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DO YOU KNOW ANYTHING

About the immense demand that exists for RUBBER ?

fict that its cultivation assures enormous returns on the capital invested? Would you

Are you aware of the

be willing to invest your money (payable in monthly installments) in an enterprice
that guarantees you 5 % INTEREST for five years, and creates an estate

that will bring you an independent income for life, and which reverts to your heirs

at your death?

Here is an opportunity for the man of moderate means to invest his money in a

SOUND BUSINESS ENTERPRISE on the same footing as the
man of large means. We sell you no SHARES OF STOCK —but on

the completion of your installment payments we DELIVER A DEED

for an orchard of thriving, well-developed RUBBER TREES,
WITH TITLE FULLY VESTED IN YOU.

WRITE US TO-DAY FOR BOOKLET —* FORTUNE NEVER KNOCKS AT THE DOOR OF INDIFFERENCE.”

The Playa Vicente
Rubber Plantation and Development Company

511 Medinah Building

Chicago

Reliable Agents Wanted in Every City. A great opportunity to add to your income after business hours

Founded by Mathew Carey, 1785,
A House in tonuch with Thres Centuries

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA

HENRY GAREY BAIRD & CO.

Industrial Publishers, Booksellers and Tmporters,

810 Walnut Street, Philadelphla, Pa,, U, 5. A,
B ur New and Revised Catalogue f Practical and Sclen-
tific Hooks, M poges, 8 vo. ( Feb, 15, 19068 * Catafogue of Chemieon!
echnology and General Chemisteg, July 1, 1905 ( Neo and
‘{r,;g-m-fﬂuﬂ; @ Catelogue of Books on MWetallurgy, Mining,
capecting, Mineralogy, Feology, Assaying, Analysie, etc. ;o
Cataloguegr Aookson Steam and e Steagm Kagine, Nachinery,
ele. - g Catelogue of Books on Sanitary Science, tvas Fitting,
Plumbing, ete.; and our other Catalogues and Circulars, the
wohole oovering foery e f;,f Srdenee applied (o the Avis, séent
& and free gf postage to any ane in any poard of the worlfd woko

ol Fursish fis aoddeess,

¥ Please State the Subjects in Which Interested

A Great Repository of Practical and Sciontific Information
One gf the Fullest, Freshest oiud MWost Talwable Mandboaks of
the Aga,  Indispensable to Every fvactical Man,

EIGHTEENTH THOUSAND
Price, $2.00
Free of Postage to Any Address in the World.

The Techno-Chemical Receipt Book :

Containing Severs] Thonsaml Recelpts, covering the Latest,
most lmportant, amd mast Usefn] DMecoveries in Chemical Tech-
nology, and their Practical Applhoation in the Arts and the
Industrics. Edited chiefly from 1he Germanof Drs. Winckler,
Elsner, Hetntze, Mierzinski, Jacobsen, Koller, and Hienzring,
with additions by Willilamn T. Bronnt aud Willinm H. Wahi, Ph.D,
{ Held, ), Secretary of the Franklin Institate.  Tlostrared by 38
engravings, over 0 pages, I3 mo. elegantly bound in scarlet
cloth gllt, clozely privred, contalning an Lnmense amotnt and
ngreat varfety of manter,

Frrice, $2.00, free gf postage o any addvess in the world,
A circular of 3 pages, shaowing the Full Tahble aof Conteris
Ehils foaprorian d dook, send by u:(tﬁ.fr'Fﬂ OF POSLaEe o Ry o
in any part of the worid who will furmish hig address,

HENRY CAREY BAIARD & CO.
INDUSTRIAL PUBLISHERS, ROOKSELLERS AND IMPORTERS,

810 Walnut Street, Philadelphia, Pa., U. § A.

“THE CHICAGO”

AUTOMATIC TEMPERATURE

REGULATOR

- + best deviee for controlling yvour Furs
: nace, Hot Water or Steam Boller, It is auto-

matic and a fucl saver.

Time-Set
Attachment

I a device which
woe atfach to our
HEegulator in or-
dor that when the
parcha4er does
oL want to main=
taln the reg-
ular temperatnpre
during the night,

B but wants it 1o he-

COIMe WArmer to=
wards morning. he
camn set tho Atrach-
ment =0 that it
will gutomatically
wadjtist the drafis
4l Eny miven tlme.
It ia contained in
a cabinet and sot
in the sime man-
ner as an alarm
clock, bat it has
rerl dnalarm.

Easily installed.

Write for Prices and Further Particnlars,

CHICAGO HEAT REGULATOR CO.

40 Dearborn Street, Chicago.
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L.&d are accurate time and labor saving devices
for mcctmg mechanical needs--short cuts through mechanical
difficulties--they are recognized by amateur and professional
mechanics as the standard for accuracy, workmanship, design
and finish. Send for free Catalogue No. 17AP, of the largest

line of fine mechanical tools.

THE L. S. STARRETT CO., ATHOL, MASS,, U. S. A.
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This Dage i1s for Your Story

( Give your name, addvess, age, education, fresent occupation and line of work you want fo fake up)

ANY voung men are earning small wages simply
becanss they have not trained themselves for a
special line of work. Some of these young men

are burdensd with heavy responsibilities; some have
never awakened to their own posgibilities: others are
simply in a rut. They need just the right word of advice
—a little gnidance—to start them on the road to success.
The American School of Correspondence has undertaken
this important work. It advises the young man as to the
line of work for which he is best adapted, and then helps
him to gain the knowledge essential to success in that
line—all without leaving home or giving up his regular
work., Through its mail courses it has helped thousands
of young men to fit themselves for well paid, responsible
| positions, The opportunity is open o evary young man in |
| America! Tell us fully the story of your expérience, your
hopes, your ambitions, and of yvour present position; if
more convenient write it in the blank space in this page
which you can tear ont and mail to ns. It will be regarded
as confidential, and a personal letter of advice will be sent
to vou, together with our 200 page Bulletin and full infor-
mation regarding any one of the following courses (#lraze
| underscore course intercifed in) in Electrical, Mechanical,
| Civil and Steam Engineering, Architecture, Mechanical
and Structural Drafiing, Textiles and College Preparatory
(preparing for entrance to engineering colleges), :: i3 |

e Pop. Mech, 3-086. |

AHERICAH SCHOOL OF CORRESPONDENCE |

This One

LTI

Ehlcli-. I1linois
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Popular Mechanics Book Department
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We can furnish promptly any book published.

BooKks in the

following list sent prepaid on receipt of price, or for the
number of New Yearly Subscribers stated. The

Sender of the club may include his own
subscription in clubs of 3 or more.

ARCHITECTURE.

Modern Carpentry and Joinery, by Fred T. Hodgson
oEg pages, over 250 illustrations, cloth, price §1.00
Glven for 2 subseriptions.

Practical Uses of the Steel Square, by Fred T. Hodg-
som, 2 wvolumes, 520 illustrations, 560 pages, cloth,
price $2.00. Glven for 3 subscriptions.

Common Sense Stair Building and Hand Railing, by
Fred T. Hodgson, 258 pages, 240 illustrations, cloth,
price $1.00. Given for 2 subacriptions,

Buoilders® Architectural Drawing Self Taught, by
Fred T. Hodgson, 260 pages, OVEr 300 llustrations,
with 18 folding plates, price £2.00, Oiven for 3 sub-

gcriptions. .

Radford’s American Ideal Homes, contalning 1_
house plans, 200 llustrations, 250 pages, cloth, price
$1.00. Given for 2 subscriptions.

American Ideal Homes, edited by Radford, illustrat-
ing 100 buildings with plans and perspective vlew‘f.
gize § by 11, 108 pages, price $1.00. Given for 2 sub-

tiona.
. 's Practleal House DBuilder, with plans and
gpecifications, by H. . Burnham, 100 .llustrations,
paper cover, price 2§ cents; cloth cover, price 5D
cents. Given for 1 subscriplion.

Estimating Frame and Brick Houses, by Fred T.
Hodgson, 224 pages, with scale drawings and other
illustrations, price $1.00, 'Given for 2 subseriptions.

Barn Plans snd Out Buildings, for the construstion
of barns, ete., 286 illustrations, cloth, price $1.00
Given for 2 subscriptions.

BLACKSMITHING.

Modern Blacksmithing, Rational Horse Shoelng and
Wagon Making, by John 3. Holmstrom, 202 pages
fully illustrated, cloth, price $1.00. Given for I sub-
geriptions.

Bcientific Horse, Mule and Ox Shoelng, by John G

Holmstrom, 120 pages, fully {llustrated, price §1.00.
Given for 2 subscriptions.
FLECTRICITY.

Easy Electrical Experiments, by L. P. Dickinson,
pver 200 pages, hundl?e:la of iilustrations, cloth, prica
$1.00. Given for 2 subscriptions.

o Tending for Englneers, by Horstmann and
Kousley, 250 pages, fully illustrated, cloth, price $1.50.
Givan for 3 subscriptlons.

Modern Wiring Diagrams and Descriptiona for Dlec-
irical Workers, by Horstmann and Tousley, 160 pages,
g00 illustrationz, full leather binding, price $1.60.
fiiven for § subscriptions.

Handy Electrical Dictionary, by W. L. Weber, 224
ages, fully illustrated, eloth, price 25 cents; full
eather, gold edges, price 50 centa. Given for 1 sub-
peription.

Electricity Made Simple, by €. C. Hasking, 233
pages, 108 illustrations, cloth, price $1.00, Given for
2 subscriptions.

Dynamo Elecirie Machinery, by 8 P. Thompson,
seyenth American edition complete and unabridged,
B35 pages, fully illustrated, price $56.00. Given for 12
mmml:;mmﬂh by 8. P. Thompson, fally

m, by B. P. Ompson,
Hlugtrated, cloth, price $1.00, Given for 2 subscrip-

. pages, cloth, price §1.00.

Horseless Vehicles, Auntomobiles and Motor Cycles,
by G. D. Hiscox, 400 pagesz, fully [llustrated, ecloth,
price $3.00. Given for 8 subscriptlons.

Modern FElectro-Plating, by J. H. Van Horne, 184
Given for 2 subscriptions

Practical Telephone Handbook and Guide to Tele-
phonic Exchange, by T. 8 Baldwin, 1560 pages, fully
illustrated, cloth, price §1.25. Gilven for 3 subscrip-
tions.

Telegraphy Self-Taught, a complete manual of in-
struction by Theodore A, Edison, 150 pages, fully {llus-
trated, cloth, price $1.00. Gilven for 2 subscriptions.

LAW—STUDY LAW AT HOME.

The Home Law School Series, by Chas. E. Chadman,
LL. D., Head Frofessor of Law in the Waestern Unl-
versity, Chicago. Seven carefully prepared books cov-
ering the elements of American Law:

Volume l1—How to Study Law.

YVolume 2—Constitutional Law, Federal and Btate,

".ruill:mn d—Personal Rights and Domestic Rela-

O B,

Volume 4—Contracts and Partnerships,

YVolume fi—Agency and RBallments,
Comamon Carriers.

Volume 6—Negotiable Instruments and Princl-
pal and Surety.

Volume 7T—Wills and Settlement of Estates.

Cloth, price $1.00 per volume. Given for 2 subscrip-
tione. Complete set of seven volumes, $6.00. Glven
for 12 subscriptions.

MECHANICS,

Practical Carriage Building, 2 volumes, 400 puges,
fully illustrated, cloth, price §2.00. Given for 4 sub-
scriptions.

Complete Practical Machinist, by Joshua Rose, 358

{llustrations, 439 pages, cloth, price $2.50, Given for
6 subscriptions,

How to Make a Fiddle, by L. . Hand, fully illus-
trated with large folding plates for use of tracing and
cutting all parts, cloth, price $1.00. Given for 2 sub-
seriptions.

Mechanical Drawing for Home Btudy, by Hawkins,
520 pages, 200 illustrations, cloth, price $2.50. Given
for & subscriptions.

Metal Workers' Handbook of Lessons and Problems,
by William T. Brandt, 63 {llustrations, 5§30 pages
price $2.50. Glven for 6 subscriptions.

Beientifie American Enecyclopedia of Notes, Receipts
and Queries, 730 pages, fully illustrated, price $5.00.
Given for 10 subscriptions.

PAINTS AND PAINTING.

Carriage and Wagon PPainting, contalning nearly 200
pages and 200 illustrations, cloth, price $1.00. Given
for 2 subscripticas.

Everybody's Pailnt Book, A Popular Gulde, 208
pages, illustrated, cloth, price §1.00, Given for 2 sub-
periptions.

Painter's Encyclopedia, by B. F. Gardner,
ptaly {llustrated, cloth, price $1.50.
scriptions.

Hardwood Finisher, by Fred T. Hodgson, fully llus
trated. cloth, price, $1.00. Givem for 1 subscriptions

{ncluding

elabor-
@iven for 3 sub-
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Get the Invention of the Twentieth Century
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ﬁ New Sci:ntiﬁc.. vet Simpl:: Dcvicc fnr tah-ng' measurements

THE WIET-GOETHE COMBINATION GAUGE

Combining in one instrument

AN OUTSIDE CALIPER A STRAIGHT-EDGE A TRY SQUARE
AN INSIDE CALIPER AN ANGLE EDGE A CENTER SQUARE
A DIVIDER A DEPTH GAUGE AN ANGLE PROTRACTOR

A Center Gauﬂc and many other combinations toe numerous to mention,
ﬁ]thuug’h this is easily the most convenient and most useful tuul ever 1|.w=nted
for a limited time you may obtain it absolutely = £ i

Were you ever, while performing some mechanieal work, confronted by almos: Iniurmuﬂ.muh]e lil.l'l‘lcullu:"l. because you did not have the proper

tools to take mensuraments?
GET THIS WONDERFUL GAUGE

Mede of superior steol, thoroughly tested as to its arcuracy, no expense spared on workmanship or material. Constant and novel oess under all eirenm’
stances. Holves all the diferent and diflenls problems in shops and elsewhere, Complete in Best Leatherette case with Metal Trimmings.

$1.00 SPECIAL OFFER

To increase the SuLacripﬁnn Lists te our Monthly Jourﬂal P
“oDEHl HIEHIHEHY The foundation of elvilization rests on inventions of new machinery. To keep abreast ,/
— e .  of mechanlcrl progress should be the alm of every intelllgent man. Owar publlea-. <
tion keeps you lnformed, and [t1s written 20 all can understand it, and the Lest {llostrated of {18 class, L

MODERN MACHINERY COSTS ONLY ONE DOLLAR A YEAR

We want to get you etarted reading this paper regularcly, and therefore make you this offer:

Bend us your subscription and at ooce, enclosing $1.00, and we will mail you MODERN MACHINERY
every month forone year amil g WIET- MIET‘IIE COMBINATION GAUGE FREE at opee, If not just ',
a6 represcnted, send the gauge right back apd we will refond your mooey. Don't delay accepting __,
this proposition ; write today. Remember, money back tomorrow 1F dissatisfied. ,

If you are at present a subscriber to MODERN MACHINERY you inay toke advantage of our -
offer, and we will extend your subecription one year ahesd from present date of expiration 4

Modern Machinery Pul:;]ia]:ing Co. 20
1333 Security Building, el S R e
CHICAGO, = « ILLINOIS

MODEEN MACHINERY
PUBLIGHING CO.
secarity Bldg., Chicago

GENTLEMEN —Enclosed find #1060, for
whirh please send we MODERN MACHINERY
for ane year, and also send me ane WIET-

OOETHE COMBINATIHON GAaUGE FREE, aa ad-

and my moeney will be refunded,

a
L
Car
L s
el
.
| g
; s £ / —- - e —




SATISFACTORY PROGRESS

IN OUR HORNIT FACTORY

EVERY DEPARTMENT BEING RUSHED

TO ITS FULLEST CAPACITY

I am pleased to be in a position to state to you
that KORNIT will, within a few weeks, be
manufactured for the first time in .the
United States at OUR FACTORY,
Newark (Belleville Station,)

MNew Jersey.

HEN this transplres I fdrmly belleve 1t
“‘4 will mark one of the most important
epochs that has occurred in the man-
ufacturing world for many years and also one
that will not be excelled in the near future.
Everything poselble is being done to rush our

faciory to a speedy completion, OQur factory
manager told me yesterday that Inside of three
weeks they would be grinding Horn Meal,
which Is the first step In produacing Kornil.
Then just as soon as our huge Hydranlie
FPresses are finished and put in place we shall
be In a position to prodoce Kornif complete.
All our other machinery will he in working
order by that time. Different machines are
arriving and being set up every day.

THE STORY OF
KORNIT

By President Chas. E. Ellis.

OBNIT was Invented by Jomanm

Gustav BiericH, a subject of the

Czar of Russia, residing at Menkenhof,
near Livenhof, Hussia, and I8 a Homoge-
neous Horn or Hoof substance. Kornit is
produced by grinding horn and hoof shav-
ings and waste into a palpable powder and
then pressing under heavy hydraulic pres-
sure with heat Into a homogencous slab.
This slab produces a substance which ecan
be sawed or turned the same as ordinary
wood. It is of a beautiful hlack congisteney
and [s EXTREMELY VALvABLE as a Nox-
Coxprveror vor ELECTRICAL Scrpries, It is
a matter of record that the electrical indps-
try in this country ATt Tuis Time Does Nort
Have a satisfactory material for heavy or
high insulating purposes. A slab of Kornit
one inch thick was tested in Trenton, New

I-BICI PROFITS MAKE BIG

DIVIDENDS

The Kornit Manufactoring Company s re-
celving letters and calls by almost every mail
from different manufacturers who wish to buy
Kornit to use In their business. One rabber
manufactuorer in Newark, where our factory
iz situated, told Mr, Emanuel, our factory
manager, the other day, that he was just as
anxfous as we were to have the tlme come
when we could sell him Kornlt, for it would
save hlm many thousands of dollars every
vear by using Kornlt Instead of hard rabber.
I feel assured that we will have a2 market for
Kornit just as soon as it iz prodoced. Here
Is Indeed what I consider one of the best op-
portunities to make an Investment, which will
pay enormons dividends, that will ever he pre-
sented to vou.

Jersey, by the TImperial Porecelain Works
and was Fouxp To Have REesistep 96,000
Vorrs or Erectricrrz. It may be interest-
ing to note here that the heaviest voltage
which is transmitted in this country is be-
tween Niagara, Buffalo and Lockport, New
York. The voltage transmitted by this
sompany is between 40,000 and 50,000 volts,
Kornit is equally as good as a non-con-
ductor for electrical purposes and supplies
as is hard rubher,

The average price of hard wvuleanized
rubber for electrical purposes ig to-day con-
siderably over one dollar per pound—at the
present writing something like $1.25 per
pound,

KoORXIT CAN BE SOLD AT TWENTY-FIVE CENTS
rer Pounp and Ax ExorMovs profit ean be
made at this price, so that it Cax Fasoy
pe SEEx that where KorxiT is EQUALLY As
Goop and as A Marrer oF Faer, in many
instances, a BETTER non-conductor than hard
rubber, it can compete in every case where
it can be uszed with great success on ac-
count of It price. For electrical panel
boards, switchboards, fuse boxes, cut-outs,




ete., there are other materials used, such as
vuleanized paper fibre, slate, marble, ete.
A plece of vulcanized paper fibre, 3Ix4xl
inch, in lots of 1,000, brings 20 cents per
plece. A piece of Kornit of the SamMe Di-
MEXNSIONS could be sold with the Exormous
ProFIT OF OVER 100 PER CEXT, at ten cents.
The absorptive qualities of Kornit render it
such that 1t 18 Far PrEFERABLE to that of
vuleanized fibre. It will not maintain a
flame, Of all the materials which are now
in the electrical market for supplies and

MR. JOHANN GUETAV BIERICH, TI—'I'E. INVEN-
TOR OF KORNIT, IN HIS SUMMER GAR-
DEXN AT MENKENHOF, RUSEIA.

insulators there ig, as we have stated above,
none that are satisfactory. RKornit will fill
this place.  Its tensile strength per sgquare
inch averages from 1,358 pounds to 1,811
pounds, which the reader can readily see
Is More THANx SaTisFacTorY. This test was
made by a well-known electrical engineer,
who I8 now acting in that capacity for the
United States Government with a Standard
Rielile Bros. testing !nn{-hine_

Waste horn and whole hoofs are being
gold by the ton to-day principally only for
fertilizing purposes. There is one town
anlone, Leominster, Mass., where they have
an average of eight tons of horn shavings
every day. These waste horn shavings are
now only being sold for fertilizing material.

