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EANLEY

High Grade Tools for Electricians

STANLEY CONCEALED RATCHET BRACES
Nos. 911, 921
Sweep, in., 6 8 10 12 14

STANLEY BOX RATCHET BRACES

’ Nos. 913, 919, 923
Sweep, in,, 6 8 10 12 It

STANLEY EXTENSION BIT HOLDER
Any length or combination will follow up a 5§ inch bit.

4 . Nos. 1, 2
Sizes, in., 12 16 18 20 24 30

SCREW DRIVER BITS
Forged from crucible steel, full polished and oil tempered.

Blades, in, Y %0 % }A 5% -4
Length, in., 4% 437 5 5 5 )

If your dealer does not have them, write us direct.

Our Catalogue, illustrating our full line, upon request.

THE STANLEY RULE & LEVEL COMPANY

NEW BRITAIN, CONN., U.S.A.
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NOW READY
A MARVELOUS WORH BY A FAMOUS SCHOLAR

The Ridpath Library of Universal Literature

Editor-in-Chief, JOHN CLARHK RIDPATH, AM., LL.D.

HE last and greatest work of this eminent author; specially designed and compiled
for the professional man, the busy man, and all lovers of the world’s choicest
literature, .

It gives the biography and bibliography of all the prominent authors of all lands
and all ages, showing their trials, their successes, their ambitions, and their accomplish-
ments. ;

. Presents the masterpicces and selections from each author in an entertaining and instruc-
tive manner, so that the possessor of the library has at all times at hand the most complete
literary reference work in the world.

Contains a remarkable portrait gallery of world-renowned authors and illustrations of
famous masterpieces of literature, by famous artists, comprising one of the most magnificent
and notable portrait galleries in print.

The Index is pronounced by literary critics to be the most perfect ever devised for ready
reference, It includes an Alphabetical Index, Classified Authors’ Index, Subject Index,
Analytical Index, Bibliographical Index, Pseudonym Index. ]

It is the only complete Library of Universal Literature in print.

The only roll call to which all great thinkers of all lands and all ages answer, ‘“‘Here.”
In short, it is a monumental collection of the trite, homely, beautiful, and rare productions
of all the celebrated

BIOGRAPHERS EXPLORERS NOVELISTS SCIENTISTS
DRAMATISTS HISTORIANS ORATORS STATESMEN
ECONOMISTS HUMORISTS PHILOSOPHERS THEOLOGIANS
ESSAYISTS JOURNALISTS POETS TRAVELERS

More than 2,300 of the master writers of all lands and all ages and their masterpieces,
condensed into one stupendous work of twenty-five magnificently bound and superbly
illustrated volumes. 5

This great work is now ready for distribution at the following special introductory prices:

Classic Edition, Half Leather, $150.00.

Renaissance, Full Leather, $200.00.

Terms, 109 discount for cash, or on moderate monthly payments.

Sold by the publishers exclusively on subscription.

WHAT THEY SAY—A FEW BOSTON and PHILADELPHIA TESTITTONIALS

*'I beg to acknowledge receipt of the Ridpath Library of Universal Literature as per order. It is a highly in-
structive, interesting, and valuable work. Condensing selections from all the leading authors saves time to the
busy man, and produces volumes of solid interest that should be in every household.”

EORGE, W. ROYDHOUSE, President Northwestern National Bank, Philadelphia.

“Behold I show you a marvel (“‘multum in parve’!—) much in little, Ridpath’s Universal Library, the cream

of the Literature of all the ages."”
: HENRIETTA PAYNE WESTBROOK, M.D., Philadelphia, Pa.

‘I have recently had the pleasure of receiving and inspecting my Ridpath Library of Universal Literature.

“It is a ‘Library’ indeed, and will prove invaluable to me and my little family through the vears yet to come.
Its size, scope and arrangement are very impressive. No collection of separate books could begin to compare
with it in usefulness. It covers all time and all writers, even if they are relatively unknown, and the photo-
gravures, biographies, and sclections make the work as a whole very desirable for all who wish to gain or to retain
a broad outlock on life.”

Dorchester High School. W. L. ANDERSON, Head of Com'l Dept., Boston, Mass.

“The Ridpath buught of you through the kindness of a friend was duly received.

“*Great is the joy in renewing old acquaintances, scattered here and there in the world’s vast literature. Faces
become dim, thoughts well-nigh lost to memory and personalities faded in perspective, come home to me and
mine, and lend an added charm to our home life. Many of them I should not meet again in this life if I had to
hunt them up in the trackless labyrinths of the libraries. Occasionally, a new and charming acquaintance takes
a scat among us and chats a while of things new and old to the boundless delight of every one. Think what this
means to a family of childre. in forming reading babits, developing a taste for good literature and cultivating
personal acquaintance with thc great and good of all ages, through their likenesses and life-sketches.

**Accept our united thanks for bringing such a joy and blessing within our reach.”

Editor, American Journal of Crimonology. REV. FRED. HENRY GILE, LL.B. and M.D., Boston, Mass.

: WRITE TO-DAY FOR SAMPLE PAGES

FIFTH AVENUE LIBRARY SOGIETY, 251 FIFTH AVE., NEW YORK, N.Y.
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TELEGRAPHY
TAUGHT -

in the shortest possible time.
The Omnigraph Automatic
Transmitter combined \\‘llh

5 @ $

standard key and o
Sends you telegraph mes-
sages at any speed just as an
expert operator would, Five
styles §2 ap; circular free.
Omnigraph Mfg, Co.
41 Cortlandt St., NEW YORK

LEARN HOW TO INVENT

Our scientific lessons and problems teach the art
by correspondence Write for free booklat

SCIENTIFIC SCHOOL OF INVENTION PROVIDENCE, R. .

PRACTICAL

~ ELECTRICITY.

RLSWED ST
D ARMATURE WCRKS

A? ° . There are XX chapters in all, XIX camrying you f‘rom

the fundamental principles of elcclricity on through the

C 00 l ln Se vanouslbrn{lncl}lxla lo a pnir}l where the careful ul\ld_:nt
s the <

care, and of

of a dynamo or motor, and | chapler on electric automobiles, outlining their construction, care, and operation, and all about storage
battenes and how to handle them. Each subjectis carefully written and to the point.  After a student studies a subject, he is ques-

tioned on that subject in such a manner as to bring clearly to his mind the points he
needs to know regarding same. A DICTIONARY in back of book will enable him
to learn the meaning of any electrical word, term, or phrase used in this book, as well as
hundreds of others in common use.  All required tables necessary in the study are in it.

TABLE OF SUBJECTS

Chapter Chapter
I. Wiring XII. Armature Reaction
II. Electric Batteries, Elec- *“ll. Sparking
tro-Plating V. Winding of Dynamos

III. Magnetism
IV. The Magnetic Circuit
. Magnetic Tractlon
VI. Magnetic Leakage
VII. Enerdyin Electric Circuit
VIli. Caolculation of Size of
Wire for Magnetizing Colls
IX. Cealculationof E.M.F.'s
in Electric Machines
X. Counter E. M. F

oand Motors
XV. Proper Method of Con-
necting Dynamos and Motors
—Self-Excitation

XVI. Diseases of Dynamos
and Motors, their Symptoms
and How to Cure Them
XVII. Arc and Incandescent

Lamps
XVIII. Measuring Instruments

Cleveland Armature Works, Cleveland, Ohio

XI. Hysteresls and Eddy XIX

Currents

5200 PER COPY —FOURTH EDITION —20,000 COPIES SOLD
c offer ko of refundi y if book i i xamination I
AN UNUSUAL ONE in conneciion with the saio-of a book - Bat e bave ne oas of it

ﬁt;lrix:.“ Kgg;ﬁlje:l;‘ion will be what thousande of others has been. Money would not
best to order and be

. Alternating Current
X. Automobliles

we have no fear of Its
be duplicated. We could print testimonials by the hundreds. Itis
your own judge of its merits.

AMERICA'S GREATEST REPAIR WORKS
Armatures and Ficlds wound—Commulators filled _

Saw Blades.

CRESC

HE reputation for hard continuous service
that has been attained

by all Crescent ma-
chines is the result
of years of careful
study as to the fea-
tures most sought
after by particular
operators. Cres-
cent machines are
the result of pains-
taking effort and
careful study to
produce  strictly
high grade tools at
a price that justifies
the best workman-
ship being used in
the construction of
the machine. But
when you consider
the quality, desir-
able features and
convenience of op-
eration, the price
will not keep you
from buying a

Send for catalog describing Band Saws, Saw

Tables, Jointers, Shapers, Borers, Swing Saws, Disc
Grinders, Planers, Planer and Matchers, and Band

THE CRESCENT IMACHINE CO.,

15 Main St.,

LEETONIA, OHIO, U.S.A.

Hotel Cumberland

New York

S. W. Cor. Broadway at 54th Street
Near 50th St. Subway Station and 533d St. Elevated
Only N.Y. Hotel with Window Screens

‘“‘Broadway'' cars
from
Grand Central Depot
pass the door

New and Fireproof

Strictly First Class
Rates Reasonable

7 i All Hardwood Floors
- and}Oriental Rugs

' 10 minutes walk to
“ Twenty Theatres

Transient Rates, $2.50 with bath, and up
LExcellent Restaurant Prices Moderate

Send for Booklet
Harry P. Stimson R. J. Bingham

Formerly with lotel Imperial Formerly with Ilotel Woodward
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MYBOOK Me mo the Basis
EE of A1l Knowledde
RYTER o LIGIW \ THE

UL 0 > ) KEY

o0 wa?” SUCCESS
ou are no xjreater intellectually than

our memory. ''msy, inexpensive. Increases
hcome; glves ready memory for faces, names,
usinoss detatls, studies, conversation; developa
WRITE TO-DAY +vill; gubllc speaking, writing, ersonality.
Dickson Memory School, 920 Auditorium Bldg., Chicago

MACK & CO., 18 Brown’s Race, Rochester, N.Y.

Manufacturerg of the TAMOUS D. R. BARTON
TOO the most complete lino of supcrior edge tools for
Wood Plancs, Chisels,

Training Schools in the United States.

HOLTZER-GABOT
_ P\ Wireless Operator's
@ 0/ HEAD REGEIVERS

Double Head Band, Leather Covered
and Padded Pneumatic Alr Cushions,
complete as shown.

500 ohm $10 1000 ohm $11
1600 ‘¢ 12 2000 *“ 13

= Continental Code Card 7 in. x9 in.
Free with each Receiver.

BOOKLET 2082 FREE
THE HOLTZER CABOT ELECTRIC CO.
Chicago, Ill. Brookline, Mass.

(all kinds), Addis Pattern Carving Tools, etc. Catalogucs Free

WELLS PIPE TOOLS

A WELLS PIPE TOOL SET

Set STOCKS, ei%ht pieces, ¥ in. to 1lin.

14in. Pipe W /m. to 14 in

No. 1 ROLLER PIPE TTER, ,éxn. to 134 in.
1 HINGED PIPE VISE 14in. to 2} in.

OIL CAN
Ib. Can PIPE JOINT CEMENT
Packed in Nicely Finished Hinged Chest

PRICE 89.00

Real Wells Wrenches are all
tested before leaving
our factory

Special Oifer

To introduce our tools to the
readers of this magazine we
will send prepaid any of the
following GUARANTEED
TOOLS

WELLS PIPE WRENCHES

1 8in. WRENCH, Xia. to /m. PIPE SO 67
1 10in. % % in. to 0.76
1 14in. b ¥ in. to 1y m. L 1.00

F. E. WELLS & SON CO.
GREENFIELD, MASS.

WIRELESS APPARATUS

HE aboveisa cut ot our Type I

Tuning Coil. 1t mcasures § x
4 x 10 inches, is wound with coameled
wire, and is calculated for the longest
wave lengths in present use whien con-
nected with a foursstrand aerial fifty feet high,

It has two
sliders, which are of our special deslin, making rm contact with
only one wire at a time, aud sliding freely, without binding or
Lach end of this wire is attached to a binding post so that
with the two slides, a number of ditferent conneclions may be

wear,

made. 1n efiiciency, durability and construction this coil will be
found to embud} “TRI-MOUNT QUALITY."

Type A, “Tri-mount Junior” (single slide), %2.50
Type B, “Tn—mount Standard” (double shde) 3.50
4. ype C “Tri-mount Professmna]” 5.50

(A lony coil with very high nuluctauue)

Send for prices on anything you may require.  See our adver-
tiseinent in July Electrician and Mechanic,
l.ook for a surprise in September.

THE TRI-MOUNT WIRELESS SUPPLY CO.
ROBERT A, CHANDLER, MGR.

13a Irving Street, Boston, Muss,

ELECTRICITY

Practically and Individually

TAUGHT

Qur pupils actually handle the tools
‘and machinery.

Instructors stand beside them, di-
recting, criticising, and what is most
important of all, showing them how
to work.

We slight neither Theory nor Prac-
tice.

Ours is the only exclusively Electri-
cal School in the U.S.

Day and Evening sessions.

Visitors invited to call and inspect
our school and equipment.

Write or call for Prospectus.

The New York Electrical School
3914 West 17th Street

New York
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Are You Acquainted

WITH “YANREE” TOOLS?

I Bt o

Let us send you our interesting book of high grade labor:saving Tools that sell at reasonable
prices, and interest any man who ever has occasion to use tools of any kind. The book is the
embodiment of * Yankee” ingenuity, illustrated with photographic reproductions of the tools in
use. It's worth having. A postal brings it to you if you say ‘* ELECTRICIAN AND ME-

CHANIC.”

Your dealer sells “ YANHKEE” TOOLS.

NORTH BROS. MFG. CO. o= Philadelphia, Pa.

HAVE YOU AN IDEAY?

If so write for our books: ‘“Why Patents Pay,”
“What to Invent,”” 1G0 Mechanical Movements
and a Treatise on Perpetual Motions —50 illustra-
tions. All mailed free.

F. G. DIETERICH & C0., Pacptkavyes

WASHINGTON, D.C.

LOOK HERE
Miniature sockets, 7 cents
Miniature 4 1-2 volt lamps, 14 cents
Alcohol blow torch, 56 cents
SEND STAMP FOR LARGE CATALOGUES
Dept. 9
KETTEMAN ELECTRIC CO., Toledo, Ohio, U.S.A.

Announcement /

THE WIRELESS EQUIPMENT CO,

OF BALTIMORE, MD.,
has faken ober the business of

MR. W. C. GETZ
The Present Type of Apparatus originated
by Mr. Getz, as well as the Reasonable
Prices will be Strictly Maintained, the only
change being that organization of this
company allows a greater field of operation
than was possible heretofore.

ADDRESS ALL OOMMUNIOATIONS TO
THE WIRELESS EQUIPMENT CO.
WEST ARLINGTON, MD.

IT DEPENDS

ON THE

OPERATOR

@ We do our part by furnish-
ing a thoroughly up-to-date and
highly efficient tool. Just
send for our catalog, then

compare the specifications
with those of any other lathe.

and are practical machines in any kind of a shop.
two sizes, 9in. and 11in. swing, and
arrange them for either foot or
countershaft drive.

RDRIL“!E.'?.‘EH'NE Co "
-ROCKFORD - "

They are heavy and well built,
We make

CATALOG?

ROCKFORD DRILLING MAGHINE CO.

ROCKFORD, ILL. U.S.A.
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Pipes and reld b

You to be the Judge
A ‘

~
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We will send you, direct trom our factory, a complete Hess furnace heating outfit of
best quality, all made to your messurements, for $25to $100 less than you can buy
from dealers. We will supply special plans and full directions for installing, and will loan
you all necescary tools so you, or any man handy with tools, can put up-the equipment easily.

\zex

= | Our Unusual Free-Trial Offer
"You may place the purchase price In the hands of your local banker, who will hold it until Jan. 1st, while-you test the heater. If the test
tis not satisfactory, ship the goods back to us. We will pay the return freight charges, and the banker will refund your money.

Special Heating Plans Important Booklets Free
You send us a rough sketch of any building you wish to heat and At great exp we have c iled and publi
-we will have our experts prepare a simple, clear plan showing the ant booklets whi A J
‘best possible ar of fu pipes and registers, for your ¢‘Modern Furnace Heating’’ contains numerous illustrations an
bullding, together with the exact cost to you of the pl clearly explai ever;grinciple involved in furnace heating for an
outfit. The plan, and our advice are absolutely free. No obligation class of building. *“These Bear Witness’” gives the names o
on your part to buy of us or to pay us one cent. thousands of users of Hess Furnace Outfits, to whom we refer

The Hess Stcel Furnace Burns Any Fuel. Besides any kind of coal, gas or wood,

any other fuel, such as chips, twisted straw, corn cobs, etc., may be utilized and money saved.
Write Now—Toda

o NomiTodsy Hess Warming & Ventilating Co. *°° Gizes

P hed two very import-
ch are sent free to those who write, Our booklet

QHIOAGO

D
Orr Frial i e

and Jury

¥

p\S3Toy

SAWS, TooLsS AND FILES
MADE

sets ON MERIT
USED

AND THE CONFIDENCE PLACED IN THE QUALITY AND EFFICIENCY OF THE

DISSTON BRAND

SHALL BE AS WELL-DESERVED IN THE FUTURE as 1Tt HAS BEEN DURING THe PAST

SIXTY-NINE YEARS

HENRY DISSTON & SONS, Inc.

KEYSTONE SAW, TOOL, STEEL anp FILE WORKS
PHILADELPHIA, PA.
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KEUFFEL & ESSER CO.

127 Fulton Street, NEW YORK Gen’l Office and Factories, HOBOKEN, N. J.
CHICAGO ST. LoUIS SAN FRANCISCO MONTREAL

Mathematical and Drawing Materials

Surveying Instruments Measuring Tapes

" Our PARAGON DRAWING INSTRUMENTS enjoy an excellent and wide repﬁtation. They are of
the most precise workmanship, the finest finish, the most practical design and are made in the greatest variety.
We have also KEY and other brands of instruments. OQur complete catalogue on request.

STURTEVANT AHEN

YOU BUY

—FORGE S——| | WIRELESS TELEGRAPH APPARATUS

v Remember that you will surely want
A the best eventually. Why not now?

= z 9

Rotary Variable Condenser

¥ This condenser has a maximum capacity of .001
M.¥.and a minimum of .00003 M. F, and consists of

»- eleven rotary and twelve stationary brass plates,
W // . mounted in a polished brass case with mahogany
e SN top and hard rubber handle. It will demonstrate to
> y I the discriminating buyer the consistency of our claim
Require a minimum of repairs. to leadership. Price $15.00. \
” R Send for our illustrated catalog of Wireless Tele-
Made in ten styles and all sizes, for bench graph Apparatus which has earned an enviable repu-
work, manual-training schools, locomotive-shop tation for RELIABILATY.
and shipyard service. CLAPP-EASTHAM CO
SEND FOR BULLETIN 158 729 Boylston St. Boston, Mass.
HENRY MORTIGE, 24 E. 21st Street
B. F- STURTEVANT Co. Representative for 'Grcaler New sYurk
. , ELE s
GENERAL OrFICE AND WORKS MCKAY BUlLDINCGTRIC EQUIPMEN'I;’OCI:{QTLAND. ORE.
HYDE PARK MASSACHVUSETTS Western Representative

705

IN IGNITION:TROUBLES

FIRST test your dry |batteries and you'll
save a lot of fussing. This indicates in
EITHER directionand is ACCURATE.
0 to 30 amperes, $3.00.

“«ECLIPSE”

Battery Ammeter

NORMAL COURSES

Our Home Stody Courses for tenchers prepare
for Certificates of every grade.
Special courses in Pedagogy, Psychology, Primary
Methods and Kisdergarten.
We assist in recuring posflions.
Over one hundred Home Study Courscs under
Professors in Harverd, Brown, Cornell and Jead-

e Z ¢ ing culleges. 250 page catalog free.  Write to-day. ELDREDGE ELECTRIC MFG- CO-
I",;?,,’t:'},’,’,’,’f“ L HEKE 7CBO'RSRPEP?:’E|J"I£?UE'NEE“S.CHUUL 12 P.0. Sq., Springfield, Mass.

ABERNATHY RAPID ACTING VISES

ARE PARTICULARLY RECOMMENDED FOR

MANUAL TRAINING SCHOOL EQUIPMENTS and for all
classes of wood-workers. Seven Slzes, Styles, and Prices

to select from. i ] 1
Please state your requirements and write for particulars.

THE ABERNATHY VISE & TOOL CO.
329 Englewood Avenue CHICAGO, ILL.
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“OLIVER” MACHINERY COMPANY

Nos. 10 to 20 Clancy Street
GRAND RAPIDS, MICH., U. S. A.

MAKERS OF

Machinery and Small Tools

FOR

MANUAL TRAINING

Special Catalogue in Preparation
EVERYTHING HIGH GRADE

Write us for Machinery, Benches, Vises, Clamps,
Planes, Chisels, Saws, Grinders, etc., etc.
We have them.

oL ERTAcr B aND S AW BRANCH OFFICES

OLIVER MACHINERY CO0., Hudson Terminal,
AT L 50 Church Street, New York
MOTOR HEAD SPEED LATHES OLIVER MACRINERY Co., First Nat'l Bank Bldg., Chicago

A SPECIALTY OLIVER MACHINERY Co., Pacific Bldg., Seattle

NEW
12" MANUAL TRAINING LATHE

@ Retains all the good

points of our well-known

— 10"

but designed for larger
work

REED OQUALITY and
WORKMANSHIP

WRITE US BEFORE DECIDING ON YOUR NEW EQUIPMENT

F. E. REED COMPANY : Worcester, Mass.
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FITTING ELECTRIC BELLS
CLARENCE BIGGS

The task of fitting a simple electric
bell system in a house, whether it be as
an ordinary door bell or for signalling
in case of burglars or fire, is one which
any inexperienced person can easily

undertake and when once the principle
which underlies the action of the elec-
tric current is clearly understood, it be-
comes possible for even an elaborate in-
stallation to be undertaken. In ordi-
nary houses where the bell is operated
by means of a push from the front door,
we have what is perhaps the simplest
electric bell system possible. This con-
sists of (1) a battery cell, (2) a vibrating
bell, and (38) a push, and when these are
connected up with a metal wire in a well-
known and recognized manner then,
when the push is pressed, the electric
circuit is "‘“‘closed’’ and the bell starts
ringing.
TYPE OF BATTERIES

There are many types of batteries
which will answer the purpose of ring-
ing electric bells, but the one universally
adopted is that known as the Leclanché
(named after the inventor) a single
quart cell of which being sufficient to
operate a small bell when the distance
traversed by the wire is not very long,
An illustration of a Leclanché cell is
given in Fig. 1and it consists, as shown,

of an outer glass jar—usually square,
containing an inner porouscup, A,and a
zincrod, B. The porous cup contains a
carbon plate, C, with a leaden cap and
around the plate is tightly packed a mix-
ture of equal parts of crushed carbon
and peroxide of manganese—without
dust—whilst the outer cell contains a
sal ammoniac solution. With a cell
thus made, chemical action takes place
when the carbon plate and zinc rod are
joined by a wire, setting up an electric
current, and this is the force which is of
such use in the electric bell systems of
the present day.

The reason why this type of battery
(two or more cells usually being spoken
as a battery) is so extensively used, is on
account of it giving the least trouble,
and further, the cheapness of its main-
tenance.

Another type of battery,whichis useful
in giving an intermittent current such
as required for electric bells, is the so-
called dry battery, and this kind is un-
doubtedly best when the battery is liable
to much vibration, or in warm climates;
they are mot, however, so suitable for
heavy work or continuous action.

THE BELL

The type of bell required is so well-
known that little descriptionisnecessary,
but few ordinary people seem familiar
with its action, and as this knowledge is
necessary, should slight adjustments or
repairs be needed, the mechanism of the
ordinary vibrating bell is shown in Fig.
2. This consists of a polished wooden
back—usually of teak or walnut—upon
which is mounted a cast iron frame, A,
carrying the bobbins covered with No.
26 B.W.G. silk-covered wire. An arma-
ture of soft iron, B, is fixed to a steel
spring, one end of which touches a plati-
num point, C,and this point is the end of
a screw which works in a short pillar con-
nected by means of a metal arm or wire
to a terminal, D. The second terminal,
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E, is connected to one of the loose wires
of the bobbin—either direct or through
a metal plate—whilst the other end of

the bobbin wire is either directly con-
nected to the armature spring, or to the
metal base plate, as shown.

The .action of the bell is as follows:
‘When the circuit is closed, a current of
electricity is generated from the battery
and flows through the wire in at termi-
nal, E, from thence it flows through the
wire round the bobbins, and in doing so
the soft iron cores inside the bobbins be-
come magnetized and attract the arma-
ture, B, causing the hammer, F, to strike
the gong a smart tap. When this occurs,
the spring on the armature ceases to
make contact with the platinum point,
C, thus breaking the circuit and allowing
the armature to fall back again. The
circuit is again closed, another tap oc-
curs, and thus a continuation of these
taps causes the vibrating sound of the
bell we hear. The usual sources of weak-
ness in cheap bells are the springs and
contacts; the springs should be of tem-
pered steel and plated to resist rust, and
the contacts should be of platinum.

