an expert—an authority on everything electrical. you need a work that covers every
phase of eleetrical engineering—na work that will tell you what you want to know in plain English withe
out technical terms nnd formulns. =~ That is just what you have in this cyclopedia. These books cover
every bruneh of eleetricity thoroughly, exhanstively, from the elements of electricity to the design and
construction of power and central stations. LRead " Important 8ubjects Covered,’” and then mail the
coupon. The six volumes contain 2,896 pages, ix10) inches in size ; 2.300 special {llustrations. photo-

graphs, plates, diagrams, tubles, etc., beauti ully bound in half moroceo ; titles stamped in 23-karat gold.
" O L - Upon receipt i
This is Our Liberal Selling Plan. 055 o Sote s s
days’ free examination. 1f you decide to keep the books, send us your initial pavment of $2.(0 within

five dnvs and $2.00 every month until you have paid the specinl price of $18.80. he regular price is
35,00, If, after thoroughly examining the hooks. you do not see your way elvar to keep them, motify
us and we will send for them ut our expenge.  Send the coupon to-day. N

IMPORTANT SUBJECTS COVERED

Types of Dynimos and Motors; Elevators; Direct-Current Motors; Electrical Measure-
ments; Electric Lighting; Electric Railways; Alternating Current Motors, etc.; Electric
Welding ; Mercury-Vapor Converter ; Management of Dynamos and Motors; Power
Stations; Cen:rai-Station Engineering; Central-Station Design; Storage Bat-
teries; Power Transmission; Electric Wiring; Electric Telegraph: Wireless
Telegraphy ; Telephony ; Automatic Telephone: Wireless Telephony, etc.

For a short tin¢ we will include as n monthly supplement, for one year, the TECHNI-
CAL WORLD MAGAZINE. This is a regular 81.50 monthly, full of Twentieth
Century scientifie ‘acts, written in popular form. Also ins the latest di
on timely topics i invention, discovery, industry, ete.

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

E.& M,
2’11

A.S.of C.

Plecase send
set Cyclopedia
of Applied FElce-
tricity for five days’
free examination, also
Technjcal World for one
vear. 1 will send §2.
within 5 days and $2.00 a
month until I have paid $18.80,
or notify you and hold the books
subject to your order. Title not to
puss until fully paid.

N LAY Ap—ppp— PR

ADDRESS......0.v.e o

OCCUPATION . cu e ettieiianvinreneeneienaans

REFERENCES «truertiernrinnirnonn
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FREEFE  Working Model of a

Gasolene Engine, Carburettor
and Magneto

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

.nﬁhni..'.f'é’»f'e'.? L on b High Tension Magneto
Notatoy, but a marvelously ingenious plece Dyke’s Working Model of . .

of machinery that teaches you more about the a Carburettor An Elthl:IC dEV|C§ used to sup-

automobile gas engioe than you could learn l ) ply electricity for ignition on a

around a car [n years. Every part is there A device for making dry gas out gasolene engine.

-n:ilt lct?lly works e::actl like ‘l ful:;lz‘ed of raw gasolene for a gasolene en-

engine. You can set the valyes, tim - H

nition, etc., right on lheem;dvel. UEE gine. IT WORKS. IT WORKS.

Dyke’s Working Model of a

with Dyke’s Home Study Course of Automobile Engincering

The Chauffeur

is a man of opportunity. A chauffeur 1s not merely an
automobile driver. Anyone can drive a car. The chauf-
feur who has a right to the title must not only beable to
drive a car, but must know its working principle and
able to locate and remedy any trouble that may arise.

This Young Man Secared a Position

AUG. FALKENHRIMER, Oshkosh, Wis., says: 1 have
obtalned a good position with one of the largest auto manufact-
urers and {t was due to your lnstruction and Diploma;: when 1
showed tne Diploma, the manager saw I was making an effort
to advance and he gave me a trial.”

DONALD STEWART of Oakland City, Ind., took our course,
mastered the subject and is now actively engaged in the auto
repair business.

A.C. WALKER, of Vandalia, I1l., now operates a garage and
owns his own car.