These eight tons of horn shavings manu-
factured into Kornit and sold for electrical
purposes would easily bring $3,000. At this
price it would be selling for less than one-
fifth of what hard rubber would ecost, and
about one-half what other competitive ma-

terinls would sell for, even though they
would not be as satisfactory as Kornit.

Kornit has been in use in Russia about
four years. In Riga, Russia, which iz the
largest seaport town of Western Russia,
the Electrical Unions there are using Kor-
nit with the greatest satisfaction, finding
it preferable to any other insulating ma-
terial.

The expense of manufacturing Kornit
from the horn shavings 1s not large, as the
pitentee, Mr. Bierich, has invented an
economieal and satisfactory process which
produces an article that, in the near future,
will be used in the constroction of almost
every building in this country,

Besides electrical insulators, Kornit can
be used for the manufacturing of furniture,
buttons, door handles, umbrella, eane, knife
and fork handles, brush and sword handles,
revolver handles, mirror backs, picture
frames, toilet accessories, such as fancy
glove bhoxes, jewel cases, glove stretchers,
shoe lifts, ete.; office utensils, such as paper
knife and pen holders, ink stands, pen racks;
medical instruments, such as syringes, ear
trumpets, ete., ete.; pleces for games, such
as draughts, chessmen, dominoes, checkers,
counters, chips, cribbage boards, ete.; tele-
phone ear pieces, stands, ete.; piano keys,
typewriter keys, adding machine and eash
register keys, tea trays, ash trays, scoops,
mustard and other spoons, salad sets, cigar
and cigarette cases, cigar and cigarette hold-
ers, match boxes, and hundreds of other use-
ful and ornamental articles, all at a large
and remunerative profit.

THE GREAT DEMAND FOR
KORNIT IN THIS
COUNTRY

HERE is one manufacturer ALoNe here

in New York that uses 60,000 square

feet of insulating materinl for panel
boards every year. He ig now u=ing slate and
marble, but IT IS NOT SATISFACTORY, for
the reason that in boring and transporta-
tion Ir Brears g0 EAsILY. KorXIT WILL
ANSWER THE PuRPOSE oF MANUFACTUR-
ING PANEL Boarps VERY Mucn More Satis-
FacToRILY. On G000 square feet of Kornit
there would be a net profit of over $30,000,
or bl cents for every square foot used. THis
Oxe ExamprLe is cited to show you Tur
Exoeyovus Prorits which can be made. There
are a great many other panel and switeh-
board mannfacturers in this county. You may
be interested to know that a panel board is
a small switehboard. There is one or more
on every floor of all large buildings where
electricity is used. They each have a num-
ber of switches mounted on them, so that



those in charge can turn certain lights on
or off, and by these panel boards all the
electrical power in the building is controlled.
They must be of a reliable non-conducting
material. Kornit can be used for this pur-
pose almost exclusively. The largest elec-
trical manufacturing concerns in Riga, Rus-
gia, Areg Using Korxit ONLY For THIS PUR-
rosg, after having tried all other so-called
non-conducting compositions. The electrical
trades alone can consuine a great many tons
of Kornit every day in the year. If only
two tons of Kornit is manufactured and sold
every working day in the year 1t wiLr Ex-
ARLE THE KoBRNIT MANUFACTURING COMPAXNY
To Pay 16 Per Cext Divibexps EveEry YEAR.
Of course, if four tons a day are sold the
dividends  would be 32 per cent. per

Larcer. THis 18 THE Best OPPORTUNITY TO
MAEKE AN InveEsTMENT THAT You Have EvER
Hap,

It is a well-known fact that Tue MosT
LEGITIMATE AND PROFITABLE way to MAEKE
Moxey is by manufacturing some product
that is “NecEssARY"” and OXE THAT Cax RE
FriLy CowteroLLEp so0 that nobody else can
manufacture the same article. Look at
Sugar (which is protected by a high tariff);
at Standard ©il, the Telephone, the Tele-
graph, and we might go on and enumerate
many more monopolies. THEY ARe THE Bic
MoxeY Makegs ofF To-pay. Kornir CANNOT
BE MAXUFACTURED BY ANYBODY IN THIS COUN-
TeRY ExceEpr OURSELVES oR OUR AcExTs. We
own all the patents issued by the Uxrrep

KORNIT FACTORY, NEWARK, N. J. (BELLEVILLE STATION).

year. TaIis 1s Nor IMPrORARLE. AN EXPERT
Erecrrican ExciNeer who holds one of the
most responsible positions here in New York
City made the statethent, after thoroughly
examining and testing Kornit for electrical
purposes, that in his most conservative esti-
mation there ean be ten tons of manufaet-
ured Kornit sold every working day in the
first year. This would mean that the Kornit
Manufacturing Company would pay a divi-
dend out of its earnings the first year of
over seventy-five per cent. (75%). This is
probahly more than will be paid the first
yvear, but there certainly seems to be a good
prospect of paying a large dividend the first
year.

Trere wIiLL Be SucH Ax Exorwmovs De-
MAND FOR KORNIT AFTER IT BECOMES INTRO-
DUCED THAT FROM YEAR TO YEAR THE DIvi-
PENDS EARNED WILL BEcoOME LARGER AND

STATES GovERNMENT 1o the inventor, Me.
Jouaxy Gustav BiericH, 15 Russia, These
patents Have Beex Bovenut from Mr. Bierich
and Arg Dury TRANSFERRED TO THE KORNIT
MANUFACTURING CoMpPaxy, and the same is
Dury RecorpeEp 1N THE PATENT OFFICE OF THE
TRITED STATES.

OUR FACTORY

'R factory is loeated in Newark
O (Belleville Station), N. J., and will
be in complete working order
within a few weeks., -Axp KorNIT WILL
THEN BE A WELL-KENOWN AND UNIVER-
BATLY USED ARTICLE IN THE ELECTRICAL AND
OTHER TRADES OF THIS COUNTRY EARNING
AND PAYING LARGE AND BSATISFACTORY DIVI-

DENDS EACH AND EVERY SIX MONTHS. A few
shares obtained now may be the foundation
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come. We leave it to. you if it wonld not
geem good jodgment to take immediate ad-
vantage of this opportunity. Anyway, please
write me at once and let me know just what
you will do. If it is not possible for you to
take shares now, write and tell me how
many you would like and how soon it will
be convenient for you to do so, provided 1
will reserve them for you. As soon as 1 re-
ceive yvour letter I will answer it wiTho A
PERESONAL LETTER AND WILL ARRANGE MATTERS
AB YOU WISH T0O THE BEST OF MY ABILITY.

REMEMBER, | HAVE A GREAT MANY THOUSAND
DOLLARS INVESTED IN THE KoRNIT MANUFAC-
TURING CoMpPaNY, and the minute you buy a
share or more in this Company we become
Co-parTNERS as Co-sHAReHoLpeERS. It is for
our mutual benefit to wateh and guard each
others’ interests. 1 WILL BE GRATEFUL IF
YOU WILL WRITE ME ToO-DAY, 80 that I may
know just what you will do.

I know you will agree with me that you
have never had presented to your notice a
better opportunity to make an investment
where such large profits can be made he-
cause of the exclusiveness of control, and
the great demand and the low cost of the
raw material, which is now almost practi-
cally thrown awgy. Join me in this invest-
ment, and I assure you it is my sincere he-
lief that in the future you will say: “That
is the day I made the most suceessful move
in my whole life”

Now is the time for you to take advan-
tage of this magnificent opportunity to make
an invesiment in these shares. T EARNESTLY
BELIEVE that in a few years THESE SHARES
WILL BE WORTH FROM FIFTY DOLLARS TO ONE
HUNDRED DOLLARS each on account of the
LARGE Divipexps which the company will
earn amd regularly pay each and every six
months. It is a well-kknown fact that $10
shares that pay fifty (50) to one hundred
(100) per cent. dividends will readily sell
in the open market for 350 to $100. You
CAN GET THEM FOR TEXN IDMLLARS A SHARE NOW,
THE OUTLOOK FOR THE KORNIT MANUFACTURING
Compaxy is such that it seems impossible
for the earnings to fall far short of these fig-
ures, If the company only makes and sells
two tons of Kornit a day for the first year,
and makes a profit of only two hundred dol-
lars per ton, it would mean a profit of over
sixteen per cent. (16%) the first year. If
this business were doubled the second year,
of course the earning capacity would more
than double and the dividends would be
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PRESIDENT CHARLES E. ELLIS.

over thirty-two per cent. (32¢;). Prominent
and well-known Electrieal Engineers assure
me that this product cannot help and is
bound to make enormous. profits. I would
recommend that you send for as many
shares as you may wish at once. You, in
my conservative opinion, ean safely count
on the Ilarge earning capacity of these
ghares. I will at once write you a personal
letter with full information, and send you
our illustrated book, “A Financial Oppor-
tunity,” containing a score of photographs of
the Korxrr industry, faken in Russia,
Please let me hear from you.
Yours very truly,

CHARLES E. ELLIS,
PRESIDENT.

717B Temple Court,
New York City, New York

[Mr. Ellis besides being President of this
company is also President of two other large
and successful companies, owning shares
therein valued conservatively at over $250,-
000.00. Mr. Ellis has other investments in
New York City real estate, bonds, stocks
and mortgages to the amount of many more
hundreds of thousands of dollars. Any bank
or mercantile agency will tell you his guar-
antee is as good as gold. THIs is a success-
ful man who wishes you for a Co-partner as
a Shareholder and Dividend Receiver in this
Company. Remember, you will do business
personally with Mr. Ellis in this matter.]



A CLOSE SHAVE &l rosviryan
DELIGHT TO EVERY MAN
“THE GILLETTE” gives a CLOSE SHAVE without discomfort,

without roughening the skin, without irritation, without creating rash, with-

out cuts, and without loss of time,.
“THE GILLETTE” is the way to escape

from barber shop waiting, wasting and torture.

; ’-ﬂ._ AT put 12 BLADES, 24 SHARP EDGES. EVERY BLADE WILL GIVE
= - ‘Q’ ¥ S rrom 20 To 40 CLOSE, SMOOTH, COMFORTABLE SHAVES.
R 20 it Y N Triple silver plated set, with 12 blades -
-p,ri'iﬂ-rzn' ULSIAE ‘l‘qﬂ";l':'i'iiﬂﬁa Quadruple gold plated set with monogram, In Velvet-Lined
: Special combination set with brush and soap ; Cases
holders,
10 EXTRA BLADES 50 CENTS. AT THIS NEW LOW PRICE, NO BLADES EXCHANGED.

Science has reached the acme of skill in the fusion, tempering, hardening and sharp-
ening of these blades. The process is one of the wonders of the 20th century. The
steel is of a quality as fine as a Damascus sword.

The most simple and durable shaving device in the world. NO HINGES, NO CLASPS,
NOSPRINGS, and nothing to learn or adjust. Simply lather and shave in four minutes time.

Our new combination set with razor, soap-and brush holders in box is now ready.

SOLD BY LEADING DRUG CUTLERY AND HARDWARE DEALERS

Ask to see them, and for our booklet, or write us f:r our special trial offer.

Gillette Sales Company, ;.55 E3L02iN8

fllettedaey

NO STROPPING.NO HONING. Rﬂzor
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[This article ls third In a seres on What Occupation 2 Young Man Should Choose.—Editor. ]

WHY A YOUNG MAN SHOULD ENLIST
IN THE NAVY

BY GEORGE DEWEY, ADMIRAL OF THE NAVY

It gives me much pleasure to comply with your request for my views on
tnis subject. It is very near my heart, for it is upon the voung men of the
country that we must depend for the defense of our country’s honor on the sea;
and when the advantages of enlistment are better known, there should be no
lack of applicants for positions in our naval service.

The naval career offers many advantages to a young man; but primarily he
should have a taste for the sea, and then, in order to rise, in this career as in all
others, he must apply himself diligently to acquiring all the details of a life full
of interesting features. The Navy needs active, intelligent young men, and to
those who will devote themselves to learning their profession every encourage-
ment is held out.

Enlisting at seventeen years of age, the recruit at once becomes self-sup-
porting: he is supplied with a complete outfit of clothing, and' from that time
until he dies, provided he remains in the service of the government, he is cared
for in sickness or in health; and after thirty vears of service if he is still an
enlisted man, or upon reachmg the age of sixty-two if he holds a commission,
he may retire and receive for the remainder of his life three-fourths of the sea
pay to which he was entitled at the time of his retirement.

The pay at first may seem small, when compared with what a brother may
receive in civil life; but the young man should remember that in addition to his
pay the government provides him with quarters and food, and that the naval
life gives him an opportunity of visiting various parts of the world. This last
consideration alone must counterbalance much that comes to a man in civil life,
for there is nothing which broadens and educates as does travel.

In August last, Lieutenant IHenry B. Soul¢, U. 5, Navy, who entered the
service as an enlisted man, wrote a letter which is so much in the line of this
subject, “Why a Young Man Should Enlist in the Navy,” that I quote the
{ollowing :

“My personal experience has been that no man who shows the least desire
to learn and to improve himself in the nava) service will ever lack assistance
from officers or enlisted men of longer experience.

“No concern on shore offers more for the intelligence invested than does
the Navy to the average American boy, As the law stands today, a boy can
enter the service at 17 vears, reach warrant rank with a salarv of from $1,200




i UV Ui MEBWILAIWNLVD

to $1,800 a year by the time he is 24 or 25 years of age, secure a commission in
the line three years later, and enjoy the rank of full Lieutenant at the age of 3o.
From then on, his promotion is just as rapid and he will just as surely reach
the grade of Rear-Admiral, as any other officer of similar rank.

“Should a voung man lack the ambition or education to reach one of these
higher grades (commissioned rank), he can still win out against his brother in
civil life if he sticks to the service. During the thirty years an enlisted man is
required to serve before retirement, his pay will average $40 per month. He
ought to save $30 of that if he is as careful of his earnings as he would have to
be in civil life, and should have $9,000 in the bank, not counting interest, when
he is ready to retire at the age of 47, with $40 a° month for the remainder of
his life. Can you beat that in the factory, in the store, or on the railroad "

But a young man should not be discouraged because he fails to obtain an
officer’s commission, nor must he expect to win this prize unless he devotes
himself honestly to the work of preparation. The examinations are severe,
and rightly so; for the young man who pursues a course at the Naval \cademm
has to work harr] all of the time in order to obtain his commission, so it is but
just that the young man whom we are considering should also have to work for it.

A last consideration which I trust will appeal to every American is the
patriotic desire of a young man to serve his country, The deeds of naval
officers have added many brilliant names to our country’s roll of honor; and
when a young man enters the Navy he may feel that it is quite possible his own
name may sometime be added to the list.

.

NOTABLE ENGLISH LOCOMOTIVES==No. 2

THE ROYAL ENGINE--To run this locomotive is the height of ambition of every railroad engineer
in Great Britain. It is used exclusively for drawing King Edward's special train. When in service an
inspector invariably rides with the engineer and fireman. None other is permitted. The beauty of the
ponderous machine is largely due to the entire absence of ornament and visible parts. It was specially
built to order, the greatest possible care being taken in the selection and testing of every piece that
entered into its construction. The engine is capable of very high speed: As will be noticed from the
illustration it is a center crank drive.
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Admiral of the Navy.
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A MECHANICAL WIZARD

Harry Houdini, the international prison
breaker and handeuff king, gave a remark-
able demonstration in the United States jail
at Washington. The warden of the prison
invited him to make the test. Houdini was
allowed first to examine the locks and doors
and was then taken to a ecell, searched,
gtripped nude, and in that condition was
locked in another cell. The cell containing
his clothes was also locked. The apartment
in which he was left was the one which had
been occupied for ten months by Guitean,
the assassin,

The warden makes the following official
gtatement: “Mr. Houdini in about two min-
utes managed to eseape from that cell, and
then broke into the cell in which his cloth-
ing was locked up. He then proceeded to
release from their cells all the prisoners on
the ground floor. There was positively no
chanee for any collusion or confederacy. Mr.
Houdini accomplished all of the above-men-
tioned feats, in addition to putting on all
hig elothing, in twenty-one minutes.”

How was it done? That is precisely what
the officials wonld like to know, for the con-
dition of the test was that the expert should
he left alone.

s =

BATTLESHIPS SHORT LIVED

The battleship is short lived. Like =ome
new garment which an ever-changing fash-
ion put2 aside ag unfit for use although but
little worn, so with the modern battleship.
It is modern only a few short years and
must then move down the line to make way
for the newer, bhetter, larger and faster
ships.

From the “Constitution” to the “Oregon®
was a long step, but no other vessels of the
American navy so attached themselves to
the hearts of the people. During that long
ernfge from the Pacific to the Atlantic the
daily question was “What of the 'Oregon'?”
And when without an hour's delay, with no
stoppage of her machinery while at sea, she
reported for duty cleared for action and in
fichting trim it did make the Yankees feel
rood.

But the grand ship “Oregon” has passed
her weridian: she bas now been assigned to
home guard service, and is ordered into the
second class of defense, where for many
years she will still be useful. _

The trip which the “Oregon” made was
alone worth all she cost, ns a demonstration

POPULAR MECHANICS

of the superiority of American machinery
over all the world,

———————————

BOARDS MADE OF GROUND CORK

Cork in its natural state is considered the
most perfect non-conductor of heat and cold.
A composition board consisting of cork and
some adhesive materials to bold it together
and render the product damp proof is now
made. These boards come in sizes 1 ft
wide, 3 ft. long and from 1 in. to 4 in. thick.
They can be easily sawed to fit; in fact can
be worked up like ordinary lumber,

The cork board s nsed in insulating all
kinds of cold storage rooms, pipes, ete., and
in houses, especially those constructed of
cement,

e o

NEED OF POSTAL CHECK SYSTEM

There is a great and growing demand for
a postal check system. What is understood
to be the beginning of a general movement
in all large cities has already been put in
operation in Chicago., The banks have
formed a trust in which the large ones insist
and the small ones dare not refuse to im-
pose a system of heavy taxation on checks
from other cities, It means a taxation on
Chieago depositors amounting to hundreds
of thousands of dollars annually. This at a
time when the bank stocks are from two to
gix times above par and several of them
erecting milllon dollar edificesinwhich to do
business, A charge of 10 cents on a 50-cent
check is an imposition. The banks and ex-
press  companies of  the country  will
fizht to the limit against a postal check or
postal note cearrency in small denomina-
tiong, but the mass of the people need it;
they want it; and they are going to have
it. Some of our congressmen will do well to
profit by the lesson of recent events. The
people will not permit themselves much
longer to be used as mere voting machines
to put in office men who are there for what
there is In it for themselves regardless of
the rights of the public. The sorting out
process is well under way, and honesty in
Lhigh placeg is becoming more of a necessity
every day.