The push is used for closing the elec-
tric circuit, and when the connections of
the battery and bell are in order, the act
of depressing the central stud should
cause the bell hammer to vibrate. A
common form of street door push is il-
lustrated in Fig. 3, with the back or
working part shown separately in Fig. 4,
which latter is made of a non-conducting
material, such as vulcanite, etc., and is

- screwed in the central part of the frame

from the back. The two wires—one
from the bell and one from the battery—
are passed through the holes, A, and the
bared ends wound round the screws, B
and C, which are then screwed down
tight. When the stud is depressed, the
top part of the spring, D, is pressed on to
the bottom part, E, and thus the ends of
the two wires are metallically connected
together through the two springs, D and
E.

Having thus explained the chief fea-
tures in a simple electric bell system, we
will now consider how an electric bell,
to be operated by a simple push, is fitted
up, and for convenience the case will be
taken where the push is fitted to the
front door.

THE POSITION

The first thing to decide is the best
position of the bell and the battery. As
previously explained, the Leclanché
battery requires such little attention it
can be put right out of the way, and the
place usually selected is on a shelf in the
cupboard under the stairs. It matters
little, however, wherever it is placed,
so long as it is dry and cool, warm or
damp places lessening or preventing the
action of the cells. For a short distance
one quart cell will be sufficient, costing
about 60c without the solution, which
should be mixed in the proportion of 2
oz. sal ammoniac to 1 pint of water, and
the outer, cell two-thirds filled. It must
be a saturated solution.

The bell should, of course, be put where
it is best heard under all conditions, and
if it is the only bell in the house, then the
hall is usually the best place. The wires
necessary for connecting up are made of
copper and covered with some non-con-
ducting material and should be placed
in such a position that they can be hardly
noticed, consequently on the wall under
the ceiling or along the skirting boards
of a room may be generally regarded as
best positions.

It must be remembered that there are
two wires running from the street door
push, and for convenience these wires are
run together side by side as far as posst-
ble, as being thoroughly covered with
non-conducting material such as double
cotton soaked in paraffin wax, silk, or
even india rubber, risk of connection be-
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tween the wires (called short circuiting)
is avoided. A little wire more or less
matters little in the action of the bell,
yet it is not advisable to make the path
of the wires too long, as they possess a
certain amount of resistance to the elec-
tric current and obviously the longer the
wires the more the resistance.

HOW THE WIRES WILL BE PLACED

There will be two wires running from
the street door, one of which goes to the
battery and one to the bell, whilst a
short length will also run from the bell
to the battery. These connections may
be better understood by reference to the
diagram (Fig. 5), where A is the street
door push, B the bell, and C the battery,
the black lines indicating the wires. ¢+ In
measuring up the wire before purchasing,

7 2
T

allow an inch extra for fitting to each
terminal and about 2 in. for each wire
for connecting to the push. The size of
wire used for electric bells is that known
as No. 18 B.&S.,although No. 20 is often
used, but mostly for short lines. The
prices vary from lc per yard, according
to the nature of the insulation—silk
being much higher.

The next step is to mark the position

of the push, and this should be about
4 ft. from the ground on the door frame.
Bore two small holes through the door
frame a little distance apart to take the
wires, leaving, say, a couple of inches
protruding in front. A larger hole can
be used to take both wires, if great care
is taken not to damage the insulated cov-
ering. The ends of each wire must be
stripped of their covering for a distance
of about 1 in.; then cleaned with emery

paper, and the wires passed through the
holes, A, Fig. 4, the bare ends being
wound round underneath the screwheads,
as shown. Screw on the outer case and
temporarily fix to the woodwork by one
screw, carefully pushing the wire through
frame.

The wires must be run along the wall
where convenient, bearing in mind the
best positions, as previously stated. One
wire must be conveyed to the screwed
terminal on the top of the carbon plate
of the battery cell, whilst the other must
be taken to a terminal of the bell. The
bell and battery must now be joined to-
gether by a short length of wire. Refer-
ence to Fig. 5 should make this quite
clear. In connecting the wires to the
terminals, the same procedure must be
adopted as in fitting to the push, viz.,
the ends must be bared for at least an
inch, cleaned with emery, and then wound
round the screw of the terminal and
tightly screwed down. Thisisimportant,
as with bad connections, weakness of the
circuit or even failure, is almost bound
to occur. When all is connected up, test
the bell by depressing the push, and if
the wires have been joined up correctly
the bell should ring. The front door
push can now be screwed up and the
wires put straight in position.

In fixing the wires to the wall and
woodwork, staples should be used, but
great care should be taken so as not to
injure the covering, because the staple
being made of metal will close the cir-
cuit (short circuiting the current), and
thus spoil the system.

In new houses it beocmes possible to
shorten the length of the wiring by run-
ning wires down behind the door frame
below the flooring and underneath oat
of way; this, however, is not always ad-
visable as in case of repair the trouble
to get at the wires is increased. When
wires are run in walls or behind fixed
framework,insulating tubing may be used
to take the hidden wires, the ends of the
tubing being rounded off to prevent
damage to the insulation.

Once the worker has mastered the
proper manner of connecting up the wir-
ing, the installation of more complex
systems becomes fairly easy, and only
needs a little study with pencil and paper
to devise some intricate signalling by
electric bells.
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. Before considering more intricate wir-
Ing. 1t may be here remarked that there
are varnous types of pushes besides the
one shown, but all work on the same
principle as previously described. There
1s the cheap kind of wooden push, which
can be bought for a few cents, the pear-
shaped push (see Fig. 6), which is con-

ected to a rosette of wood or other
material fixed to the wall. These are
usetul for operating from the study table,
or from the bedside in the case of in-
vaitds. There are other means of mak-
ing contact which are useful in the, warn-
ing of burglars, or in time of fire, and
these will be explained later. All that
15 nedessary in devising an electric bell
System is 10 be able to trace a circuit
a.ong a metal wire without a break
tarough the battery and bell when con-
tact ts made by means of a push or other
device. Take the case of Fig. 7. for ex-
ample. and it may be remarked that here

L 1ttery is indicated by the thick and
tam anes marked C and Z, there being
Twa ¢ells shown in this diagram. This
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is the conventional manner of repre-
senting a battery by practical men, and
wiil be adopied in future sketches.

In Fig. 7 the bell can be operated by
ther of the four switches or pushes, S,
d when any one is pressed a complete
uit can be traced from push o bat-
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In fitting up such a system,
supposing that the pushes are in sepa-
~ate reoms of a house, the best place
er putting the Lell and battery in po-
eon is to take the wires from them up
he farthest room, and in so doing run
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as near to the other rooms as possible,
then joining the other wires to them as
indicated. As the length of the circuit
may be reasonably supposed to be a long
one, two cells properly joined together
must be employed. The best method of
connecting together branch wires will
be presently explained. In connecting
two or more cells together, a wire must
be run from the carbon of one cell to the
zinc of the next.

Fig. 8 shows the manner of wiring up
so as to ring two bells from one push, and
in this case each bell takes half the cur-
rent. The method of joining up the bells
in this case is known as being ‘‘con-
nected in parallel,” on account of their
similar terminals being in direct com-
munication with the same terminal of
battery.

In Fig. 9 we have a method of signal-
ling in two directions. When the push,
S, is pressed, the bell, B, will sound.
This may seem complicated to follow,
but in reality it is not so. Suppose
for example the push, S, is pressed,
the current flows irom the carbon
of the batteryr right round to the
push, S, and through this push to the
bell, B, then through the bell to the line,
A, and thence round to zinc of battery.
In a similar manner when S1is pressed,
bell B! will ring.

In wiring for eleciric bells, it becomes
possible to join wires together so as the
current will continue to Zow, despite the
fact that the wires are broken, and this
is especially useful in connecting branch
wires, as indicated in Figs. 7, 8 and 9.
To connect up the ends of two wires in
one straight line, strip of the insulation
on each wire for a distance of 1 in., and
clean the bare wires with emery cloth,
afterwards binding together tightly.
The best plan is to cross the wires in the
form of a letter X, twisting one wire to
the right, and one to the left until a good
joint is made. The bare wires should now
be covered with a damp proof insulation,
to prevent the copper corroding, which
would increase the resistance. The best
plan is to solder together, using resin
as a flux. Fig. 10 shows two wires
connected together in a straight line, and
Fig. 11 two at right angles.

With the examples previously ex-
plained (see Figs. 7. 8 and 9V, it should
hecome quite possible for almost anyone
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other systems, the method in which the
circuit is closed so as to operate the bell
being immaterial so long as a_good con-
tact is made. ’

Fig. 12, for example, illustrates a burg-
lar alarm contact, and in this the electric
circuit is closed when the wires, A and
B, are in direct metallic communication,
and this only occurs when the top of the
spring, C, is touching the metal topped
ebonite block, D.

This device is fitted to the bottom of
the window sash, and sunk level with the
woodwork so that the end of the marble
at E projects slightly as indicated. When

the window frame is in position the

marble is forced back, and the top of
spring, C, kept away from the metal
surface of D, thus at night should the
window be raised the marble is forced
slightly outward, allowing the spring to
close the circuit, and thus start the bell
ringing.

In connection with burglar alarms, it
is far better to employ a continuous ring-
ing bell, so that when once the circuit has
been completed, i.e., when the window
sash has been raised, the bell will con-
tinue to ring, even when the circuit is
again broken by closing the window,
thus notifying the fact that the window
has been once raised. The mechanism
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of this kind of bell (see Fig. 13) is some-
what similar to the ordinary vibrating
kind, but it has three terminals, 1, 2, and
3. The armature is slightly longer than
in the vibrating bell, and at its lower end,
A, carries a catch which engages a trig-
ger, B. When the circuit is closed, the
current passes through the terminals,
1 and 2, and also the coils; thus the
cores are magnetized, the armature is
attracted, and the trigger released. The
spring, C, pulls up one side of the trigger,
the other end falls down, makes contact
with D, and another circuit is closed; but
this time through terminals 2 and 3—see
dotted lines—which entirely excludes
the alarm contact, and thus the bell con-
tinues to ring until the trigger is restored
to its former position by pulling a cord
attached at E. This type of bell is also
useful for fire alarms when it is necessary
that the bell should continue to ring un-
til attention is attracted. .

Many types of electrical fire alarms
have also been adopted, and the majority
of those at present all depend for their
efficiency on the fact that heat makes
most substances expand, and so cause
contact to be made. Others operate by
means of a platinum wire being inserted
in a thermometer, so that the mercury
makes contact with the wire when the
temperature rises. Fig. 14 shows one
example of an electric fire alarm, and
needs but little description. All that is
necessary is to fix up the circuit, im-
merse the device in water at the desired
temperature, and regulate the small
side screw until the bell rings. Remove
from the water, and then it will be no-
ticed that as the metal contracts, the
circuit is broken, and thus requires the
heat of the room to be at the required
temperature, in order for the bell to ring
again. .

It is often necessary to break an elec-
trical circuit, such as for example in burg-
lar or door alarms, during the day time,
so that the opening and closing of win-
dows or doors will then not operate the
bell. In such cases, switches are used,
and a simple two-way switch is shown in
Fig. 15. One of the wires from the bat-
tery connected to the terminal, A, whilst
-the other line wires to the studs, B, and
so that when the handle is switched over
to either stud the particular circuit is’
closed, and the bell can ring when con-
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Fic 16

tact is made either by push window con-
tact, etc. When the handle is on the cen-
'tral pin, D, then communication is
broken.

Switches can thus be made to connect
up various bells. For example, suppose
we have a four-way switch, as indicated
at A in Fig. 16, then by connecting up
the terminals to the battery, as shown,
and the studs 1, 2,3 and 4 to bells B1,
B2, and B3, then by switching handle
over to these studs the various bells can
be rung. As shown in the sketch, the
circuit is broken, there being no connec- °
* tion between P and either 1, 2, 3 or 4.

When fitting up an electric bell sys-
tem, the use of an indicator is often nec-
essary, showing from what part of the
building the bell has been rung. These
are somewhat complex in detail, but,
as a rule, their principle is exceedingly
simple, their action depending upon the
current magnetizing two coils. Fig. 17
is a diagram, and will serve to illustrate
the principle upon which indicators act.
The current enters from A and round
coils to B, and in so doing magnetizes
them, which attracts one end of an ar--
mature, C. The other end of C therefore
rises, releases the arm D, which, there-
fore, falls to the position, E, and can
thus indicate through which set of wires
the current passed.

Should the bell wiring and fitting have
been properly executed in the first place,
the usual cause of a bell not ringing can
be traced to a defective battery. In the
first place the solution may be exhausted,
in which case the best thing is to take
out the porous cup and wash the glass
cell. Put in 3 or 4 oz. of sal am-
moniac, and about half fill with water.
Look to the zinc rod, and if crystals have
formed on it scrape them off. Return
the porous cup and connect up. The
liquid in the outer jar should not be
" more than two-thirds full when the
porous cup is in position, or else the sal

ammoniac will ‘“‘creep’” over the outer
jar. Should this at any time occur, 1t
must be removed, and the top— inside
and out—well greased. Sometimes the
porous cup gets choked, and prevents the
efficient action of the cell, and in su_cl_l a
case the cup should be stood in boiling
water for a little time, and then cooled.
Should the wires run through a damp
place, damp proof wiring should be em-
ployed.

It is always best in fitting up an elec-
tric bell system to buy the bell and push,
but the handy man can make the battery
cell quite easy. First, take a quart jam
jar to serve for outer cell, and for t}}e
porous cup canvas can be used bent in
circular form, and provided with a piece
for the bottom, coated with melted paraf-
fin wax, and also dip 3{ in. of the top
into resin and hot pitch. The outer cell
should be coated with brunswick black
at the top. Insert the carbon plate, put
in the mixture, adding-the zinc and solu-
tion; then fit on the terminal. The
manganese, carbon, zinc, terminal and
solution can be bought for a few cents.
In a future article the subject of fitting
up electric light for amateurs will be
considered.

When wiring with twin wire do not
connect on to the battery until last
thing. Should the ends of the wires
come in contact, the battery .would
soon run down. When economy of
wire is desired and a gas or water pipe
connection is pretty handy at each
end, it is possible to make the pipe serve
as one conductor, using only a single
wire as the other. Solder a wire 'to
the pipe at each end and lead them
to the battery, bell or push, as the case
may be.

Watches were made in Nuremburg as
early as 1417.
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FORGING FOR AMATEURS — Part IX
F. W. PUTNAM, B.S.

CEMENTATION PROCESS

This is by far the most important
method of producing steel for cutting
instruments, i.e., steels of hard temper.
As previously noted, when iron is heated
in contact with carbon, carbon mon-
oxide, or compounds of carbon and
hydrogen (hydrocarbons), to a high
temperature, carbon is taken up by
the iron. This is the basis of the
process by which all the best qualities
of steel for cutlery, springs, etc., are
produced. The superiority of the
method is due to the fact that prac-
tically pure iron is employed for the
purpose. Swedish bar iron, made in
the Swedish Lancashire hearth under
charcoal, from charcoal pig, is the
material usually operated on, so that
such steels practically consist solely
of iron and carbon. The bars employed
are about 10 ft. long, 3 in. wide and
% in. thick. Hammered bars are
preferred. Basic steel bars are also
sometimes employed.

The converting furnace proper con-
sists of a rectangular arched chamber
of fire-brick. This communicates by
the chimneys, three on each side, with
the hovel about 40 ft. high, which serves
as a chimney and diminishes the loss
of heat by radiation. It gives the
furnace the appearance of an ordinary
glass furnace. A narrow fireplace, 12
to 15 in. in width, runs down the
middle, with a firing door at etther
end. On each side of the fireplace is
a trough or pot for the reception of
the bars of iron.
firestones, open at the top, and rest on
the benches on brick bearers, which
divide the space below the pots into a
number of flues. These are continued
up the sides and ends of the pot; the
space above the fire is similarly divided,
so that the boxes may be heated as
uniformly as possible.

The pots are from 10 to 15 ft. long,

3% to 4 ft. wide and deep. In the
end of each is a small openin known

as the tap-hole. This is opp051te a
similar opening in the outer wall, and
through it the tap or trial bars are
withdrawn, from the appearance of the

They are made of

fracture of which, the progress of the
operation is Judged A manhole is
provided for the purpose of charging
and discharging the pots, and is closely

* bricked up during the conversion.

The pots are charged by first spread-
ing a layer of charcoal nubs (about as
large as peas or beans) over the bottom.
On this a layer of bars, about half an
inch apart, is placed. A second layer
of charcoal, followed by bars, is then
put in, and so on, until the pots are
full, finishing off with charcoal. The
charge is covered with ‘“Wheelswarf.”

This is the refuse from under the
grindstones, and consists of particles
of oxidized (rusted) iron and sand.
At the high temperature of the furnace,
this frits and forms a rough glass,
which hermetically seals the pots and
excludes air.

The manhole is bricked up and
carefully luted, as also is the space
around the trial-bars. A coal fire is
then made, and the temperature gradu-
ally raised. In about twenty-four hours
the pots are at a dull red heat, and in
about fifty hours, or more, the bright
red or yellow heat (1,100 to 1,200 de-
grees C) required for conversion is
attained. This is steadily maintained
for a period of from four to eight or
ten days, depending on the degree
of carburization required. For springs,
saws, etc., four or five days suffice.

For shear steel, 5 or 6 days; double
shear, 7 to 8 days; and tool steel, 10
days or more. The progress is judged
by the appearance of the fracture of
the trial bars, a crystalline layer of
steel of greater or less depth is formed,
enclosing a ‘sap’’ of unaltered iron,
but there is no sharp line of demar-
cation. When judged complete, the
fires are allowed to burn out, and the
furnace to cool very gradually. This
occupies about a week, and the pots
are then discharged. The bars present
a Dblistered or warty appearance and a
laminated - structure, and are hence
known as blister steel.

These blisters are evidently formed
by the efforts of gas to escape from the
interior of the bar while in a pasty
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state. The gas is formed by the action
of the carbon on particles of slag, con-
taining oxide of iron, enclosed in the
iron.

The bars are brittle, and are sorted
out by breaking with a hand hammer
on a block, and examining the fracture.
“Spring temper’’ shows a compara-
tively thin skin of steel enveloping un-
altered iron. In ‘“‘double shear heat,”
the proportions of steel and iron are
about equal. In “melting heat,” the
“sap’ has disappeared and the con-
version has extended through the bar.
The carburization is probably due to
the decomposition, by the iron, of carbon
monoxide produced from the oxygen
in the small amount of air retained in
the pot and in the pores of the carbon.
As before noted, iron at redness is
easily permeated by gases, and thus
carbon is carried into the interior of
the bar. The amount of carbon taken
up varies with the time and temperature
up to 1.59%,.

Blister Steel is brittle, largely crys-
‘talline, and lacks homogeneity. For
most purposes it is either tilted or
melted.

Shear Steel. The blister is cut into
lengths, faggoted, reheated, and welded,
and then either drawn out under the
hammer or rolled, in a manner resem-
bling the treatment of iron. By this
means greater uniformity of composi-
tion is obtained. The metal sometimes
undergoes a second piling and reheating.
By this treatment the percentage of
carbon is very slightly reduced by
oxidation, and only the milder tempers
with less than 1.1259, of carbon can
be satisfactorily welded. The pile is
frequently coated with clay wash and
borax, to protect it from oxidation
and facilitate welding. Tilted steel
has lost the laminated appearance of
blister steel and is more uniform in
character. :
CAST CRUCIBLE STEEL

Steel produced as above must neces-
sarily be far from homogeneous. In
1740, Huntsman introduced the prac-
tice of melting down the blister steel in
crucibles, pouring it into ingot moulds,
and working the ingots into bars, etc.
The fusion ensures uniformity of char-
acter and composition, hence the term
homogeneons metal or steel applied
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to it. Its commoner designation is
crucible cast steel.

The steel-melting holes or fires are
simply wind furnaces of oval section,
lined with ganister. They are placed
below the floor level for convenience
of handling the pots. Each fire has
a separate flue, which is continued
down behind the furnace, and opens
into the ash-pit. The draught is regu-
lated by the insertion or removal of
a brick in this opening. The crucibles,
which are dried on shelves round the
melting-house, are from 16 to 19 inches
high and 6 to 8 inches in diameter at
the mouth. Each fire takes two pots.
Before placing them in the furnaces,
they are annealed in a stove or oven,
mouth downwards, for some hours,
gradually attaining a dull red heat.
The blister steel is cropped up into
small pieces, and the charge is intro-
duced into the heated crucibles by
means of an iron funnel. The pots
generally last about three melts, the
weight of the charge being less each
time. Thus a first charge of 50 Ibs.
will be followed by charges of 45 and
40 1bs., respectively, for the second and
third.

The charge having been introduced,
the lid is put on, the fire is made up
with hard, free-burning coke and the
furnace closed. This first fire burns
off in about forty-five minutes, and is
followed by a second and third firing.
The amount of fuel added in the third
fire is judged from the amount of metal
remaining unmelted, to ascertain which,
the workman pokes an iron bar into the
pots and gives directions accordingly,
in order that all the crucibles may be
ready at one time. The crucibles are
lifted from the fires, for teeming, by
grasping them round the belly with
tongs having bent jaws, which encircle
the pots. The first melt occupies from
4 to 5 hours.

Small ingots are run from a single pot.
For larger ones the pots are doubled,
that is, the contents of two pots are
transferred to one before teeming, while
for still larger ones the metal from the
crucibles is transferred to a ladle, or
arrangements must be made to keep
up a constant stream of metal into the
mould.

The ingot moulds are of cast iron,
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and made in two parts. While casting,

they are held together by an iron ring..

The moulds are warmed and reeked,
that is, coated with lamp-black, by
smoking them with the flame of burning
tar. Sometimes a wash of clay is
applied. This treatment prevents the
ingots from sticking. In pouring, the
hot stream of metal should not touch
the sides.

The pots, if in good condition, are
returned, after detaching clinker, etc.,
to the fires, ready for the next charge.
If allowed to cool, they cannot be
reheated without cracking. In melting
blister steel, it is usual to add a small
quantity of black oxide of manganese,
which is partly reduced, and manganese
passes into the metal. The slag is
removed before teeming by moving
a knob of slag (mop), attached to an
iron bar, over the surface of the metal,
by which means the slag is cooled,
collects on the mop, and is removed.

DIRECT CAST CRUCIBLE STEEL

In casting large ingots of crucible
steel, bar iron or puddled steel is em-
ployed, instead of blister steel, charcoal,
spiegel.and ferro-manganese being added
to carburize the metal to the desired
degree. Ingots 40 tons in weight have
been cast.

A regenerative crucible furnace for
steel melting takes from 8 to 24 pots in
a double line. The roof is in several
sections, which can be removed as
required for charging or teeming pur-
poses. Some furnaces of this type
are provided with a movable bottom,
which can be elevated, by a hydraulic
ram. to the floor level, with all the pots
standing on it.

PRODUCTION OF STEEL FROM PIG IRON
WITHOUT PREVIOUS CONVERSION
INTO MALLEABLE IRON

These processes involve the removal
from the pig of the silicon, sulphur
and phosphorus, and the reduction
of the amount of carbon to the quan-
tity required to convert the metal into
steel. It is found more satisfactory,
however, to completely remove carbon
as well, and recarburize by the addition
of carbon in some form or other, gen-
erally as spiegeleisen or ferro-manga-

"nese; but gas carbon and other sub-

stances are also employed (Darby pro-
cess). :

BESSEMER PROCESS

In the Bessemer process the impurities
are burnt out of the pig by blowing
air through the molten metal. All
the impurities, except sulphur, will
practically be oxidized before the iron,
so that by stopping the blast at the
right moment, and adding a quantity
of spiegeleisen or other carbon-bearing
material sufficient carbon may be intro-
duced to produce steel of the desired
temper.

The process is generally conducted
in a vessel or converter. It consists
of a boiler-plate casing 34 in. thick,
carried on a cast-iron ring, provided
with trunnion arms, upon which it is
carried in bearings on standards or
other supports. Upon one of.the trun-
nions is keyed a toothed wheel, which
gears with a rack attached ‘to a hy-
draulic ram, by the movement of which
the converter can be rotated on its
bearings through 180 to 300 degrees.
The other trunnion is hollow, and con-
nects by a pipe with a blast-box at the
bottom of the converter. This is a
compartment into which the blast is
led through the hollow trunnion, and
and forced through the metal by means
of clay tuyeres passing through the
upper or guard-plate of the blast-box
and the lining of the wvessel. The
vessel is lined with about 9 to 12 in. of
ganister on the sides, and 18 to 20 in.
on the bottom. The tuyeres are slightly
conical in form, and are about 22 in.
long. They are made of fire-clay, and
contain from 10 to 12 3§ in. holes,
running in the direction of the length,
by which the air passes from the blast-
box to the vessel. They pass up through
holes in the guard-plate, against which
they are pressed by suitable stops,
and are embedded in the ganister,
lining the bottom. They only stand
out slightly from the surface.