Our testimonial Circular will show you actual photos of these
roung men in their autos and shop, and many original reproduced
etters from various students scattered over the entire world.

Repair Men Needed Everywhere

What an opsortunity for a man who knows the auto-
mobile as the Dyke System teaches it to him. Even if
you lack the small capital necessary to start a garage of
your own these proprietors will gladly pay you a good
price for your knowledge, for, while they will not admit it
they fully realize how helpless they are when the timing of
the valves or commutator needs attention or when the
engine fails to develop the proper power for some reason
that involves thorough understanding of a gas engine
that only such tram:)rég as mine will give. How many
of the repairmen of today have studie —not one out of
2 hundred—he guesses at the right way—he don’t know
the principle. e teach you the principle first, then
give you actual experience on our models.

There are other fields open for the man who completes my
course; The Gasolene Engine for Power and Farm use rapidly
coming to the front—why not be a Repairman or Salesman in this
line. Take the agency for some good engine and go into business for
yourself. Why not?

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

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

Did you ever hear before of such un?clever method

of teaching by ma

My plan {s absolutel: unique, absolutely unrivaled by any other
w&h a set of 24 INSTRUCTION BOOKS that con-

school.” I suppl you

tain the practical results of my own {ntimacy with the industry since
its ve?lrl Inning. They are easy to understand and simpleas A BC,

Fully iNustrated with large, clear charts.

The Dyke System puts an Automobile in your Home
Keep your preseat position. 1 will undertake to w'-eh you in a few
ion and ion of an bl

weeks more about the

and gas engine than you could learn {n years spclnt in a factory or

garage or jn any length of time in a resident school.
the C ! Course t her with a h

d

P 0 of
TICE€ Diploma right now is only $10.00, and on installments if
ﬁ:ng—the price will advaace. We send you

waated. Don't wait too

ever{,thlnx at one time.
GUARANTEE—You can’t lose a cent—order the course and spend
2 days’ time examining same. I you don't like it return and get your

money back. That's fair enough, {sn’t it?

and automobiles.
IT IS FREE

Send for this Catalog

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

FILL IN AND MAIL TODAY

3904 Washington Ave., St. Louis, Mo.
. Kindly send me a Catalog at once by mail, FREE,

:in plain wrapper.

Name.......
Street.......
City....o.... . cree StAte. i iiaiiriiinriaann
Cross Out the Profession You Prefer
‘0O 1 ‘C'?l:tlg’ell::’ a O Repairman O Salesman

OAgent. Salesman, Repairman for Stationary and

oat Gasolene Engines

O Ilintend buying a car QOlowmacar

For our Mutual Advantage mention Electrician and Mechansic when writing to Advertssers
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Are You Building a

Coil or Transformer

Best grade of copper Magnet Wire
to readers of this magazine at follow-
ing net prices:

No. 32 Endmeled per pound $1.27

No. 34 « 1.65
No. 36 “ “o oo« 2.29
No. 40 & per ounce .50

[ 113 [

per pound  5.40
No. 34 Single cotton-covered
per pound  1.05
No. 36 Single cotton-covered
per pound  1.30
These prices are net, expressage or
postage tc_be paid by purchaser on
orders of less than five pounds. For
each pound add 20 cents postage, or
have sent by express.

SPECIAL OFFERS

for those who desire to build the Six-
Inch Coil described in this issue:
Complete core, annealed iron wire,
packed and insulated, ready to wind,
by express prepaid . 2 $1.00
Sufficient No. 36 S.C.C. wire to
wind secondary of above coil, sent by
express prepaid . . .+ $6.50
This  wire wound in sections,
thoroughly impregnated with pure
paraffin wax and ready to assemble on
tube, . . c c $12.00
Five pounds No. 34 S.C.C. wire for
same ccil to give heavier spark, by
express prepaid, . . c $5.25
In seciions ready toassemble, $10.00
Seven pounds No. 34 enameled wire
for this coil to give heavy five-inch

spark, prepaid, . . c $8.25
Wound into double sections ready to
assemblp, . . . . $17.00

The |labove sections impregnated
with becswax instead of paraffin at 5%
in advance of prices quoted. Special
sizes and forms of sections wound to
order at reasonable prices.