-

Acetylene searchlights were used on an
English farm the past season, so that har-
vesting might be carried on at night, says
the Acetylene Journal. A field of 15 acres
was cut In Jess than half one night by two
reapers each cutting a 6-ft. swath,



POPULAR MECHANICS

307

PLANS TO CROSS OCEAN IN TEN HOURS

Proposed Craft is a Roller Boat 800 Ft. Long teo Travel 180 Miles an Hour;

—

The project of the roller hoat is again be-
ing exploited on a large seale. F. A. Knapp,
the inventor, presented his plans to the En-
gineer's Club of Toronto. In his address he
reviewed his former experience of a few
years ago, and startled his hearers with the
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announcement that it was possible to cross
the Atlantic in 10 hours.

The previous roller boat was 110 ft. long,
operated by means of two locomotlves run-
ning on endless rails within the boat. These
engines were placed one at each end, and
rolled the boat forward, by elimbing up in
gide just as a squirrel spins the wheels of
his cage by mad attempts to ascend the bars

= F;,-.

Roller Boat That Traveled 200 Miles

of the circular prison. The demonstration
wis given in Toronto bay, and a trip made
down the St. Lawrence to Prescott, a dis-
tance of 200 miles,  Short paddles were
placed at the middle of the boat to give a
better purchase. Prominent engineers were

'\.l

emphatic in their predictions the eraft would
not advance, but only turn over in the water.
remaining in the sawe place. In this they
were wrong, and some old and supposedly
sound theories were knocked to pieces. They
said it would not roll, but it did roll, al-
though the speed was less than expected
and did not exceed 6 miles an hour.

Mr. Knapp, who is a lawyer by occupation,
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announccd his  intention to build an
other and larger boat, 200 ft. in diameter
and 800 ft. long, which he expects will
cross the Atlantic in 10 hours; in  other
words the passenger can take breakfast in
New York and eat an evening dinner in Lon-
don. The big eylinder is to be fitted with
paddles, made of steel angles, 5 in. deep
and extending its entire length. A speed
of nearly 200 miles an hour would involve
only 25 revolutions of the boat per minute.

As to wind pressure Mr. Knapp asserts the
boat will roll into the wind instead of push-
ing dead against it. Steering will be ac-
complished by means of rudders at each
end. In the proposed boat the steam tur-
bine may be utilized which may easily be
done by means of a driving gear at the end
of the turbine shaft.

The Canadian Engineer says:

At the present time he is engaged on the
design and construction of a tubular boeat
at the ship yards of the Canadian Shipbuild-
ing Company, Toronto, which it is under-
gtood, will bhe ready for trial and operation
in the spring of 1906. It is fully expected
that thiz new type of boat will revolution-
ize the coal trade between Nova Seotia and
Ontario,

A New York inventor comes to the front
with a revival of the water jet boat which
he states will drive a steamship at 100 miles
an hour hy means of gas engines. The
scheme is imprac:ieable but illustrates the
attention which high speed ocean travel is

receiving in these days.
i

AEROPLANE FALLS 300 FEET

Charles Hamilton fell 300 ft. with his aero-
plane at Ormond Beach, Florida, but sur-
vives to try again. A  rope 800 ft.
long was fastened to a 60-hp. touring ear

Ready for Flight
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and to the aeroplane, which resembles a
mammoth box kite. When the car started
the aeroplane rose like a bird and in a few
geconds was 200 ft, in the air. The wind
was blowing 50 miles an hour and the sky
craft rose to 300 ft. At this moment Ham-
iton lost his eap, the dropping of which
was to be the szignal for the tow-driver to
stop. As the car slowed down it looked as if
the aeroplane was the stronger, for it pulled
the car backward on its first speed notch.
The plane gave a three-quarters dive, but
righted, when the rope eanght on a flng pole,
The plane was not greatly damaged and
Hamilton while rendered unconscious for a
few minutes suffered no broken bones. He
will hereafter use two 90-hp. cars in tow-
ing.

R

FINEST NAVAL SCHOOL IN THE
WORLD

A great naval training station is being
constructed at Lake Blaff, on the shore of
Lake Michigan, a few miles north of
Chicago. There will be nothing in all the
navies of the world to equal it, and $2,500,-
000 will have been spent when it is com-
pleted.

The school will accommodate 1,000 men,
and the finest paval training in the world
will be given. Later the plan is to increase
the buildings to take care of 2,000 men.
Everything that modern science can suggest
will be provided to make the place attractive
and healthful, and Lake Michigan and the
other great lakes will afford all necessary op-
portunity for cruising. One or more men-of-
war will he attoched to the station to pro-
vide the real thing in learning how to work
the guns and sail the ship.

The American Navy gives its young men
a training in electricity, .steam, and navi-
gation which cannot be secured anywhere
else and pays them well for their time while
learning. When their course is completed
in eaze they decide to return to private life
they do so with a prestige, training and ex-
perience which no college or school gives,
and which enables themn to secure the most
desirable positions at good salaries.

I'mele Sam is a generous schoolmaster.

Many voung men =eem to think it is neces-
sary to have the assistance of some influen-
tial congressman or senator in order to join
the Navy. Such is not the case at all. Re
cruiting officers frequently visit all the large
cities and will gladly give full information on
request.
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MECHANICAL CARICATURE PHOTOGRAPHS

Extraordinary Results in Picture Making==How It Is Done

One of the latest and most striking results which have been
produced in connection with the possibilities of modern pho-
tography is the ecaricature photograph recently perfected by
J. Ellsworth Hare, of Chicago. By the discovery of a practical
application of a well known faet with regard to the nature of
phiotoegraphic films and their actions under the influence of
heat as well as the influence of certain well known chemicals
Mr. Hare has succeeded in producing perfeet specimens of
coricatures by a purely photographic process,  When it is
token into consideration what an important part photography
on the one hand and caricature sketehing on the other have
played in the development of modern illustrating the impor-
tance of the new discovery becomes at once apparent.

As is well known to all photographers the ordinary photo-
graphic plate is supplied with a eollodion film which, under
ordinary conditions and at tie ordinary temperature, is firm
and insoluble. Such a film naturally will produce upon expo-
sure an ex:act impression. If the film is subjected to a mod-
erate degree of heat, however, it will become soluble and run.
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Mechanical Caricature of Mr. Bryan Dr. Mary Walker
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In manufacturing ordinary photographic
plates the collodion film is flowed onto a
plate that has received a coat of gelatine.
This ecauses it to adhere firmly to the glass
plate. The ecaricature photograph, however,
is produced by the use of what is known as
a stripping plate, in which the filin is flowed
onto a plate which lhas been merely edged
with a gelatine coating. This leaves all of
the plate but the edge plain glass to which
the gelatine does not adhere. By the use of
n Eknife blade the film in this kind of plate
can be readily removed, which constitutes
the first step in the proecess of earicature
phatography.

By the application of heat from n gas
lamp the film can be easily stretched into
almost any conceivable shape, with the
drawback, however, as any amateur can tes-
tify, that the image is liable to be blurred
and in fact hopelessly distorted. In order
to control the stretching in such a way as to
get the desired result the film is treated with
2 chemical preparation the ingredients of
which are a =eeret of the inventor of the
process. In order to better illustrate the
work, two characters of national reputation
are selected, and who will readily be recog-
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nized by our readers: Mr. Bryan and Dr.
Mary Walker. The degree of success which
has been attained in applying this formula
in accurately controlling the re-shaping of
the image is shown in the illustration repre-
senting a man walking down the street. The
figure of the man is represented in the pie-
ture carieaturized while all of the other ob-
jects shown retain their normal form. In
the earvicature of Dr. Walker, it will be no-
ticed the steps are scarcely changed while
the figure is extended to appear several
times itz actual height.

Applying this principle to a single figure
of a human being any portion of the person
may be altered as desired, thus producing an
accurate ecaricature. The possibilities are
limited only to the ingenuity of the photog-
rapher. One ear may be elongated; the nose
extended to appear a foot in length while all
the other features remain unchanged: one
check can be inflated like a balloon, or the
neck stretched to the size of a finger or
drawn out larger than the bhody.

Thus by the application of a series of
simple principles we have a perfect speci-
men of a earicature produced hy purely
mechanical means.

NEW AMERICAN LOCOMOTIVE

The illustration shows the new American
type locomotive, several of which have bheen
built for the Central Railroad of New Jersey.
It is believed to be the heaviest yet built
of this type. The service will be hauling a
134-ton passenger train over heavy grades.
The Walschaert valve gear is used. Cylin-
ders are 19 by 26 ins.: weight of engine
158,000 lhs.: boiler pressure 200 Ihs.: height
above rail 14 ft., 815 ins.; tank eapacity 5,000
gal, water, 12 tons coal,

DISCOVERS LOST DREDGE

A dredge-boat whiech cost 365,000 was
gunk in Lake Ontario during a storm on
October 26, 1902. All efforts to locate the
dredge proved fruitless until a few weeks
ago when a fisherman who has long
searched, found it in 78 ft. of water. He
marked the place with a buoy and received
the reward of $500. The dredge is 214 miles
from shore and will be raised at onee, when
it is hoped to determine the mysterious
cause of its going down.

Heaviest Engine of Its Type Ever Bullt
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ELECTRIC HOUSE CHIMES
Silver toned bells sounding sweet chimes

throughout the house is one of the luxuries

which is now obtainable at a price within
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By touching an electric button the chimes
may be made to play whenever wanted, as
for instance while guests are being seated
in the dining room and at such other times
ns may be appropriate.

Silver Toned Bells

the reach of the many, where formerly the
cost of a single chime frequently amounted
{0 hundreds of dollars. The chimes may be
placed in any part of the house, or con-
cealed in out-of-the-way places, and the
geveral sets operated electrically from one
master clock.

The chimes can be set to sound the guar-
ter, or half hours, or only the hours, or by
turning a switeh, cut out of action entirely
when not wanted.

Small bells with exquisitely sweet tones
are supplied for residences, and larger ones
with farther reaching sound, for clubs,
schools, or stores. By running wires to each
room in a house a secondary dial will give
the exact time in each room without any
attention whatever. An oceasional winding
af the master clock does for all.

FILLING FOR CRACKS IN FLOORS

For filling cracks in floors boil paper pulp
and fine sawdust together for several hours
and mix with glue dissolved in linseed oil.
Put on the filling and leave till partly dry,
then cover with paraffin and smooth with a
hot iron.

e o

HAULING LOGS IN COLORADO

Hauling beavy loads with traction engines
is far more common in the far West than
elsewhere in this country. The illustra-
tion shows a wagon train loaded with 70
tons of logs, drawn by a steam traction
motor.
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Wagon Train Loaded with 70 Tons of Logs
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MODEL RAILWAY ON
TABLE

At the close of a banguet given by the
Maharajah of Gwalior to the Prince of
Wales, who is now touring India, a center-
piece in the form of a temple and decorated
with electric lamps and flowers was hoisted

BANQUET

Locomotive and Train 8 Ft. Long

to the ceiling by pulleys and revealed a per-
fect model railway on the table underneath,
The locomotive and train were 8 ft. long
and the ears carried decanters, cigars, cig-
arettes and matches,

The train wasg started by cloging a eirenit,
one point of which was a flat spring. As
long as this was held down by weight the
train moved, but the lifting of a decanter
or box of cigars resting on the spring al-
lowed the spring to act, thus breaking the
circuit and stopping the train.

-
ELEVATED CAR ATTRACTS COM-
PASS NEEDLE

A short time ago while passing along
Third avenue, New York, 1 peeped into a
show window that contained a mariners’
compass and observed the magnetic
needle in an oscillating movement, which,
to my astonishment, proved to be caused
by the passing elevated trains. These
traing usually consist of gix cars each,
every other car being without a motor,

As soon as a train approached the needle
would bhe attraected toward the first car,
then as it passed, toward the next ear with
A motor, and so on until the last car had
passed, when it would remain pointed
toward the train until it was a hundred
yards off, Then as the magnetizing forces
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from the train diminished the needle
would gradually return toward the north
pole.

The train on this oceasion, was going due
south. No movement of the needle was no-
ticeable when trains from the south were
passing, as the thoroughfare at this point is
very wide.—Contributed by Charles Wes-
low, Harrizon, N. J.

b

STEEL TELEPHONE TOWERS AT
KANSAS CITY

Steel towers 80 ft. high, are used at Kan-
gas City, Mo., for suspending the long dis-
tance telephone wires over the Missouri

Constesy W. 0. Fennall, Eng,
Steel Telephone Tower

river. The span is 1335 ft. and AfAfty
No, 8 steel wires are used; they are the di-
rect wires from Kansas City to Omaha and
Chicago of the Missouri & Eansas Telephone
Co. The wires “dead end” on a steel terminal
about 700 feet beyond the towers, and are
at a sufficient elevation over the river to
clear the smoke stacks of river steamers.



STEAM AUTO AMBULANCES FOR
THE ARMY

The first important change since the Civil
War in facilities for removing dead and
wounded men from the battlefield has been
made by the United States War Department
in the adoption of a new steam automobile
army ambulance. One of the machines has
been under test for the past few weeks at
Fort Myer, Va. It is an 18-hip. ear, with the
regulation touring-car chassis, upon which is
mounted a body in the form of a miniature
hospital.

From the high top fall heavy curtains
bearing the emblem of the red eross. With-
in are two long seats, which are folded up

DRY DOCK SAILING SAFELY

The great Aoating dry-dock, the Dewey, de-
scribed recently in this magazine, and which
is making the longest trip ever attempted by
such a craft, is proceeding safely and sat-
isfactorily on its way to Manila. The Suez
canal has already been widened to permit of
its passage. The canal will be closed to all
other wvessels while the Dewey is going
through.

Daily reports by wireless telegraph keep
the Navy Department advised of the progress
made.

In connection with this remarkable trip,
it is more interesting than satisfactory to
learn that the three vessels towing the dock
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Placing the Wounded on Stretchers in a U. 5. Army Auto Ambulance

against the wall when wounded soldiers are
to be ecarried. Then heavy oak poles, or
slandards, are unhooked from the eceiling
and =et in place in the middle of the car,
dividing it into two compartments. Two
stretchers can be placed on the floor of the
car and two above, like the upper berths in
a sgleeping car. These upper stretchers are
supported on one side by hooks in the poles
and on the wall side by leather straps.
There is a step at the rear of the car for the
ambulance surgeon and room on the driver's
seat for two medical attendants.

Steam was chosen for power for several
important reasons: Steam autos are good
hill-climbers, they are dependable in any
weather and very free from vibration, an
important consideration in moving wounded
men, In tests the machine traveled over
plowed ground at the rate of six miles an
hour, and behaved splendidly under several
high-speed trials.

are all British built, and that the great
steel hawsers used were also made in Eng-
land. The firm which imported the towing
lines paid freight, duty and insurance and
then furnished them for $1,000 less than
American manufacturers bid. Of the tow-
ing wvessels the Washington Post says:
“Here is a magnificent American produetion,
planned by American braing and built of
American materials with American hands,
and conveyed to an American possession by
British vessels! Here is a theme for the
champion of American ships. It is not a
condition to be proud of.”

- -

The British postal department will not
transmit mail (posteards, ete.) enclozed in
transparent envelopes with the address writ.
ten on the contents. Such mail is too diffi-
cult to sort. The practice has been greatly
in vogue in Canada, but will probably be
prohibited in the domestic mails there, also.
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PAPER MAKING A GREAT INDUSTRY

Requiring Much Skill, Ability and Capital

To compare a paper mill completed in
1806 with the small establishments callad
by that name fifty years ago is like compar-
ing the Sunday editions of a great metropol-
itan daily with a backwoods country week-
ly. Paper as made to-day requires large
capital, a single mill often costing as high
as $1,000,000, and built to make only one
class of paper at that. Machinery of great
size and weight, but built with the nicety of
a watch is required, and in the operation of
the plant, expert paper men and chemists
whose experience has cost vears of study
and thousands of dollars.

The art of paper making is not found in
books, nor taught in any other school but
in the mill itself. Like the making of steel,
success depends very largely apon the judg-
ment of the workmen, for the very condi-
tion of the atmosphere enters largely into
the quality of the product. As a matter of
fact, with the exception of the most ex-
pensive papers, the same men, using the
same materinls, and the same machine rare.
Iy are able to make next week exactly the
same sheet they turned out a week ago.
The layman ecan deteet no difference, even
The Digesters the expert may find it diffieult to distinguish

between the two, but nevertheless there is a

difference.
LN ' When the manufacture of the vari-
ous kinds of paper was in its infancy

w _ ! in the United States, come mills turned
d“pﬂ_ ; = out but 200 Ibs. in an en-
B o tirte day. A mill seldom

employed over a dozen
men and paper makers

Paper Coming Out of Machine
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were a transient class who lacked steady

employment. Rags were so0 scarce that
they sold as high as 10 or 156 cents a
pound, and other materials from which

paper could be made were then practically
unknown. Three things have been respon-
gible for the change which marks the enor-
mous present-day production—a production
which in value amounts to $127,000,000 an-
nually. In the first place there has been a
generous increase in the supply of rags.
Secomd, the introduction of- wood pulp to
take the place of rags; and, third, the in-
troduction of machinery which will turn out
webs of paper at the rate of 300 to 500 ft
per minute,

Even after the introduction of pulp for
the making of newspaper, rags were for o
lonz time used altogether in the manuface-
ture of book and writing papers,
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paper. By pressing some of the moisture
from the pulp, when =so desired, it can be
made into sheets until such time as it is to
be used in the paper machines. Where made
at the paper mill it goes from the beaters
into what are known as “stuff chests" and
i= kept agitated until it comes time to
pump it onto the paper machines.

The pulp goes onto the great modern paper
machines spread upon a moving endless
wire cloth. This is supported by a series
of metal rollers which are so set as to main-
tain a perfectly even surface. Simultaneous-
ly with the moving of the pulp upon the
endless wire c¢loth, the fibres are made to
interlace by means of a lateral motion of
the rolls, and the water which carries the
pulp in suspension gradually passes through
the meshes of the cloth. At a certain point

but to-day wood pulp has entered
this department also, with excel-
lent results, and is growing in
favor. The method of obtaining
rags iz well known to all. Collect-
ing, sorting, baling and shipping is
the story in a nut shell, A queer
fact about these rags, too: Several
tons of the same kind of rags are
worth more per pound than a few
hundred pounds.

The raw material for the wood
pulp milis is chiefly spruce and pop-

lar. On arriving at the pulp mills
fromn the forests, the spruce logs
are cut into short lengths and
the bark removed. XNext they are
cut into chips anpd the chips
go to digester tanks In which they
are cooked with sulphuric acid. In one di-

gester 10 to 12 tons of pulp are produced in
0 day. The pulp is next bleached and
washed In tubs, after which it goes into
beating machines, where it is thoroughly cut
up and mixed by means of mechanical
knives, and where both the eoloring and
sizing nre added. A soda fibre is produced
from softer woods, such as poplar, by the
nse of a solution of ecaustic soda in the di-
gesters instead of sulphuric acid. These two
fibres represent the chemical methods of
prodecing pulp. A mechanical pulp is also
made by holding the logs of wood agalnst
a grindstone,

Pulp mills may be operated entirely sep-
arate from a paper mill, and, in fact, there
are nearly a hundred of them in the United
States which manufacture pulp for sale,
while, of course, in other ecases it s made
by the same mill that makes the finished

Machines that Cut the Paper Into Sheets

in the machine, the web of pulp leaves the
wire cloth for metal rolls covered with
wonlen felt, After being ecarried between
the rolle of several presses it comes in
contact with heated eylinders which are for
drying.