If a tuyere proves faulty in work, it
can be removed and replaced, by taking
off the bottom plate, knocking it out,
and pushing up a new one in its place,
a little slurry of ganister being run round
from the inside to make the joint secure.
After drying and heating, the converter
is again ready.
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Converters with detachable dupli-
cated bottoms are now commonly em-
ployed, so that little delay is occasioned
by the removal of a worn-out or faulty
one, and the substitution of a newly
prepared bottom. The vessel itself is
also made in sections, and duplicate
parts are kept in stock.

METHOD OF CONDUCTING THE PROCESS

The pig iron to be treated is melted
in cupolas, or is taken direct from the
blast furnace, after mixing to ensure
uniformity. The converter, previously
heated, is turned on its side, and the
metal run in. The full charge lies
below the level of the tuyeres when in
this position. The blast, at a pressure
of from 20 to 25 lbs., is then turned on,
and afterwards the vessel is rotated
into a vertical position. The metal
now flows over the bottom, and the
air passes up through it, the high
pressure- preventing its running into
the blast-box. At first, only a short,
yellowish-red flame is seen at the
mouth of the converter, accompanied
by sparks. During this period, the
temperature rapidly rises. The silicon
is being rapidly oxidized to silica
(5i02), which, combining with oxides
of iron and manganese, forms silicates.
The flame gradually becomes larger
and more luminous, and is accompanied
by showers of brilliant sparks, consist-
ing of slag and particles of iron. This
corresponds to the “boiling stage” of
the puddling process, and is known as
the boil. The violence of the disturb-
ance of the metal is due to the rapid
oxidation of the carbon with the pro-
duction of carbon monoxide, which
escapes. During this part of the pro-
cess, the pressure of the blast is reduced.
The luminosity and volume of the flame
gradually diminish, and in the third
or “fining” stage, during which the
remainder of the carbon and manganese
are being removed, it fades to a pale
amethyst tint, and is nearly transparent.
There are also fewer showers of sparks.
In from fifteen to twenty minutes
from the commencement of the blow,
the flame suddenly shortens or “drops.”
This marks the almost complete re-
moval of the carbon, and if the blast
is further continued, great loss from
oxidation takes place, and the quality

of the metal is rendered much inferior.
The vessel is accordingly turned down,
and the blast shut off. A weighed
quantity of spiegeleisen, previously
melted in a cupola, is added to the metal,
as it lies in the converter, from a ladle.
This addition is attended by a violent
outburst of flame and considerable
agitation of the metal. The spiegel
imparts to the iron the requisite amount
of carbon to produce steel of the desired
temper, and also sufficient manganese
to restore the malleability, which, as
before noted, is always lost when mal-
leable iron in a molten state is subject
to oxidizing influences. For steel of
very low temper, ferro-manganese 1s
employed, in order to introduce the
necessary amount of manganese )Vlthout
adding too much carbon. This is gdded
solid. After standing a few minutes
to allow the slag and metal to separate,
the converter is turned down and the
steel run from its mouth into the ladle.
Enough slag to cover the metal and keep
it hot is also allowed to flow into the
ladle. The converter is then turned
completely over, and the slag allowed
to run out. All the movements of
the vessel, as also the blast, are regulated
by a workman situated on an elevated
platform at some distance from '_che
converter, the progress of the operation
being judged from the appearance of
the flame.

The ladle, to which the metal js trans-
ferred, is mounted on a hydraulic crane,
in the centre of the casting pit,‘Wthh
is circular. The converters are situated
on the side of the pit. The ladle can be
raised and lowered, can be made to
travel round the pit, to and from the
centre, and also turned over to empty
slag. It is lined with gz_mister, and
heated. by a fire made in it before re-
ceiving the metal. The teeming 1S
effected from the bottom, through a
hole closed by a fire-clay stopper,
which is raised and lowered by an
iron rod protected with fire-clay tubes
and connected with a suitable lever.

The process described above is com-
monly known as the acid process, from
the siliceous nature of the gamster
lining. The slag is a basic silicate of
iron and manganese. As already
shown, iron containing phosphorus
cannot be treated under these circum-
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stances. By substituting a lining of
basic material, phosphorus, as well as
other impurities, may be removed.

THE BASIC BESSEMER PROCESS

This process is conducted in a vessel
similar to that already described, but
generally with a straight neck, so that
the metal can be poured from either
side, and the converter can be completely
rotated by worm and wheel gearing,
actuated by hydraulic engines attached
to the standards.

The converters are made in sect1ons
which can be readily secured together
by pins and cotters, so that if the lining
of any portion gives way , another
similar part can be substituted without
delay; an overhead travelling crane
which commands the converters, and

" hydraulic tables under each converter,
being provided for raising and lowering
the parts.

The lining employed consists of cal-
cined dolomite or magnesite, and is
about 14 to 16 in. thick on the sides,
and 24 in. on the bottom. Loose
tuyeres are sometimes employed, but
generally they are formed by ramming
the lining material round steel spikes,
which are withdrawn when the bottom
is rammed up, and thus form free pas-
sages for the air. The process differs
somewhat from the ordinary acid pro-
cess. Before running in the iron, a
quantity of lime, equal to about 159,
of the charge, is introduced, with a
little coke, into the hot converter, and
blown hot. The charge is then run
in, in the usual manner, and the blow
proceeds as before up to the point at
which the flame drops. Instead of
stopping the process here, the blast is
continued for somé two or three minutes
longer to eliminate the phosphorus.
The vessel is then turned down, and a
sample taken with a spoon, hammered
out, cooled and broken. From the
fracture and malleability, the work-
man judges how long the blow must
be continued to complete the elimina-
tion of phosphorus. A crystalline
fracture indicates that the phosphorus
is not completely removed, and the
vessel is turned up, and the blowing
continued until the metal is dephos-
phorized. A second sampling may be
necessary.

The slag is then run off, to prevent
precipitation of phosphorus into the
metal by reduction from the slag when
the carbon is added. Spiegel and ferro
are then added in the usual manner,
and the charge transferred to the ladle,
and thence to the moulds. In some
cases, where hard metal is required, the
carb1.1r1zat10n is effected by grey pig
iron free from phosphorus, added in
a molten state to the metal in the ladle,
ferro-manganese being afterwards
added.

The oxidation of impurities during
the blow, up to the dropping of the flame,
proceeds as in the acid process, but,
owing to the nature of the lining and
the basic character of the slag, some
phosphorus is also removed. In the
after-blow, all of the phosphorus is oxi-
dized, and, combining with lime, forms
calcium phosphate, and passes into the
slag. This frequently contains as much
as 309, of phosphates of lime and
magnesia, together with 8 to 109, oxide
of iron, sulphur, and some oxide of
manganese. It amounts to about 209,
of the charge, and on account of the
phosphates present is ground up and
used as manure.

OPEN-HEARTH PROCESSES

Under this heading are included
processes conducted in regenerative gas
furnaces of the Siemens type, the bed
of which may be composed of silica
sand (acid), or of magnesite, dolomite
or chromite (basic). s

Siemeris’ Regenerative Furnace is
a double-ended, reverberatory, gas-
fired furnace. The furnace chamber
communicates at either end with the
chambers by means of the ports and
flues. The chambers are filled with
chequer brickwork, built up of bricks
2 in. square. The chequers are alter-
nately heated by the passage of the hot
gases from the furnace descending
through them on their way to the chim-
ney stack, and the heat retained is
subsequently given up to the cold air
and gas passing upwards through them
on their way to the furnace. The cham-
bers are worked in pairs, the gas and
air being heated in separate chambers.
One pair of chambers is being heated
up while air and gas are passing through
the other pair. The smaller chambers
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are the gas chequers. The direction
of the air and gas are reversed every
half-hour. In this way the chequers
are kept at a high temperature, and
the gas and air coming to the furnace
develop a much higher temperature
than if supplied cold.
THE SIEMENS PROCESS

This process is analogous to the “ pig-
boiling” puddling process, the -decar-
burization of the metal being effected
by pure oxidized iron ores added to
the fused metal in the bath of the
furnace. On this account it is some-
times described as the “pig and ore”
process.
~ The pig iron, to the extent of 5 to 40
tons, is introduced on the bed of the

. furnace and melted. After fusion, ad-

ditions of red hematite, roasted pottery
mine, or other pure oxidized ores are
made from time to time, which effect
the oxidization and removal of the
silicon, carbon and manganese in the
pig in the same manner as in puddling.

At the high temperature attainable
in these furnaces, however, the metal
remains molten, even after decarburi-
zation is complete, and its conversion
into steel is effected by the addition of
spiegel and ferro, as in the Bessemer
and basic Bessemer processes. The
time occupied is, however, much longer,
extending sometimes to 10 or 14 hours
with large charges. This permits of
more perfect control over the com-
position of the steel produced, as samples
can be taken from time to time, and the
character and carbon contents of the
metal rapidly determined. When the
carbon has been reduced. below .19,
spiegel is added, the tap-hole is broken
open, and the metal run into the ladle.
Some ferro-manganese, broken into small
pieces, is generally added in the ladle,
as the metal flows out, to replace that
lost by oxidation in the furnace, and
to make up the amount necessary to
restore the malleability and carburize
the iron.

In the decarburizing stage, the metal
boils violently, and is thus brought
into contact with the oxidizing slags
and the afmosphere of the furnace,
but becomes quiet towards the end of
the operation. The addition of the
spiegel causes it to again become lively,
and the metal is tapped on the boil.

The yield is some two or three per
cent in excess of the pig iron charged,
owing to the reduction of the ore added
to decarburize it. A cutting oxidizing
flame is employed in the earlier stages.

SIEMENS-MARTIN PROCESS

In this process the percentage of
carbon to be removed from the metal
is diminished by melting the pig iron
with scrap wrought iron or steel intro-
duced into the furnace at the same time,
or previously heated and charged into
the bath of molten pig iron. Scrap
to the extent of 8 to 10 times the weight
of pig is frequently employed. The
charge, after fusion, contains less than
19, of carbon. The amount of scrap
added depends on the greyness of the

pig. No ore is added, and the decar-

burization is effected by the oxide
formed on the scrap during melting,
and the atmosphere of the furnace,
which is oxidizing. The bath is sampled
from time to time, and, when the carbon
has been sufficiently reduced, spiegel
and ferro-manganese are added as
before. The loss amounts to about
7 or 89, of the metal charged.

A combination of the two processes
is commonly wused in this country,
pig iron, scrap, and ore forming _the
furnace charge. It affords a convenient
method to utilize scrap.

BASIC OPEN-HEARTH PROCESSES

In furnaces with sand bottoms, the
pig iron employed must be of Bessemer
quality but with basic bottoms phos-
phoretted pig can be treated. As 1n
the basic Bessemer process, lime 1is
charged in the furnace, and samples
are taken from time to time and tested.

As the phosphorus is not required
as a heat-producer, the less there 1s
present the better. Pig containing about
1.5 to 29, is satisfactorily treated, the
presence of manganese up to 2 or 3%
is also desirable, as it prolongs the fining
stage and permits of the elimination
of the phosphorus without undue oxi-
dation of the iron. In dephosphorizing,
it is sometimes necessary to make small
additions of ferro-manganese and pig
to prevent this. The metal obtained

- by any of these processes is dealt with

as in the Bessemer process.
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CASTING

Formerly the casting-pits were rec-
tangular, and the ladle, mounted on a
carriage, travelled on rails over the top
of ingot moulds.

Circular or semicircular casting-pits
with hydraulic central cranes are being
introduced.

Attempts have been made to combine
the rapidity of the Bessemer process
with the certainty of the results obtained
in the open-hearth processes.

A combination of the two processes
is followed by blowing the metal in
a converter till the carbon is sufficiently
reduced, and then teeming it into -a
heated Siemens’ furnace, and completing
the decarburization in the ordinary
manner.

Hollow rabbles introduced into the
molten metal on the hearth, by which
air or steam can be blown through it,
are in use to a limited extent. Clay-
covered iron tubes are employed. At
Ruhort, 3 such tubes, each containing
3 holes, are employed. The blast is
continued for from 10 to 20 minutes,
and the temperature rises higher than
in the ordinary open-hearth process.

The steel produced by the Bessemer,
Siemens and analogous processes is
generally of a mild character, containing
less than .59, of carbon, and is employed
for rails (.3 to .49, of carbon); boiler-,
bridge-, and ship-plates, .2 to .259%, of
carbon; rivet-iron, .1 to .15%, of carbon;
armor-plates, guns, and other purposes,
where metal of high ductility, elasticity,
uniformity and strength are required,
and also for castings.

TREATMENT OF INGOTS

The ingot moulds, after the solidi-
fication of the metal, are lifted by
cranes situated at the side of the casting-
pit, and the ingots allowed to cool;
or, in the newer works, removed im-
mediately to ‘‘soaking-pits,” in which
they are kept hot till required for rolling.

These soaking-pits consist of a series
of vertical chambers of fire-brick below
the ground-level, arranged in a double
line, each capable of holding an ingot,
and covered with a tile and commanded
by cranes. The ingots are removed
%O them immediately they have solidi-

ed.

The interior of the ingot when stripped

is much too hot to permit of it being
rolled at once, and the excess of heat
gradually soaks out and distributes
itself uniformly through the mass.
They can be kept hot for some time,
and removed for rolling as required.
Little heat is lost and reheating of the
ingots is avoided. Oxidation is pre-
vented by the gases exuding from the
metal, which are of a reducing character.

The difficulty of keeping up a supply
of ingots to keep the pits hot has led
to the use of ‘‘soaking-furnaces,” the
several cells or pits of the furnaces
communicating with each other, a
fireplace or gas-producer being pro-
vided at one end of the system.

The rolling of mild steel is effected
in a manner similar to that followed
for malleable iron.

USE OF SPIEGEL AND FERRO-MANGANESE

.In carburizing Bessemer or open-
hearth steel, the richness in manganese
of the alloy used is mainly determined
by the amount of carbon desired in the
resulting steel. If a steel very low in
carbon is required, an alloy (ferro-
manganese) containing much manga-
nese is employed, to introduce the need-
ful amount of that element, without
at the same time adding an excess of
carbon. For higher carbon steel, spiegel
and ferro containing less manganese
are employed. Steels containing a
higher percentage of carbon than .59,
may be made, as in the Darby process,
by carburizing .with gas carbon, an-
thracite, etc. The molten metal is
run into a ladle containing the car-
burizing material, which it dissolves.
An undue proportion of manganese
is thus avoided:

In connection with the Austrian gov-
ernmental establishment for the prepara-
tion of uranium products there has been
built in Joachimsthal, Bohemia, a lab-
oratory for working up radio-active sub-
stances found in the tailings and by-
products of the uranium minerals. There
will also be erected a bathing establish-
ment, where the radio-active mine water
will be used for healing purposes.

Greasy stoves may be cleaned with a
strong solution of lye or soda.
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GEAR CONSTRUCTION

EARLE W. REED

The subject of gear construction is
one that is usually considered hard to
master, and this may to some extent
account for the comparatively few
draftsmen that are able to make draw-
ings without the use of the odonto-
graph, but suppose a man wishes to
draw a set of gears that cannot be
drawn with the odontograph, he finds
it necessary to have in mind the theo-
retical construction. = The odonto-
graph may be correct for the gears that
1t 1s intended to construct, but it cannot
he applied to some gears.

Fig. 1

The theoretical drawing of gears is
very simple. Let us imagine two cyl-
inders rotating with their faces in
contact; then when A (Fig. 1) turns
on its bearings it will cause B to turn
on account of the friction between the
two surfaces. However, in practical
gears, we put teeth on these cylinders
to prevent any loss of motion. These
teeth are made up of two parts, the
addenda and dedenda, as indicated in
Fig. 2.

There are three kinds of curves used in
the construction of gear teeth, involute,
epicycloidal and hypocycloidal. The
involute curve is the path of a point
in a cord unwinding from a cylinder.
The path of a point on a circle rolling

on the cylinder on which we are to
construct the teeth, forms the epicy-
cloidal and hypocycloidal curves that
are used in gear construction.

We find the following names adopted
by draftsmen for the different parts of
gears:

The pitch circle (on which the teeth
are constructed) is the original circum-
ference of the cylinder.

The circular pitch is the distance on
the pitch circle between the centre of
one tooth and the centre of -the next.
As will be seen, the circular pitch is
equal to one tooth and one space.

The diametral pitch is the ratio of
the number of the teeth to the diameter
of the pitch circle.

The pitch ppint is the point on the
pitch circle where the two engaging
teeth meet.

The addendum is the part of the tooth
which is outside of the pitch circle.

The addendum circle is a circle drawn
tangent to the addenda.

The dedendum is the space between
the téeth inside of the pitch circle.

The dedendum circle is a circle drawn
tangent to the dedenda.

The base circle is a circle drawn tan-
gent to the line of action and is the circle
on which the involute curve is drawm.

Fig. 2!
A, addendum, B, dedendum, C, pitch cxrcle

The clearance is a small space left
at the bottom of the dedenda for easing
the working of the gears. This would
be unnecessary in theoretical gears,
but in practical gears it is necessary.

The back lash is a small space left
between the teeth to prevent excessive
friction.
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Fig.

The face of the tooth is the part
between the pitch circle and the ad-
dendum circle.

The flank of the tooth is the part
between the pitch circle and the de-
dendum circle.

Theangle of action 1s the angle through
which the gear turns while one of its
teeth is engaged with the corresponding
tooth on the other gear.

The arc of action is the arc of the
angle of action and is found on the pitch
circle. The arc of action must be equal
to or greater than the circular pitch.
If it is greater than this, the second
tooth of the gear will be engaged with
the corresponding tooth on the other
gear, and if the arc is sufficiently large,
the contacts will in a large gear be dis-
tributed over several teeth.

-The following are some of the formulas
necessary, in which A=Circular pitch,
B=Diametral pitch, C=Thickness of
the tooth, D=Clearance, E=Diameter
of the pitch circle, F=Number of teeth,
G=Addendum, H=Dedendum.

Formula No. 1. Addendum (G)=
1 in.+B or A-+-3.

Formula No. 2. Dedendum (H)=
Gorlin—=B or A=3.

Formula No. 3. Thickness (C)=
A=-2 or 3.1416--2B.

-Formula No. 4. Clearance (D)=

.A+20 or 3.1416=20B.

Formula No. 5. Circular pitch (A)=
3.1416+=B or 3.1416E+F.

Formula No. 6. Diametral pitch
(B)=F=E or 3.1416x 1 in.=—A or AB=
3.1416.

With these formulas and definitions,
we are now ready for the drawing of
the cycloidal curve.

In Fig. 3, we first draw a pitch circle,
then from any point on the pitch circle,
as A, draw the epicycloidal and hypo-
cloidal curves. These curves represent
the path of any point on a circle called
the generating circle rolling on the
pitch circle. To draw them, we take
any convenient radius, as 1% in. for
the generating circle. Draw circles
with diameters 124 in. greater and less
than the pitch circle, then take any
point, as A, on the pitch circle and from
that point lay off short equidistant
spaces (1, 2, 3, 4, 5, 7) on each side of
A. From these points, draw radii
intersecting the circles just drawn.
With the points made by these radii
as centres, describe circles tangent in-
ternally and externally to the pitch
circle, and letter them, starting with the
one whose radius passes through A as
in Fig. 4.

Suppose now that we consider that
circles 1’/ and 1’’’ are rolling until
they coincide with 2’/ and 2’7’, and
we find that in doing so the point A
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rises to B. Now consider circles 2’
and 2’’’ rolling to coincide with 3’
and 3’’’, the point then rises from B
to C, and in like manner the other points
are found and curves drawn through
these points. The curves are drawn
by taking the distance Al as a unit of
measure, and from 1 measure off on the
circles 1’/ and 1’’’ a distance equal
to Al, making the points B and B’.
On circles 2/ and 2'/’/, with 2 as a
starting point, measure off a distance
equal to Al making a point C. We
continue in this way, taking Al on each
of the circles as many times as is indi-
cated by the number at the point of
tangency to the pitch circle. This
completes the epicycloidal and hypo-
cycloidal curves AH’ and AH.

Now that we have these curves, we
can find the centre line of our tooth
and take points corresponding to those
on the constructed curves, thus com-
pleting the cycloidal tooth.

Fig. ¢

We now have the involute curve to
construct (Fig. 4). Draw the pitch
circle and the centre line of teeth OX,
cutting the pitch circle at A. If we
take the angle of action to be 15°, we
measure off 15° from a line perpen-
dicular to OX at the point A, and we
have a line of action in the line M’M.
Now taking an angle of 15° at O, the

centre of the pitch circle, we have a
perpendicular OP to the line of action,
which is also the radius of the base
circle. Now on this base circle, lay
off equal distances on one side of B
as 1, 2, 3, 4, etc. - From these points,
draw tangents 7F, 6F, 5F, etc., and on
these tangents measure off the distance
1B as many times as is indicated by
the numbers at the point of tangency,
and connecting these points, we have
the involute curve required in the draw-
ing of gear teeth.

A practical method for the drawing
of the tangents is to draw the radii
from 0 to each of the points as 1, 2,
3, 4, etc., and at the points where these
radii cut the base circle, we draw per-
pendiculars, for the tangent to a circle
is perpendicular to the radius.

For the part of the flank below the
base circle, we have a line drawn from
the centre O to the base circle, thus
completing the involute tooth. A centre
line is now found and points taken off,
corresponding to the points on the curve
already constructed with the dividers.

We are now ready to make drawings
of gears, and to do this, we must have
certain data given us.

Let us take the following: circular
pitch, 2 in.; number of teeth in gear,
20; number of teeth in pinion, 16; angle
of action, 15°; using the involute curve.

From these, we will draw a set of
gears that will fulfil all the requirements
by substituting these in the formulas.

First, we must find the circumference
of our pitch circle, and since we must
have 20 teeth 2 in. apart, we must have
a circumference of 20 x 2 in. or 40 in.
Now divide this 40 in. by 3.1416, and
we have 12.73 in. as the diameter of
the pitch circle on our gear. In the
same way the circumference of the
pinion is found to be 16 (number of
teeth on pinion) x 2 in.=32 in., 32 in.
divided by 3.1416 gives us 10.18 in.
as the diameter of the pinion. Draw
the pitch circle of the gear with the
diameter 12.73 in. Through the centre
of the pitch circle of the gear, draw a
straight line called the line of centres,
and where this line cuts the circle at A,
Fig. 5, draw the pitch circle of the pinion
tangent to the pitch circle of the gear
and with its centre on the line of centres,

Since we are to draw an involute
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gear, we now erect a perpendicular
to the line of centres from the point
A and draw AX, making an angle of 15°
(our angle of action) with this.

Draw a line OY perpendicular to
AX, passing through the centre of the
pitch circle, making the angle AOY=
15°. Now with radius OY, we draw
a circle which is called the base circle,
on which our curves are constructed.
Starting at the point A, draw the involute
curve as already directed. Now we
take our circular pitch (2 in.), and mark
off points 2 in. apart on the pitch circle,

"and from these points, draw radii to
the centre of the circle. These lines
from the centre are centre lines on
which the teeth are drawn.

Having done this with the gear, we
do the same with the pinion or the
smaller gear, drawing our involute
curve on the pinion, so that it will
make perfect contact with the corre-
sponding tooth on the gearat the point A.

Now take formula No. 1 addendum=
A-+3 or 2 in.=+3. Draw circles from
OO’ as centres %4 in. greater and less
than the pitch circles.

Take formula No. 3 thickness of
tooth=A-=+2 or 2 in.+—2 or 1 in. This
1 in. is taken as the space between
each one of the teeth, but the teeth
themselves must be smaller with allow-
ance for blacklash. In small gears
this does not need to exceed 142 or 146 of
an inch, and in larger gears the amount
depends on the kind of work to be done
by the gears. We will allow %46 in. for
our construction, therefore we take
140 in. from each tooth (Y4 in. from each
side of the centre of the teeth), and
when engaged this gives us a backlash
of 146 in. Now we draw the clearance
circle, using formula No. 4, clearance=
A=20 or 2 in.=—20 or Yo in. less than
the dedendum circles.

To complete the flank of the involute
tooth, we draw straight lines from the
base circle to the dedendum and passing
through the centre of the pitch circle.
Now we draw fillet curves from these
lines to the clearance circle with a
radius of 340 in. This completes the
construction of the involute gear.

In drawing the cycloidal gear, we
use the construction of the curves, as
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Fig. 6

. already described, and with the same
clearance, thickness of tooth, backlash,
addendum and dedendum, as were used
in the involute gears just drawn.