STANLEY CURTIS

160 HUNTINGTON AVE., BOSTON, MASS.

You—

Whether Student or Expert
this Complete Cyclopedia of

APPLIED
ELECTRICITY

will be found useful as a guide and reference work

. This Cyclopedia comprises six big volumes—bound
in half morocco, contains 2,806 pages 7x10 inches—
Pnnted on special paper, in large, clear type—2,
ull-page plates, diagrams ormulas, etc It
written by thirty expert Electrical Engineers—the
bnz‘lgest men in the 8rofession.

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

WILL YOU EXAMINE THESE BOOKS
FREE OF CHARGE?

If you are interested in Electricity, we know these
books are just what you want. To convince you of
this, we will send a complete set to you by prepaid ex-
press: keep them five days; examine them thoroughly
and carefully; test them; ap| ly the knowledge they
contain to your every-day work. If you decide to keex
them, send us $2.00 after five Qa{s and $2.00 a mont
until 'you have paid the special price of $18.80. The
regular list price is $36.00. ust fill in the coupon be-
Jow and mail it tous. The ks will be sent to you
at once.

IMPORTANT SUBJECTS TREATED——
Theory, Calculation, Desi; and Construction of Generators
and Motors—Electric Wi ngr—EIecMc Telegraph—Wircless
Telegraphy—T h—Types of Dy and Motors—
Elevators—Direct.Current  Motors — Direct.Driven Machine
Shop_Tools —Electiic Lighting—Electric Rallways—Alternat.
ing Current Motors—Single Phase Electric Rallway—Manage-
ment of Dynamos and Motors—Power Stations—Central Sta-
tion E 1 il Power :l‘ ;
tic Tele-

A fag Current Machi Telephony
phnne——WTrela“ Telephony. ‘!!elemphnne. etc.

For a short time we wil] include, asa mnnth;! ppl for one
ear, the TECHNICAL WORLD MAGAZINE. Thisisaregular
1.50 hly, full of T h Century {fic facts, written im

ropuln form. Also contains the latest discussions on timely topics
n invention, discovery, industry, etc.

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

FREE EXAMINATION COUPON

American School of Corr d s
Please send Cydnredla of Applied Electricity for FREE examina-
tlon; also T.W.for | year, I will send $2.00 within five days and
$2.00 a month until 1 bave paid $18.80 ; or notify rnu and hoid the
books subject to your order. Title not to pass until fully paid.
ELECT. & MECH, 13-'10

QCCUPATION . ........ g P L RS R Y

EMPLOYER . . ......cooiinarmnananrans
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Wireless Operators !'!

Our new SPEED CODE CHART will teach
you to Receive from the Fastest Operators.

ELECTRICIAN WIRELESS
® MECHANIC || SPEED CODE CHART

INTERNATIONALCONTINENTAL WIRELESS ALPHABET
SUESTION Peatod
O AMATIN SAMPSOH, e, ce ENSH

—START AT TOP—GLANCE TO RIGHT FOR A DASH —
—— CLANCE TOTHE LEFT FOR A DOT——

AU g

Sent poétpaid for 25 cents, or given FREE with
one new subscription to ELECTRICIAN AND
MECHANIC.

SAMPSON PUBLISHING COMPANY

221 COLUMBUS AVENUE - - . . . BOSTON, MASS.
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Before Designing Your

ELECTRIC MOTORS OR DYNAMOS

S8end for our Circular of castings and
ts. Armature discs,commutatore, brush
holders, ete., for Motors of 1.10 to 2 h.x.
l)ﬁnnmos 10 25 l\l’ght. FINISHED MA-
CHINES AT LOW PRICES.

We always liave n few second hand
Motors and (ias Engines. If )"ou need any-
thing in nmeul:ihaxlcnl line write ua.

F. E.

o L, Mgr,
363 7th St., Buffalo, N. Y.

SETS OF CASTINGS OF
MODEL ENGINES

\SEND 10¢ FOR 126 PAGE
ILL. CATALOGUE.