The paper is now ready for its glazed sur-
Face, which is obtained with the calenders—
machines with metal rolls arranged in 2ev-
eral tiers. Between the rolls the paper
passes under pressure. The widest paper
machines of the present day produce webs
of paper 165 inches wide, and at the rate
of 40 tons every twenty-four hours. Widths
of this kind can, of course, be slit into nar-
rower ones and rewound—another mechin.
ical operation,

That which is to be fine writing and book
papers requires a higher gloss than is given
it by the calenders and this is obtained hy
supercalenders where the rolls are alternate-
ly of compressed paper aund iron. From the



gupercalenders the paper which is to be
ruled or which is to be packed and shipped
in sheets, is taken to a cutting machine.
From the rolls it is fed into this machine
and an arrangement of continuous tapes de-
livers it to a table in the sized sheets de-
gired. Here each sheet is inspected with

Putting On the Finish

great rapidity and each soiled or defective
one thrown out.

Perhaps the most interesting mechanical
device in connection with the entire process
of the making of writing paper is the auto-
matie ruling machine, Piles of paper in large
gheets are placed at one end of this machine.
The ink receptacles are filled with the color
of ink desired and the machine is put in
motion. Mechanical fingers carefully and
rapidly lift each sheet from the pile to be
ruled separately and feed it onto tapes which
carry it between tiny wheelg, the edges of
which act as pens. The upper series of
wheels through which it passes rule one
side of the paper while the lower series sim-
ultaneously rale the other, and the runled
paper is promptly delivered at the opposite
end of the machine without the touch of a

human hand. When desired another ma-
chine makes the necessary folds and creases
for the small double sheets of letter paper.

The amount of capital represented in the
paper industry of this country today is
close to $200,000,000. Some 50,000 people de-
pend upon it for a livelihood and the num-
ber of establishments engaged In either the
pulp or paper industry, or both, is about 775.
The per ecapita consumption of paper is 56
Ibs., according to the last census report. Our
annual exports of paper excead $6,000,000 in
value and our imports are close to $4,000,-
000.

America is a land of paper.

i

TELEGRAPH LINE 6,600 MILES
LONG

An unusual feat in telegraphing was ac-
compligshed recently in Australin. This con-
gisted In transmitting messages over a dis-
tance of 6,600 miles, Broome, on the ex-
treme west coast of Australin was con-
nected to Cape York, on the extreme north-
east over the line shown in the illustration.
“Communication was maintained for 15

Map Showing Route !

minutes at a key speed of 20 words per
minute, without any indication of lag in the
gignals,” states the Electrical Magazine, Lon-
don,

-t

BALLOON CAUSES SHORT CIRCUIT

One of the strangest of caunses of a short
circuit, is reported from Vienna. A balloon
descended in a neighboring village, and let
down its anchor rope in order to give some
mail to be posted. This done, the rope was
released, and in rising caught upon some
electrical conductors ecarrying current at
15,000 wvolts. The result was a remarkahle
display of fireworks and the disabling of
the electric system for several hours.
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WELLMAN NORTH-POLAR AIRSHIP VOYAGE
DECLARED POSSIBLE

By Carl E. Myers, Aeronautic Engineer

I am of the opinion that the north-polar aivship voyage projected by My, Walter
Wellman for the Chicago Record-Herald, with M. Sunto.- Dumont as pilet, in an airship
to be built by M. Godard, of Paris, France, will be successful.

This eriticism from the viewpoint of a consulting and censtructive aeronautic engi-
neer of 27 years’ continuous experience should have the more weight because I own
to a certain prejudice against north-polar expeditions, based upon extensive reading of
past adventures in the polar regions by various means, including the ill-fated Andrée
balloon attempt.

While I do not favor polar expeditions as a whole, becaunse of waste of life and

— ——=

Carl E. Myers Walter Wellman

money without commensurate results, I am distinetly in favor of well planned aeronautic
efforts to discover the poles, if discover them we must, and with equipage in every way
as complete in its line as previous polar marine expe-
ditions have provided. B Among such eguipment 1
do not include the Andrée balloon, which 1 considered
woefully  inadequate  fo reach the pole except by the
most limited chance. To suc- ceed there must be provided
competent propelling and steering appliances aud =a
gas vessel more impervious to hydrogen than was the
Andrée balloon. Of first consequence is the
absolutely gas-tight balloon, with facilities for automatie
adjustment of equilibrium in' air, avoiding loss of gas
or ballast as the vessel ex- pands by heat or altitude
and shrinks by cold or leaks. Burely no sea voy-
ager will expect succoss with a leaky wve=ssel, which
cannot be even “bailed ont.” and is unprovided with oar
or rudder. Such was An- drée’s balloon, to tempt the
frozen north without a ruide. Such a wind-blown
attempt should have been prefaced during several sea-
sons by the flight of thou- sands of toy balloons suit
ably marked, to learn the course of aerial currents, as
the eoast sarveys are pro- vided with floating bot-
tles to aid in preparing sea Santos-Dumont navigation charts.
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Given a tight gas vesszel, Mr, Wellman's previous polar experience should fit him for
polar adventuring, as M. Dumont’s experience fits him for aerial adventure, and his prac-
tice with large and powerful airships fits him for supervising such constructions if
confined to lines entirely within his experience. Whatever novelties in structure or
principle are introduced shotld be well tried in favorable or safe localities before tempt-
ing the polar regions beyond recall or repair. Anything otherwise would be folly.

I consider Alberto Santos-Dumont as one of the few individuals possessing ideas
derived from airship experiences making him competent to pilot this aero-polar vessel
Most of the popular theories on aerial navigation are incompetent, if not blundering, and
they lack proof in practice.

Without going into details at this time regarding equipment, I am, from the atten-
tion which I have given this matter during many years past, confident that the average
chances with the propelled airship expedition are about ten to one in its favor compared
with expeditions based on any previous attempt. Among such 1 do not class the Andrée
balloon, which had net even the ghost of a chance. As [ have no present Knowledge of
exact appliances to be included in the coming expedition, I can not be more certain
of results, but I have every confidence in belief that with the facilities and experience
existing already in America, an American aeropolar expedition could be created and
operated even more certainly than with European constructions, and in much less time.

We have combined in the United States the best consirunctive talent and facilities
in all the world, unhampered by old methods, or old time systems which follow beaten
tracks and ideas instead of eutting across lots. The one feature which has made Santos-
Dumont most successful has been his deviantion from old time aeronantics, to the amaze-
ment of his French constructors by his aeronautic heresies. Because of these heresies
and the testing of them he has acquired an unusual experience and established conti-
denece in air navigation where it did not exist before.

I have had a kindred opportunity in Ameriea for such experiments with no restraint
whatever, till there now seems no impediment, save one., The simple reason why such
influential results have not been attained in America as In Europe, and earlier inaug-
urated, is chiefly want of power. The development of aerlal navigation in its widest
sense rests ouly on the attainment of requisite power. That power is—the “almighty
dollar.” With it any project can he floated, and it is the only present impediment to
aeronautical supremacy in Ameriea.

Had Santos-Dumont been merely an impecunions inventor, like most airship fanat-
ies and balloonatics in  America, delving for dally bread, his success would have
iingered in waiting on his hampered opportunities. Fortunately he bad the power in
hand. He deserves the utmost eredit for having launched it in air, to return to his hand
like a well-flung boomerang, A greater reward awaits any American of wealth who
shall use it to the exploiting of aeronautics, as I have repeated by tongue and pen these
many years past.

Surely none has demanded that aerial navigation should appear or it would have
appeared on demand. The time certainly is ripe for aerial adventuring. There is the
entire aerial realm to conquer—the portals at your very doors.

A hundredth or a thousandth part of the means spent already in polar voyaging by
gea and fee would have accomplished polar discovery by airships ere thise It geems
to me that nothing but acecident pure and simple can prevent Mr. Wellman's accomplish-
ing this result if provided with such aerial equipment as iz now at hand, or readily
to be created at command.

The encouragement of such expedition by the Chicago Record-Herald is on a line
with our pioneer news organs of the day, and as a financial speculation it can not fail
of success. The World moves., Fifteen yvears ago I attempted to inspire New York and
San Francisco newspapers with the Idea of a trans-continental airship wvoyage, but
got no encouragement. I had then bnilt seven airships. 1 have built twelve more since.
One of these in 1900 flew 700 miles. It made 120 voyages of a half hour each, deseribing
ail possible aerial evolutions, and returned to the port of departure each time, on a time
gchednle and clock. Tts track throngh the air was followed, more slowly, by a hand-and-
fool screw-propelled airship each day during five weeks' continuous daily experimenting.

Not one single development of novelty embraced in these flights has since been
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demanded by the public, and therefore remains unwrought. There has been no field for
them. The machines which I have built since are mere child’s play, to amuse the pub-
lie, whose amusement is the only public demand for airzships or air navigation in
America. The last of these was operated at the State Fair, Syracuse, N. Y., September,
1905, in presence of 60,000 spectators. In November following, it made a journey of
2,000 miles from my balloon farm at Frankfort, N. Y., to San Antonio, Texas, enclosed
in two trunks. When expanded to a length of 54 feet and 16 feet dimmeter, with a high
gpeed motor, screw propeller and guiding planes, with myself on board, it amused 100,-
000 spectators during a ten days’ fair and came back home 2.000 miles again in two

trunks as common baggage.

public demand.
sources or necessities warrant it.

know them.

This does not represent the status of air navigation.
There ig no other demand for air navigation till public or private

Meanwhile I not only believe in the easy possibilities of aero-polar discovery, but

It only represents the present
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* Caouriesy Westarn Elactrictan,

Trolley Boat to Disperse Floating Ice at Niagara Falls Power Plant

The power company at Niagara Falls has
built and put in operation a trolley boat.
This unusual craft is 25 ft. long, 10 ft. wide,
and has a draft of 314 £t. It is propelled by
an ordinary street ecar motor: and a sireet
car contraller is nsed. Two overhead wires
—one for the return ecurrent—are suspended
40 ft. above the water, and the wires lead-
ing from the trolley to the boat are long
enough to enable the boat to go to any part
of the canal which supplies water to the
power station, and which is 400 feet in

length, The motor is geared to the propeller
ghaft in the ratio of 64 to 18. The boat is
gtrongly built as its work is to break the
ice in the canal and insure a free supply of
witer for the turbines,
a4
Steel kegs are now used by a manufae-
turer as receptacies for white lead. The keg
prevents the lead from drying out, is non-
collapzible, closes tightly, requires no coop-
ering, lessens the fire risk and ecan be used
after the lead is removed.
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MOST POWERFUL WIRELESS
STATION EVER BUILT

Will Soon Connect Pacific Coast with Honolulu
and May Reach the Orient

About the time this reaches our readers
gervice will be inaugurated between the Pa-
cific coast and Honolulu by means of the
largest wireless telegraph station ever built.
The work has bheen done by a local company,
which already has connected some fifteen

N
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Towers 300 Ft. High

coast points by wireless system, This new
station is built on the top of Mt. Tomalpiasg,
2.600 rt. above the sea, and 15 miles from
San Francisco. The station ineludes two
towers, each 300 ft. high, trinnguinr strue-
tures tapering from 20 ft. at the base to 4
ft. at the top. The towers are of Oregon
pine and oak, resting on a cement hase and
cuved with steel eables, Six hundred tons
of rock were blasted away to make the plat-
form. The towers were first built at =sea
level, then taken down and shipped by rail
to the summit and set up again. Three thou-
sand pounds of copper wire are stretched be-
tween the towers, The largest induction
eoil ever built ig installed in the station.
Two thousand miles of No, 30 silk insulated

copper wire, wound on a core 16 ft. long,
was used, the completed coil weighing 4
tons, producing a spark 15 ft. long and as
large as a1 man's body. Its ecapacity is ex-
pected to be 500,000 volts. More than a ton
of gpecially prepared beeswax paper was
used in insulating. The station is expected to
be able to pick up vessels on the Pacific
within a range of 2,600 miles, and as soon
a8 similar stations are comploted at Hono-
lulu, Philippine Islands and the coast of
China, the Pacific ocean gap will be filled.
While private enterprise is busy the govern-
ment has not heen idle.

Very recently the United States govern-
ment has authorized the erection of lofty
wireless telegraph towers at several im-
portant points on the Pacifie Coast—notably
at Mare Islond Navy Yard, at the Naval
Training School on Goat Island, at Benecia
Parracks, California, and at Brementon Na-
vl Station, Washington. The new wireless
systom is to be very generally used in the
future by the War Department.

Pacific Coast army officers are greatly in-
terested in the announcement of General
Greeley, Chief U. 8. Signal Officer, that, as a
resnlt of exhaustive experiments, receivers
have heen perfected that will enable the
army to intercept and read the messages
sent by any system of wireless telegraphy
now in use. With the receivers in question
the Tinited States Siznal Corps eclaims to
have placed its code of secret inter-commun-
feation ahead of that of the naval system.
The invention is absolutely secret, and is to
remiain so,

At the present time the United States
Navy uses three systems of wireless teleg-
raphy, viz.: the Fessenden, the Arco-Slaby
and the De Forrest. With the new invention
of the Army Signal Corps, the messages sent
by any of the warships can be intercepted
and used. Tt is understood that the army
will install the improved wireless receivers
in every fort in the country.

Pacific Coast army officers azsert that the
invention places the army in a position to
canse considerable trouble to any foreign
government in the ovent of a clash, and the
news of the invention abroad will doubtless
attract very great interest in military and
naval cireles of foreign powers,

The California naval-militia peaple are all
earnestly hoping that Congress will pass the
bill now pending, which proposes to have n
reserve foree which may be ealled out in
time of war, and to place the naval militia
on a sound and more practical basis,
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POPULAR CHEMISTRY

By Max D. Slimmer, I1. A., Ph. D.

This Department will appear regularly

and receiving positive

in the
subjects of general interest written In unsclentific language "“so that you can understand it."
hoped that the readevsa of Popular Mechantes will assist us in making this section of the magazing
as helpful as possible and with this end i view suggestions as to articles of interest or inqulries
on chemical subjects will always be appreciated,
ghswer for our readers guestlons that may be addressed to him.
analyvtical work or extended yesearch for which a charge should be made, sdeh work will not be
undertaken, nor any liability incurred f(or payment for same without firat submitting the price
Instructions to  procead.
stamped envelopse to Dr, Max D. Slimmer, #5357 Dearborn Street, Chlcago.

aontain talks on chemical
It is

future and will

In this connectlon its editor will be pleased to
Should the guestions involve

Address all Inguiries with " =zelf-addressed and

LUBRICATION

When two bodies are brought solidly in
contact, resistance is offered to their rela-
tive motlon. This resistance is known as
friction. Frictional resistance varies great-
Iy with different materials, being least be-
tween polished and hard, and greatest be-
tween soft and rough surfaces. It is due
to the interlocking of projecting particles
upon surfaces in contact; the power neces-
gary in overcoming friction ig used in un-
locking or tearing apart these projecting
particles. When such projections are forei-
bly broken off, abrasion or wear is the re-
gult. Friction between surfaces of unequal
hardness results in abrasion of softer sur-
faces, Friction due to the interlocking of
projecting particles is naturally greater In
rough than in smooth materials. There is
another sort of friction found among very
gmooth materials. This is due to what is
known as the cohesion or adhesion of the
materials in question, and is greatest be-
tween absolutely smooth surfaces composed
of similar materials.

It has long been known that when two
absolutely smooth surfaces are brought into
very intimate contact, an actual welding of
the materials composing them may result.
For instance: Two sheets of glass ground
absolutely true and perfectly clean, when
brought together, will adhere with such
force that they can only be separated by
breaking. That this is not due to atmos-
pheric pressure ig shown hy the fact that
the same results are attained in a vacuum.
To what extent such welding can take place
iz shown by the following experiment per-
formed by Mr. Robert Austin. A rod of
absolutely pure lead was placed upon a
gheet of gold and brought into intimate con-
tact by pressure. At the end of three days
it was found that particles of the gold had
actually diffused into the lead for a distance
of some inches.

Disgimilar materials do not adbere as

readily as do similar ones. For this reason
it is customary that the axle be of different
material from the bearing. As a rule, the
axle is steel, while the bearing 18 some soft-
er material which ecan be readily replaced
when worn out.

Materials used for reducing friction are
known as lobricants; they may for conven-
ience be divided into two classes, solid,
gemi-golid and Jiguid, The first class con-
sists principally of mineral materials, such
as graphite and steatite. The second and
third eclasses are composed of animal and
vegetable materials as well as of substances
of mineral origin. In general, n material to
be a good lubricant must have certain prop-
erties.

1. Viscosity or flwidity—This property of
lubricating material is commonly measured
by the number of seconds required for a
given amount of the same to pass through
a narrow opening of standard size under
definite  conditions. Experiments have
ghown that the best lubricant for any spe-
cific purpose is the one having just sufficlent
viscosity to keep the bearing surfaces apart.
Material of higher viscosity, instead of re-
dueing the driving power required, may act-
ually increase it. As the viscosity wvaries
with temperature it is always necessary
that oil should be tested for viscosity at the
temperature at which it is to be used.

2. Freedom from tendency to change wunder
the influence of air—Such changes are of
two sorts, gumming and spontaneous ig-
nition. When oils are exposed to the air
that absorhs oxvgen they grow thicker. This
action Is a true oxydation, and in cases
where the oil is finally divided enough, as for
instance in oily cotton waste, may become
go rapid as to cause the same to burst into
flames. Oils that absorb much oxygen are
known as drying oils, and should never be
used for lubricating purposes. Linseed ofl,
corn oil and all fish oils with the exception
of sperm oil, belong to this class and gum
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rcadily. The gumming of oils not only in-
creases their viscosity to a marked degree,
thus being an additional load on the ma-
chinery, but also necessitates frequent elean-
ing of the bearings. Mineral oils do not
absgorb oxygen, therefore, do not gum or
give rise to spontaneous combustion, as do
those of animal and vegetable origin,

3. Acidity—Acidity of lubricating mate-
rials is to be carefully avoided at all times,
as all acids attack metal, causing roughing
of the bearing surfaces and increasing frie-
tion., The acids of mineral oils is due to
faulty manufacture, insufficient care having
been taken to remove all the acid unsed in
refining the same. Animal and vegetable
oils are combinations of so called fatty aclds
with glveerine, and on exposure to air amd
moisture, particularly at high temperatures,
they split up. For this reason it is never
advisable to use anything but pure mineral
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oils in places where moisture amd Ligh tex-
peratures prevail.

4. Stability toward temperature changes.—
In this connoection the volatility, flashing
point, and point of solidifieation are of im-
portance, The volatility of an oil must not
be =0 low that the oil evaporates while in
use for ordinary lubricating purposes. The
oil should show no loss of weight after ten
hours at a temperature of 212 degrees Fahr-
enheit. Cylinder oils should naturally be
tested at a higher temperature. The flash
and firing peint of oil should be sufficiently
high to assure one of freedom from burning
or charring when used at high temperatures.
The flash also enables one to judge of the
volatility of oil, the lower the flashing point,
the more volatile the oil is. The point of
solidification of lubricating materials should
be low enough so that the oil remains liguid
under all conditions of use,

STEEL RAILWAY INSPECTION
MOTOR CAR

A new car for railway inspection work
for either summer or winter is run by a 12-
hp. gasoline engine and can be operated at
any speed up to 35 miles per hour ahead
and 12 miles per hour reverse. The frame
of the car is made of steel and it is fitted

Courtany Falrbacks Morse & Co.
Inspection Motor Car

up with leather upholstered seats, glass
front and canopy top. The rear seats can
be removed to make space for material or
packages. The weight of the car is 1,650
Ihs.

i

The total railroad mileaze of the world is
510,740.