In all gears designed to run together,
we must have the same size generating
circle. We need no base circle or angle
of action, as these are taken care of by
the curves themselves. We draw the
addendum, dedendum, and clearance
circles, and then find the centre line
of teeth and draw in the curves as al-
ready described. Find the centre line
of this tooth, and complete the outline
of the tooth by taking corresponding
points from the centre line. Measure
off the circular pitch on the pitch circle,
and draw centre lines to the centres
of the pitch circles and on these con-
struct teeth equal to the ones already
drawn.

k% As in the involute tooth, the thickness
is 314 in., and the space between the

" teeth is 1 in., leaving, when the two
teeth are in contact, 146 in. as backlash.

This completes the drawing of the
two kinds of gears, the involute and the
cycloidal. As can be seen, the con-
struction of the involute gear is much

simpler than the cycloidal, and it is
used a great deal more in practical
machinery.

There are different ways to true a
grindstone, but the following method
is very satisfactory and easy: Large
threads are cut on a 6 in. steel bar,
which has a bearing turned on each end.
Use six threads to the inch or larger.
Two L-shaped bearings are fastened
to an iron plate, and this plate has two
long slots cut in it, one on each side.
Lag screws put through the slots and
turned into the frame of the grindstone
hold the plate and roller close to the
face of the grindstone. A sharp blow
of a hammer will push the plate and
roll up to the grindstone for a second
or third cut or as many cuts as are
necessary to make the stone true. The
steel roll should be a little longer than
the width of the grindstone.

We spend too much time in searching
after what we have lost, and not enough
in taking care of what we still possess.

N
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THE SAW AND HOW TO USE IT ON WOOD AND METAL
M. COLE

The oldest form of saw was a jagged-
edged flint, set in a handle of bone or
wood. Those of a later date were of
bronze, and in use before iron was used
for industrial purposes, being too scarce
and valuable for other purposes than
weapons. In the middle ages, when
steel was still very dear, the saws and
many other tools were made from iron
and case-hardened, a method in prac-
tice until a comparatively recent date.
Saws of these classes were, however,
little more than narrow files. They
did not make a clean cut, but scraped
away the wood, etc., in fragments.
The modern saw consists of a number
of small knives, each having a properly
sharpened cutting edge (terminating
in a point), each of which makes a clean
cut. One result of the low quality
of the old saws was that they had to
be used to cut in the pull stroke, in-
stead of in the push stroke as modern
ones do. Some of those now in use,
cut with both strokes, but these are
used only for rough coarse work. The
teeth of these old saws were conse-
quently in the opposite direction to
those we use, and this style of saw is
still used by many eastern nations.
A low quality metal will stand the pull
stroke, but would break on attempting
to cut by pushing it. Those narrow
saws that are strained in a frame, such
as fret saws, sweep saws, etc., are used
in this way to cut while pulled towards
the worker. If used the other way,
they soon break, often at the first at-
tempt. Hack saws for cutting metal
are among the reversed ones.

Saws in general use are of the follow-
ing classes: hand saws (so called to
distinguish them from the two-handed
pit saws, etc.), consisting of a flat blade
and pierced handle.

1—Ripping saw or rip saw with
coarse teeth, used for cutting soft wood
in the direction of the grain. These
cut rapidly, and the widely spaced
teeth do not clog so soon as those of
a finer saw would. They are, however,
of little use with hard wood or for cut-
ting across the grain.

2—Cross-cut saw, or more generally
called hand saw, and if with fine

teeth, panel saw. This is the shape
that does most of the cutting in-joiners’
or cabinet makers' workshops.

Key hole saw, a smaller form of
the hand saw, terminating in a point,
so as to enter in a hole made with a
centre-bit. A variety of this is the
pad saw, having a round handle with
hole through it lengthwise, into which
the blade fits when not in use. When
used, the blade is held by two screws
in the ferrule of the handle. Both of
these saws are of very soft steel, so that
they bend when one of ordinary temper
of the same section would break. It
would be an advantage if these saws
were made to cut in the pull instead of
the push stroke.

- Backed Saws. In cutting fine work,
in order to get a very narrow saw-cut,
a saw with a thin blade must be used.
If not in some way supported, these
would be too weak for the purpose,
and also liable to bend in using. They
are, therefore, strengthened by a rib
of brass or iron, having a groove in its
length into which one edge of the blade
fits. These must be used with care to
avoid buckling or bending the blade.
They are made in many sizes, from 8§ to
24 in. long for various requirements
of cabinet makers, picture framers,
etc., others much smaller, 3 to 6 in.
long, with blades little thicker than
note paper. Those most used are:

1—Tenon or dove-tail saw, S to 18
in. long, having from 8 to 16 tooth
points to the inch, and backed with
brass or iron. The smaller sizes have
open handles, the larger ones closed.

2—Straight-handled back saws, a
smaller forma of dove-tail saw, with
round handle, very thin blade and small
teeth, suitable for delicate work.

3—Metal cutting backed saw or
ward saw, much used by locksmiths,
etc., in preference to the hack saws in
frames, as it is less liable to breakage,
though slower and dearer than the
thin saw.

Tension saws, consisting of a narrow
blade strained in a frame by a spring,
screw, or twisted cord.

1—Sweep or bow saws. The blade,
sometimes less than 4§ of an in. in
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width, is strained in a wooden frame.
Its narrowness enables it to cut in a
curve. It is much used with broader
blades on the continent instead of the
hand saw; also for rough work, such
as cutting up logs of firewood, for which
purpose it has large teeth far apart,
so as not to clog. Some are so arranged
that the blade can be swivelled, so as
to cut sideways to the frame.

2—Fret saws for cutting very thin
wood, and strained by the spring of
the frame itself.

3—Hack saws for cutting metal are
a modification of the fret saw, using
blades about 24 in. wide and the teeth
fine and slightly set. These are useful
for fine wood-cutting. This refers to
the American hack saw, the old English
shape, being thick blade, coarse teeth
and very little set, was slow cutting
and heavy to work.

Special saws, for instance, a long
narrow saw, similar to the keyholesaw,
but baving half the edge of the blade
at right angles to the remainder—a
very useful tool for cutting a square
hole. Starting with a centre-bit hole,
the end of the saw cut as far as was
required, then the second part came
into use, starting a cut at right angle
to the first one, which could then be
extended by using the point part again.
Others are ripping and log cutting saws,
having large and specially shaped teeth,
and many others.

Machine saws of many kinds—cir-
cular and gang saws, band saws, ve-
neering and other kinds—cannot be
treated in this article.

Saw Teeth. If the teeth of a good
saw are examined, it will be seen that
each is a knife, ground at one side like
a joiner's chisel, which leaves the top
of the tool pointed, and it will also be
seen that each tooth is bent away from
the central line of the blade. In some
saws, each tooth is sharpened at both
its edges (not at both sides of one edge),
so that it cuts in the push or pull stroke.
These teeth differ a little in shape from
the other teeth, having only one cutting
edge. The shapes of saw teeth vary
with the work they have to do. While
all the smaller saws cut in one direction
only, rip saws and two-handed saws,
also American pattern log saws, cut
in both directions.

AND MECHANIC

HHow to choose a saw. A fair outfit
for a wood-worker would be: rip saw,
28 in. long, 4 points to the in.; hand
saw, 26 in. long, 6 to 7 points to the in.;
tenon backed saw, 14 in. long, 10 to 12
points to the in.; dovetail backed saw,
10 in. long, 14 to 18 points to the in.

Also pad saw, sweep saw for curves,
and hack saw for metal. In all saws,
it is important that the handle should
be comfortable and fit the hand well,
and the saw well balanced, z.¢.; in a
hand saw or rip saw, when held in the
cutting position, it appears to weigh
less than if held in any other.position.
It should also be thinner at the back
than -at the cutting edge, apart from
the set of the teeth. The blade must.
be capable of being bent into 34 of a
circle without taking a permanent set.
Some of the more expensive saws have
smaller teeth for a few inches near the
end to make a start easily in the work.
In all saws, the thinner the blade is, the
easier it is to work and good quality
saws are always thinner than common
ones of the same size and class. Look
also at the finish, good saws are not
sent out dull and old looking, they
have a bright, highly finished appear-
ance. For picture frames and other
small work, a saw with very small
teeth should be used, as it leaves the
work mnearly smooth. Don't buy a
second-hand saw, unless it is from
someone who thoroughly understands
a saw and can guarantee it to be a
good one. New saws sold at second-
hand shops are always bad, but good
old saws can often be bought cheaply.
Small size hand saws are made for
amateurs’ tool chests, which are usually
too small to hold a full-sized saw.
‘These do not give scope for the whole
arm to work. A full-sized man requires
a full-sized saw to exert his strength,
with a small one, there is much waste
of energy. For odd jobs, however,
the 18 in. chest saw (a small hand saw)
is a very useful tool. Backed saws
in particular are liable to be twisted
or buckled, so should be examined
before buying.

USING THE SAW ON WOOD

Always mark the work before cutting;
it does not take long and saves a lot
of trimming up afterwards. For rough
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work a pencil mark will do, but for any
exact work the mark must be made
with a metal point or sharp edge, espe-
cially if cutting dovetails. In marking,
allow for a shaving being taken off
afterwards with the plane, and use a
square to get a square cut. If merely
dividing a bit of wood, it is enough to
cut along the line, but if the work has
to fit another piece, cut so as to leave
the line or pencil mark. .

Work must be fastened down any
way so long as it does not move. Large
work will keep steady on the sawing
tressle by putting the knee on it, and
should be about the height of an ordi-
nary chair, a couple of boxes are often
used instead. Smaller work can be
held in the bench wvice, or cramped
down with screw cramp or carvers
screw, or even nailed to the bench.
A bench sawing stop is very easily
made and just the thing for small
jobs. It is usually cut out of the solid,
but one can be knocked together out
of odd bits in a few minutes. Take a
bit of board 12 in. long, %4 in. thick,
4 in. wide, at one end nail on a bit,
1 in. thick, 4 by 2, nail a similar bit at
the other end, but not on the same side
of the large piece. See that one of
these pieces is nailed or screwed near
its ends only, and at half its length
make a saw-cut in it so that it becomes
two bits, each 2 by 2 by 1 in. thick,
side by side, and separated by a narrow
slot that will just allow the saw blade
to enter. The work to be cut rests
against these two blocks, the other
block catches the edge of the bench and
prevents the whole affair moving when
using the saw. It also protects the
surface of the bench from saw-cuts.
Grease the saw as often as required.
Tallow does well, or thick oil, common
butter is about the best for all wood-
cutting tools. Rest the side of the saw
against the thumb to guide it in making
a start, make the first few cuts very
slowly to ensure correct entrance of
the saw. With all saws, stand so that
you look down the whole length of
the saw, not one side only. Cut slowly.
Those who know nothing about saws
always use them quickest, while a good
sawyer cuts with a steady slow stroke,
but continues to cut long after the quick

one has got tired. It is not necessary -

to press the saw on the work; if sharp,
it will grip well enough if merely moved
up and down, if not it requires to be
sharpened. In making a long cut,
the parts already cut are apt to close
and bind the saw. To remedy this,
wedges should be inserted to keep the
cut open. In cutting a long piece of
thick wood, it is well to cut a few inches
each side alternately, there is then less
risk of cutting crooked. Cutting with
a backed saw is much easier, as the
work is closer to the eyes, and being on
a bench, much easier to work. This
also should be used slowly, and never
on any account cut without the work
being held or fastened to the bench,
or the saw will get buckled.

METAL SAWING

Metal sawing is done with a hack
saw, a narrow blade strained in a frame.
Those now mostly used are of American
make, very thin in the blade and having
fine teeth slightly set. They cut.rapidly,
remove very little metal, and are so
cheap that they are never resharpened.
The older styles were twice as thick
in the blade, coarser teeth, and being
more expensive were filed up as many
times as required. To do this, it was
necessary to leave the blade softer than
the later form, so they had not so much
cutting power. Another form of metal
saw is the screw head saw or ward saw—
still a favorite with locksmiths, black-
smiths, and jobbing mechanics on
account of its power of standing rough
usage. It is similar to the dovetail
backed saw. Even with these rough
workers, it is rapidly being replaced by
the American saw.

In cutting metal, the saw must be
used slowly and kept well greased, and
great care used to prevent twisting, as
what would cause other saws to buckle,
would break one of these. Frames are
arranged to take the saw blade in four
positions, often a great convenience
to the worker. When sawing steel,
it is annealed first. Some special saws,
similar to fret saws, are made for cutting
metal. There are also some about
double the width of a fret saw. A
good quality dovetail saw with fine
teeth will cut brass, and is often used
for the purpose. Plumbers’ lead saws
are the ordinary keyhole saw, which
has very little set on it.
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HOW TO SHARPEN AND SET A SAW

The filing of the teeth must be done
before setting them. The saw must
be fixed firmly, either in a special filing
vice, or between two slips of wood
pinched in the bench vice, or by other
means.

Topping is the first operation. To
bring the top of the teeth quite level,
a file without handle is laid on them
lengthwise, and rubbed down from
the handle to the end of the saw, re-
peating as often as required to bring
them level. Any teeth below the line
do not do their share of cutting, but
there will always be some such, and
broken feeth cannot always be avoided.
This is of less consequence than a few
teeth being higher than the bulk. The
file used is the three cornered one and
is single cut, files for ordinary purposes
being double cut. An ordinary flat
smooth file may be kept for topping.

Filing the teeth. The position of
the file on the teeth depends on the shape
of the teeth, and the angle of the cutting
surface required. A safe and easy
rule is “Put a new surface at exactly
the same angle it had before.” If it
is intended to alter the shape or cutting
angle of the teeth, the job should be
given to a saw cutler, while to follow
the old lines is easy and requires only
a steady hand. Push the file with a
slow and steady stroke, so as to use the
whole length of the file. On the return
stroke, either lift it clear or allow to
rest very lightly on the saw. Two
strokes are usually enough for each
tooth of a hand saw, while small tooth
backed saws are usually done with one
stroke. Don’t use an old file full of
dirt, and if a new one is bought, keep
it clean and well oiled.

See that the toothed edge of the saw

is very little above the level of the vice
top, only enough for the file to clear
it. Start at the end nearest the handle,
and file each alternate tooth, then
reverse the saw, and file the remainder.
While the, file is cutting the slanting
edge of one tooth, see that it does not
at the same time touch the adjoining
edge of the next tooth.

Setting the teeth. The correct way
of *doing this is with a single stroke
of a special hammer on each tooth.
The saw-edge rests on a sort of anvil,
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part of the edge with the teeth over-
hanging. This, however, Tequires a
good deal of practice to do it evenly.
The easy way is with a tool called a
“saw-set’’ of which there are several
shapes. The plate shape having several
notches to fit various thicknesses of saw
plate is an old but useful form. The
tooth to be set is inserted in a notch,
and bent by using the handle as a lever.
Other forms are capable of adjustment,
so that there is no danger of uneven
bending. Some work by pressing a
lever, others by a stroke of a hammer
on the head of a punch, the lower end
of which presses on the tooth to be
set. The amount of set varies with the
work to be done by the saw. The rip
saw, and those for cutting damp wood,
must have more set than a dovetail
saw used only on very dry wood. Set-
ting a saw 1is quite as important an
operation as sharpening it, but a saw
need not be set every time it is sharp-
ened. Too much set is as bad as too
little, in the former case a larger quan-
tity of wood has to be reduced to saw-
dust, while with too little set the saw
will bind or touch the sides of the cut,
and cause extra labor by the friction.
The setting must be done near the point
of the tooth. Teeth are usually broken
by attempting to get the bend too low
down. The tooth does not always
break at the time of setting, but cracks,
breaking off while cutting.

Re-toothing a’ saw. A good saw
having many teeth broken is well worth
a new set of teeth. This has to be
done by a saw. cutler, who cuts off a
strip at the edge with all the old teeth,
and punches new ones in the new edge.
It is quite possible to do this by hand,
but it is a very tedious job, though in
all early saws the teeth were always
filed out, the punching press being of
comparatively modern introduction.

The triangular (or 3-square) file does
for all saws in ordinary use by hand,
but large circular and other large-
toothed saws are filed with a flat file
specially made for the purpose, and
after a certain amount of wear these
require gumming or gulletting, that
is, the space between the teeth deepened.

Protecting teeth of saws. All small
saws kept with other tools or carried
about should be protected by a bit of
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wood the length of the saw by about
Y4 in. square, having a saw-cut length-
wise 14 in. deep, which may be tied
on with string. It saves sharpening
and prevents accidents.
Cutting ivory and bone.
having very thin blade, fine teeth,
and little set; an American hack saw
does well for this. Cut slowly, use no
oil or grease, or it will disfigure the
ivory, but either dry or with plenty
of water which will wash the dust out,
while "a little water will make a paste
of it that will remain in the cut. Ebo-
nite is cut with a saw suitable for brass.
Band saws. The blades for these are
sent out by the makers in very long
lengths. The required length having
been broken off, the ends must be
brazed together to get an endless band.
From the nature of the saw and its
work, it is important that the joint
should be no thicker than the remainder
of the saw. If carefully done, it will
be so. There are several ways of
heating the joint, many workers using
the gas blow-pipe. This should never
be used for the purpose, as however
carefully used, the sulphur in the gas
makes the steel at or near the joint
- brittle. The right way is with hot
tongs. In any case the parts must
be held in position by a suitable vice
which will prevent any movement
-while the job is being done, vet allowing
the tongs or gas flame to get on the joint.
File away enough from each end of the
saw to bevel it for a length of three
teeth.. Put between the surfaces some
borax powder and some fine grain
spelter (brazing spelter, not zinc, which
is often called spelter) mixed with a little
water to a paste. Arrange the parts
so that the teeth of the scarfed parts
just fit on each other, then (if for gas)
tie up with some soft iron wire to hold
in position, and apply the flame of the
blow-pipe to joint till the spelter melts.
At once grip the joint with a pair of
tongs made hot, and hold toget}}er
till it cools. In order to economize
gas, a reflector should be made of as-
bestos sheet 14 in. thick, which will
form a kind of hood covering the joint
above and below, and keep the flame
on the work. A better way is to use
a pair of tongs having very heavy ends,
also a pair of light ones having thin

Use a saw

ends. The light ones being heated
are put so as to grasp the joint, the
heavy ones are heated almost to white
heat and put so as to grasp the joint
over the light tongs. The heat of the
heavy tongs is great enough to melt
the spelter, and they can then be re-
moved, the light pair being kept in
place until the joint is well set, to pre-
vent the parts opening. A fork or

‘block of iron at end of a long handle,

and having a slot in it, can be used
instead of the heavy tongs, but should
fit easily over the light ones.

Silver solder should be used for all
band saw joints. It melts at a much
lower heat than spelter, and only a
small quantity is used. It is in thin
sheet, cut off enough to go inside the
joint, use with wet borax, and there
will be scarcely any file work to do,
while if spelter is used there is a lot
of dressing up of the joint to get it
same thickness as the remainder of
the saw. Band saws after being several
times joined up are, though still very
serviceable, almost always thrown away
at the saw mills. A length should be
got to practice on, either brazing or
sharpening and setting the teeth.

Cutting nails. Before commencing
to cut old wood, nails must be carefully
looked for along the line to be cut.
Even the smallest tack will spoil the
sharpness of a saw. Nails that cannot
be pulled out must be forced through
with a punch, even then the rust left
in the hole is bad for the saw. At
public saw mills, a fine is charged
for every nail the saw cuts into. The
sound given by the saw when it touches
a nail is easily recognized and must
be taken as a warning not to proceed
until the nail i1s removed.

Rebate saw, for cutting a rebate
such as in picture frame moulding, is
easily made from a bit of old saw,
screwed or cramped toa block of wood.
A little of the wood.is cut away behind
the saw, forming a guide, so as to make
an even saw-cut along the length of
the wood beading. This method is
much quicker than the rebate plane.

Depthing guide for saw is made by
cramping a strip of wood one or both
sides of a backed saw, at such distance
from the edge as the depth of the cut
requires. )
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DIMENSIONS OF SAWS
Without Backs Length Points to 1 in.

Rip saw ... .. 28 4
Hand or Cross Cut 26 6to 7
Panel . .. . . 20 to 24 10 to 11
Keyhole or Com-

pass saw ... .14 to 18 9to 12
Backed Saws.
Tenon ... . . . 10 to 14 10
Dovetail ... . . . 8 to 10 14 to 18
Straight handle 3to6 18 to 40

In measuring saw teeth, reckon the
number of points to the inch. not the
teeth.

Fig. 1 shows the teeth of ordinary
handsaw. A and C show the sharpened
sides of the teeth, B shows the side not
filed, which is bent away from the other
two, which are bent point outwards.
In this case, the front of the teeth is
filed. It is doubtful if there is any
advantage in this, but many workers
do it though it weakens the point of
the tooth. D shows the amount of the
set. It will be seen that a line drawn
lengthwise will be overlapped by the
heels of all the teeth, thus preventing
a ridge forming between them.

Fig. 2 shows a quick-cutting form of
tooth for two-handed cross cut saws,
or for pit saws. It cuts equally well
in either direction. but requires a thick
blade or the teeth break off.

Y Fig. 3 shows the form of tooth most

in use for hand and backed saws, also
for band saws. The teeth are filed on
the slope only.

Fig. 4. Rip saw for soft wood, the
teeth cutting both ways. This shape
of tooth, being set closer, is stronger
than at Fig. 2. )

Fig. 5. A good form of screw-vice
and easily made. If the leg is long,
and two pegs are at back of the jaws
to rest against a wall, this form makes
a good portable vice. :

Fig. 6 shows how the saw-teeth are
set with a small hammer on anvil block.

Fig. 7. Bench stop for sawing small
work.

Fig. 8. Mitre box, with length of
work being cut by backed saw. If the
back of the box is omitted, it becomes
a mitre block, but this form is not so
good a guide for the saw as the box.

When a telephone line is electrostatic-
ally charged, the telephone acts as a con-
denser. The winding serves as one plate
of the condenser, the frame of the receiv-
er as the dielectric, and the person who
is holding the receiver to his ear as the
other plate of the condenser. In order to
prevent this condenser from disghargmg
through the person, a German inventor

-provides a grounded metallic cover for

the receiver, the capacity of which is
somewhat greater than that of the body.
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HOW TO CONSTRUCT AN EFFICIENT ELECTROLYTIC RECTIFIER FOR
ONE DOLLAR '
H. T. HEWLETT

It does not seem to be generally known
by amateur workers, who wish to use
direct current, that the alternating
‘‘juice’”’ supplied in many of our smaller
towns, can be readily and cheaply con-
verted by an electrolytic rectifier. Such
an apparatus, sometimes called also a
current reorganizer or a nodon valve,
is not as efficient as the mercury arc, nor
can it well be used on currents of over
220 volts; but it is much cheaper and
simpler to construct, and the ama-
teur seldom has occasion to use higher
than 110 volt currents. In explaining
the rectifier’s action, we may liken the
alternating current to a series of rising
and receding waves of water; the ap-
paratus acts as a check valve, allowing
all of the waves to pass, but when they
start to recede, the valve closes and per-
vents them. Thus the current is not
changed into a truly continuous, but
into an wunidirectional pulsating one.
It is similar to that supplied by a dyna-
mo fitted with the old Siemens H arma-
ture and a two piece commutator. In
its simplest form such a converter con-
sists of an aluminum and a lead-plate,
immersed in an oxidizing solution. The
current passes freely in one direction;
but when its direction changes, the
metal becomes coated with oxide, thus
causing so great a resistance that the
flow ceases.

In actual practice, however, it has
_been found that a single cell is not suf-
ficient and for the apparatus here de-
scribed we use four. Procure, therefore,
four battery jars and the same number
of lead and aluminum plates, as large as
will just fit nicely in the jars. The lead
should be not less than 3-32 of an inch
in thickness and the aluminum as pure
as possible. Fasten the plates to a small
piece of wood in a manner similar to the
elements of a primary battery, attach-
ing a short piece of copper wire to each.
For this purpose binding posts from ex-
hausted dry cells are good, as it is
difficult to solder aluminum.

Connect up the plates as shown in the
cut, the light lines representing the alum-
inum plates and the dark ones the lead.
Fill up the jars with a saturated solution
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of ammonium phosphate. Take the
direct current’ from terminals D+ and
D—, while the alternating current is fed
in at Acl, and Ac2, using a plug to con-
nect with a lamp socket. It is also nec-
essary to place some resistance at R.
For this purpose a lamp board is a great
convenience, but by having a 16, a 32,
a 50 and a 100 candle power bulb, suf-
ficient flexibility can be obtained for
most occasions. Use lamps designed for
20 volts lower than the supply circuit of
110 and higher voltages, to allow for a
drop due to the internal resistance of the
cells. In order to obtain the best results
it 1s necessary to observe care on several
points.