Self-Taught
A plaln, easily-understood volume for ALL
who bave not had the opportunity of lears.
ing this subject thoroughly, or whe have
torgotten what they omce learned, 287
B i e it ook gy g

. s great little

sent postpald, for - - - . - 60 ctls.
(Stamps accepted), leather binding, §1.
GEO. A. ZELLER BOOK CO., Est. 1870,
4473 W, Belle pl., St. Louis, Mo,

SPANGEVBEHGS
PRACTICAL

ARITHMETIC
Self Taught

Would Yc::l
Like toOwn

A GOOD RELIABLE
Reece Screw Plate

(34 rl AR FOR JwiLRS

Mool MARCRS
—
=
'y
-—

Genuine Reece Screw Plate
Cuttinﬁ Machine Screw
Sizes, Nos. 4-36, 6-32, 8-32,
10-24, 12-24, with 5 adjust-
able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and
Tap Wiench Die complete in polished case with velvet-lined
cover. Sent post-paid lo any address on receipt of

$2.95

E. F. REECE CO., Greenfield, Mass,

Ladies! Save Money and Keep in
=== Style by Reading McCall’s
Magazine and Using McCall Patterns

McCall’'s Magazine will
help you dress styl-
fshly at a moderate
expense by keeping
you posted on the
latest fashions in
clothes and bhats, 60
New Fashion Designs
in each fssue. Also
valuable information
on all home and per-
sonal matters. Only
BOc a year, including
a free pattern. Sub
momacw  memwemams ] SCribo today or send

sl for {reo sample copy.

McCall Patterns will enablo you to make in your
own howme, with your own hands, clothing for
yourself and children which will be perfect
in style and fit. Price—none higher than 15
cents. Send for free Pattern Cataloguo.

We Will Give You Fine Preseats for getting sub-
seriptions among your friends. Send forfree
Premiun Catalogue and Cash Prizo Offer.,

THE McCALL COMPANY, 239 to 249 West 37th St., NEW YORK

T
| MSCALLS MAGAZINE

| Battio Croek, Mich
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Qur Graduates
Are Filling High Salurfed Positions

EARN $25 TO $100 PER WEEK

in easy, fascinating work. Practical, Individual Home

Instruction. Expert Instructors. Superior equipment.

Founded 1899. Twelve years’ successful teaching.
Financlal Returns Guaranteed.

Complete Courses in Cominercial, Fashion, Magazine,
Book and Advt. 1llustrating: A\'e\\'s‘mper. Cnartooning, Let-
tering, Designing, Show Card, Architectural ’erspective,
Pboto Retouching, Normal, Color, General Drawing, etc.

FR EE ARTIST'S OUTFIT of fine instruments and
supplies to each student.

‘Write for particulars
and llandsome Art Hook.

SCHOOL of APPLIED ART
K 71 FINE ARTS BLDG.

Our Own Fireproof Bldg.

B

HMOROLOGICAL DEPARTMENT
BRADLXY POLYTECHNIC INSTITUTE
Formerly Parsons Horologieal

Institute
PEORIA, ILLINOIS
LARGEST and BEST WAYOH
SCHOOL IN AMERICA
We teach Wateh Work, Jewelry,
Engraving, Clock Wor‘. Optics.
Tuition reasonable. Board snd
* rooms near school at modaerate rates.
8end for Catalogue of Informalion.

=y

Blue Process Paper
Blue Printing
Drawing Materials

Chas. E. Moss ;28042 STREET

Our] Big Catalog FREE
"ASKIFOR'ITINOW]
ONLY $1 00

W, Puts this Magnifi-
cent Cuckoo Clock
in Your Home.

A Perfect Time-
keeper, calling the
Hour and the Half-
hour. Nearly Two
Feet High, 14 in.
Wide, in German
Walnut Case.

The Inlaid Woods
of Ash, Ebony and
Mahogany Orna-
ments are put to-
gether with minute
] care. Mail us $1.00

. for one year's sub-
scription to COMMON-SENSE, afterwards
you may pay $1.00 a month for eight months,
which completes the payments on both the clock
and the magazine.