NEW KIND OF GRAFTING IN
WASHINGTON

Membranes from rabhits’ eyes have been
grafted on the eyes of a Washington, D. .,
man in the hope of restoring his sight,
which he lost two years ago when a high-
wayman dashed a solution of concentrated
lye in his face. The conjunctiva mem-
branes from the rabbit were sewed under
the lids with a delicate needle, and promis-
ing results have followed, though success
will not be assured for several months, sight
returning gradually, if at all.

-

ELECTRIC SIGNAL MAPS

The District Railway of England has
adopted a novel signaling system by which
the signalman may wateh the progress of
the train during its passage through the see-
tion under his control. A complete diagram
of the section, showing tracks, switches, ete.,
is placed in the tower facing the signalman,
and electrie lights behind the diagram show
the position of the train until it has passed
into the next section.

-

To distinguish steel from iron apply a drop
of nitric acid and let it remain for a moment,
then ringe with water. If the metal is iron,
a whitish-grey spot will remain; if steel, a
black stain.
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PAY ADMITTANCE FARE ON MON-
TREAL STREET CARS

In Montreal, Canada, passengers now pay
their fare before they enter the car. This
gives the
conductor
no occasion
to enter the
ear and
leaves him
always on
the rear
plat f o rm,
There is no
front en-
trance, hence all the passengers must enter
and leave the car by the rear door. In fact
there are two rear doors, one through which
the passenger enters, and the other uszed
exclusively for exit. As a part of this sys-
tem the rear platform is unusually large and
provided with guide rails which separate
the getters-on from the getters-off. This
not only prevents confusion, but saves much
time.

o
SCHOOL FOR MARINE STOKERS

The manner of collecting the fare is de-
cidedly unique. Under no circumstances can
the conductor touch the fare, which must
be deposited by the passenger in a fare box,
which is presented as the passenger enters
the door of the car. The conductor will
make change, or sell tickets but the passen-
ger deposits the fare, whichever it may be,
in the box. The coin or ticket does not fall
until the conductor presses a button; this
gives opportunity to see if the amount ia
correct and the coin genuine. When once
the ecoin drops it cannot be removed ex-
cept at the company's office, After the
cashiers count the day's receipts the count
is checked by weighing the different coins
and also the tickets. The public good-na-
turedly refer to the fare box as the “tea-
pot.”

The total coal production of the world Is
now about 790 million tons per year., Of
this England and possessions produce rather
less than a third and the United States
something more than a third.

English Training School for Stokers

A school for training stokers has been es-
tablished at Portsmouth, England. The
steamship *“Nelson” has been fitted up to

gerve as the school and has just gone inte
commission.

cruits marching on board.

The illustration shows the re-
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HOW TO MAKE A HOTBED

Either a temporary or a permanent hot-
bed is quite simple to make and will hasten
the blooming season of garden annuals a
number of weeks. For the temporary hot-
bed place fermenting stable manure with a
amall amount of straw or litter in it in a
broad flat heap and compact it by tramping,
The heap should be 9 ft. wide and an; mul-
tiple of 3 ft. in length and for the latitude

' 1 5
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Fig. 1--Temporary Hotbed

of New York City, 14 or 16 In. deep. Both
the depth and breadth of the heap should in-
crease farther north.

Make a frame 8 in. high at the front, and
12 in. high at the back with tapered boards
at the ends, and place it upen the manure
heap. Over the area enclosed by the frame
seatter evenly 3 in. of good garden loam.
Then place the sash upon the frame. It the
weather is apt to be severe while the hotbed
ig in use, bank the frame with manure. Let
the hotbed heat up and give it about three
days for the temperature to subside before
planting any seeds. A safe temperature is
between 85 and 30 degrees.

For heating a permanent hotbed either
fermenting manure or radiating pipes from
the dwelling or greenhouse heating plant
may be used. Where manure iz to supply
the heat, provide a pit 2 to 25 ft. deep and
support the sides and ends by a lining of
plank supported by posts 4 ft. apart. A
brick wall 9 in. thick (Fig. 3) would be
better still. Have the lining come flush with
the surface of the soil. The pit should be lo-
cated on naturally well-drained ground and

Fig. 2--End View, Temporary Bed

furnished with a tile drain from the bottom
of the excavation, to prevent water accum-
ulating. As standard hotbed sash are 3 ft
by 6 ft. in size, the pit should be some mul-
t{[ﬂe of 3 ft. in length and as wide as the
length of the sash, or 6 ft. The plank o1
brick lining may extend above the ground

to allow for placing the sash. The pit should
then he filled to ground level with manure
and a layer of soil, as shown in Fiz. 3.

To make yvour own hotbed sash, use white
pine or cypress. Make the two ends of the
sash of sound timber, 3 in. wide at the top
end and 4 in., wide at the Dbottom end,
mortised to receive the ends of the sash
bars, and with a tenon at the ends to pass
through the side pieces which should be 214
in, wide., The sash bars should ran length-
wise of the sash, only, but may be braced
through the middle by a {ransverse bar
placed through the long bars below the plane
occupied by the glass. To place the glass
in the sash fill the rabbet in the sash bar
with soft putty, then press the glass, crown-
ing side up, firmly into the bed of putty
and fasten securely with shoe nalls, or wire
brads. Place the pane nearest to the front,
or lowest side of the hotbed when the sash
is in place, first. Bed the next light in the
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Fig. 3=-Permanent Hotbed

same manner and place it so as to lap about
3-16 in. over the top edge of the one first
placed, like shingles on a roof. Drive brads
below the lower corners of the second pane
to prevent it slipping down under the un-
der one. Continue in this way until the
frame is filled. A three-course frame is pref-
erable to a two-course frame, breakage
being less with small glass.

During ecold nights a protection of burlap,
board shutters or straw mats will be neces-
sary and on bright days the sash must be
lifted a little at the high side of the frame
to permit the hot air to escape. Hotbeds
ghould be watered in the mornings of bright
days only.

e

White pine is the best material for "pat-
tern work in general. This wood is easily
worked, does not injure the tools, takes glue
and varnish nicely and is sufficiently dur-
able.
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TREATMENT FOR THOSE SHOCKED BY ELECTRICITY

[Through the courtesy of the Unlied Gas Improvement Co.of Philadelphia, we are enabled to reproduce the

texl and illustrations from thelr unique pamphiet on the

treatment of persons injured by electric shoclk; which

they have issued for the benefit of the many systems in which the company is interested. —Editor.]

Copyrighted,

To give proper assistance to persons
shocked by eleetricity, it is necessary  to
have on hand the following materials, con-
tained in the company’s emergency kit for
electric shock ecases, as shown in Fig. 1:

(a) A bottle of aromatic spirits of am-
monia;
(b) A bottle of ordinary ammonia, with
sponge attachment:
(e) A package of bi-carbonate of soda
tordinary baking soda);
(d) A tin cup;
(e) A pair of tongue pliers:
(f) A towel;
(g) A package of antiseptie eotton:
(h) A roll of antiseptic bandaging;
(i) A roll of adhesive tape.
In ease of electric shock instantaneous
death or only temporary unconsciousness
may result. The treatment in both cases

is as follows, and it should be carried out
in every instance, even though the person
iz apparently dead, for he might be only
temporarily unconscious:

TREATMENT: —S8end for a doctor at onece, in
the meantime acting as follows: Carry the
patient immediately into fresh air. Place
him on his back on a flat surface, with a
cout rolled (not folded) under the shoulders
and neck, in such a way as to allow the
head to fall backward enough to straizhten
the wind-pipe, as shown in Fig. 2; at the
same time open the shirt wide at neck and
loosen the trousers and drawers at waist,
and have an assistant rub his legs hard.

The sleeves and trouser-legs should be
rolled up as_far as posszible, =0 that the rub-
bing may be done on the bare skin, and the
ghirt and undershirt gshould be torn down
the front so that they may be thrown back,

leaving the chest and stomach
shown in Fig. 10,

Upen his mouth, forcing the jaw, if neces-
sary.

If the jaw is rigid it can be forced open

bare, as

Fig. 1--Emergency Kit

by placing the forefinger back of the bend
of the lower jaw-bone, and the thumbs of
both hands on the chin, pulling forward
with fingers and pressing jaw open with
thumbs, as shown in Fiez. 3.

Place something (piece of wood shown in
Fig. 1) between the teeth to keep the jaws
open and to preveat the patient biting his
tongue, using something large enough to
prevent any danger of his swallowing it ae-
cidentally; grasp the tongue with the tongue-
pliers, as shown in Fig. 4, having an assist-
ant hold it out while you are helping the
patient to breathe, as deseribed helow,

In the absence of tongue-pliers, the tongue
may be grasped between the index and see-
ond fingers, after they have been covered
with a handkerchief.

Clear froth from the mouth by putting in

Fig. 2-=First Position of Person Under Treatment
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Fig. 3-=Method of Opening Jaw When Rigid

your forefinger as far as possible and bring-
ing up the froth with a scooping motion.
Have the assistant who ks holding the tongue
slowly pass the bottle of ammonia, with
gponge attachment, under the patient’s nose
about once a minute when the patient is
breathing in, and when his arms are being
extended above his head, as shown in Fig. 10.

While you are preparing the patient as
just deseribed, an assistant should foree the
air out of the lungs by pressing the base of
the ribs tozether aboul once every four sec-
onds, as shown in Fig. 5. Do not press
vertically, but press on the patient’s side
(palms of hands over lower ribs) in such
a manner as to foree as much air out of the
lungs as possible.

After the elothing has been loosened, the
jaw forced open, as shown in Fig. 4, the
froth cleared from the mouth and the tongue

POPULAR MECHANICS

grasped, begin artificial breathing at once
as follows:

ARTIFICIAL BREATHING.

Kneel far enough behind the head of the
patient to prevent interference with the man
holding the tongue. Bend the patient’s arms
so that the hands meet on the chest; grasp
the patient's forearms firmly, as close as
possible to the bent elbows.

1. Firmly press the patient's elbows
against the sides of his body so as to drive
the air out of the lungs, as shown in Fig.
6; then

2. Raise the arms slowly with a sweeping
motion until the patient's hands meet above

Fig. 4=-=Method of Inserting Block in Mouth

{or behind) the patient’'s head, as shown
in Fig. 7; then

Fig. 5==Forcing Air Out of Lungs
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Fig. 6==First Movement in Artificial Respiration

3. While vou have the patient’s arms
stretched out in line with his body, give
them a slow, strong pull, until you have
expanded or raised his chest as high as it
will go, as shown in Fig. 8; then

4. Bring the arms, with bent elbows,
down against the sides, and press them
firmly as before, as shown in Fig. 6.

This action should be continued about fif-
teen times a minute until the patient be-
gins to breathe. You must guard against
a tendency to make these motions too fast:
they must be done slowly. A good plan is
to count four slowly—"one,” as the pressure
is given on the sides, as shown in Fig. 6;
“two,” ag the arms are being extended above
the head, as shown in Fig. 7; “three,” as the

atrong pull ls given, as shown in Fig. 8; and
“four,” when the arms are again being bent
and returned to the sides, as shown in Fig. 9.

Do not let your hands on the forearms
glip away from the elbows: the best result
comes from grasping close to the elbows,
ns shown in Fig. 9.

The operator must appreciate the faet that
this manipulation must be executed with
methodical deliberation, just as deseribed,
and never hurriedly. or half-heartedly. To
grasgp the arms and move them rapidly up and
down like a pump-handle is both absurd and
ihrolutely useless,

Each time the arms are pulled above the
head and the chest expanded, the assistant
who is holding the tongue should pull the

P —— r—

Fig. 7==5econd Movement in Artificial Respiration
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Fig. 8=«Third Movement in Artificial Respiration

tongue out and downward, and another as-
sistant should, from time to time, slap the
chest with a towel or cloth wet with cold
water, as shown in Fig. 10. .

When the patient is breathing by himself,
the process of artificial breathing can be
gtopped, but the process of pressing the
sides erery other time he breathes ount, should
be started as follows:

Do not press vertically, but press on the
patient's side (palms of hands over lower
ribs) in such a manner as to force as

muech air out of the lungs as possible, Fig. 3.
You ean earry out this pressing action most
successfully, if, on beginning, you move your
hands in and out with every breath, press-
ing very lightly, until you have established
a rhythmical motion of your hands in unison
with the patient’s breathing:; then youn can
begin to press hard at every other out-go-
ing breath.

The object of doing this is to strengthen
his breathing. By making the pressure
every other time he breathes out, you give

— — —_— 4

Fig. 9==Fourth Movement in Artificial Respiration



POPULAR

MECHANICS

Fig. 10=--Positions of Assistants

him an opportunity to take a breath him-
gelf, and this natural effort to breathe is in

itself strengthening to the action of the
lungs.
Continue this pressing action until the

man is conscious and breathing well by him-
gelf.

The rubbing of the legs and arms should
continue as long as the artificinl breathing,
or pressing action, is necessary, and the
holding of the tongue, and the passing of
the bottle of ammonia with sponge attach-

ment under the nose, as long as he is un-
conscious, as shown in Fig. 5.

After he becomes conscious, give him a
half-teaspoonful of aromatic spirits of am-
monia in a third of a glass of water. After
you have brought him around, surround him
with bottles of hot water.

Beer bottles are easily obtained, and
should be filled with hot water and covered
with a paper or cloth to prevent burning the
flesh. Hot bricks, also covered, or gas bags
filled with hot water will answer as well.

Then ecover him with a coat and

wateh him, See Fig. 11,

In performing artificial breathing, if
he patient does mnot any signs
of coming to life promptly, you should

show

not be discouraged, but shomld con-
tinne the motions I'“',.:'I!E:tl';}' for gl
least one hour, summoning such as-
gistance a8 you may necd, Cases are
known where patients showing no
signs of life after an hour’s work have
still recovered, amd their recovery was

: due entirely to the faithful persistence
of the person in charge

by electricity need
fresh air: therefore, hystanders should
crowd around a

Peraoms shocked

not bhe permitted to

Fig. 11=-Treatment After Patient Becomes Conscious
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patient, and no one should be allowed to
approach him exeept those ecarrying out
these instructions.

The recovery of a person unconscious
from electric shock may be hastened by the
use of oxygen, which should be adminis-
tered at the discretion of the doctor.

BURNS CAUSED BY ELECTRICITY.

Electric shocks are often accompanied by
various types of burns, which should be
treated as follows:

Have the injured attended by a doctor as
soon as possible. In the meantime cover the
burned surface with cotton, saturated in a
strong solution of bi-carbonate of soda and
water (as much soda as the water will ab-
sorb), and then wrap with light bandaging.
In the absence of soda, carron oil may be
used in the same manner,

Even apparently slight burns should be
treated by a doctor, as the injuries are likely
to prove more serious than those resulting
from ordinary burns.

Should the articles contained in the com-
pany’s emergency kit for electric shock cases
not be on hand when needed, after sending
for a doctor, every effort should be made
to revive the patient, by following the course
of movements described until the doctor ar-

rives and the necessar: articles are secured.
~ak- e e

HEAVIEST RAILROAD RAILS

What are believed to be the heaviest rails
in use on any steam railroad in the world
are on the belt line around Philadelphia.
They weigh 142 Ibs. to the yard. Concrete
with 9-in. girders are used with heavy bal-
last to make a firm roadbed. One railroad
official states this section of roadbed will
last for 25 years without repairs. This
would mean a material reduction in mainte-
nance expense to the road using these rails,

POPULAR MECHANICS

HOME-MADE MOTOR WAGON

Made in California

A California rancher, Arthur Mills, wanted
a motor wagon and decided to build one
himself. The machine has been in opera-
tion some two months with excellent satis-
faction, during which time it has traveled
more than 200 miles over rough mountain
roads.

The driving and steering gear ecan be
placed on any ordinary city truck with .
slight alterations to the truck. In the motor

Arrangement of Gears

shown the power is two-cylinder marine
type, water-cooled gasoline engine, coupled
to the rear wheels as drivers. There are
three forward speeds and one reverse, The
drive is from a countershaft with a radial
play when wagon turns that takes the
place of a differential gear. The steering
gear works on a knuckle and swivel from
center of axie. The wagon is 20 ft. long;
the front wheels 4 ft. 10 in. diameter; rear
wheels spiked to secure a better hold.

With a trailer attached an average load of
5,600 Ibs. has been hauled.

Showing the Motor Wagon in Service
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TRAVELING HOTEL AND STORE

Electric Lights, Cold Storage and Complete Force
of Hotel Servants Change Hardships of
Frontier Life Into Comfort

A hotel and restaurant with  a well
equipped store containing a full line of

-.M
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The Portable Cold Storage

goods from a needle to a suit of clothes, and
all on wheels for transportation from place
to place is the latest attempt to supply the
wants of a construction camp. The rail-
roads have for some years fitted up old
box cars with some rude bunks and a stove
for shelter at night, and in other old cars
installed a cook stove at one end and a pine
board table with long hoard seats running
lengthwise, for a boarding ear. This ancient
equipment is taken to the place where con-
struction work is to last some time, a side
track built and the boarding cars set out,
The accommodationg are a great improve-
ment on tenting, especially in wet or cold
weather, but naturally fall short of provid-
ing all the comforts of home.

A company has been formed and has con-
atructed cars especially to serve as boarding
houses and restaurant. The operators will
contract to board 100 or 1,000 men for any
length of time, at any place reached by a
railroad track. A trained force attends to
all the usual work of hotel servants, sweep-
ing, making beds, laundry, cooking, walting
on table, etc. Hot and cold water for the
toilet and bath are piped into each car and
the workmen not only live well, sleep com-
fortably, but rest in easy chairs when the
day's work is done. The plan is intended
for use not only for railroad construction
work, but for the accommodation of .any
congiderable number of men for any work.

Another new feature is the cold storage
car where meats, fruits and other perish-
ahles can be kept until used. A zero tem-
perature ean be maintained in this ear if
Necessary.

This means the constructing foree, per-
haps a hundred miles from the nearest base
of supplies, can have the same healthful,
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varied diet they would in any large city. An
electric light plant is also part of the outfit,
lighting all the cars at night.

One car is fitted up as a traveling store.
It earries a full line of all those things men
wear, Extra heavy boots and gloves, over-
alls, jackets, shirts, tobacco, knives and an
assortment found in a small geperal store.
All these conveniences go to make possible
the zecuring of a much better class of men
for work in places which otherwise would
involve many hardships.

>

NOVEL FIRE ENGINES IN NOME

Nome, Alazka, had a narrow escape from
destruction by five last fall, The fire started
at three o'cloek in the morning and burned
geveral hours. It was finally subdued when
a machinery firm hauled two portable up-
right boilers to the water's edge, set them
up and made steam connections to a hori-
zontal pump. The connections were com-

This Outfit Saved Nome

pleted and two good sized streams turned
on the fire in 456 minutes. The figure of the
engineer of the boiler at the left is partly
hidden by smoke from the conflagration.
—r————

In Denmark milk is transported in huge
wooiden casks of 210 en. ft. capacity, fast-
ened to the floors of covered freight ears;

two to a ear. Milk is shipped to Berlin in
this way.
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TROLLEY ELECTRIC VEHICLE

A trolley eleetric vehicle is being tried in
Philadelphia. It is similar in principle to

the trackless trolley cars in use in Europe,
which have been described fully in  this
magazine.