Use only distilled or rain water and
add more water occasionally to make up
for loss due to evaporation. In case of
excessive heating or foaming use larger
plates. Both plates slowly oxidize and
it is well to scrape the aluminum plate
once in a while. The liquid in the jars
slowly decomposes and if not renewed
the ‘““valve’” no longer closes and pre-
vents the receding current from passing.
Its life may be greatly prolonged by
pouring a small quantity of blue litmus
solution into each jar and {requently
adding enough phosphoric acid to turn
the solution pink. This is often done
when performing “experiments of long
duration and which cannot be inter-
rupted. But it cannot be continued in-
definitely, because excessive waste prod-
ucts finally collect. The total cost of this
apparatus does not exceed one dollar.

By using a different electrolyte, the
rectifier can be employed on a large
range of voltages. For currents of less
than 20 volts use dilute sulphuric acid;
while for the usual 110 volt current, a
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saturated solution of ordinary baking
scda (sodium bicarbonate), sodium or
potassium phosphate or the ammonium
phosphate, used above, seem cqually
good, but for 220 volts use the ammo-
nium phosphate.

The apparatus will pass as high as 7
amperes and may be put to a great va-
riety of uses, replacing about 20 bichro-
mate cells. It has been successfully
used for experiments in electrolysis, for
charging storage batteries, to run a
Ruhmkorff coil, and for many similar

purposes too numerous 1o mention. Ina
certain few cases, such as experiments
in wireless telephony and telegraphy,
the pulsating current may be objection-
able and it sometimes causes small
motors to give off a hum. These draw-
backs may be overcome by using small
storage batteries or ordinary dry cells
in the circuit. Thus, when the cut:rent
starts to drop between the pulsations,
the batteries begin to feed in, and the
current is made continuous.

A CASE OF MULTIPLE SERIES
WALTER S. ROCKWELL

The accompanying drawing shows a
simple but practical way to use 110 v.
multiple wiring on 350 or 220 v. D.C.
mains without changing lamps or de-
stroying wiring.

To connect to 550 v. mains, connect.
E’s to C's, C's at A; disconnect C's at
B’s, D’s from C’s and F’s from C’s; but
be careful and balance the c.p. of your
lamps for good results.

E £
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Traveling electricians with carnival
and street fair companies often find it im-
possible to get the desired voltage, as
some cities use the 220-v. D.C. system for
lighting. Then you might be placed out
in the suburbs, where the only current
available would be 550 v. D.C. from the
street car company’s trolley wire.

Then again in using the A.C. the trans-
former goes up and it is impossible to re-
place it for a day or two, and you can get
another current handy which might be
550 or 220 v. D.C. In such cases the
drawing will prove a great benefit.

“The illustration shows arrangement
for 30 lights, but the principle will work
with any number that will divide by 5
for 550 v. or divide by 2 for 220 v. A
string of 30 lights like the above can be
changed to one of the 3 different voltage
¢urrents in 5 minutes.

To connect to 110 v. mains, connect
F'sto C’s, B'sto C’s, A to C; disconnect
E’s, from C's, D’s from C’s.

To connect to 220 v. mains, connect
D’s to C's at A, C's at B's; disconnect
E’s from C's, F’s from C’s.

Uncle Harris was a carpenter, and
had a shop in the country. One day
he went into the barn where Dick
and Joe were playing with two tame
pigeons.

“Boys,”” he said, “my Works}'xop
ought to be swept up every eveniig.
Which of you will undertake to do it?
I am willing to pay a cent for each
sweeping.”’

“(gnb% a cent?’ said Dick. ‘“Who
would work for a cent?”

“T will,” said Joe. i

So every day, when Uncle Harris
was done working in the shop, Joe
would take an old broom and sweep 1t.

One day Uncle Harris took Dick
and Joe to town. While he went to buy
some lumber, they went to a toy shop.

“What fine kites!” said Dick. “I
wish that I could buy one.”

“Only ten cents,” said the man.

“T haven't a cent,” said Dick.

“I have fifty cents,” said Joe. ,

“How did you get fifty centS?”
asked Dick. “ By sweeping the shop,
answered Joe.—Sunday Afternoon.

’-—___'—
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THE CONSTRUCTION OF A HIGH FREQUENCY RESONATOR

K. B. SHELDON

Of late, many articles have been
written in regard to high frequency
currents at great temsion. Such cur-
rents are used by physicians for the
relief and cure of certain diseases,
particularly in treating cases of arterio
schlerosis (hardening of the arteries),
which occurs most frequently in persons
of advanced age.

D’Arsonval of Paris discovered that
currents having a period of oscillation
from 100,000 to 5 million cycles per
second, were harmless in their effects
upon living organisms; no sensation
being perceptible when the electrodes
were applied to tissues except a little
heat. Dr. Oudin, also of Paris, in
1892, improved upon D’Arsonval’s reso-
nator, and constructed one for thera-
peutic purposes. Their respective de-
signs are shown in diagram. A high
frequency resonator may be said to
consist essentially of an induction coil
or its equivalent, oscillator, spark gap,
capacity resistance and inductance.
The principle upon which' a resonator
produces high frequency currents is

No (owire
fFlaBS Fasreneq ==
(Wil Rupber
Qn =) U
based upon the phenomena, that

when a Leyden jar or spark coil is dis-
charged through a circuit possessing
resistance, inductance and electro-
static capacity, the current alternates
from a few thousand to several million
_times a second, according to the co-
efficients of the system.

Those who would like to construct
a resonator may do so by following the
few simple directions. The inductance
18 made by winding 40 turns No. 16
B. &S. bare copper wire upon a fibre
or bristol board cylinder. as per diagram.
This is for the D’Arsonval resonator;

for the Oudin arrangement, make an-
other helix the same as the first. For the
‘necessary capacity, make six Leyden
jar condensers by pasting tin foil on
the .inside and outside of quart fruit

Brislol Board Cover

or battery jars, within a third of the
top; the foil may easily be fastened
to the jar with shellac. The inner
coating may be connected with No. 12
bare copper wire instead of tin foil; the
inner coating may be water, in which
is dissolved a teaspoonful of common
salt. The covers to the condenser should
be of well-varnished wood or bristol
board, as shown in diagram. The con-
densers are connected in series, as high
potential is desirable. :

The spark balls should be at least
1 in. in diameter, and kept well polished,
as the quickness of discharge depends
upon the condition of the surface of
the oscillator. ‘

With a coil of suitable size, the reso-
nator will be found to have a very strong
alternating electro-static field surround-
ing it. When a Tesla lamp or Geissler
tube is brought within its influence,
the lamps will instantly begin to glow;
also when the hand is presented to the
field, beautiful violet sparks may be
drawn. Again,if one terminalis grounded,
a pretty brush discharge will be ob-
served in the dark, issuing from the
other terminal; this wire must be
sharply pointed. These effects, of
course, depend upon the size of the
induction coil; no results worthy of
name will be secured, if less than a
2 in. coil is used. '

To obtain resonance, cut in or out
a certain number of turns on the helix.’
The longest spark that can be drawn
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with the hand or discharging tongs
from the helix, or when a Geissler tube
glows most brilliantly, is an easy way
to ascertain that resonance has been
obtained; of course, a better and more
accurate way is to insert a hot-wire
ammeter in one of the wires from
condenser to helix.

} For coils over 12 in., the dimensions
of the above system should be doubled
to get the best results.

The writer used a set as above de-
scribed with a 2-in. coil and obtained
very good results. An electrolytic in-
terrupter greatly increases the effects.

The highest voltage is found at the
terminal wires, by virtue of the electro-

{Flexible
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static capacity and inductance of the
helix. It is, therefore, apparent that
the Oudin arrangement will give the
higher voltage.

The amateur should be cautioned
against connecting the condensers in
parallel, as this connection slows down
the frequency to such a degree, that
uncomfortable and even dangerous
shocks might result, if any part of the
body should come in contact with the
resonator.

A writer in the Scientific American
says: The true action of a cutting tool
or edge is not fully understood by the
common machinist, I have noticed.
It is not realized that it does not cut,
as the word is usually understood, but
tears the material apart. No matter
how fine the edge, the tool tears the
fibres, but the finer the edge, the fewer
fibres it tears. To divide the material
without tearing, a cutting edge of ab-
solutely no thickness would be requ;red,
but this is an impossibility. On micro-
scopic examination, the edge of the
finest razor is shown to be composed
of irregular saw teeth, while the edge
of an ordinary lathe tool is very rough
and blunt.

The man who goes ahead and does
things and says but little about it, 1s
worth two of the man who is always
telling 'about what he can do or what
somebody else has done that is superior
to what is being done around him at the
present time.

Condecnser

Condudxor

Oudin  Resonater

\wood Ba Se
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A LOG BOX AND HOW TO MAKE IT

A log box, unlike a coal box, is not
necessarily a piece of furniture for the
dining- or drawing-room. To suit the
purpose, it is intended for, it is bound
to be roomy, or would be useless, so
that a log box pure and simple is no
ornament to a room. The idea we
have in view is to combine the advan-
tages of a log box with those of a hall
stool or seat, and this we show in the
illustrations 1 and 2. It should, if
possible, be made of oak, or failing
that, American whitewood can be
stained oak color, and makes a very
good substitute. There is nothing in-
tricate in the construction; it wants
to be strong, of course, and no joints
should be obtrusive. In order to ac-
complish this end, the front and back
are let into grooves.

F " Fig. 3 shows one of the sides. The
height is 2 ft. 3 in., width at bottom
15 in., and at top 12 in., made out of
34{-in. wood, or not less than 54 in.
Fig. 4 shows the front (or back piece,
as they are both alike), with the ends
cut in the form of a shoulder or rebate,
to let into the grooves in the sides.
It measures 18 in. square, not including
the rebates. The grooves for the bot-
tom of the box come 3 in. from the
floor line, and instead of cutting a
shoulder in the bottom board, bevel
the edges down on both sides to fit.
If 34 in. wood is used, the grooves
should be !4 in. wide and nearly !4 in.
deep; and if thinner wood is used, they
must be proportionately less. The
width necessitates a joint in each part,
a glued joint is strong enough, provid-
ing the edges to be joined are ‘“‘shot”
quite true, not too much glue used,

and that well rubbed out by working
the two boards together, then securely
clamping until quite set. The hollows
at the bottom are cut out with a frame
saw, and the heart-shape holes with
a keyhole saw, having first prepared
an opening with a twist bit.

Fic. 2.—SnowING Lip OpEN.

To put the parts together, lay one
side on the floor face downwards, glue
in the front and back, slide the bottom
in (gluing it also), and then fix the
other side on, seeing there is no twist
in the box before the glue sets, and
finally binding it tightly round with
strong cord.
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When set, fix a 2 in. malleable iron
bracket (one that has no stay) to each
corner inside, and underneath the bot-
tom glue several small blocks of wood.

The seat is 15 in. wide, with the grain
of the wood running at right angles
to the front; the flap or lid is 15 in.
long, and the fixed part 3 in., the lid
being hung with a pair of 2 in. brass
butt hinges.

To fix the 3 in. part of the seat,
drill a 38 in. hole with a twist-bit
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through it into the front and back of
the box, then fit and glue in wooden
pegs of the same material, and also
glue two or three small wood blocks
underneath to the side of the box.
The arm-rests or caps for the sides are
14 in. long and 1} in. wide, grooved
underneath, and then glued on.

If the box is made of oak, as a finish
rub in some raw linseed oil, and repeat
the process two or three times until
the oil is well rubbed in; but if made
of whitewood, get some oak water-
stain (not varmish stain) and apply
it with a piece of sponge, allowing one
coat to dry well before putting on a
second, the number of applications
depending upon the shade required;
then rub in the oil as directed above,
and the result will be infinitely better
than varnish.—The Woodworker.

A Warning about Telephones

Amateurs ordering high wound tele-
phones should always be sure to get
a guarantee that there is no German
silver wire used in them. Already,
too many innocent young men have
received telephones which easily test
up to the specified number of ohms,
only to discover that they were wound
with German silver wire, and therefore
no better than 75 ohm telephones.
The value of a telephone depends on
the number of times the wire goes
around the magnet and not in the least
upon its resistance. Often, the out-
side layers are wound with copper,
and the inner layers with German silver.
These it is impossible to discover with-
out unwinding the bobbins. The only
safe way is to buy telephones of a
standard electrical supply house, and
get a guarantee with them.

Iron and steel pipe may be readily
distinguished by a flattening test, ac-
cording to statements made at the meet-
ing of the American Society of Heating
and Ventilating Engineers. Soft steel
pipe, cut in very short lengths or rings,
flattens smoothly and evenly without
breaking, while wrought iron pipe usual-
ly fractures at two or more places when
flattened.

Improved Method of Melting
Magnesium

Owing to the fact that the n}eltin_g
point of magnesium is low and it oxi-
dizes rapidly when melted, the loss on
melting, when carried out in the usual
manner, is large. Paul Rakowicz, of
the Chemische Fabrik Griesheim Elec-
tron of Frankfort on the Main, Ger-
many, has patented a method_of _mglt;-
ing magnesium which, it is said, mini-
mizes the loss. The method is in-
tended more particularly for melting
magnesium in the process of alloying
it with other metals.

The method used is simple. The
magnesium is placed in a graphite or
clay crucible and allowed to arrive at
a temperature beyond that-of a pasty
mass. If it does go beyond, more
magnesium is added. When the whole
of the magnesium in the crucible has
become pasty, the crucible is removed
and the magnesium allowed. to melt
by the heat transmitted from the walls
of the crucible itself. In this manner,
overheating the magnesium is avoided.
It is well known that as soon as mag-
nesium becomes slightly hotter than its
actual melting point it combines with
the oxygen and nitrogen of the air and
wastes. If it can be prevented from
rising to this excessive temperature,
the oxidation is prevented.

After the magnesium has been melted
in the manner previously mentioned,
the other metals, with which i‘t'is to be
alloyed, may be added. In this manner
of melting, the inventor says, no flux
is necessary.

In chemical properties tantalum ap-
proximates to gold and platinum. Boil-
ing hydrochloric, nitric or sulphuric acid
or aqua regia are without action on 1it,
as also are aqueous solutions of the al-
kalies. It isattacked, however, by fused
alkali or hydrofluoric acid; the latter
acts slowly under normal conditions, but
if the metal is in contact with platinum,
the action is rapid. Tantalum does not
amalgamate with mercury. At a low
red heat it rapidly absorbs nitrogen and
hydrogen, forming compounds having 2

-metallic appearance. It also combines
readily with carbon.
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and only three questions may be sent in at ime.
follow these rules. o iafeloggine

Buarantee to answer within a definite time.

QUESTIONS AND ANSWERS

. uestions on electrical and mechanical subjects of general interest will be answered, as far as i i
thxs epartment free of charge. The writer must give his name and address, and the answer will bg %sillat{il:ﬁég
tén er his 1mt1al§ and town; but if he so requests, anything which may identify him will be withheld. Ques-

ons must be written only on one side of the sheet, on a sheet of paper separate from all other contents of letter,
No attention will be given to questions which do not

Owing to the large number of questions received, it is rarel i i i

3 L r ved, y 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.
ds amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage,

and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot

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

1062. Miniature Multipolar Dynamos.
F. R. F, Philadelphia, Pa., asks if a 3 in.
dia. 15-slot armature core is too small
for a four-pole field magnet, and if there
15 a limit to the smallness for such multi-
polar machines? Ans.—If you intend to
use the minimum standard voltage of ordi-
nary lighting circuits,—110 volts,—two poles
are all you should have for any size under
1 h.p., and the best makers would prefer
the 2 h.p. mark. For 500 volts a 5 h.p.
size is a safe limit, though some four-pole
motors might be found in as small as 3 h.p.
size. The principal consideration is to have
enough segments in the commutator between
one brush and the next to permit sparkless
running. 20 volts between adjacent seg-
ments is a good limit in small machines, 10
volts in large sizes. Thus 24 segments
would be a proper minimum for a 110-volt
two-pole machine, or 48 segments for four
poles. 32 and 64 would be better numbers.
Some two-pole 500-volt motors have been
made with as few as 32 segments, but twice
that number is none too many. A 4-pole
10 h.p. motor for this voltage should have
112 or more. A standard 500-volt railway
motor has 117,—the odd number being
required by the series character of the wind-
ing. Your proposed machine would cer-
tainly be limited to 50 volts, but more prop-
erly to 10.

1063. Rectifier. H. N. S., Howell, Mich.,
asks for directions for making and operating
an electrolytic rectifier. Ans.—We gave
an excellent article in the last November
issue of this magazine, another this month.

1064. Dynamo Design. W. F. S, Galt,
Ont., gives specifications for a small dynamo,
as follows, and asks if they are good? Field
magnet, four poles, faces being 214 in. square,

: “?th air gap of s in.; winding of 4 lbs. of
No. 25 SW.G. d.cc. wire. Armature, 4}4
in. in dia. and 214 in. long, 24 slots % in. x
3% in., 24 coils, having in all 864 turns of
No. 20 wire. Speed 1,200 rev. What out-

. put could be obtained? Ans.—The cor-

responding numbers in the B. & S. wire
guage are 24 and 19, respectively. 4 Ibs.
of the former will give a resistance of about

80 ohms, and this size being good, in case of

a field winding, for. about half an ampere,

the machine will be limited to 40 volts for

regular running, but for short periods 50

volts could be impressed. To produce 40

volts, however, you will need to drive the
armature at about 2,000 rev. per min., but
this speed is quite allowable. If you wish
to adhere to the 1,200 limit, you can put the

field spools two in series, and the two groups

in parallel with each other, run armature
at 1,000 to 1,200 rev. and get 20 to 25 volts.
Ampere capacity of armature, supposing
the multiple winding, will be about 12.

1065. Potentiometer. H. H. G., Wor-
cester, Mass., asks if a potentiometer of
500 ohms resistance can be made by wind-
ing German silver wire around a wooden
stick, 1 in. in dia. and 8 in. long? What
size of wire would be necessary? Ans.—
Wood is not good material for such purposes;
though the winding be well spaced and tight
in the first place, inevitable shrinking will
relax the tension, and that along with the
pushing of the contact piece, will bring the
turns into confusion. If you could turn a
fine thread in the wood and wind the wire
in the grooves thus formed, it would prevent
this trouble, but such cutting is not easily
done. We would recommend hard rubber
or fibre, 1 in. or a little larger in dia,,
8 in. or so in length, in which a V-thread,
32 to the inch, can be cut, and wind in it
No. 26 German silver wire of the 309, grade.
This will give in the neighborhood of the
required resistance. Even with the smooth
stick you might wind coarse linen thread
between the turns of wire, and bake the whole
in shellac.

1066. Dynamo Design. G. C., New York
city, sends a sketch of a fan motor having
a smooth core drum armature divided into
11 spaces, and an iron-clad field magnet.
The former is about 134 in. in ‘dia. and
214 in. long; field bore is 2%: in., cores for
the winding being 1134 in. X 2} in. and
1342 in. long. He asks what winding would
suffice for simple experimental use as gen-
erator, also for running as a motor from
batteries? Ans.—This design is quite like
that of the ‘‘Watson” 1 h.p. machine, and
of about one-half the dimensions. You
can make a serviceable machine out of it,
but until you have acquired some facility
in winding, we would recommend you to
adopt a relatively low voltage. On the field
you can use No. 23 s.c.c. wire, about 34
turns per layer and 16 layers, requiring
about 2 Ibs. in all, and having a resistance
of 18 ohms. For some purposes you could
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put the two spools in parallel with each other
instead of the regular connection in series.
In series, a potential of 10 to 12 volts could
be impressed; in parallel, half that value.
On the armature you could wind two layers
of No. 20 d.cc. wire,—one layer for ecach
balf winding, after the manmner explained
in the last November magazine, in our article
on Armature Winding. There would be
this difference from that given in the cut,
in that your odd number of spaces would not
permit an exact diametrical s'}gacing, but this
feature is not important. You should get
10 wires between the pegs, and thus 220
wires in all on the core. For 10 volts drive
at full speed, say 3,000 rev. per min., having
spools in series; for half voltage put spools
in parallel, and drive at half speed. In either
case the capacity of armature will be about

5 amperes. Of course the field is connected
as a shunt.
1067. Gasoline Engine. E. S. K., Rush-

ville, Ind., asks for reference to some publi-
cation giving directions for making a 114 h.p.
size. Ans—We are unable to find one of
this particular specification. Perhaps some
of our readers can assist us.
1068. Induction Coil. C. R. LeC., New-
port, Ky., has made an induction coil of
apparently large output, yet it fails to give
sparks longer than 3{ in. He asks what is
likely to be the fault? Ans—Although
you have made the coils in a large number
of sections, there is opportunity for short
circuits within the winding, in the connec-
tions between these successive sections.
Unless you have taken special precautions,
the wire from the bottom layer of one section
passes directly across the entire adjoining
section in order to comnect with thenext
end. There is great danger of breakdown
in these close places. Sections should be
wound in pairs, whereby ends would always
come on the outside. %erhaps you do not
have the right capacity of condenser. The
actual size cannot be predicted, for there
are so many unknown quantities in the prob-
lem. You must needs experiment with
different sizes. It is certain that your amount
of wire and battery ought to give sparks
6 in. long. Our experience leads us to favor
the construction of induction coils wound
in relatively few and wide sections, and
immersed in paraffin oil. A coil of this sort
wound with bare wire, paper insulation, in
two sections each about 4 in. in length, and
5 in. outside diam., readily gives sparks
5 in. long. See a helpful article on The
Electrical World, July 1, 1909, pp. 26-30.
1069. Wimshurst Plates. F. W. o
Brooklyn, N.Y., asks if such plates could
be covered with cellulose acetate, as is em-
ployed on so-called “enamelled "wire, and
thereby well protect the plates against
moisture. Ans.—We think this is rather im-
practicable. Shellac baked.on, that is, dried
at a temperature at which the melting point
is just passed, is the ordinary method, and
one that possesses no particular difficulties.
1070. Alternating Current Rectifier. M. A,
Milford, O., describes a four-coil armature
winding connected to four commutator

segments and to two collector rings, which
being used in a four-pole field magnet ought
to transform from direct to alternating
currents, or vice versa. e asks if this will
be the result? Ans.—Yes, but the device
has serious defects in that the sparking 1S
serious, for at every change of connections
there is a dead short circuit at the brushes.
An ordinary rotary converter does not have
this defect, for in consequence of there being
a large number of commutator ‘segment_s,
reversal takes place at any given instant in
only a small portion of the winding. In your
proposal the conditions of an ordinary Sie-
mens' shuttle armature are imitated, in which
reversal of the entire winding is introduced
at every exchange of segments.

1071.y Small Motor Design. E. D., New
York City, asks: (1) What rules to follow
in such design, for both series and shunt
field cases? (2) How to calculate the best
winding for an enclosed fan motor, having
an armature core 24 in. in diam, 2%_1nd-
long, with 12 slots of '% in. diam.? Fleld
magnet is made in 2 identical parts, ﬁtti
together. (3) How far apart sh?ould the
plates of a bichromate battery be! Ans—
(1) To give an adequate explanation of even
simple motor design would require more
space than these columns aﬁord_, but your
second question allows a definite 111ustratxoﬁ1.
You will also find many good ideas on the
subject given in Watson’s Eook on the D};z-
sign of a 1 kw. Dynamo." Many of the
rules pertain to a machine size. (2) As you
do not state for what voltage or speed you
desire the winding, we will have to assume
some values. Suppose you intend primary
batteries, such as your third question seems
to indicate, and tgat a speed of'1,800 rev.
is wanted. Though your sketches’ are 1in-
complete, it would appear that a polar fz}ce
is about 4 sq. in. area, and should allow la
useful flux of 80,000 lines. For 2 practicable
value of the counter em.f. of 10 volts, you
will then need about 400 conductors on the
armature, or 32 per slot. Allowing rpo;n
for oiled muslin insulation, you can probably
get in this number, if you use No. 24 d.c.c(i
Wire. Since the winding will be of the close
circuit sort, giving the effect of two _\\ilrgs
in parallel, the capacity of armature will be
about 3 to 4 amperes. Weight of wlrg,
about Y4 lb.; resistance of armature, as wou? ﬁ
1 ohm, therefore wasting 3 to 4 volts atf 1;3
load, and requiring an applied emf. o /
to 14 volts. Field winding, if shunt, mul?c
therefore be designed to withstand that v? 1-
age, or if series, to be capable of passing 1u
current with a loss not exceeding 3or4vo ‘fs.
—preferably less. As you did not give tli
length of space for this winding, we Cagng
compute the size, but the metl}od shoul e e
to fill all the available space, using, probably,
No. 27 wire for shunt, or No. 20 for series.
3) About 4 in. ’
; )1072. Small Motor Design. W. A,
Wilmerding, Pa., sends a sketch of a machu:xe
of about the same proportions as above,
except that armature is only 134 m,'long_.
Latter is wound with 384 turns of

No. 25
5 ; or.
wire, connected to a G-seg. commutat
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He asks how many turns of No. 20 wire
should be placed on fields to allow an output
of 40 to 60 watts, at a pressure of 12 to 15
volts? Ans.—There is a radical error in
your armature winding, in that the turns
are placed in slots distant from each other
by only 14 of a circumference, while the field,
being of the bipolar order, demands that the
winding enter. slots opposite each other.
You will have to rewind the armature. See
our article on ‘‘Armature Windings’ in the
Nov., 1908, magazine. Your No. 20 wire
suggests a series winding. A shunt of finer
wire is rather more serviceable for most
experimental purposes.