Common - Sense Publishing Co.
Dept. 601
Michigan Boulevard and Fortieth Street,
Page Building, Chicago, Il
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ELECTRICIAN AND MECHANIC

LAST CHANCE

was raised to $1.50 January 1st, 1911, and at the same

time the amount of reading matter in the magazine was
practically doubled. Thus the magazine is even better value for
the price than it was before the change. Although we have
given three orfour months notice of this change in price,we find
that many of our readers feel that they did not get sufficient
warning. Those who buy the magazine from the newsstands,
in many cases desired to see the improved magazine before
subscribing, and distant purchasers did not have time enough
to get in their subscriptions within the specified time. Our
own circulars and subscription catalogues announcing the
change of price were also in some cases mailed so late, that
it seemed impossible to the recipients to avail themselves of
the offer. We have, therefore, decided to allow direct sub-
scriptions, not sent through an agency, to be entered at the
old price until February 1sth. The subscription form for
this purpose is printed below. Do not forget that this is
absolutely the last chance. Send in your order at once.

q The price of ELECTRICIAN AND MECHANIC

ELECTRICIAN AND MECHANIC, 221 CoLumsus AVE., BosTon, Mass.

| am interested in your last chance offer on account of the raising in price of the

Electrician and Mechanic.

for

PUT ME DOWN
years of ELECTRICIAN AND MECHANIC at your special

price, beginning with the number for 1 enclose

$

...to pay for same.

Name

Address
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LAST CHANCE

Although the price of Electrician and
Mechanic was raised to $1.50 a year on

January 1, 1911, you can
j Send $1.00 now q
for &1 year's subscription
. and save $0.50 .
This offer This offer
. Send $2.00 now .
€xpires for a 2 years' subscription CXpIres
and save $1.00
at 1% at
B Sen 3.00 now I
mldnlght for a 3 years’ subscription mldnlght

on and save $1.50 on

Feb. 15 oy A Feb. 15

for a 5 years’ subscription

1911 and save $2.50 1911
Send $10.00 now
fora 10 years’ subscription
and save $5.00
Canadian Postage $0.35 a year extra
Foreign s $0.60 « “

SAMPSON PUBLISHING COMPANY
221 COLUMBUS AVE., BOSTON, MASS.




xxviii ELECTRICIAN AND MECHANIC

ELECTRICIANS’ POCKET SCREW DRIVER

No. 560

This Screw Driver is the same as our No. 557, illustrated on Page 188 of our No. 18 Cat.aloT. excapt
thas the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed
80 a8 $o insure a firm gﬂmhen using the tool. It has four blades of different widths, any one of which
may quickly be taken from the telescope handle and inserted in the end, where it is automatically
loc! 03 and firmly held for use. Any or all of the blades are carried in the handle, where by a spri
wuo they are held from rattling when carried in the pocket, or from being lost when the cap is c:f

{le the cap may be readily pulled off or put on.it is dly held from turning and frictionally held
fyom ooming off, with no screws to bind or bother.

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

The widths of the blades are 3-32in., 5-82in., 14in. and 3-8in.

Price Complete, $1.50 FExtra Blades, each, 10 cente
Ask for free Catalog No. 18 W of Fine Mechanical Toolks

THE L. S. STARRETT COMPANY
ATHOL, MASSACHUSETTS U. 8. A

No. 40. K. & D. Reversing Switch

HIS is a new and neat little switch, suitable for uses as

a polechanging switch in any position where the

current to be carried does not exceed 15 amperes. It is

also suitable as a starting, stopping and reversing switch
for small motors.

The base is of hard fiber, the exposed metal parts are
nickel plated, Price 75 cents

No. 41. K. & D. Reversing Switch

HIS switch is of the same construction as No. 40,
except that it has no cover, and is provided with a
polished wood base. Of same efficiency as No. 40.

Price 60 cents

Send for our catalog of Electrical Goods, No. 9, describing
new battery motors, switches, rheostats, measuring instru-
ments and other devices manufactured by

Kendrick & Dawvis Co., Lebanon, N.H.