There is this difference: the

MECHANICS

worked only in conjunction with and in co-
operation with the street rai ways. The
eapacity of the storage batteries and power
of the electric motor vary according to the
size of the wvehicle, load to Le earried, and
distance to be run beyond the ecar tracks.
The patteries ean be recharged while the

vehicle Is running on the

car lines with trolley
current,

The system is recom-
mended for ambulance,
police and fire depart-
ment serviee; and for
heavy teaming such as
coal, for which 12-ton
wiagons are already to
be had.

—_————

MOTOR COTTON
PICKER

A machine operated by
a 5hp. zasoline engine
has been bhuilt for pick-
ing cotton. It is self pro-

Trolley and Storage Battery Express

European cars are operated on publie high-
ways by means of an overhead trolley wire,
but require no tracks. The Philadelphia
plan contemplateg use of the vehicler both
over the tracks of the street railway com-
pany, amd as feeders to and from points at
present beyvond the end of the tracks., For
the extension work the electric mojor of the
vehicle receives its current from storage
batteries carried under the body of the
wagon. By using the trolley for the greater
part of the trip storage batteries of muech
smaller eapacity are possible than would
otherwise be necessary.

It is suggested the plan will prove the
golution of package delivery in cities, as
heretofore where the street railways have
undertaken the city express business, it has
been necessary to establish depots at fre-
quent intervals, and tranzsfer the packages
for the district from the car into light horse
delivery. wagons. Thiz has been done at a
considerable loss of time and extra expense.

Under the new arrangement, the electrie
express wagon can run with its own storage
power and make all the collections from
gtorez whether on a street car line or not,
and when the load ig secured, take the car
track and use the trolley power out to the
district to be served, and then follow resi
dence streets at will. The system is to be

pelling and requires one
driver and lour assistants
who guide the *“gath-
erers.” These pickers consist of rapidly
moving teeth which pull the cotton from the
boll after which it is drawn through tubes
and deposited in large sacks, hy means of a
current of air. The gacks are emptied at

Cotton Picking Machine

the bottom as fast as filled, into bags and
carted to the gin,

The boys who guide the gatherers sit on
a seat which is fastened to the iron frame
of the machine, and take one gatherer in
each hand.

il
Shop Notes for 1906; a hook for men of
every craft; illustrated; price, 60 cents.



All the articles ap=
pearing in this de=
partmentare reprint-
ed in book form at
the end of each vear.

SHOP NOTES

Contributions to
this department are
invited. If yvou have
worked out a good
idea or know of one,
please send it in,

METHOD OF CONNECTING A BELL
TO A TELEPHONE

Referring to the illustration: A is the
telephone gong from which the wire is run
to the extension bell and which must be

Bell and Telephone Connection

insulated; B, batteries; C, one-stroke exten
sion bell to any part of the shop; D, switch.
With this method of connecting the bell will
sound the different rings, instead of one con-
tinuous ring, until the switeh is turned. It
will rarely be necessary to turn the switeh,
—Contributed by A. C. Esty, 2643 Humboldt
avenue S, Minneapolig, Minn,

- i
-_ -

EXPANSION STEAM

PIPES

The illustration shows a recent installa-
tion of pipe bends to take care of the ex-
pangion and contraction. Three wrought steel
pipes were used of 8 in. diameter, instead
of a single, larger pipe, on account of great-
er flexibility. A leading manufacturer
makes the following recommendations: For
bends 12 in. and smaller to regular dimen-
gilons and for all purposes up to 200 Ibs,
pressure use full welght steel pipe; 14 in.
to 16 in, outside diameter up to 200 Ibs., use
8 in. thick:; 18 in. outside diameter and
larger, up to 150 1bs., use 3 in. thick; same

This Method Gives Greater Flexibility

sizes up to 200 Ibs, use 14 in, thick; if
pressure exceeds 200 lbs, it is Dbetter to
make the bends of extra strong pipe up to
8 in. diameter, and pipe 14 in. thick on the
larger sizes.

HOW TO MAKE A BRACKET FOR

LIFTING WATER CYLIN=-
DER HEADS

In the small water works plant where no
traveling crane is installed, a bracket for
taking off and replacing water cylinder
heads will be found a convenience.

In the sketch, E shows the form of
bracket necessary. [Procure a piece of iron,
40 in. long by 2 in. wide and 1% in. thick
and dress it round at the end as shown at

)
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Bracket for Removing Cylinder Heads

E in plan a-b. Drill a 13/16-in. hole to fit
freely over a 1%-in., stud, and counter-bore
it to a depth of 7% in. to receive a 1l%-in.
hex-nut. Forge the bar to shape, as shown
in the sketch, making it 94 in. long on the
lower arm, 18% in. high and 12 in. long on
the upper arm (see plan F.). Make the slot
indicated in F wide enough to take in a
#-in. bolt and about 6 in. long, in order to
allow for prying the cylinder head eclear of
the studs while taking it off. Use a piece of
A-in. round iron, 24 in. long, threaded on
each end for 4 in. of its length, with a hex-
nut and a washer, to take the head off with.

The position of the eylinder head, as
shown by the dotted lines at A, represents it
hanging to two studs of the cylinder A, at



S and &'. By putting the head on the studs
in this manner it allows for the use of
the bracket on the other cylinder, if nec-
essary. It is also very convenient to cut
a gasket for the head joint while hang-
ing in the position shown at B, says
the National Engineer, and if in any doubt
as to the safety of the bolt or the bracket
it is a very easy matter to place a block on
the pump foundation directly under the
head.

—_———

DURABILITY OF COPPER ROOFING

In commenting on copper as a roofing
material a correspondent of the Metal
Worker describes the capitol roof at Wash-
ington, D. €., which was placed on the
building after the close of the Civil War. It
is of 40-0z. copper in sheets 8 ft. long by 24
in. wide with 2%-in. corrngations. The
illnstrations show the mode of application,
the lapping of the sheets and their fasten-

ings,

‘j: i BOREW 3

SECTION ON A A
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SECTION ON B B
Fastenind Copper Roofing

The cleat on the under side of the sheet
is fastened to the copper by a rivet and
screwed into the purlin with an ordinary
wood screw. These fasteners are spacedl
about 2 ft. apart in every five or six corru-
gations. Where two sheets are brought
together they are =simply lapped and riveted
as shown, the rivet allowing for longitudinal

expansion by the sheet’s buckling, while
the lateral expansion is allowed for by
the buckling of the corrugations. No solder
is used on the main part of the roof,
the protection against storms being afforded
by the lapping and riveting of the sheets.
In spite of the long use of this roof it is in
excellent condition, and has had but few re-
pairs.

On a building where rectangular copper
down spouts were used entirely, straps de-
signed like the one illustrated were used to
lhold the conductors in place. These straps
in design conformed with the architecture
of the house and made an attractive appear-
ance,

B

CLEANING IRON BRIDGES BEFORE
REPAINTING

-

“The sandblast furnishes the best method
of removing dirt and rust from iron bridges
preparatory to repainting,” declares C. J.
Bogardus of the Erie R. R, “but it is rather
too expensive,” and adds:

“Phe least expensive way is to scrape
the iron well and to remove dust and scale
by pounding it off with a special form of
hammer made with a hammer face on one
gide and a chisel point on the opposite gide.
This enables one to get into many places
about a bridge that conld not be reached
with the ordinary hammer. Of course, this
tool eannot be utilized in all ecases, and
where such is the case, we use a tool
similar to a chisel, only larger, for cleaning
off the paint and rust between the ties, ete.
After the metal is well hammered and
seraped, it is best to use wire brushes and
ihen dust it off before painting. It is very
essgential that the iron work be thoroughly
clenned in order to get the best results.”

-

VARNISH FOR PATTERN WORK

Qhellac cut with grain alcohol is the best
varnish for pattern makers. Put the gum
in a glazed earthenware jar and cover it
with grain alcohol. For fine, light work add
a little more alecohol. Never add oxalic acid
to the varnish to clear it when old. Rather
throw it out and prepare a fresh supply.

-
“A little drop of oil,
A little hit of enre;
Saves a lot of toil,
Avolds a lot of wear."”
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PLAN OF PIPING FOR INSTALLING
OUTSIDE GAS LAMPS

The installation of gas lighting fixtures
outside of show windows so as to prevent
trouble from freezing and protect the gas
from cold temperatures was described in a
paper read by Arthur Murray, of Detroit,
before the Michigan Gas Association,

When only one or two gasg lamps are to
be installed in front of a store or business
place, and there is a 3§-in. drop with good
supply ingide the window, attach a %-in.
pipe to this, ecarry it out through the win-
dow and extend it down to the lamp with
two 4b-degree ells. Drill four 3/16-in. holes
in the top of the lamp and place a 2 by 13-
in. redueing eoupling so as come on the out-
side of the opening in the top of the lamp.

From this reducer extend 114-in. pipe, or
casing, back to within 1 in. of the window
gagh and there use a reducing tee with a
14-in. branch pointed upward, from which
nse a return bend to conduet heat from the
inside and thus exclude water from rain or
snow storms. The end of the reducing tee
should fit closely around the 14&in. ran.

Where three or more lamps are to be in-
stalled run a rizer, cased with a larger pipe,
on the outside of the huilding in the least
conspicuous place and let it open into the
basement or cellar. Place a tee “bull-
headed” on the top of the casing to exclude
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Piping Out=-Door Gas Lights

water from rain. It iz also necessary to case
run or drops. Take a drop from side branch
of the tee and where possible carry all drip
water back to the riser, where a large drip
is placed in the cellar. Where it is impos-
gible to carry all drip back to the riser place
an additional drip or extra riser between the
store front and carry it back to the base-
ment. Case this also and place a stop in
the bottom to let out drip water.

i

Never use beeswax which has been adul-
terated with tallow or paraffin wax for pat
tern work. It will not adhere to the wood.
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ANGLE-PLATE FOR DRILLING
ANGULAR HOLES

In drilling a hole slightly angular, as is at

times necessary, do not pack up with bits

of metal, says The Model Engineer, London,

73‘15 crew

‘?[5 screwed Pegs

&P

Steel plale
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Useful Angle=-Plate
but make an angle-plate which will prove

useful many times, File a piece of good
straight steel plate, A, to the dimensions
shown, drill and tap two 3/16-in. holes and
fit two pegs, BB, made from screws, with
the ends rounded as shown. At the other
end drill and tap a 3/16-in. hole and fit a
screw, C (either an ordinary cheese-head
acrew, or a4 knurled head screw). To use,
move C up and down, according to the angle
wanted.
— e — -

TO RECOLOR ALCOHOL THER-
MOMETERS

The loss of eolor in aleohol thermometers
is not always due to fading, says a con-
temporary, but may be caused by the color
gettling to the bottom of the bulb. To stir
it up well, the thermometer should be al-
ternately plunged in water heated to near
the ecapacity of the thermometer, or the
bolling point, if the thermometer registers
more than 212, and an ice hath. This will
cause the aleohol to flow rapidly up and
down in the tube and, of cour=e, stir up
the sediment in the hulb and color the al-
eohol again, thus making it easily visible
against the scale. Many a thermometer has
heen disearded as nseless when it might
easily have been recolored in this way.
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THE POWER OF IMAGINATION AS
APPLIED TO MECHANICS

That power or faculty of the mind called
imagination inay seem a little out of place
when brought under a mechanical heading,
yet this particular power plays an important
part in all occupations that produce some-
thing from an invisible degign. Every per-
gon hns this power to a certain extent but,
like the muscles of the body, in some it is
weak and in others strong, owing to lack of
exercize. This power can, however, be de-
veloped to a state approaching perfection.

To judge the ability of a mechanic by his
imaginative power Is not wise: Some men
are expert workmen with their hands after
the work has been laid out for them, but are
wenak in head work: others have strong
imaginative power and ecan produce great
things in their minds only, but cannot pro-
duce anything with their hands.

This power or faculty may be divided into
two classes, the weak and the strong. In
the weak class we find the fellow who
thinks that he has a machine firmly stamped
upon his mind—when the machine is con-
structed, its dimensions are three or four
times larger than he had expected them to
be, and in his mind he had crowded into the
gpace of a few square inches, enough pieces
to fill a bushel basket. The weakness of this

DUWVL WVibaAalh MOVILAINE LS

faculty has caused the downfall of many an
inventor. The reason is this: The inventor,
as a rule, has no means and is compelled to
interest moneyed men; his invention, what-
ever it may be, is seen in the mind only,
therefore we will call it an imaginary ma-
chine, sufficiently developed to convince the
grocer or merchant, who does not under-
stand mechanics, that his (the inventor’s)
idea is an assured succeess. The half-devel-
oped invention is constructed and the first
one is a failure. The backer becomes dis-
couraged and quits. The inventor discovers
his faults, but for want of eapital he can-
not try again. When the imaginative power
is weak, only part of a complicated object is
geen. While the brain is busy with one-
half of an object the other half wvanishes
from the mind. In the strong class we find
the fellow who can picture to himself nearly
carrectly an object or an imaginary machine.
A man of this class can construet a mechani-
cal device and the first trial proves the
value of his idea.

Those who have learned to lay out sheet
iron or heavy plate work realize the value
of this faculty when developed. He who fol-
lows that occupation must be able to im-
agine how the flat sheet will look when
rolled or bent into shape. A flat plate may
be laid out for bhending or rolling into some
irregular shape: looking at the plate one
man will see just how it will look when
bent, while another can form no idea at all.

Figures 1, 2, 3 and 4 are objects rolled or
hent into shape. Can you imagine how they
looked before they were formed? In other
words, in what shape was the flat sheet cut?
What wounld Fig. 5 make if rolled into a
circle? Fig. 6 shows a train of gears. As-
suming that 1 runs to the right, can you see
in the mind the direction of the other four?
When the mind is on 5, does 1 vanish from
it? Tt requires practice to concentrate the
mind upon each imaginary gear and con-
trol its motion. From the diagram this may
e made eclear. If 1 moves in a right-hand
direction, all the odd numbers, 1, 8 and 5,
move towards the right, while 2 and 4 run
in the opposite direction.

For the benefit of those interested the
next number of Popular Mechanies will con-
tain a plan of Figs. 1, 2, 3, 4 before rolled,
and of Fig. 5 after it iz rolled to a cirele—
Contributed by Paul 8. Baker, Muscatine, Ia.

i

Bayberry tallow applied to the surface of
hot iron patterns is quite as good as the
mixture of beeswax and tallow, frequently
used for this purpose.
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HOW TO BEND WOODEN STRIPS

In pattern shops it is frequently necessary
to cover a pattern with narrow strips of
wood curved to conform to the curves and
angles of the surfuce. These strips are first
heated, says Wood Craft, and then, while
bot, bent on a device called o “bender.”

One of these benders may be made of a
length of ordinary stovepipe. Nail the pipe
to a board and put a spirit lamp inside of it.
That part of the pipe above the flame will
hecome very hot. Now, try taking a strin
of pine, 15 in. wide, 12 in. long and 1% in.
thick, placing it crosswise on the pipe over
the heated part and pressing both ends of
the strip downward. As soon as the wood is
heated through, it will conform to the shape
of the pipe and will remain in th:t shape
when removed.

Benders from a tube 1 in. in diameter to
12 in. are required in the pattern shop,
more particularly in putting stove patterns
together. Small benders are rested on 2
frame and a gas jet is introduced through a
glot on the under side. The {llustration
shows one form of bender with a lighted
apirit lamp within it., This bender has a
handle by which it may he held in a vise
when in use. Those underneath the hench

on a shelf have no handles and are handy

Bending Strips of Wood

to place anywhere. The opposite end from
where the lamp enters the bender is closed
by a block to which the sheet iron is nailed.
holding it rigid.

These thin strips are fastened to the fol-
low-board in the following way: The form
when ready to cover is given a coat of shel-
lac, and when this is dry it is sandpapered
lightly then thinly greased with tallow or
lard. This will hold the strips close. To
hold «u strip so that others can he elued
edgewise against it, use pattern makers'
tacks.
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TO SLING A PLANK EDGEWISE

A plank on edge is better for supporting
A swinging scaffold than a plank Iaid flat,
says the American Machinist, ay it is stiffer
on edge, The method of slinging a plank
edgewise by a rope so that it will stay is
shown in Fig. 1. A clove hiteh is made

Fig. 2

around the end of the plank: then one of
the parts is twisted around tne plank until
the ends lead as shown.

To shorten a piece of rope without cut-
ting it, try the sheep's shank shown in Fig.
2. The rope is brought back on itself, mak-
ing two or more bights, and a half hiteh is
taken around each bight. This knot will not
slip, and will nearly fall apart of its own ac-
cord if the strain is released, so that when
there is a liability of this happening, it is
well to pass a piece of wood through the
loop A at each end and pull the rope tight
on them.

—_———
HEAT LOST BY RADIATION
The amount of heat lost by radiation from
hare pipes containing  steam at 100 1,
pressure has Dbeen estimated to be about
equal to two tons of conl a vear for each
10 sq. ft. of pipe surface, It has also
been foumnd that 88 per cent of this loss
can be saved by the hest pipe covering,
——————r i
The painter can keep the water in the
brush troughs from freezing in cold weather
by the addition of salt or a little glycerine,
Neither will hurt the brushes,
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HANDY COAL BOX FOR HOUSE

In place of the dirty coal bucket setting in
the kitehien beside the range a coal box like
the one illustrated may be used, eliminating
a large amount of dirt and cleaning.

The box is fastened on the outside of the
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Substitute for the Coal Bucket

kitehen, within easy reach of the range.
It may be of any size, but is amply large
If made 12 in. wide, 15 in. long and 24 in.
high. An opening, about 8 or 9 In. high,
through the wall, with a slanting hinged
door on the inside, admits the coal to the
kitechen. The coal is deposited in the box
from the outside, and is fed to the opening
within by gravity. Referring to the illus-
teation, the parts indicated are: A, kitchen
floor: B, side of house; C, coal hox; D, open-
ing In wall; E, removable lid outside; F,
binged 1id within kitehen—Contributed by
Wm. 0. Tischendorf, Mt. Vernon, Ind.
e .

RECHARGING DRY BATTERIES

Dry batteries can be recharged, if not too
far gone, by the following simple method:

Bore two holes in the top down through
the composition there, one on each side of
the carbon. Pour into these holes about one
gill of diluted sulphurie acid (3 parts water
and 1 part acid), and plug the holes up
with common soap. Let the batteries stand
about 12 hours, when they will be nearly as
good as new. The batteries [ used were

POPULAR MECHANICS

ones thrown away by a telephone company
a8 worthless. That was six months ago, and
they are in service yet.—Contributed by Wm.
J. Slattery, Emsworth, Pa.

-

PURITY OF SCRAP LEAD

0ld lead pipe, or scrap lead, is not always
suitable for the purpose to which it is to be
put. Often it contains foreign matter of an
offensive nature and guantities of water,
Sometimes this accumulation of water
causes an explosion, 'more frequently occeur-
ring where the water is frozen. As an illus-
tration of this, a kettle may he half filled
with melted lead and then scrap lead con-
taining water or ice added. The steam will
cause an explosion, possibly blowing out
half the lead in the kettle,

Becanse of frequent remeltings of old
lead, it gradually comes to contain a con-
siderable per cent of tin and antimony, but
these metals are beneficial, serving to
harden the pipe and making it preferable to
that made of pure metal, which corrodes
more rapidly when exposed to moisture.
Underground telegraph and telephone cables
are encased in lead pipe containing from
3 to 4 per cent tin, on account of this fact,

In melting scrap lead place a stick of
wooid in the bottom of the lead kettle and
let it boil for some time. This will reduer
the oxide and a good clean metal will result
when the dross is skimmed off.