1073. - Synchronmizing. A. O. D., Tampa,
Fla., asks what would be the result if 2 op-
posite impulses of electricity should collide
on the same conductor? Ans.—With the
additional specification that they shall be
equal as well as opposite, we have the exact
conditions desired and accomplished when
properly starting an alternating current
synchronous motor, or in connecting an
alternating current generator in parallel
with others. It gives the proper instant to
accomplish the connections without shock
or injury. See Chapter XV of the Engineer-
ing Series, in the Sept., 1907, magazine.

1074. Wireless Telegraph Transformer.
A. D, Buffalo, N.Y., asks: (1) for directions
for making one for 20,000 volts, and requiring
about one electrical h.p. to operate it. (2)
Could a single phase alternating current
synchronous motor be started on a 3-phase
circuit by connecting to rings tapped to the
120° points of winding, then when at syn-
chronism, to switch over to single phase,
using 5 rings in all? Ans—Doubtless you
have already found the article on a X4 k.w.
transformer in the July issue appropriate to
your needs. By making the dimensions of
core and coils about 4 larger, but with same
sizes of wire, you will accomplish what you
want. (2) Yes, but the same result can be
obtained with only 4 rings, for one could be
the same for both cases. You can do it
simpler still, for with only 3 rings, and started
on a 3-phase circuit, you can merely discon-
nect one of the 3 wires, when the motor will
continue to run, but now as a single phase
motor, with a capacity of about one half the
full rating. In this respect, however, the
power is fully what any other single phase
connections would give. This is a common
method of operation. A service may often
be of the single phase variety, but a standard
, 3-phase motor may be procured, then by
use of a resistance in one branch and an
inductance in a second, the third being a
common return to the other main, starting
may be secured, provided load is sufficiently
light; and then, as soon as full speed is secured,
disconnect the wire to the inductance. You
will understand that a 2-pole machine is not
well adapted for this purpose, for the syn-
chronous speed at 60 cycles is 3,600 rev. per

minute.
1075. Amateur Transformer Experi-
menting. E. J. H., Chicago, Iil, asks for

diagrams and directions for connecting an
ammeter, voltmeter, and rheostat for use
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with a 110-volt circuit operating a trans-
former, also stating what size of rheostat,
and at what supply house can the apparatus
be secured? Ans.—These ideas are so ele-
mentary, and given in any high school book
on physics, that we think you will have no
difficulty in getting the right ideas. Put the
ammeter directly in the circuit, that is, in
one of the wires leading to the experimental
transformer. Connect the voltmeter to the
main binding posts of this transformer, or
to the secondary posts, dependent on whether

you wish to measure the 110 volt primary,

or the lower voltage secondary. Recognize
that the voltmeter always represents a steal
of electricity, —that it "always is a shunt
circuit. In order to minimize this loss, and
to protect the instrument from being burned
out, its resistance must be high. See Chap-
ter XIX and XX, in the Jan. and Feb., 1908,
magazines. Ordinarily you should not have
a rheostat in the circuit, but a reactive re-
sistance. In any case it would be connected
as if it were an ammeter,—directly in the
line. See The Central Electric Co., 264—-270
Fifth Ave., in your city. . :

1076. Transformer. F. W. K., St. Louis,
Mo., asks if we can give directions for building
a transformer that will economically cut
down a 110-volt circuit to 40 to 50 volts for
a 50-ampere moving picture lamp, and could
an ordinary mechanic make the device from
stove-pipe iron? Ans.—Yes, we could de-
sign one and you could build it, but we
think at greater expense to you and with
less economy in running, than if you pro-
cured a stock article on the market. Instead
of a regular transformer, with separate pri-
mary and secondary coils, we would advise
the use of an ‘‘auto-transformer,” sometimes
also called a ‘‘compensator,” or ‘‘balance-
coil.” Please address the Wagner Elec.
Mfg. Co., of your city, or the local office of
the General Elec. Co. in the Wainwright
Bldg.,, or the Westinghouse Elec. & Mfg.
Co., in the Bank of Commerce Bldg.

1077. Measuring Instruments. W. E,
LaGrande, Ore., asks: (1) Will the instru-
ments designed for alternating currents be
accurate for direct? (2) What would be
a good size of transformer to reduce 110 volts
to 6 volts, and allow a secondary current
of 4 amperes? Ans.—(1) There 1s such a
variety of measuring instruments, operating
under quite different principles, as to preclude
a general answer. Some will operate with
very small errors on either circuit; others
will operate on one only, some would be
ruined if attached to the wrong circuit. We
think you will find a good deal of information
in Chapters XIX and XX of the Engineering
Series. You will find that the permanent
magnet type, or ‘“‘Weston,” is adapted for
direct current only; it will not be.injured,
but the pointer will merely tremble near the
zero mark, when put on alternating current
circuits. The induction type of instruments
will operate on alternating currents only,
the ammeter receiving no harm, but the volt-
meter being burned out, if placed on direct
currents. The dynamometer style will read
correctly for either direct or alternating,

o
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while the soft-core form involves no dangers,
but considerable errors, in the two cases.
The recording instruments have the greatest
errors. (2) Perhaps the first answer in the
July magazine will be serviceable to you.
- 1078. Transformer. N. C. P., Walling-
ford, Conn., asks for data for making a trans-
former for use on a 60-cycle 110-volt circuit,
that will give 10 volts and 5 amperes or
5 volts and 10 amperes in the secondary?
Ans.—We can do no better than refer you
to the first answer in the July magazine.
1079. Small Dynamo. A. F., —, asks
for the design of a small machine that will
generate 10 volts and 10 amperes? Ans.—
You will find an excellent design for such a
machine in Watson's ““How to Build a ¥4 h.p.
Dynamo,” for sale by us or at any bookstore.
By reducing the dimensions about one-quarter,
you will have a size for the desired output.
12-slot armature punchings 224 in. in dia.,
excellent for the purpose, can be secured from
the W. & S. Mfg. Co.,, Worcester, Mass. Let
the core be 214 in. long, axially,—the full
length -described in the pamphlet,—and, of
course, let the field be the same. Use No. 17
wire on armature, No. 20 on shunt field.
1080. Dynamo Castings. M. F., Monte-
video, Uruguay, asks if the armature and
field winding of Watson's 4 h.p. dynamo
will be the same for four poles as for the two
that the description involves, and can castings
for this machine be obtained? Ans.—The
same weight of wire can be employed for
4 as for 2 poles, but that is about all that
could be said. The armature wound to fit
a 2-pole field will not operate at all under the
influence of 4 poles. To make good propor-
tions, the armature core for the latter case
should be made of a larger diameter and
shorter axial length than for the simpler case.
The one described in the book you have is
3 in. in dia. and 2} in. in length. For the
4-pole field the armature core could well
be 3% in. in dia. and 174 in. in length.
Form wound coils, such as were described in
the Nov., 1908, magazine, would be the most
practicable to put on such a core, but for the
2-pole case, hand winding would be best.
Castings for the standard machine, as given
in the book, can be obtained from A. E.
Watson, 30 Congdon St., Providence, R.I.
1081. Synchronizer. €. O. S, Los An-
geles, Cal., asks: (1) Which form is most
commonly employed? (2) How do central
stations balance a 3-phase system? (3) What
is meant by a ‘“harmonic” electromotive
force? (4) What kind of motor is best
adapted for elevator service? Ans.—(1)
The “Lincoln” synchronizer is a most in-
genious and effective dial device for gauging
the operation of paralleling alternators.
Although the inventor’s name is not always
seen on the dial, the construction is his. In-
candescent lamps are usually employed, but
as an addition to the dial indicator,—not
as a substitute for it. (2) By transferring
circuits or individual transformers from one
side of the system to another. Some pre-
determination of the conditions is desirable,
else the transference of such wires may make
matters worse than at first. (3) A ‘‘sine’”
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curve is the simplest illustration of harmonic
motion, and if the electromotive force varies
in its values so as to be correctly represented
by such a curve, it can be graphically denoted
as ‘“‘harmonic.” (4) If directly connected
to the elevator mechanism, so as to start
and stop, as actuated by the attendant, the
motor should have series wound field magnets.
If motor is belted to elevator mechanism,
and kept running all the time, the motion
of the car being controlled by moving clutches
or belt shippers, the fields should be shunt
wound. The series motor gives the more
economical control, and allows more powerful
starting torque and greater capacity for
overloads, while the shunt motor is required
when other machinery is operated from the
same source.

1082. Caloric Engine. J. T., Pittsburg,
Pa., asks: (1) Is it possible to build a caloric
engine of sufficient power to drive a 37-watt
dynamo? (2) Has a description appgayed
in the Electrician and Mechanic for building
a Y% hp. gasoline engine? (3) What 1s
the action of the ammonia refrigerating
machine? Ans.—(1) Yes, but for so small
a machine we think you will find foot or hand
power more practical. You might study
the Ericson and Rider engines. A promi-
nent feature connected with all hot-air en-
gines is their large size and high first cost for
relatively small output. (2) Yes, in the
numbers from Nov., 1906, to Apr., 1907,
inclusive. (3) Dry ammonia gas compressed
under 110 to 150 lbs. pressure per sq. 10.
becomes liquified. Allowing this liquid to
evaporate again within a vacuous chamber
or system of pipes so absorbs heat as to pro-
duce refrigerating effects. You mighe ad-
dress the Penn. Iron Works Co., 50th St.,
Philadelphia, or the Vilter Mfg. Co., 901
Clinton Ave., Milwaukee, Wis., for commercial
data.

1083. Wire. A. W. B., Sapperton, B.C,
sends 3 samples of copper wire, and A. W,
Wilburton, Okla., sends 6, and asks what
sizes they are? Ans.—The first lot measures
No. 26, 28, and 32; the second, 13, 23, 26,
28, 31, and 36.

1084. Small “Prime Mover.” W. H. M,
New York City, asks: what kind of engine,
steam, gas or gasoline, i3 best suited for
driving a 40-watt dynamo? Ans—An ideal
device for producing small driving PpOWers
is not found outside of an electric motor.
If you have access to the city service, you
can find nothing cleaner, more reliable, or
cheaper. If you do not have this service,
its substitute will have almost all the opposite
conditions. No matter how small a steam
engine is used, the boiler requires almost
incessant attention, and with gas engines
there is an objectionable noise. W_xth gaso-
line engines, there is the rather rigid pro-
hibition from the insurance companies. Hot
air engines are safe, but expensive, and except
for the single purpose of pumping water, the
difficulties of keeping the pistons and valves
lubricated, limit their usefulness.

1085. Theatrical Lamps. H F. A,
Rochester, N.Y., asks: (1) Who Q'lakes ths
“Bogue’ theatrical lamp and the “Campbell
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spot light? (2) What current do such de-
vices take, and can they be operated from
a circuit suitable for a stereopticon? (3)
How can humming be eliminated from an
alternating current lamp? Ans—(1) For
the first the address is Chas. J. Bogue, 209
Center St., New York City; we fail to find
a direct clew to the second, but think the
one mentioned makes about all the desired
forms of projection lamps. A spot lamp
is merely one that is in the focus of a para-
bolic mirror, and sends-the light in so nearly
parallel rays as to light little more than a
spot, but by spot would ordinarily be meant
an area as large as the human body. (3)
The cause of the noise cannot be removed,
for it lies in the alternate heating and cooling
of the air in the region of the arc. Some of
the annoyance can be removed by using the
lamp in an asbestos lined case, or by mounting
the lamp in an adjoining room, and letting
the light come through a hole in the wall.
1086. Ampere Hours. W. L. G., Clarks-
ton, Wash., asks: (1) Explain the exact
meaning of ‘‘ampere hours,” as used in ex-
pressing the output of Edison Primary Bat-
teries. (2) What voltage would a 150 am-
pere hour battery give? Also a 100 ampere
hour (Edison Primaries)? (3) To what re-
sistance should a relay be wound to work
good on a short distance wireless telegraph,
say—up to § miles? Where can one get a
high resistance relay with a. magnetized
core? Ans—(1) The capacity of an Edison
battery in ampere hours refers to the service
that can be obtained from it when operated
at the normal discharge rate. If a battery
has a capacity of 100 ampere hours, it means
that it will carry 1 ampere 100 hours, 2 am-
peres 50 hours, or any other combination
which will give the same number of ampere
hours. (2) The electromotive force of a
battery is entirely independent of its size;
the Edison cell has an initial em.f. of .95
volt, which drops to .7 volt when the circuit
i1s closed. By placing different numbers of
such cells in series, any multiple of this
e.m.f. may be obtained. (3) 100 or 150 ohms.

‘(4) The A.B.C. Wireless Specialty Co., 111

Broadway, New York City, or any dealer in
telegraph apparatus, sell -polarized relays.
1087. Wireless Distances. H. Z., Pleas-
ant Hill, Mo., asks: (1) How far should I
be able to receive with the following instru-
ments: 50 ft. aerial, silicon detector, tuning
coil, battery, potentiometer, condenser, and
a pair of 1,500 ohms resistance? (2) Could
I increase the distance by using an electro-
lytic detector? (3) How much ‘spark will
this induction coil give: core 10 in., 1 1b.
No. 18 wire priméry, 2 lbs. No. 33 wire in
secondary, wound in coils 24 in. thick?
Ans.—(1) You should receive about 500 miles
under good conditions. Receivers wound
to 5,600 ohms are recommended for use with
silicon detector. (2) Yes. (3) You should
receive about 1234 in. spark.
~ 1088. Wireless Distances. . S. H,
Pittsburg, Pa., asks: (1) Could I receive
100 miles with the following outfit: car-
borundum detector, tuning coil, condenser,
aerial 35 ft. high, cylinder type? If not,

.

how should I fix it to receive this distance?

(2) I have a watch case receiver, double pole,

sold by Manhattan Eleec. Supply Co. The
numberis 1,403. Could I'use it.in connection
with the outfit above, after having it re-
wound? Where could I have this done,
and cost? (3) Please give a list of instru-
ments for use on a tuned circuit sending
station. Ans.—(1) Your aerial should be
at least 60 ft., for distances of 100 miles.
(2) The receiver you mention is a telephone
receiver, and will not give the best results
for wireless, but may work 100 miles under
good conditions, if rewound to 1,000 ohms.
The A. B. C. Wireless Specialty Co., 111
Broadway, New York City, make a specialty
of receivers, and will rewind it for $1.00.
(3) Coil or transformer, Leyden jars, helix,
wireless key, spark gap and hot wire milam-
meter. Sizes range according to sending
distance. g

1089. Transformer. C. E. G., St. Johns-
bury, Vt., asks: (1) I have some transformer
iron in pieces 6 in. x 1% in., and 10 in. x 134
in. What size and amount of wire shall I
use to make an efficient transformer for wire-
less telegraphy? (2) How much insulation
should be used and what should it be? (3)
Where can Climax resistance wire be obtained ?
To answer this question properly, will take
up considerable space. Best to send for
blueprint which will give full data, other-
wise he will be asking continuously.

1090. Wireless Distances. H. E. L,
Hutchinson, Kan., asks: (1) How far can
I receive with the following outfit: Car-
borundum detector, 1,000 ohm receiver,
variable condenser, tuning coil and foundry
batteries? My aerial is made of 3 strands
of telephone wire 2 ft. apart and 75 ft. long,
and is 30 ft. above my instruments. (2)
Do trees have any effect on the receiving
distance if your aerial is not above their
tops? Ans—(1) You should receive up
to 500 miles under good conditions. (2)
Trees will effect aerials somewhat if in the
vicinity.

1091. Ground and Aerial. N. E. S,
Norwich, Conn., asks: (1) How deep in the
ground should the wire be for a wireless?
(2) What harm would lightning do if it
struck an aerial? Ans—(1) Ground wire
should be run to permanéntly moist ground,
so that frost will have no effect as to freezing
the ground. (2) Should lightning strike
the aerial, it will destroy instruments, and
may set fire to same, but if grounded, light-
ning will not hit it.

1092. Wireless Distance. F. S., Lexing-
ton, Mass., asks: If I have an aerial 50 ft.
high, of 30 ft. of No. 16 copper wire, a 75
ohm receiver and electrolytic detector, how
far can I receive? Ans—With this outfit,
you will receive but a few miles. For good
results, you should erect a 60 ft. high aerial,
and no shorter than 50 ft. in length, and 4
strands, and use a pair of 1,500 ohm receivers,
potentiometer, tuning coil and condensers.

1093. Wireless Distances. O. C., Glouces-
ter, Mass,, asks: (1) How many miles can I
receive with the following set: tuning coil
made of 100 ft. copper wire (like sample)
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wound on a mailing tube 17 in. x 24 in. in
dia., a potentiometer made of German
silver wire (like sample) wound on a mailing
tube 9 in. x 114 in. in dia., 52 ft. of wire
being used, one 1,200 ohm head receiver
with a gold diaphragm, a condenser of 0.1
of a micrafarad, an electrolytic and silicon
detector, the aerial being 15 ft. from the
D.P.D.T. switch, containing 70 ft. of 14 copper
wire? (2) Please tell sizes of wire sent?
Ans.—(1) This outfit should work up to
500 miles or more, under good conditions,
if you have an aerial about 60 ft. high, and no
shorter than 50 ft. in length, of 4 strands.
(2) Copper wire is No. 20, German silver is
No. 28.

1094. Rebuilding Dry Batteries. C. W. L.
Watsonvlle, Cal., says, (1) In your magazine of
Feb., 1909, page 346, you give a formula for
‘rebuilding dry batteries,”” but do not state
whether the parts are by weight or measure
as some of the parts are dry and some liquid.
Ans.—In the formula, all parts should be
by weight.

1095. Tuning Coil. - A. H. P., Arlington
Heights, Mass., asks: In making the tuning
coil for the wireless receiver in the June,
1908, issue shall I put the binding posts as
follows: one at beginning of winding, one at
end of winding, one at the end of each rod?
And is it the same in the potentiometer,
except that you put one on each end of the
rod? (2) Is it necessary to have the tuning
coil wound with No. 22 bare copper magnet
wire? Is not the enclosed wire magnet
wire? Why do I have to use magnet wire?
Could I use ordinary copper wire? If not,
why? (3) Where in Boston can the copper
ites and zincites be procured, and what is
the price of each? For the wireless receiver,
described in the April issue of Popular Me-
chanics, is the part taken from Amateur
Mechanics on page 385, and also what is
the entire cost of the instrument which has
the copperites and zincites in it? Ans—
(1) The potentiometer has a binding post at
each end of the winding, but only one slide
rod. See July, 1908, issue for full description.
(2) Answering the several questions, advise
that the submitted sample is magnet wire
and is satisfactory. Magnet wire is different

“in alloy and ductility from other grades of
copper wire, being particularly adapted for
winding purposes. (3) These minerals might
be purchased of a mineralogist. The de-
tector using these is known as the Perikon
detector, and many irresponsible firms now
selling above minerals for use in making
same will be prosecuted by owners of patents.

1096. Detector. H. H. G., Worcester,
Mass., asks: (1) Could I make a detector
for my receiving set as follows: - battery
carbon 1% in.x 1 in. x ¥4 in. Hole drilled in
middle 34 in. dia., and 4 in. deep, filled
with 1 part nitric acid and 3 parts water.
Diagram enclosed. (2) Could I make a
potentiometer, by taking a wooden rod 1 in.
in dia. and 8 in. long, wound German silver
wire for 500 ohms? Please state size wire
needed, and how much? Diagram enclosed.
Ans—(1) Yes, the detector could be made,
though it would be inefficient. (2) Get

4 oz. of No. 28 Enameled German silver
wire. This may be obtained from the Wire-
less Equipment Co., West Arlington, Md.
(3) The sliding contact is to regulate the
potential or voltage of the current.

1097. Wireless  Telegraphy. M. H,
Seattle, Wash., asks: (1) Are these connec-
tions right? I have followed the directions
of Mr. E. E. Getz, but find I can’t make things
work. I have a 40 ft., 4-wire antenna. (2)
Why is there a faint hum in my receiver in-
stead of short buzzes. (3) Is an oil engine
better for running small dynamos than a
gasoline engine? Ans—(1) You should use
a high resistance receiver. No resulfs can
be obtained with a low resistance type.
Otherwise your circuits are O.K. (2) This
is due to above cause, and too much battery
flowing through detector. (3) It altogether
depends on type and efficiency of the respec-
tive engines. One is probably as good as
the other for maintainance and running, if
they are of equal power.

1097. Resistance. G.T.C., Chelsea, Mass.,
asks: Please tell me resistance of 300 ft. Ger-
man silver wire (No. 24 gauge) ? This cannot
be answered on account of not receiving your
full name and address with the question.
Advise, and query will have our attention.

1098. Rheostat, —Steam Engine. E. J.
vD., Canajoharie, N.Y., asks: (1) Will you
please give me instructions for making a
theostat; also for making a dynamo-motor
which runs as a motor will furnish about
Y0 horse power? How much _electricity
would it take to run the motor? How many
revolutions per minute would the dynamo
need to make, how much h.p. would it take
to run it, and about how much electricity
should it genmerate? (2) I would also like
to make a steam engine as cheaply as possible.
Could I make one that would work if the body
was made of concrete, made of cement mixed
with fine sand, smoothed up with lead, and
with the piston made of lead or brass? Would
lead or brass be the best material for a piston,
and how do 1 make the piston? Ans.—(1)
Instructions for making electrical apparatus
such as you desire may be found in Elec-
trical Designs, published by the McGraw
Publishing Co., New York (1901). (2)
Regarding the concrete engine cylinder I
should not recommend your building one.
The amount of time taken to bore out your
cylinder, after the lead wasin place, together
with the shrinkage of the lead, would imme-
diately cause me to say that you had better
buy a cylinder and steam chest casting and
then make a cast iron piston. If you wish
to do this, state what size engine you wish
to build and we will tell you where castings
can be purchased.

1099." Wireless. G. B., North Hanson,
Mass.,, asks: (1) What is the apparatus
needed for a wireless station to operate 5
miles, and where may I obtain the apparatus?
(2) About how much would it cost? (3)
What would be height of aerial required?
Ans.—Apply to A.B.C. Wireless Specialty
Co., 111 Broadway, New York City. Make
a very good outfit, and will give you full
data.
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TRADE NOTES

On June first, The Hoyt Electrical Instru-
ment Works, of Penacook, N.H., removed
their New York office to 136 Liberty St.,
where, with greatly increased space and
facilities, they are in a better position than
ever to give their rapidly growing business
the best possible attention.

* * %

The fact that the manufacture of auto-
mobiles in the United States is not quite
such a new industry as we are accustomed
to think is brought vividly to mind by the
illustration sent us by the Holtzer-Cabot
Electric Co., of Brookline, Mass., of the first
electric automobile manufactured in the
United States. This was made by them in
1891, and was a perfectly finished and prac-
tical vehicle. Those who are interested in
the history of the industry may obtain a copy
of this illustration on request from the firm.

* k%

The New York Electrical School is sending
out a pamphlet entitled ‘“11 volts.” Pos-
sibly you never heard of such a tension, so
send for the book and find out about it.
The address is 39 West 17th St.,, New York,
N.Y. Everyone interested in electricity
shlcl)ulcll certainly become acquainted with the
school. . -

* * *

Kendrick & Davis, Lebanon, N.H., are
now mailing their 1909 catalogue of electrical
goods No. 9. This firm makes a specialty
of small motors, dynamos, rheostats, coils,
measuring instruments, and other electrical
devices, built with the same precision as is
used in the manufacture of fine firearms.
Beside a list of their goods and prices, the
book contains a table of the sizes, weight and
tesistance of copper wire, an elementary
treatise on electricity, and other useful in-
formation. It will be sent on request to
any one of our readers.

* k%

The L. S. Starrett Co. have just added to
their list of tools, a number of useful pieces,
including a universal bevel protractor with
vernier, No. 362, similar to 360, described in
their catalogue, except that it reads to 2 of
a degree. Other new tools are three types
of toolmaker’s calipers and dividers for in-
side and outside calibration and measuring,
and sighting attachments to be used on an
iron level for levelling at long range.

® ok %

The Crescent Machine Co., of Leetonia,
‘Ohio, send us their 1909 catalogue of wood-
working machinery. In addition to the
machines formerly built, the following new
tools are added: No. 5 sliding top saw-table,
a new 26 in. planer, with top and lower rolls
driven, and a variety woodworker, which

may be used as a joiner, borer, saw-table,
pole-rounder, shaper, and emery grinder.
These new machines are up to the well-known
Crescent standard and are guaranteed to give
absolute satisfaction. Motor drives and
motors for all machines are listed. The
catalogue will be sent to any one interested,
on request.
Nk

From the Crescent Co., 106 South Clinton
St., Chicago, Ill, comes catalogue No. 10
of electrical specialities for electric lighting.

E I

The Géneral Electric Company has just
issued bulletin No 4,662 covering Thomson
Recording Wattmeters for switchboard ser-
vice. This bulletin illustrates and describes
the various types of wattmeters and their
parts, and in addition gives dimensions and
connection drawings.

These instruments are designed to-retain
accuracy for a long period and without de-
preciation in value. They are essentially
high torque devices, and friction has been
reduced to its lowest practical value, so that
the ratio of ‘‘torque to friction’ is a maximum,
insuring long life with accuracy.

The. various types of meters and their
ranges in capacities are as follows:

Direct current astatic Type CS is manu-
factured in capacities of from 50 to 100
amperes, inclusive, for 2-wire and 3-wire
circuits, and for potentials of 100 to 600 volts.
Direct current astatic Type G-2 are designed
for capacities of from 2,000 to 10,000 amperes,
for 2-wire and 3-wire circuits, and potentials
from 100 to 600 volts. Single-phase meters,
Type IS-2 and IS-3, for capacities ranging
from 5 amperes to 150 amperes. They are
designed for operation on single-phase pri-
mary circuits, 60 to 133 cycles, and poten-
tials of from 1,000 to 2,300 volts. Other
recent issues are No. 4,161 and 4,163 on light-
ning arresters, and No. 4,669 Curtis steam
turbines.

* ok %

The Hess Warming and Ventilating Co,,
908 Tacoma Bldg., Chicago, have just issued
a new edition of their handsome booklet
“Modern Furnace Heating,” which, in com-
pleteness and in high quality of printer’s
work, excels anything ever published by this
company.

The booklet forms a complete handbook
of furnace heating, and contains much in-
formation of value to every house builder
or owner. It covers forty-eight pages,
beautifully printed in two colors, on fine
enameled paper. The cover is-handsomely
embossed in two colors; and the booklet, as
a whole, is most attractive and well worthy
of preservation. The Hess Company, whose
advertisement appears on another page, are
large manufacturers of steel furnaces, selling
directly to consumers, and mnot through
dealers.

They invite correspondence from all who
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contemplate using hot air furnaces, and offer
most unusual terms of trial, besides a lower
price on furnaces and fittings than any dealer
can afford to quote. The new booklet is
free on application; and a copy will be sent
to every omne requesting it. g

Not long-since, we received the 1909 cata-
logue of Henry Disston & Sons, and expressed
our appreciation of its fine typography and
execution. We now receive from the same
firm, copies of its pocket size catalogue,
gotten out similarly to the larger edition,
but with pages of reduced size, suitable for
pocket use. In illustrations, stock, and
printing, this catalogue is the same as the
larger one. For convenience, it is divided
into two parts, one of which covers every-
thing needed for saw mills, and the other
carpenters’ and other smaller tools. A copy
will be sent to any of our readers on request.

EI S

BOOK REVIEWS

The Design and Construction of Induction
Coils. By A. Fréderick Collins. New York,
Munn & Co., 1909. Price $3.00 net.
The author of this large and well printed

volume has produced what did not previously

exist, a book giving full and explicit direc-
tions for the actual comstruction of modern
induction coils, of all capacities from 4 in.
to 12 in. spark. The author writes from the
ground of practical experience in the building
of coils, and apparently with due caution in
the matter of prescribing rigid dimensions.

Realizing that the modern induction coil is

an empirically constructed machine, he

leaves some latitude for individual choice in
the matter of dimensions, but yet gives ex-
licit directions for producing coils suitable
or average demands. The wvarious sizes
of coils are treated in three groups, each
with a slightly different construction, but
all having a family resemblance. The book
is embellished with numerous illustrations,
covering every part of the design, and com-
pleted by tables of cost of the necessary
materials, and other essential data.

Harper's Machinery Book for Boys. By
Joseph H. Adams.. New York, Harper &
Bros., 1909. Price $1.75
We have previously reviewed several of

the books in this series, and this one is not
behind its predecessors in interest and com-
pleteness. It takes up the principles of
mechanics, the means of generating and trans-
mitting power, the various kinds of machines
used in the various kinds of mechanical
work, and finally describes the automobile,
the motor boat, and the gas engine. From
this book a boy will learn the operation and
use of almost any machine which he may
find, and also learn how to make a number of
useful and simple machines for home use or
experimenting.

Lessons in Telegraphy. By C. H. Sewall.
New York, D. VanNostrand Co., 1909.
Price $1.00 net. :

This book is intended for use as a text
book, both in schools and for individual
learners. Being thus designed, the author
has laid great stress, not only on the instruc-
tions necessary to learn telegraphy, but on
the avoidance of faults. This is a very im-
portant point, as it is far easier not to learn
faults, than it is to unlearn them afterwards.
The book contains numerous practice lessons,
and is thoroughly practical. "

Questions and Answers about Electrical Ap-
pargtus. By W. B. Clayton and Jas. W.
Cralg. West Lynn, ass., Clayton &
Craig, 1909. Price $1.00.

This 1s the second edition of this very useful
little book intended for those who already
know something about electricity,and designed
to be a catechism of all the various forms of
electricial machines and instruments in use
in modern practice. The book covers many
of the questions which come up repeatedly in
our query department, and is to be com-
mended to every electrical student.

k Kk ok

How to use Slide Rules. By D. Petri-Palmedo
New York, Kolesch & Co., 1909. Price
50c.

This is the second and revised edition of
this very complete and useful little book on
the use of the various types of slide rules.
It has been revised and amplified, and is a
useful pocket companion for every student
and calculator.

L

Internal Combustion Engines. By Wm. M.
Hogle, B.S. New York, McGraw Pub.
Co., 1909. Price $3.00 net.

This book is intended to be a reference
book of the modern gas engine. It describes
the present commercial types of machines,
theoretically, -but practically, complete and
in detail, giving attention to each of the various
t\{ﬁes The principles of operation are care-
fully explained, and the student who becomes

. familiar with the book should be able to

cope with the ordinary difficulties which are
likely to occur. The book is free from
mathematics, being intended for practical
handlers and users of such machines.

Human Nature in Selling Goods. By James
H. Collins. Philadelphia, Henry Altemus
Co., 1909. Price 50c.

This little book, conmsisting of articles re-
printed from The Saturday Evening Post,
should be both interesting and valuable to
every person who either buys or sells. This
would include about 10,000,000 of the in-
habitants of the .United States, including
probably the most of our readers.

_-—
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| — HOW TO RUN AN AUTO

z ‘““Homans’ Self Propelled
- e Vehicles* gives full detalls
7 MM on successful care, handling

v 7 . . 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 a
Motor Car.

It {3 o thorough coufse in
tre Science of Auntomoblles,
highly approved by manuoe-
facturers, owncere, operators
acd repalrmcn. Contains

A
) p g over 4(0 {llustrations and dla~
,Z:c”g‘u_ 2 ? grams, mak'ng every detall
) Wﬂr ’55:7' X clear, written fn plain lan-
u ITH . A ol guage. Handsomely bound.
SLUsTRATISE S L R
i AND Vs P PRICE $2 POSTPAID

SPECIAL OFFER

The only way the practical
merit of this MANUAL can
be given is by an examina-
tion of the book itself, which
g we will submit for examinge
== tion, to be paid for or returned,

efter looking it over.

Tron receipt of the following agrees
ment, the book will be forwarded.

JOUGRAYS |
99"/

Incompetent

Many a man is turned away from the
ddor in disappointment simply because
he hasn’t the ability to hold a good
position. The position is there but the
man that secures it must be a trained

. man. Employers cannot afford to pay
for the services of incompetents.

Seventeen years of experience in the
sole business of providing salary-raising
training for thousands who have secured
better work, better earnings, and suc-
cess has proved that I. C. S. Training

is the most powerful force in the world WIRELESS INDUCTION

today for the promotion of ambitious
men and women. You de not have to COILS and TRANSFORMERS
leave home, give up your present work, -

buy books, or inconvenience yourself TYPE A SPARK COIL - $10.00
financially. The I. C. S. adapts its TYPE B = ¥ - $18.00
salary-raising plan to your individual
needs and circumstances. Start now for
promotion and independence. Mark
and mail the coupon.

No money in advance required, slgn and return.

Theo. Audel & Co., 63 Fifth Ave., New York
Kindly mail me copy of Momans® Automoblies, and, If fonnd satisfnce
tory, I will immediately remit you 82,00, or return. the book to Fou,

NAME il

ADDRESS

90 ¢ 0000000 PP PIEPOEPEIOIPINCEIIIPOELEOENESIOETY

. % 9 -
+ International Correspondence Schools ;
: Box 930, Scranton, Pa. .
« Please explain, without further obligation on my part, how I can ¢
o qualify for a larger salary in the position .
o before which I have marked X. >
. : 3
. Bookkeeper Telephone En¥|neer .
. Stenographer Electric-Lighting Supt. .
o Advertisement \Writer Mechanicsl Engineer -
Show-Card Writer Surveyor %
¢ \chndow 'I"rllnllmer (S;“’ﬂ°£"ry| Engineer 3 - s
. ommercial Law iv eer o i
. E"fl"s'“”, Bl_l‘";‘“n'égd‘u{lgm?r : Type A and Type B Coils
vil Service Architectur raftsman . .
o St et g:-ghilegtl E" : * |4 4 4 %and 1 KW. Alternating
xtlle= uperinte tructural Engineer 5
¢| Electrician l" o ﬁc{n}cln% : b + | Current Transformers. Complete with
ectrical Englneer ning Engineer . 0 q :
| Mechanical Draftsman Lo 5 Oscillation Condenser and Spark Gap,
. .
. S $32.00 AND UP
: Name : Established 1550, Coil Manufacturers for over 40 years
$ . Illustrated Catalogue FREE
s Strect and N X
9
. X E. S. RITCHIE & SONS
s City State__ * |'114 Cypress St. - Brookline, Mass.
L4 (4

9000000030020 0000005000800,-,208
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PAT E NT Secured Promptly and with Special Regard
to the Legal Protection of the Invention
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.
Patent Suits Conducted in all States

REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., International
Ore Treating Machinery Co., Globe Machine and Stamping Co., Mectal Manufacturing Co., Builders Iron Foundry,
Morgan Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co.,
Acme Canopy Co., Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy |
Box Co., Iron-Ola Co., By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Su;&}y I
Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co.,
Modern Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co.

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

Address, 52 McGH.L BUILDING - - - - - - - WASHINGTON, D.C.

Home Study Courses P AT ENT THAT PROTECT
prgr'f.'ﬁgl‘: R TR e e e , AND PAY
mlfl:::uneige;‘qd Preparatory, Agriccltural, Commercial, Advice and Books Free. Rates Reasonable. Highest
e J Ll E s Fo b i gty (best Services.
T el 2l ol WATSON E. COLEMAN, Patent Lawyer
Prof. Genoung THE HOME CORRESPONDENCE SCHOOL 612 F ST. N. W., WASHINGTON, D.C
English Dopt. 1, Springfisld, Mass.

AMATEURS

Lehuserndyons setoloi o PATENTS SECURED

Pl aatedidpumniapmglure, selt: OR FEE RETURNED. Send Sketch for FREE RE- §
adjusting brushes, and whose ro- PORT aa to_Patentabllity. GUIDE BOOXK and WHAT
tation on 3 cells can hardly be TO INVENT. with valuable List of Inventlons Wanted,
stopped. iSE:N’l;lF‘REIg.m (}!?)(l)wr luilllion Dr?l‘l;ut-s oﬂereddf%r one
nvention ; ! or others. Patents secured by us
H. W. PETERS MINIATURE advertised tree in World s Progress; Sample Free.
MOTOR WORKS. EVANS, WILKENS & CO.
Price $1.75. 21 Ilino!s St. BUFFALO, N. Y. 100 ¥ Street Washington, D, C.

NO TRADES PAY MO
THOSE OF THE )

( ELECTRICIAN
£} PLUMBER AN BRICKLAYER

"‘!’ These are the trades that we teach by practical and indi-
’ vidual instruction under actual working conditions and
enable you in two to three months to accept a position
paying $5 a day and over. Tools take the place of books;
we have no classes ;it depends entirely upon yourself.
We can teach you the Plumbing, Bricklaying, or
Electrical trades, and assist you to a position
upon graduation. Write to-day for free catalogue
and information,

‘ . =——COYNE=——
X. NATIONAL TRADE SCHOOLS

238 Tenth Avenue
NEW YORK

850 N. Ashland Ave.
CHICAGO, ILL.
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DRAWING TABLES

DRAWING BOARDS
-BLUE PRINT FRAMES
CARS AND TRACK
FILING CASES, Etc.

We make everything to
fit up a complete Drawing

Room in School, Factory
or Office.

Send for New Catalogue
to the

AMERICAN DRAFTING FURNITURE CO.

17-31 RAILROAD STREET, ROCHESTER, N.Y.
Manufacturers for 16 Years

X1it

McCALL PATTERNS
Celebrated for style, perfect fit, simplicity and
reliability nearly 40 years. Sold in nearly
every city and town in the United States and
Canada, or by mail direct. More sold than
any other make., Send for free catalogue.

McCALL’'S MAGAZINE
More subscribers than any other fashion
magazine—million a month. "Invaluable. Lat-
est styles, patterns, dressmaking, millinery,
plain sewing, fancy needlework, hairdressing,
etiquette, §°°d stories, ectc. Only 50 cents a
year (worth double), including a free pattern,
Subscribe today, or send for sample copy.
WONDERFUL INDUCEMENTS
to Agents. Postal brings premium catalogue
and new cash prize offers. Address

THE BicCALL CO., 238 to 248 W. 37th St., NEW YORK

Samson Batteries

Strength
Long Life

Uniformity

20 YEARS THE STANDARD

Why not insure correct operation of your appara-
tus by using this cell? X , A

Ask for booklet and price list. For sale by all
jobbers. .

Wireless Receivers:
Any Resistance Desired

Electric Goods Mfig. Co.

Battery, Telephone, Annunciator, l
and Motor Boat Ignition Speclalists l
!
i

144E Pearl Street - Boston, Mass.

Electric Power Motor

Y| Sample Agents
. ;rep;aaid 350' Wanted

Blue Process Paper
Blue Printing
Drawing Materials

Chas. E. Moss 83R204D STREET

| Fits in the Pocket

EmpireElec. Works, 730 Bridgeport, Ct.

=AY RARAA VYL v 1
' e ST A A

CHG S PP APNAAL,

We Want You to Become Familiar With

The Reece Threading Tools
Including SCREW PLATES, TAPS, DIES, et:.
Special Trial Offer

“ Reece Premier” No.1 T Tap
Wrench and one each No.2-56,
348, 4-36, 632, S 32, 10-24, 1224
and 14-20 “Hercules” Machine
Screw Taps. Sent postpaid to
any address on receipt of $1.26

116-Page Catalogue Free

E. F. REECE CO. Greenfield, Mass.

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

$1.80

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

KOLESCH & CO.
138 Fulton Street (Est. 1885) Rew York

Make the Farm Pay

Complete ome Stvdy Courses in Agriculture,
Horticulture, Floriculture, Landscape Gardening, Forestry,
Poultry Culture und Velerinary Scienca under Irof.
Itrooks of the Mass. Agricultural College, Prof,
Craig of Corucll Oniversity aud other emineut
teachers.  Over one huudred Hewme Study
Courses underable professorsin lending colleges.

250 page catalog free.  Wrile to-day.

THE HOME CORRESPONDENCE SCHOOL

Lrot. Brooks Dept. 65, Springtlald, Mass.
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$513 Clear Profit in 51 Days from an Investment of $150

) o ¢ Is the result from the operation of one
. B American Box Ball Alley*in Sullivan, Ind.
‘Why not go into this business yourself? It is
" the most practical and popular bowling game in
existence. It will make big money in any town., These
alleys pay from $25.00 to $65.00 each, per week. This is
no gambling device, but a splendid bowling game for amuse-
ment and physical exercise. iberally patronized by the best
. people of both sexes. Quickly installed, conveniently portable. No
pin boy needed. Receipts are nearly all profit. Nearly 5,000 sold

to date. We sell on payments and our catalog is free.

Write Jor catalog. AMERICAN BOX BALL COMPANY

PATENTEES, 1570 Van Buren St., Indianapolis, Ind.

HOROLOGICAL DEPARTMENT

o s | THE LAKE SUPERIOR WRENGH

NO ADJUSTING NECESSARY

The Illustration Shows How
The harder you pull the tighter it grips

0
‘We teach Watch Work, Jewelry,
Engraving, Clock Wori:, Optics.
Tuitlon reasouable. Board and
rooms near schoo! at moderaterates.

Send for Catalogue of Information. = =% — (AL ST
Fo& shop,lx)ar(;u, ho‘\;sehuld, nutlcmoblillc. gas engines. F:_Jr e\‘e?-v.hjng
and everybody. Works equally well on pipe or nuts of any kind or
FLYING MACHINES—PaSt, l_’resent and Future shapes. Rsk y?aur dealer o(x} <entl $1.00 forgripaid 12 inch sample and
Alpopula; “‘,f{’f“i‘é o‘fvﬂ);?g rsgl:ummf' }d;rigiblé ba"fons'ra:d aero- terms To-Day. Big Money for Agents.
planes—by T . Ma; an enry Greenly. is work
e m-lne’n with a view fo p g a popular exhibition of this LAKE SUPERIOR WRENCH COMPANY,
intensely interesting subject. 12 mo.—134 res—fully {llustrated. 1 ich.
ot e Wsmid.) pag y ed. 130 Maple Street, Sault Ste. Marie, Mich
SAMPSON PUBLISHING CO. 6 Beacon St., Boston, Mass,

ALL SAFETY We RESHARPEN Double edge and other safety blades for only 2}4c
- l each. You can't afford to throw away old blades when we will sterilize, re-
— sharpen and make them better than new at this trifling price. We return yourown partic-

RAZOR BLADES 2 ular blades. State number and make of blades and we will send a convenient mailing
package free. WRITE NOWw.

KEENEDGE CO., 169 Congress Street, Boston, Mass.,'and 169 Keenedge Bldg., Chicago.

HOLTZER-CABOT
GAS ENGINE
4 IGNITERS

i) represent 15 years’ ex-
»” perience in building
such apparatus,

They are Made KIGHT and Work RIGHT. Receiver No. 9a
The ¥rice is k1GHT too. Type “]JS” for jump

THE HOLTZER-CABOT ELECTRIC CO. The above cut represents
Chicago, il Brookline, Mass. our new Wireless Receiving

Set. Notice the professional
appearance. Our instrument

w bears an artistic assembly that
Ll(:UId YOII many will copy in the future.
i We cheerfully invite compari-
X . eto OWll son, as we know that we have
AGOOD RELIABLE the goods. We will leave it
Reece Screw Plate e s
Price complete, less $
Genuine Reece Screw Plate head ph()nes, d ]2.,0_0

Cutting Machine Screw
Sizes, Nos. 4-36, 6-32, 8-32,
10-24, 12-24, with § adjust-

" . ? 3 ESCRIPTIVE
able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and PURIEEREORL OUR D D

Tap Wrench Die complete in polished case with \'elveflincd CIRCUI;&)I}; A%NA'F{JISR S
cover. Sent post-paid lo any address on receip! of . )i

$2.95

107 Westminster St., Providence, R. 1.

spark and'*WS” for wipe or touch spark work.
SEND FOR BOOKLET 3088 AND PRICES

E. F. REECE CO., Greenfield, Mass. X PRAGUE ELEGTRIC GO' X
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‘“Something Electrical

For Everybody”

Eureka
Telegraph

Instrument
Wound to

b6 ohms $1.156
20 ohms 1.25

CATALOGUE, 24 M., 184 pages, 1000 illus-

trations, mailed on request
Red Seal Dry Battery .&-2%3%% 32
“C” 334 x8 34 .45

Mesco Jr. Battery Fan Motor. Can be operated
by Red Seal Dry Batteries $7.50
OQutfit complete with Battery Box, etc 10.00

Gem Battery Motors . 4 75
Pony Dynamos, 4 to 10 volts 3.00
Trouble Lamp Outfits 1.25
Battery Rheostats | .60
Battery Connectors “Sta Tlere” .63
Mesco S;I)ark p .50
Medical nductlon Cm]s $1.00, 1.26
Electric Window Tapper . 1.00
Call Bell Outfits s .60

Catalogue Automobile Accessories now ready

Manhattan Electrical Supply Co.

NEW YORHR CHICAGO
17 Park Place 188 Fifth Ave.

WIRELESS RLLEIVERa

Hard rubber case-
with flat ear cap,
bringing the dia-
phragm™ closer to
ear. Most sensitive
and lightest in
weight on market.
Resistance 1500
ohms. Double Ger-
man silver head
band and 6ft. green
/ silk cord.

Price complete5

Also made with
aluminumcasesand
atented swivel
ead band and cord.
Resistance 2,000

ohms. Complete
%6.00

A.B.C. Wireless Specialty Co. ,,Tguer, Trinity Blds.

1 Broadway, New York

AND MECHANIC

*‘I've noticed an improvement."

Promoted!

Don’t worry about the boss not having
his eye on you and noticing the improvement
in your work. Remember he is human
— he is on the look-out for good men — his
own success, and the firm’s, depends on his
ability to select the right man.

If you are a little better than the other
man — if you know more about your work
than he does,do you suppose the boss will
pass you by and promote the other fellow ?

You wish you had a better job. You wish
you knew more, then you could do more and
earn more. Fill in the blank form below
and let us tell you how your wishes can be
realized. Our advice, based upon the ex-
perience of our successful students and
graduates, will cost you nothing. It may
start you right and change your whole

future.
The American School of Correspondence is an edu-

cational institution. We employ no agents or collectors.
Our reputation and the merit of our work make it
unnecessary. Advice regarding the work you want to
take up and our complete bulletin will be sent for the
coupon. There’s no obligation attached to this, so
mail it to-day.

We Help Men Help Themselves

Free Information Coupon

American Sohool of Correspondence, Chicaga, Il.

Please send me your free Bulletin of Engmccnng informauon
and advise me how 1 can qualify for position marked **

ELECTRIC NOVELTIES

Send for our big catalogue of electric novel-
ties and supplies, miniature railw ays, motors,
telegraphs electrlc engines, batteries and all
things electrical. Send stamp for catalog.

REMBLY ELECTRIC CO.

T
Centerville = - - Iowa.

Miniature Electric Rail-
way Motor—
............... 25c.

Working Drawingsand Full Instruc-
tions for Makings it
EmpireElec. Works, 730 Bridgeport,Ct.

Telephone Englneér

...... Electrical Engineer

.....Draftsman . ...... Heatingand Vent. Engr.
. ... Givil Engineer ... .. Plumber

- ... Mechanical Engr. ... Architect

....... Stationary Engr. ...Hydraulic Englneer

....... Textile Boss

....Sh. Metal Pat. Draftsman
... College Prep. Course
Sanitary Engineer

.......... Structural Engr.

...... Munlclpal Englneer ...
..-..... . Rallroad Engineer
AAAAAAAAA Structural D'ftsman... . ...

Address

Qccupation

SN [lect. and Mecch, 8.0¢
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SALE AND EXCHANGE

Advertisements under this heading, without dis-
play, 8 cents per word, cash with order, minimum,
75 cengi. Black-faced type, 4 cents a word, mini- °
mum,

WIRELESS TELEGRAPHY

FOR SALE—300-mile wireless station, with 2 Lk.w.
transformer, every way complete; no plaything, cost
$125, yours for §75. Particulars free, bargain for right
?g)rty, A. J. COLMEY, N. Main St., Canandaigua, N.Y.

ENAMELED WIRE FOR TUNERS, ETC.—300 ft.

No. 28, or 125 ft. No. 24 for 25 cts. 1,000 ohms No. 40.

for receivers, 50 cts. Silicon, 25 cts. Nickeled binding
Bosts. including screw and washers, 15 cts. pair. MID-

LESEX WIRELESS SUPPLY COMPANY, 94 Antrim
St., Cambridge, Mass. )

1,000 OHM WIRELESS RECEIVERS S1.75. Very
sensitive, and absolutely reliable. NEW WIRELESS
DETECIOR. You want to know about both. Send
stamps for descriptive circulars. ALDEN WIRELESS
CO., Campello, Mass. (8)

SPECIAL PRICES—1,000 ohm _wireless receiver,
double pole, special diaphragm, §1.75; leather-covered
headband, single 60c, double, 81.00. “Sealed in Point"
electrolytic detector, ;  “Eclipse” double slide
tuning coil, 83.00; Sending helix, 450 mecters, $2.75;
‘“‘National" condensers, receiving 30c, sending, 75c;
Morse, Continental and Navy Codes, blueprints, 10c;
“Wabre’’ metal for seva.rk gaps, 25c; wireless telephone
transmitter, $1.25. ATERHOUSE BROS., Bourne,

Mass.