.

WIRE TRUING DEVICE

The wire-truing device illustrated has
been used by F. F. Berry, 104 Reed av,
Peoria, 11, daily on hollow tubing 3-32 in.
in diameter, with satisfactory results, neith-
er twisting nor breaking the tubing.
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For Truing Wire

Part A iz made of hard wood 214 in.
wide, 1 in, thick and 3% in. long with holes
made in the sides and plugged up with fiber
which is more durable than the hard wood.
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Holes for the wire are a little more than
3-32 in. in diameter. B iz made of round
hard wood and the serew, U, which is made
of common iron, sets in loosely, This is said
to be an excellent deviee for hand work on

small wire.
~ify—a—ip-
STEEL SQUARE AND PIPE
WRINKLE

The diameter of pipe necessary to carry
the contents of two smaller pipe: may be
determined roughly by the use of the steel
square, says the Engineer.

»
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Fig. 1 Fig. 2
On a board or sheet of paper mark off the
diameters of the two known pipes, as AB
and AC, Fig. 1. Then measure across as in
Fig. 2. The distance is the reqguired dianme-
ter.

i

HOW TO PIPE WATER-COOLED
MOTORS

In the left-hand illustration, showing a
Four-evlinder water-cooled motor, the cyvlin-
ders are cast in pairs and the honeyeomb
radiator forms the front end of the bonnet,
From the hase of the radiator the water is
drawn by the gear-driven pump to the base
of the water jackel, surrounding the rear
pair of exlinders, From the jacket it passes
from the center of the top of the jacket te
the hase of the jacket for the front pair ol
cylinders and finally exits from the top of
this pair to the top of the radiator. In this
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wity the back pair ot 2vlinders gets the cole
water and the front pair the warmed water
from the rear.

This method is incorrect. It is better to
have the water in both cylinders as near the
same  temperature as possible, says the
Motor Age. Where the water is distributed
to both cylinders evenly, as shown in the
gecond drawing, the cooling is more even,
Where the water is introduced to rear cylin
ders first, the hot water enters the from’
cylinders at a higher temperature than that
of the water in the rear cylinders, which is
cooled by the force of the air through the
railintor.

—_—————————
HOW TO BABBITT A LOOSE
PULLEY

Bemove the old babbitt from the pulley
and make a base a trifle larger than the
diameter of the pulley, to which fasten a
round piece of wood, standing vertically as
shown at A, Fig. 1. Place the pulley upon
the core base, and after leveling across the
rim, move It so that core ¥ stands exactly
in the center of the bole in the hub (Fig. 2).

Bring a collar (previously put on), of the
same size as the core, up against the bottom
of the hub and secure it in place by means

of the set screw, directs a writer in the
Engineers’ Review. Fill the crack between
the collar and the hub with plaster of paris.
Plug the oil hole with wood, pour habhitt
metal in around the core and allow it to
coal, When the babbitt is cool, remove the
core, which will have shrunk some. Then
gerape the babbitt until a good fit to the
shaft is made.

e

e
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FRADIATOR

Incorrect and Correct Way of Piping in the Water System
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A NOVEL CLOCK DIAL

We made a unigue cloek dial for our
shield clock in the following manner:

Taking out the old dial, which was made
of metal, we applied to it two coats of
white enamel, allowing the first coat to dry
before applying the second. We then
painted In aluminum a eircular band on the

MNovel Clock Dial

dial about 2 in. from the center.
of aluminum was painted on the edge of

A band

the dial, also,
wias one of white enamel, and on this we
painted In black ename]l the inscription,
“Lest we forget,” letting each letter repre-
sent a figure. Referring to the illustration:
I and IIT indicate white enamel: and 1l and
IV indicate aluminum.—Contributed by Gor-
don M. Backus, Hackensack, N. J.

_——

RAISING ROOF OF HAY BARRACK

An lmproved method of raising the roof
N = of a hay
harrack is
desceribed in
the Country
G e n tleman,
The old way
has been to
use a screw
which was
more expen-
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R PTTINT o i, with and a
S time-con-
gsumer in

operation. The new method is by means

of a lever, the use of which is clearly shown
in the cut.

Between these bands there
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REMEDY FOR SLIPPING SET
SCREWS

When the set screw on the pulley of the
governor shaft of a 10-hp, engine persisted
In working loose, a correspondent of the
National Engineer remedied the matter as
follows:

The spindle was taken out and a 14-in.
hole drilled lengthwise of it, between the
spindle and governor pulley—near the place
where the set screw was located. A wire
nail, a trifle larger than the hole drilled, was
then driven into the hole and prevented the
gef serew from slipping again,

e
-

HOME-MADE RINGING DEVICE FOR
TELEPHONE EXCHANGE

To make this device, which with ten cells
of batteries will furnish sufficient ringing
current for a small exchange, procure a vi-
brating bell, a 14 M. F. condenser, a 2 M. F.
condenser, a push button switeh and a kick
coil such as is used in telephones in place
of 1 generator.

1
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Circuit Arrangement for Ringing Apparatus

Remove the gong and tapper of the bell
and solder a plece of No. 12 iron wire, 5 in.
long to the tapper rod. Upon this place a
light weight which can be moved up or
down to govern the speed of the vibrator.
Screw the vibrator and kick coil to any
convenient base, says the Telephone Jour
nal, and arrange the ¢ireuit as shown In the
sketch. Place the push hutton switeh in a
convenient position, preferably near the
crank of the hand generator. Connect the
1, M. F. condenser across the terminals of
the secondary winding of the kick coil, and
the other condenser across the make and
break contacts of the vibrator.

When the operator rings, pressing the
switeh eloses the battery throngh the pri-
mary cirenit of the kick coil and vibrator,
thiz causing the secondary of the coil to de-
liver an alternating current. The ringing
cam is operated in the usual manner.
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HOME-MADE LATHE RUN BY A
GRINDSTONE +
— - o

(]

The bhoy who can tind use for a lathe can
make one for himself which will do for or-
dinary purposes, Fig, 2 shows the lathe.
Make the ends 4 by 2 in, and the side
pleces, 6 by 1 in. by 18 in. long, leaving be-
tween the ends 14 in.  Nail the parts to-
gether securely.  Bevel off the side pleces,
leaving about 3-16 in. square edge to act
a8 rests for the tools. Serew through each
end, rather tightly, a coach or lag screw

with the point ground conieal on the grind- -

stone; these to act as lathe centers. Cut
away part of one of the side pieces, as
shown, 1o clear for the belt,

A correspondent of Wood Craft rigged up
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ordinary woml c¢hizel, Bore holes as shown in
Fig. 1. These strainers can scarcely be dis-
tinguished from those bought at the stores,
and are only illustrative of the work that
can be done on this simple lathe,

The lathe may be fastened to anything
wooden, as a house, fence, gate, ete., at a
distance requiring a good long belt to main-
tain the right tension.

i

METHOD OF SOLDERING

Clean the parts thoroughly of all grease,
rust or seale and wet them with prepared
acid. Hold the soldering copper on each
part until the article is well tinned and the
solder has flowed to all parts-—Contributed
by Alex. Betzer, 442 Austin avenue, Chicago,

Practical Home-Made Lathe Run by a (irindstone

i lathe like this to make some wooden wire
striainers 216 in. diameter and 6 in. long out
of =ome 3x3-in, stadding, work he would
otherwise have been obliged to do by hand.
Fig. 1 shows the shape of these strainers.
To turn them proceed as follows:

Cut off pieces of 3x3-in. stock, 1214 in.
long and chop off the corners roughly.
Deeply countersink these pleces in the cen-
ter of each end and put them between the
centers to run fairly free. Connect up the
grindstone as shown, using old reins for
belting, plecing them together with wire
lacing and butt joints. Run the belt around
the end of a chunk of wood, before fixing
the wood hetween the centers, and then
round the grindstone. Now get a =mall boy
to turn the grindstone while you operate the
lathe., Do one-half at a time (each plece
making two strainers) and then turn the
plece end for end and finish. Use an

BLUEPRINTS FROM TYPEWRITTEN
MATTER

When a number of copies of a specifica-
tion or other paper are wanted, and vone of
thie ordinary methods is convenient or de-
girable, make blueprints from  the (ype-
written sheet, suggests a correspondent of
the American Machinist,

Write the matter out on the typewriter,
putting a piece of carbon paper in back of
the sheet to give the printing density on
both sides of the paper, then proceed with
the blueprints in the nsual manner. TUse
manifolding paper. the grade called unglazed
onion skin. For white prints use new ear-
hon paper and make the prints from that,
in which casge the letters will appear on a
white ground. The earbon paper is more
expensive than the white paper.
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SCALING PIPES WITH PNEUMATIC
HAMMERS

Poneumatic hammers are being used in ice

and refrigerating plants for sealing con-
denser pipes,
The method
is shown in
the illustra-
tion., The
care of the
condenser is
very import-
ant in a
plant of this
kind, as by
a few weeks'
negligence
the cost of

e b e ﬂ .
Scaling Condenser Pipes

production is greatly increased.
e —

PORTLAND CEMENT COUPLING
FOR PIPE

Needing a coupling for 14-in pipe, and not
having one, 1 used portland cement, making
a thick puatty and putting it on just as in
wiping a solder joint, The same method
can be used on bursted pipes, and the
cement will hold like a coupling. 1 also
stopped a leak in a heater with a thin paste
of cement—Contributed by Walter Weber,
643 W. 46th street, Chicago, I1l.

i e
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REMOVING HARD OLD PAINT

Hard old paint can be removed in the fol-
lowing manner: Dissolve 1 1Ib, potash in 3
pt. water and heat the mass, then add dry
ochre until it is like rough stuff. Spread this
on the paint and let stand until the paint
goftens. Then scrape off the mixture, di-
rects the Master Painter, wash the paint
clean, then dry and sandpaper.

TO MEND AN OLD SHINGLE ROOF

(Cut pieces of tin about 7 in. by 2 in. from
old cans that are not too rusty and slip these
pleces under the joints and cracks in the
shingles, Do not nail the tin, as the nalls
would split the shingles, In this way an
old roof can be made to lnst several years.
—Contributed by Gordon M. Backus, 32
Euelid avenue, Hackensack, N. J.

i

RE-BORING A GAS ENGINE
CYLINDER

An 8-hp. gas engine cylinder which was
solid with the hed and entirely too laige for
any of the machines in the shop, was re-
bored by a  correspondent of Canadian
Machinery, by the following method, which
proved economiecal, accurate and a time-
gaver,

Three hardwood collars were put on a long,
true boring bar, as shown in the sketeh.
The front end of the cylinder was true, the
piston not traveling to within 11 in. of the
end of the cylinder. The back end was not
worn on account of the counter bore. A
hardwood collar (maple). A, was made to
fit the boring bar on the inside and a tight
fit in the counter bore outside. Close to that
was put another collar, B, to fit bar as be-
fore, only this was turned to the size the
cylinder was to be re-bored to, and as close
to thiz as possible wns the entier., the hard-
wood collar, C, was fitted at the other end
a tight fit to act as a guide or steadier to
keep the bar in perfect alignment. On get-

ting a ent started it was found that the bar
had a tendency to feed ahead of itself, so a
long rod was threaded and a check nut put
on, and the same slacked off steadily, and
with a erank on the end of the boring bar
what had seemed an impossible proposition
was accomplished in about one hour.

£
[

Re-boring a (as Engine Cylinder



DO YOUR OWN BINDING

The subscriber who wishes to bind his
Popular Mechanics or any other paper may
do so himself at praetically no cost. The
illustrations are almost self-explanatory and
the sizes given are for six numbers of Popu-
lar Mechanics which make a very handy
size book, it helng 14 in. thick, 7 in. wide
and 9% in. long allowing the cover to over-
lap % in. at top, bottom and right side.

Figure 1 shows the gize and shape of the
cloth covering which ecan be of book bind-

i

shown and then pasting the complete cover
over this, thereby hiding the rough stitches
and giving it a finished or book-like appear-
ance. A good flexible back ean be made by
snbstituting  leather, olleloth, ote,, fur the
cardboard backs.,  The writer has used this
iden in many cases with very satisfactory
results and  hopes that many Popular
Mechanies subseribers will take the time and
pains to avail themselves of this very easy
way of preserving their papers.—Contributed
by (. M. Shigley, 676 N. High street, Colum-
Lius, Ohio,
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ers’ eloth, thin table oileloth, old window
curtain or other material in this line on
which paste or mucilage can be used. It
also shows the positlon of the two paste-
hoard or mounting-board backs each 61 by
9% in., which are to be firmly pasted in
place, Fiz. 2 shows the outside cover, the
backs and an inside cover 92, by 15 in. of
same material as outside, all in place to be
pasted together as shown in Fig, 3.

Figure 4 shows the completed job, where
the cover is mounted on the magazines and
firmly secured by means of good strong
paper fasteners, cord, or whang Fig, 5
shows another way of attaching the cover
which is in some respects neater. This is
done by first sewing on a good firm plece as

HOW TO ESTIMATE THE HORSE
POWER OF A GAS ENGINE

The horse power of a high grade four-
cycle gas engine may be closely estimated
by the following rule:

Ench square inceh of the area of the piston
head will give you about 7-16 of a horse-
power. This contemplates the engine in per-
fect condition, igniting at Jjust the right
point, ete., running at a speed of 250 R. I
M. The ordinary cheap gas engine sold in
the market today will do but little better
than 14 hp. to each square inch of piston
head surface. The Prony brake is the only
thing where accuracy is required.
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AN EMERGENCY WRENCH

When on a break down job it is necessary
to make a wrench in a hurry, the one illus-
trated is a good one, says a correspondent
of the Blacksmith and Wheelwright,

Take a piece of iron 114 by 14 in., or ac-
cording to the strength of the key required
(Fig. 1) and upget the ends a little, With a
pair of fullers make the iron like Fig. 2
which shows the edge. Of 3-in. round iron
make an ordinary link like Fig. 3 and weld
one end on the bar (Fig. 4.) Then ecut the
link half throngh and bend it over to lay
on the other side., This makes a good strong
wrench (Fig. 5) for any elass of work.

i o
A

WATCHMAKERS' OIL

In a bhottle about half fuoll of good olive
oil, put thin strips of sheet lead. Expose
to the sun for a month’s time. Then pour
off the clear oll. This i a eheap method of
making a first-class oil for any light machin-
#ry. The nil will not corrode or thicken.—
Contributed by Alex. Betzer, 442 Austin ave-
nue, Chicago.

FrurvbLiAn MBEULUODANIUD

ENCAUSTIC PASTE FOR COPYING
PHOTOGRAPHIC PRINTS

Encaustic paste may be bought ready pre-
pared or made at home, as desired, and few
photographers realize with what excellent
resilts it may be nsed, says the Camera and
Dark Room. To make the paste, melt 1 oz.
of white wax and add to it 6 dr. oil of lav-
ender. When theoroughly mixed, add 1 dr
gum elemi and stir the mixture until it is
quite cold.

For copying prints in which there is a
tendency to show grain, put a little piece
of the paste in the center of the print and
rub it in well with a piece of cotton wool,
working in a cireular direction and rubbing
until the wax apparently iz all removed.

Use the paste in the same way to brighten a
print.

el

HOW TO MAKE A SANDPAPER
BLOCK

The block may be made either wide or
narrow. For ordinary use a plece of wood
6 in. longer than the width of a sheet of
gandpaper and 2 in, wide by 1 in. thick
will do. Round off the hack side leaving 1
in. at one end. Out of a plece of heavy tin
or sheet metal make a piece to fit the
ronnded side and hinge it to the square end
of the wood. On the flat face of the wood
fasten a piece of heavy cloth or ingrain
carpet. Work the rounded end down to a
zood handle. Fasten a button on the handle
end to hold the metal elamp down. Now by
wrapping the sandpaper around the wood
and clamping the edge on the back, you

SECTION ON

CLOTH GUSHION _;;

Sandpapering Block

have a rasp that will last longer, do better
work and is more easily handled than most
blocks—Contributed by Wm. F. Hoag, Jud-
sonia, Ark.
-

In hardening small tools that are liable
to warp, heat carefully and insert in a4 raw
potato, then draw the temper as usual.




HOW TO MAKE A SIMPLE LAN-=
TERN CARRIER

A lantern carrier, made as illustrated, has
been in use in my horse stable for nearly a
year, and has been very satisfactory. This
carrier can be made at little or no expense.
The parts are: A, small grooved wheel
about 1 in. in diameter with 1§ in. hole
through it; B, 1 in. by 14 in. bolt; C, weight
hook of an old steelyard secale: 1), piece of
goft pine grooved so that it will fit in the
welzght hook, ag the weizght hook is too wide
ingide for the wheel; E, heavy wire hook
bhent at one end to hang the lantern on and

Lantern Carrier for Stable

with the other end put throngh the swival
loop, I, and bent around: F, heavy wire
track, stretched tight, upon which the ecar-
rier runs; G, stopping bloek, which is pushed
down a few inches and npailed to a joist, J;
H, coil spring slipped on the track in front
of the stepping block for the earrier to
bump against: should it run farther than is
desired, the spring will prevent breakage.

The stopping block should be placed far
enongh away from the wall so the lantern
cannot swing and strike it, and the carrier
ghould be equipped with a swivel, 1, ag the
lantern =sometimes turng one way or the
other, and without the swivel would twist
the carrier on the track so that it wouldn’t
run well, This earrvier iz a good one- as
the lantern eannot be knoeked down by
loose stock.—Contributed by J. €. Mannel,
Lineroln, Kansas.

e e

Dy ochire or any other dry pigment is too

ecoarse for priming.
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HANDY SOLDERING IRON HULDER
TO USE OVER A GAS JET

From 1-in. hoop iron cut one piece Tl in.
long to make the top part and another plece
414 in, Jong. Bend these pieces as shown in
the sketch and then rivet them tosether,
Make two holes in the ends (A, B) for put-
ting the device on the gas jet.—Contributed

IRON
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P
Support For Soldering lron When Heating

by Wm. T. Ackerman, 1231 N, Stockton
strect, Baltimore, Ind.

e

CEMENT FOR PIPE JOINTS

Grind, wash, mix and recrind to a fine
powder, 15 parts chalk and 50 parts graph-
ite. Add 20 parts ground litharge and mix
to a stiff paste with 15 parts boiled oil
This preparation, says Domestic Engineer-
ing, will remain plastic for a long time, if
stored in a cool place,

- -

DISK FOR TURNING LAMP WICKS

Many times the disk that i=s used to turn
lamp wicks, becomes unsoldered and is lost.
In this case, take a
copper cent and file
it with a small rat-
tail file to the shape
shown in the sketeh.
Drill 2 hole in the
center and solder the
cent to the stem. If
the wick is hard to turn up or down, this
rives a better grip than the original disks
with their finely milled edges. [ have also
used this to advantnge on hand bhike pump
connections,—Contributed hy “t2ke Richards,
=anta Clara, Cal,

COPPER

— i

Do not use varnigshes that contain resin
in any quantity for exterior work.



HOW TO MAKE A DESK LIGHT

From an electrieal supply dealer get some
office cord, a socket and bulb.