MACHINERY AND TOOLS

FOR SALE.—Complete set of castings, with blue-
prints of 34 h.p. gasoline stationary engine; includes
governor and timer, screws, etc., $10. COMET MOTOR
WORKS, 17 W, Madison Street, Chicago, Ill. (8)

PHOTOGRAPHY

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

FURNITURE

MAKE FIRELESS COOKER (25c)—or porch swing
(50c) buys full size patterns, complete directions and
includes illustrated catalogue mission furniture patterns.
HOME FURNITURE PATTERN COMPANY, 2017
First National Bank Building, Birm'ngham, Ala. (8)

ELECTRICAL

POLARITY INDICATOR AND CURRENT DETECTOR.
Indispensable to the electrical experimenter and elec-
trician. Indicates direction of current instantly and
positively. 0-25 volts 65c, sent postage prepaid any-
where in North America. Other voltages as high as
600 on application. BONNEY, Westminster, Mass. (8)

EVERYONE USING DRY BATTERIES send 25 cts.
for scientific instructions. Renew exhausted batteries
cheaply; last longasnew. FAIRMOUNT TELEPHONE
CO., Leighton Cormers, N.H. (8)

WONDER MEDICAL COIL, 36§ CTS. No man can
take full strength of it with one dry cell. Stamp for
catalogue. HERTZIAN ELEC. CO., 1924 Flatbush
Ave., Brooklyn, N.Y. (8)

EXCHANGE—Eclipse battery ammeter (new); be-
ginners course in electricity (inc. text book and appa-
ratus); 14 ft. spark coil, carbon plates, handbooks, etc.
Want books, rifle, camera or offer. LLOYD P. FOSTER,
Ashland, Ky. ‘

-MISCELLANEOUS

CASTINGS OR FINISHED PARTS for Commercial
Motors = to % h.p. Dynamos 2 to 10 lights.
Complete finished machines at low prices. Armature
discs 2 to 6 in. diameter. Commutators 74 to 3 in.
diameter. 12 to 48 bars. One cent stamp for circular.
F. E. AVERILL, 363 7th St., Buffalo, N.Y. 5

FOR SALE—New Hand Shaper with tools, on stand,
planes 10x10 inches, $45.00. ew 34 h.p. Horzontal
Gas Engine, complete. $20.00. F. H. JACKSON,
Angelica, N.Y. (8)

BOOKS

. BOOKS.—Trigonometry Simplified, 50 cents; Letter-
ing, 25 cents; Electrical Dictionary, 25 cents; Lutes
and Cements, 10 cents; Catalogue free. NATIONAL
BOOK CO., €leveland, Ohio. (tf)

HELP WANTED

AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS-
MEN, attention! New and revised edition Saunders’
“‘Hand Book of Practical Mechanics,” now ready.
Machinists say, “Can't get along without it.” Best in
the land. Shop kinks, secrets from note-books, rules,
formulas, most complete reference tables, tough prob-
lems figured by simple arithmetic. Valuable information
condensed in pocket size. Price, post-paid, $1, cloth;
81.25, leather with flap. Agents make big profits. Send
for list of books. E. H. SAUNDERS, 216 Purchase Street,
Boston, Mass.

PRINTING

BUSINESS CARDS, 250 for 75 cents with case; 100
white envelopes printed for 45 cents; 100 note heads for
50 cents; 100 letterheads for 65 cents; postpaid. RICH-
ARD D. ELLIOTT, 1010 Olive St., Louis, Mo. (tf)

STEAM CAR OWNERS, subscribe now for steam
Mator Journal, monthly, devoted to steam cars. 1409
Welton St., Denver. Colo. Price 15¢ copy;: $1.00 year.(tf)

FOR EXCHANGE—Cylinder bore flute by George
Cloos, 18 keys, covered finger holes, grenadiila wood,
low pitch. Meyer fingering, splendid instrument, in
fine case; for small automobile, good condition, must
climb hills. E.G., 154 Greene St., Waynesburg, Pa. (8)

NEW INVENTION, a money maker. Will sell or
let good manufacturer bave on royalty. E.M. LOVELL,
New Windsor, Md. ) .

METALIZE FLOWERS, INSECTS, ETC.—Big money
selling as jewelery. Latest novelty; everybody buys,
Two sure formulas and full instructions for 50c. A.P.
BENSON, Stewartville, Minn.

GOVERNMENT POSITIONS

A Civil SBervice Manual by Ewart, Ficld and
Morrison prepares {or the examinations.

Adopted by over 500 Businces Colleges, Y. 3.
C. A.'s, aud Public Evening 8chools.

Three volumes with maps, $2.50 pustpaid
250 page Home Study catalog free. Write ta-day.

THE HOME CORRESPONDENCE SCHOOL

Mr. Field Dept, 113, Springlield, Mass.

MAKE MIRRORS AT HOME

Big profits with little outlay. One 18 x 36 in, mirror
costs $2.00 to $5.00. You can silver a glass this size
for 20c. Send 6Oc in stamps or money order and we
will send you explicit directions how to do it; also
how to emboss, grind, foil, gold leaf, frost, chip and
make imitation stain.e('l lass. How to transfer photos
on glass, bore holes in glass and cut skylights.

GEORGE L. PATTERSON & CO., Brooksvilte, Ky.
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Special Offer

This little book contains more knowl-
edge about the electrical engineering
and allied trades than any other book

of its size in existence. It is compiled
from the Courses of the International
Correspondence Schools and can be
readily understood by men having no
knowledge of higher mathematics. The
description of dynamos and motors,
their faults, method of locating faults
and remedying them, is clear and prac-
tical. Of much importance are the
sections on alternators, alternating-
current motors, diagram of connections,
and tables. Information is included on
the speed control of electric cars and
multiple-unit trains, storage batteries,
electricity. and magnetism, direct-cur-
rent dynamos and motors, electric bat-
teries, AC wattmeter measurements, etc.
SPECIAL OFFER.—To those sending
us the coupon below we will send this
book containing 420 pages, 262 illustra-
tions, bound in cloth, with gilt
top and title, printed on high- C
grade paper in clear type,
regularly sold at $1.25, for
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Here’s Something New
Designed for YOU!

Very often you have “Things to Fasten” to
Brick, Stone, Concrete, Marble, Tile or
Slate. Such fastenings are made quickly,
cleanly and securely nowadays by using

Star Expansion Bolts

Drill Hole, insert Anchor ‘Shield ( Fig. 2),
put screw (Fig.1) through attachment into
the inserted shield (Fig. 2) and fasten
tight (Fig. 3).

QUICK - SECURE- SIGHTLY

We make a very wide -range of styles and
sizes and can fit you up with an Expansion
Shield foruse with anything, from a No. 5
screw toa bigburly boltup to2in. diameter.

There’s a dealer in your section
who carries Star Goods. You tell
us your requirements. We'll tell
you ;where to fill them promptly.

Figd,

Star Expansion, Bolt Co.
147 Cedar Street New York City

INSTRUCTIONS
IN WIRELESS
TELEGRAPHY

Tells you how to make your own Wireless
Apparatus. Complete instructions—no red
tape. Price 25 cents.

Electrical Experimenters Supply House

Dept. C- 622 WELLS ST. CHICAGO, ILL,

Dealers and manufacturers in all kinds of Wireless Apparatus
and Electrical Novelties. Send 5 cents Postage for complete
Ilustrated Catalog.

SPECIAL OFFER OF
25¢ HANDICRAFT BOOKS

.’O;Qtooootoo0016'1:001;001;0(;00000000; Pyrographv

4 nternational Textbhoo ompany ! i i

: o - o 200 Lo « | Dyes, Stains, Inks, Varnishes, etc.
¢ | enclose 5;0) ce(n(s whllzcll\ w;thltlt%ls |cDupDn antiglbcs":ne to one : Guuge wmk aﬂd lndented wnodwmk
. copy of your ectrical Engineer's andbook . . 1] L3 L
" o : - | Designing and Drawing for Beginners
S5 Mo . Wood Carving for Beginnars

18 o | THESE FIVE USEFUL BOOKS AT AN EXCEP-
% i — State ¢ | TIONALLY LOW PRICE OF 50c FOR THE SET
4 GOOD FOR 75c s | SAMPSON PUBLISHING COMPANY
"0000000000000000000000000000000‘ GBEACON‘STREET 8 : BOSTON'MASS'
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Murdock’s

- -
Circuit Detector

DON'T USE A MAGNETO
FOR TESTING—

USE OUR DETECTOR

Neat and compact. Can be car-
ried in pocket,

Invaluable for testiny Enclosed
Fuses, Bell, Telephone and Light
Wiring, Lamps, Switchl ds.

WIRELESS
TELEGRAPHY

Motors and Dynamos, Insulated
Wire and Cable, Colls and Glec-
trical Apparatus—any conductive
material.

SPECIAL OFFER—On receipt
of $2,50 and mentioning this
paper, we will send, prepaid to
any part of the U.S. or Canada
one of these detectors.

Complete with Cord and

Battery - ~ - - - - $2.60
Manufactured oaly by

WM. J. MURDOCK & CO.
30 Garter St.  Chelsea, Mass.

PATENT APPLIED FOR

VOLTS, AMPERES,
RESISTANCES

Measured by our 3-in-1 volt-ammeter.
Just what you want. Send for com-
plete catalog of our accurate,compact
and inexpensive volt-meters, am-
meters, and volt-ammeters.

L. M. PICNOLET
84 Cortlandt Street New York

World’s Greatest Gollectors’ Paper

Send ten cents to the undersigned. and you will receive for three
months the oldest, laryest and best collectors’ monthly for all kinds
of Hobbies; Natural History and American Historical Discoveries;
Coins, Stamps, Old Books, Curios, Relics, Photography, Minerals,
Sciences Illustrated Souvenir Post Cards, Rarities and New Finds
for all Kinds of Collectors. Over 15,000 Ads. past two years.

The Philatelic West and Camera News
Superior, Nebraska, U.S.A.

Greatest of its kind in the world. Fifty cents entitles you to a
year's subscription and a free fifteen-word exchange notice in the
largest exchange departinent extant, Over 3,600 pages in two years.

This Ilustrated 160-Page Monthly
was established in 1895, and has the largest circulation of any col-
lectors’ monthly in the world, and in size has no rival.
L. T. BRODSTONE, Publisher,
Superior, Nebraska, U.S.A.

Send five centsTforimembership card to American Camera Sou-
venir Card Club Exchange—over 8,500 members in all parts of the
world~or fifty cents for one year's membership to Largest Souvenir
Post Card or Philatelic Society, Collector’s Unicn.

We can supply a few of the following vol-
umes at prices given below :

AMATEUR WORK

VOLUME CLOTH BOUND . UNBOUND
1 Nov. 01 to Oct. 02 &5.00 (None)
2 Nov.’02 to Oct. 03 2.00 81.60
3 Nov. 03 to Oct. 04  2.00 1.50
4 Nov.’04 to Oct. 05 2.50 2.00
6 Nov.’05 to Oct. 06 2.00 1.50
6 Nov.’06 to Oct.’07 1.50 1.00
7 Nov.’07 to Apr.’07 1.50 1.00

ELECTRICIAN AND MECHANIC

VOLUME BOUND UNBOUND
17 July '06 to June’07 85 00 (None) no single copies
18 July ’07 to june’08 R.00 1.25 Single copies

10c each. Previous to Dec. out of print

19 July ’08 to June’09 2.00 1.00 A
SAMPSON PUBLISHING CO.
6 BEACON STREET BOSTON, MAES.

In response to many requests, we publish below a
complete list of books in print on wireless telegraphy,
w1_t(111 the prices at which we can furnish them, post-
paid.

BOTTONE, S. R.

................................ .00
BUBIER, E. T.
A B C of Wireless Telegraphy. 1904...... 1.00
COLLINS, A. F.
Wireless Telegraphy. 1905.............. 3.00
How to make an Experimental Wireless
Out-fit. 1906............0000uur.n. A

Manual of Wireless Telegraphy. 1906.... "1.50
DE TUNZELMAN, G. W.

Wireless Telegraphy. 1901.............. .76
EICHHORN, G.

Wireless Telegraphy. 1906.............. 2.76
ERSKINE-MURRAY, J.

Handbook of Wireless Telegraphy. 1907.. 3.50
FAHIE, J. J. i

History of Wireless Telegraphy. 1899.... 2.00

FLEMING, J. A.
Principles of ElectricWave Telegraphy. 1906 6.60
Elementary Manual of Radio-telegraphy
and R io-teleghony for Students and
Operators. 1908 ............cc.evu.n. 2.00

HOWGRAVE-GRAHAM, R. P.
Wireless Telegraphy for Amateurs. 1907.. 1.00

KENNELLY, A. E.
Wireless Telegraphy and Telephony, en-

larged and reprinted. 1909.......... 1.14
ER, R. j
Wireless Telegraphy. 1902.............. .76
LODGE, 0. J. o

{ Signalling across Space without Wires. 1901 2.00

MASSIE, W. W., and UNDERHILL, C. R.
Wireless Telegraphy and Telephony Popu-

larly Explained.” 1908................ 1.08
MAVER, W. .
Wireless Telegraphy. - 1904.............. 2.00
MAZZOTTO, D.

Wireless Telegraphy and Telephony. 1906.. 2.00

MONCKTON, C. C. F.
Radio-telegraphy. 1908................ 2.00

POINCARE, H., and VREELAND, F. K.
hli;sgzll’s Theory and Wireless Telegraphy.

................................ .00
SAINT JOHN, T. M.
Wireless Telegraphy for Amateurs and
Students. 1906 ...................... 1.00
SEWALL, C. H,
Wireless Telegraphy. 1907.............. 2.00
STORY, A. T.
Story of Wireless Telegraphy. 1904...... 1.10
TSELA, N. 9

Experiments with Alternate Currents of
IE[Jigh Potential and High Frequency. 1904 1.00

Sampson Publishing Co.
6 BEACON STREET, BOSTON, MASS.
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IGNITION

“AMERICAN"’ Coils for all types

of gas and gasoline engines

Dash board motor car Coils with
removable units ' THE CYCLOPEDIA OF

Motor cycle and Motor boat Coils Apphed EleCtriCity

i torage battery of electrical knmowledge. It is
6 9 . fh:r Sara . ! wledge

ged right up to the minute with reliable informa-

A MER I C A N Spark PIUgS tion—it is the rea/ head of the department because it

Wi th a tent d bI . :iongauixs g:ie vivork and knowledge oidover Lh.u'ty p{‘fg;

cal electrical engineers, experts and teachers, i

p ouble mica core work contains a complete record of their experiments,

discoveries and observations. Just the information

that the head of any electrical department should have

“AMERICA_N 4 Timer S With at his finger tips for ready reference.

‘ X You Can Add This Knowledge to Yours
roller cont
act, aluminum case At Half Price If You Order Promptly

_ To introduce this great work, we will fill orders for the next thirty
days at $18.60 per set, payable $2.00 after examination and §2.00
per month. The regular price is $36.00. Order promptly. The

THE AMERI CAN COIL CO. g INC. lialf price edition is limited.
ami 1 ! It won't cost you a dollar to ex-
FOXBORO, MASS. Examination Free! amine the books, Just il in the
coupon. The books will be sent to you absolutely FREE of charge.
You can return them at our expense if not satisfactory, .
These six big volumes contain 2,896 pages, covering 4,000 differ-
ent topics. Hundreds of special photographs, diagrams, sections,
condensed tables and formulas. Page size 7x10 inches. Printed
in large, clear type on special paper, substantially bound in half
red morocco.

Prctia Photographic Book
l'aCtICal Otograp IG 00 S IMPORTANT SUBJECTS COVERED
Electric Telegraph—Theory, Calculation, Design
. DARK ROOM DIME SERIES a?il) Constmcti:l)rlx\!I oft Geneﬁnlato;s and gotors—’lﬁ‘?lpesb
i o amos and Motors—Elevators—Dynamo-Elec-
(?'é getouchmg for Amateurs tric yZlﬁllm:h.inery Alternating Current Machinery—
J xposure Tables and Note Book Wireless Telegraphy—Storage Batteries—Wireless
« 2 How to Take Portraits %nd AqtognaticT'{eletphonyh—Pg;velt'ﬁS{qﬁggs ang
i ransmission—Telautograph—ZElectric Lighting an:
“« B ﬁromlde Enlargements Wiring—Electric Railways—Telegraphone — Direct
« anual of Photography g Current Motors—Direct-Driven Machine Shop Tools
e 6 Practical Development EAltenEti?g Cvi':rlrex:lt1 %ofgm = Nfzmzle-shm
| inti ectric Railway—Electric Welding—Mercury Vapor
| “« g gti)gu.lar Pnntmg _P.rocesses Converter—Management of Dynamos and Motors—
ts on Composition Central Station Engineering-Central Station Design.
\
PHOTO BEACON DIME SERIES With this special offer. we will also_include free
| e b Bty mmtet] el e
’ 2 Photographic Printing Processes — p ;
“« g Beginner’s Troubles Thnsﬁls? regulaé >150monthlyAco_»;;anrlxg present dfay
3 4 scientific facts and inventions. An ideal magazine for
“ 4 The Elements of Pictorial Com- the home, because it is just enough different from the

others to make it interesting. Fill in the coupon to-

osition
p day —don't wait for tomorrow.

6 Isochromatic Photography , )
B a5 5, postosid, 10 pents sach Amarican School of Cornespondsnce, Chicago, US4,

PHOTO BEACON EXPOSURE CARD. By

F.Dundas Todd.....................30.25 XREE OFFER COUPON
FIRIS)?de'{n‘]saP’?‘o{jIg PHOTOGRAPHY. By F. pe American School of Correspondence:

y oo ofBls o ANt MEPCRSOR Pl d cl lia of Applied Electricity for IY ina-

SECOND STEPS IN PHOTOGRAPHY. By o ot P rcar. Tl Send §2 00 withial fve

F.Dundas Todd. .................... .50 days and $2.00 a month until 1 have paid §18.60: otherwise I will no-
éﬁ:TISTIC LIGHTING By James Inglis .50 tify_lycrau"and h(;:lml the books subject to your order. Title not to pass

TORIAL LANDSCAPE PHOTOGRAPHY., - P

By John A. HodgeS................. .75 NABMEL ¢ » 02, o o R o e e e e B g T e

American Photography :ﬁév%";%i;‘{ﬁy ADDRESS. ¢ oo o st sleialoior S rc o o0 ol st reloaealfh e i deratt

EMPLOYER. ¢t cootasntncstasasasacnssestassascsscashoes
Elect. & Mech. 5-00m=
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Electrician and Mechanic

PATENT BUREAU

United States and Foreign Patents Obtained

Owing to the large number of inquiries we are constantly receiving from inventors,
we have established a bureau for the convenience of our readers, through which they
will be enabled to secure patents on their inventions at the lowest cost consistent with
the work performed. We have retained a firm. of skilful patent attorneys of Washington,
D. C., with a branch office in Boston, who will have charge of this bureau, and who will
pay special attention to the legality of patents secured.

If you have made an invention and contemplate applying for a patent, the first step
is to learn whether your idea is patentable. Do not depend on the fact that you or your
friends have never seen anything of the kind.

Send us a pencilled sketch, showing plainly your invention, and write out a brief
description of its construction and operation as well as you can. If you have a model
send this also, express prepaid. We will give you our opinion as to the patentability of
your invention based on years of experience,and you will get honest advice as to the
probable value of your invention.

By having our report as to the patentability of your invention, you will have docu-
mentary evidence that at the date of such report you were in possession of the invention
xeferred to therein, and thus be assisted in establishing invention should it ever be neces-
sary to prove that you were the prior inventor.

With the report of reputable and experienced patent attorneys showing that your
ideas are new and practicable, you may be able to interest capital in your invention, and
thus provide for expenses incidental to the patent, etc.

If you have been working on an invention that is not new, or for which there is no
demand, we will so inform you, and you can drop it without further trouble or expense.

DON'T DELAY

Procrastination has cost inventors more money and resulted in the loss of more
patents to bona-fide inventors than all other causes combined.

An inventor, in order to protect his ideas, should not postpone applying for a patent.

Fill out the coupon below and forward, together with the description, sketch and
model if you have one, as ahove directed, to this bureau and our attorneys will imme-
diately take up the case.

Inventor (Name in full)

Residence (Street and No.)........... - NSRS

City or Town

Attach above to description of patent and forward by mail to address as follows:—

Electrician and Mechanic Patent Bureau
6 BEACON STREET BOSTON, MASSACHUSETTS
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Murdock Wireless Apparatus

NO. 2 RECEIVING SET, $8.00
=WITHOUT 'HEAD'PHONES _

HE, ,production|of experts — Superior (to ’many’%’of the high-price sets,

.. - Wave Length of Tuner, 100 to 3,000 meters. Hard Rubber Composition
Coil Ends. Adjustable Friction Slides insure perfect contact. Detector con-
denser allows the finest adjustment. Mounted on Solid Mahogany Base.
Hard Rubber and Nickel Finish Throughout. Blue Print of Connection and
Code Card with each set. . . . SEND FOR WIRELESS LIST.

WM. ). MURDOCK & CO., 3o criirst, CHELSEA, MASS.

HERE IT IS

Complete Receiving Sef, $ 10.90
Without ’Phones

PROFESSIONAL SET
100 to 2000 meter, wave length range on
tuning coil. Finished in mahogany, hard
rubber, phosphor bronze and marble.” Coil
not wound with enameled wire, special
method of winding and bare wire used.
You attach Antenna Wire to Post A and
Ground Wire to Post B, and it is ready to
operate. IT FITS IN A SUITCASE!
IS NOT A TOY!

EVERY INSTRUMENT BEARS
OUR NAME and is manufactured
and guaranteed by us.

Send emme o LONG-DISTANCE WIRELESS INSTRUMENT CO., P.0. Box 2203, BOSTON, MASS.

pamphlet A.

THE SILENT M.M.

A machine built for particular riders. Easiest controlled and most simple Motor-
cycle built.

Every rider a satisfied one. For pleasure and business the DI.M. is the most
economieal.

The very finest material and workmauship goes into this machine, which has our
guarantee.

We equip this model with the famous Bosch magneto and extra heavy tires.

Immediate delivery.

A few more dealers wanted.

M. M. MAGNETO SPECIAL 31-2 H.P.

=

AMERICAN
MOTOR
COMPANY

712 Centre St.
BROCKTON
MASS.
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K. &D. MOTOR
No. 13
New and High-Grade

HIS motor stands 33 in. high and weighs
T about 18 ounces. No cast iron is used in
its construction. Bestcharcoal iron field;
annular field coil carefully taped and shellacked.
The armature is laminated, slot wound; steel
shaft with grooved brass pulley % inch in
diameter. elf-lubricating garflézgs tso con-
structed as to always remain in perfect alignment; the cups having neat and eficient covers,
The commutat%r has hard t?opper seggments, carefully insulated with mica; the
component parts of the commutator being rigidly clamped together. Such commutators are
found in small motors of our manufacture omnly. 5 5 n

K. & D. self-adjusting resilient-tension brushes. The machine is perfectly ventilated.
Fields and base finished in black enamel—not paint.

For its weight, the most powerful motor manufactured. L
Regularly wound as a battery motor . . . . - . . . . Price $3.50
Specially wound to run in series with 16 c¢.p. lamp, 2

110 volt directcurrent . . . . . . . ¢ « s o o . . $4.50

MANUFACTURED BY

Kendrick & Davis, Lebanon, New Hampshire

STARRETT GAS HEATER

More heat—less gas

FOR
Mechanics, House-
keepers, Plumbers,
Electricians, Den-
tists, Jewelers, Tin-
smiths, Barbers

These patented Double Tube Gas Heaters with nickel plated burners and japauned bases, are so
made as to cause the gas and air to become thoroughly mixed for perfect combustion while passing through
deflectors in base of tubes. The tubes are so formed as to cause the flames to penetrate each other at cross
angles, producing a clean, intense heat, free from smoke and with no waste of gas, The heater will be
found very useful in the machine shop, as it is convenient for tempering small tools, melting lead, babbitt,
etc., and as a forge for light work. For laboratory and household use it bas no equal. Over it a quart of
water will boil in six minutes. Solderiug irous with short handles can be used with this be:
of heating the handle. The two and three burner heaters are made with a graduated
the end to supply the gas to one or more burners as desired.

ater, without fear
aliusting tube on

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

THE L. S. STARRETT COMPANY
ATHOL, MASSACHUSETTS

U. S. A.