To make the plug which is te fit into the
wall socket, get a burnt-out bulb and break
the glass: inside there is a small glass tube,
break this alzo, being careful not to break
the wires inside of it. To these small wires
attach the cord. Cut a piece of rubber to
the shape shown in Fig. 1, and fit it in to
keep the wires apart. Then bind the wires
with tape, to keep them away from the
brasswork and prevent short-circuiting,

Cut some pleces of wood, about 1 in
thick to the following dimensions: One
plece, & in. by 4 in. (back); two pleces, 8
in. by 3% in. (top and bhottom); one piece
£ in. by 21, in. (shade); two pieces 4 in.
by 31 in., with a hole in one piece for the
socket (ends); one piece 8 in. by 1 in. by 14
in. (standard) ; one piece 5 in. by 3 in. (base

s O
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Fig. 1

of standard). Fig. 2 shows the hack, Fig. 3,
the socket end and Fig. 4, the base for the
standard, the other pieces are used just as
cut.

Of these pieces of wood make an oblong
box as shown in Fig. 5. Fit a piece of tin
in the back for a reflector. Bevel one edge
of the piece for the shade and fasten it on
so0 as to throw the lizht downward. Cut
two pleces of tin, C, to fit over the ends and
hold the shade firmly.

Attach the socket to the cord, when you
will have the plug at one end and the sock-
et at the other. Put the =ocket through the
hole cut in one end of the box and fit a rub-
ber washer around it inside the box. Then
insert the bulb, put the plug in the wall
gsocket and turn on the light.

[f the deviee is too low, bend two pieces
of tin about 1 in. wide in the form of the
standard and fasten them to the hack of
the hox as at A and B, Fig. 2, so as to let

the box slide up and down on the standard
cut from the wood, which is fastened to
its base (Fig. 4.)—Contributed by R. W.
Purdy, Chicago, 11l
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HOLE JEWEL FOR A WATCH

When the jeweler requires a hole jewel

and has not one to fit, he can make one out
of a small chip from a glassg rod.

Put the chip of glass on a plece of char-
coal and heat it with a blowpipe until it
drawsg up into a2 round ball; then stick it on
the end of a mateh with sealing wax and
rub it on an oilstone until it is flat; turn it
over and rub the other side until you get
the required thickness. Then, with a small
drill and turpentine, drill o hole the size of
the pivot. Polish the hole with diamond dust
on a copper wire and countersink with a
large drill for the oil eup. The whole jewel
can be polished with dust on a piece of peg
wood,

[ have drawn down a glass rod and broken
off roller jewels, also. Either of these jewels
can he honght cheaply, but the glass jewels
are better than the brass ones commonly
goldered in—Contributed by Henry F. Shaw,
jeweler, Dalton, Mass,

IMPROVED SOLDERING OR TIN-
NING ACID

Into 1 1h. muriatic acid put all the zine it
wili digsolve and 1 oz. sal ammoniac. Add
as much clear water ags there is of the
acid.—Contributed by Alex. Betzer, 442 Aus-
tin avenue, Chicago.
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FASTENING A ROPE TO A RING:

A DEFENSE

Regarding the discussion of the methods
of fastening a rope to a ring, which ap-
peared in our September, 1905, number,
Joseph B. Keil, of Marion, O., writes:

Alr. Joannis has not correctly analyzed the
operation of the fastening, as described by
me, when in use. It does provide two wear-
ing surfaces in that the two thicknesses of
rope passing through the ring are worn sim-
nltaneously, and not separately, as Mr. Joan-
nis seems to think. Moreover, the simple
knot in which the ring is tied does not bend
the rope so short as in the round turn of
Mr. Joannis' method, and hence does not
gtrain the rope so much locally.

—_— e

For tightening screw connections, dissolve
powdered shellae¢ in 10 per cent ammonia
and paint the mass over the screw threads
after they have been thoroughly cleaned;
then scerow the fitting home. The joint will
be impervious to hot or cold water.

™ S o ey . S W S T Al L

HANDLING PIPE OFFSETS

While installing some 8-in. pipe, a corre-
spondent of the Engineers’ Review used the
offset fitting shown in Fig. 1 to overcome an
offset caused by the 8-in. flange being riv-
eted crooked to & new return tank for the
elevator. Fig. 2 shows the elevation of the
two elevator pumps and tank which, being
erowded well together, required the use of
close nipples; it also shows how the piping
was run and what fittings were used.

r T
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1\ Fig. 1 .11
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Flange connection was made to pump B,
and when trying to connect to the same, it
was found that the center of the pipe was
1/16 in, lower than the center of the sue-
tion opening of the pump, caused by the
crooked thread in the flange pitching down.
Cutting a crooked thread on a nipple was
tried but the nipple was too short to give
enough piteh. Then the special casting, Fig.
1, was made and used as at A, Fig. 2, mak-
ing a connection without undue strain.

In turning an B-in. pipe line to make an
angle less than 135 degrees and more than
90 degrees (Fig. 3) a 45-degree ell, a short
nipple and a flange union, between which
was inserted the dutehman shown at Fig. 4,
were used to get the right angle. The holes
in the casting weore drilled large enough to
allow the bolts to pass through. The slant
was % in. in 111 in. of pipe.

B e

To render rouch woodwork almeost non-
inflammable, two heavy coats of ordinary .
lime whitewash is recommended by a paint-
ers’ journal.




METHOD OF TEMPERING AN ANVIL

Have ready a tub with a good foree of
water coming up through a pipe from the
bottom =o that it will beoil, and bend some
irons for the anvil to rest on and let them
hang in the tub (See illustration). One of
these irons should go into the water deeper

Supports for the Anvil

than the other (A and B), says a corres-
pondent of the DBlacksmith and Wheel-
wright.

Let the horn end of the anvil in deepest
to give the thin end a chance to draw the
temper. Have the thin end 1% in. in the
witer, but let the horn end go in 3 in. deep,
Heat up to an even cherry red. Lay on the
iron in the water and let it remain there
until the face is eold. [f not hot enough
go that you ean touch it with the file set it
on the fire block side down.

i

FOR ROUGH HANDS

This is the season when the machine ope-
rator’s hands are liable to become sore and
stiff from exposure. A correspondent of
Machinery recommends this: Take a four-
ounce bottle and put in same three ounces
glycerine, one ounce alcohol, and from
twenty to thirty drops of carbolic acid.
After washing the hands, and while they
are a little damp, apply a few drops and
thoroughly rub it in. A good time to use it

is at night.

i

PACKING CAST-IRON PIPES FOR
HEATING

Place the pipes in the desired position and
put a roll of onakum around each and pack
it firmly into the hub of the pipe with a
calking tool. Use either of the following
preparations, recommended by the Florists’
Review, for filling the remaining space:

Sal ammoniac, 2 oz.; sulphur, 1 oz.; clean
iron filings or borings, 12 1b. Add water to
form a paste. Or,

Iron filings, 4 1b.; fireclay, 2 1b.; powdered
potsherds, 10 Ib. Make a paste with strong
brine.

———
ASPHALTUM PREVENTS RADIA-
TION OF HEAT

Painting pipes with asphaltum insulates
them sufficiently to keep considerable heat
from radiating, declares a correspondent of
the National Engineer. In a plant where
the exhaust steam was used in the heating
gystem, the pipes of the system had been
given two coats of asphaltum, and it was
impossible to keep the building warm all
that winter. That it was the asphaltum
that caunsed the trouble was not discovered
until later.

In another plant the writer had re-ar-
ranged the evlinder Inbricating system by
substituting a central oil reservoir for indi-
vidual cups, as shown in the sketch, with a
marked saving of oil. This reservoir was
constructed of boiler plate to safely with-
stand a pressure of 120 Ibs. Overhead in
the engine room were a number of small
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Trouble With Asphalt Painted Pipes in Oiling
System

pipes, including the condenser pipes shown
in the illustration. These pipes were painted
with asphaltum one Saturday afternoon
when the plant was not running. Then the
trouble began with the sight feeds. No
change had been made except in painting
the pipes, and on examination these were
found to be too hot to furnish the condensa-
tion necessary for the proper working of
the sight feeds. The paint was seraped
away and there was no further difficulty.
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HOME-MADE WINDMILLS FOR PUMPING AND POWER

[The editor i indebted to the State Agricultural Experiment Statlon, of Neoraska, for much of the data
used in the preparation of this series of articles. |

PART 11 closed to stop it. The fans may be large
ey s 2t = or small as desired.
MERRY-GO-ROUND WINDMILLS. & Duge imerry-goi sl locited ot Lineskn;

In constructing the merry-go-round mill Neb., measures 40 fr. in dinmeter with fans
the builder must put a check upon himself
amd resizt the temptation to make it too
large. The extremely large mills of this
type, mounted upon towers, however well
they may be anchored, are likely to be upset
by the wind., Small and wedinm-gized mills
are more satisfactory.

Figure 8 sLhows a small mounted merry-
go-roumnd, consisting of a pumber of fans
revolving abont a ecentral axis. A seml-
circular hood which exposzes half of the
fans and shields the other half, revolves
about the same axis and is guided by a .
large vane, This shield runs upon friction Fig. 8--Small Mounted Merry-Go-Round Mill

12 ft. high and runs on a cireular steel rail.
Mills of this size are, of course, much more
expensive, and ofttimes defeat the owner's
object in building his own mill. The merry-
go-round is not as popular as the Jumbo
and there are types more effieient, bat it is
the subject of considerable experimentation
and may in time be greatly lmproved.
TURBINE MILLS.

In the turbine class are ranked several
forms of mills: Holland mills, battle-ax
mills, giant battle-axes, mock turbines (in-
cluding several forms) and reconstrocted
turbines, that is, secondhand shop-made tur-
bines, made over and erected by *home tal-
ent."" These are named In the ascending or-
der of their efficiency.

Fig. 9==Plan of Merry-Go=-Round Mill

rollers, and to throw the mill out of gear,
it is moved around to cover all the fans on
the windward =side. A smaller shield expos-
ing more of the fans would do quite as well.
The mill i= simple in construction, costs lit-
tle and can be mounted on a shed, erib, or
other outbuilding.

In Fig. 9 is =hown a ground plan for
either a1 small or medinm-sized merry-go-
round. In diameter it may be from 20 to
25 ft. or more. Each of the four posts car-
ries a gate arranged to turn backward
through an angle of 270 degrees, (as from
position A to position B) and which may be
opened and ¢losed to admit or shut out the
wind. Tnm a hirh wind the gates mayv be

partly closed to check the mill, or entirely Fig. 11-=Runs an 8-Hp. Feed Grinder



THE HOLLAND WINDMILL.

Who is not familiar with the old-fashioned
Duteh or Holland mill? It has become in-
tegral by adoption with many of our land-
seapes, and glimmers back at us quaintly
through our wunstable memories of other
years, until we wonder whether we viewed
it in reality, or in heightened effect on some
artist’s canvas.

However that may be, the Holland wind-
mill, modified somewhat to suit the Amer-
fean's ideas and needs is doing a good busi-
ness uplifted amid the free prairie-bred
winds of the West. In dimensions these
mills range from 10 ft. to 36 ft. in diame-
ter. They are mounted upon tall slender
towers, or upon barns, sheds or milk houses.
Sometimes the four fans are covered with
duck. but more often with thin lumber. In
some small places where
the ecattle of the town
are herded together on
the open prairie pasture
land one mill will be
erected to supply water
for all the animals; of-
ten these town herds
number upwards of a
hundred head. Fig. 10
shows a mill that
pumps for such a herd
near Grand Island, Ne-
braska. It has canvas
sails buttoned and tied in position In the
ordinary way for use and furled when not
in use,

Another Holland mill (Fig. 11) at Chalco,
Neh.,, runs an 8-hp, feed grinder, turning
out a grist between 200 and 300 bushels of
ground feed per day, elevating the grain
and discharging the grist into bins auto-
matieally and requiring no superintendence.

- e W . B
Fig. 12--Six-Fan Holland Mil

The diameter of the wheel is 36 ft. In a
good wind only two sails are used. This
was rather an expensive mill, costing $150,
but the results obtained have been commen-
surate and the mill will be useiful tifteen
years to come.

At a less cost, however, mills nearly as
efficient may be built. For instance, the one
shown in Fig. 12, which is of average size

(20 ft. diameter) and runs a 6-hp. feed
grinder. This mill cost just §50. It has six
fans covered with thin wood instead of

cloth., It is easier to slip a thin board into
place than it is to unfurl and tie in place
a duck sail, This mill will grind from 75
to 100 bu. per day according to the veloeity
of the wind.

Next month the battle-ax windmill will be
discussed. '

(To be continuoed.)
————

MAKING NOTES WITH THE
CAMERA

Students and writers having occasion to
do considerable research work at libraries
may be able to greatly lighten their labors
and increase the amount of work accom-
plished when some one perfects a note tak-
ing camera. With the ald of such an instru-
ment it would be only the work of a mo-
ment to photograph a passage, or even an
entire page of matter which could not be
copied by hand in less than a half hour.
Many of the most valued works of reference
are 80 rare and valuable that the books ecan-
not be taken from the libraries. This means
the portions desired must be copied by hand.
In some few cases private rooms are pro-
vided where one can read to a stenographer
and thus save much time; but not many
students can afford this expense, A further
advantage is the absolute accuracy of the
copy, a very e=ssential matter in research
work,

The note-taking camera will some day be
a practical, obtainable instrument, says the
British Journal of Photography. In fact, a
writer in that journal relates having de-
signed one 15 years ago, but their general
use was prevented on account of infringing
some patents then in force. There would
seem to be a good opportunity for some
bright inventor, photographi-ally inclined, to
bring out an instrument for this work, of
such a size as can be conveniently carried
in the pocket. For final use the photographs
can be enlarged, or the image of the orig-
inal film thrown on a sereen by means of a
lnntern.
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EASY METHOD OF ELECTRO-PLATING

Before proceeding to electroplate with
copper, silver or other metal, elean the arti-
cles thoroughly, as the least spot of grease
ot dirt will prevent the deposit from adber-
Jing. Then polish the articles and rub them
over with a c¢loth and fine pumice powder,
to roughen the surface slightly. Finally, to
remove all traces of grea=e, dip the articles
to be plated in a boiling potash solution
made by dissolving 4 oz, American ash in
1% pt. of water., Do not touch the work
with the hands again. To aveid touching
it, hang the articles on the wires by which
they are to be suspended in the plating
bath, hefore dipping them in the potash so-
lution: then hold them by the wires under
running water for ten minutes to remove
the potash.

For plating with copper prepare the fol-
lowing solution: 4 oz. copper sulphate dis-
solved In 12 oz, water; add strong ammonia
golution until no more green crystals are
precipitated, Then add more ammonia and
stir until the green crystals are re-dissolved
giving an intense blue =olution. Add slowly
a strong solution of potassium ecyanide until
the blue ecolor disappears, leaving a clean
solution; add potassium cyanide again,
about one-fourth as much In bulk as used
in the decolorizing procesg. Then make the
golution up to 2 qt. with water. With an
electric pressure of 3.5 to 4 volts, this will
give an even deposit of copper.

A solution for silver- plnting may be pre-
pared as follows: Dissolve % oz, of com-
mercial silver nitrate in 8 oz. of water, and
slowly add a strong solution of potassinm
cyanide until no more white precipitate
is thrown down. Then pour the liguid
off and wash the precipitate carefully.
This is best done by filling the bottle with
water, shaking, allowing precipitate to set-
tle and then pouring off the water. Repeat
six times. Having finished washing the pre-
cipitate, slowly add to it a solution of po-
tassinm eyanide until all the precipitate is
dlsgolved. Then add an execess of potassinm
evanide—about as much as was used in dis-
solving the precipitate—and make the solu-
tion up to 1 qt. with water, This solution.
with an electric pressure of 2 to 4 volts,

Silver can be plated direct.

will give a good white coat of silver in
twenty minutes to half-an-hour; use 2 volts
for large articles, and 4 volts for very small
ones. If more solution is required, it Is only
necessary to double all given guantities.
Belore silver-plating, such metals as iron,

Subshiule
copper~ Var

Y copper plofing

Fiece of /
geod srfve |

Arficie fa L
be mifver
plafea

\\-.___________..-'-"""*H I

Electroplating Apparatus

lead, pewter, zine, must be coated with cop-
per in the alkaline copper bath desecribed,
and then treated as copper. On brass, cop-
per, German silver, nickel and guch metals,
The deposit of
silver will be dull and must be polished,
says the Model Engineer, London. The best
method Is to use a revolving scratch brush;
if one does not possess a buffing machine, a
hand scratch brush is good. Take quick,
light strokes. TPollsh the articles finally
with ordinary plate powder.

The eketch shows how to suspend the ar-
ticles in the plating bath. If acceumnlators
are nsed, which is advised, be sure to con-
nect the positive {(or red) terminal to the
plece of sllver hanging in the bath, and the
negative (or black) terminal to the article
to be plated. Where Bunsen cells are used,
the rarbon terminal takes the place of the
positive terminal of the accumulator,
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SIMPLE SWITCH FOR REVERSING
A CURRENT

Take two strips of copper or brass and
fasten them together by means of gutta

Simple Current Reversing Switch

percha (Fig. 1): also provide them with a
handle. Baw out a rectangular block about
one and one-half times as long as the brass
strips and fasten to it at each end two
forked pieces of copper or brass, as in Fig.
2. Fasten on the switeh lever as at A and
B, Fig. 2, so that it ean rotate about these
points. Connect the wires as shown in
Fig. 3. To reverse, throw the lever from
one end of the block te the other.—Contrib-
uted by R. L. Thomas, San Marcos, Tex.

-

INTERESTING ELECTRICAL
EXPERIMENT

The materials necessary for performing
this experiment are: Telephone receiver,
transmitter, some wire and some carbons,
either the pencils for are lamps, or ones
taken from old dry batteries will do.

Bun a line from the inside of the housce
to the inside of some other building and
fasten it to one terminal of the receiver.
To the other terminal fasten another piece

A Unigue Battery

POPULAR MECHANICS

of wire and ground it on the water faucet
in the house. If there is no faucet in the
house, ground it with a large piece of zine.

Fasten the other end to one terminal of
the transmitter and from the other terminal
of the same run a wire into the ground.
The ground here should consist either of a
large piece of ecarbon, or several pieces
bound tightly together.

If a person speak into the transmitter, one
at the recelver can hear what is said, even
though there are no batteries in the ecir-
cuit. It is a well known fact that two tele-
phone receivers connected up in this way
will transmit words between two persons,
for the voice vibrating the diaphragm causes
an inductive enrrent to flow and the other
receiver copies these vibrations. But in this
experiment, a transmitter which induces no
current is used. Does the carbon and the
zine and the moist earth form a battery ?—
Contributed by Wm. J. Slattery, Emsworth,
Pennsylvania.

i

HOME-MADE GRENET BATTERY

Procure an ordinary carbon-zine sal am.
monige battery and remove the zine rod. If
the battery has been used betore, it is bet-
ter to soak the earbon cylinder for a few
hours to remove any remaining crystals of
sal ammonine from its pores.

The truncated, conical zine required is
known as a fuller’s zine and can be hought
at any electrical supply dealer’s, or, it may
e ecast in a sand mould from secrap zine
or the worn-out zine rods from sal am.
moniae batteries. It should be cast on the
end of a piece of No. 14 copper wire. Amal-
camation is not necessary for the zine one
buys, but if one casts his own zine, it Is
necessary to amalgamate it or coat it with
mercury. This may be done as follows:

Dip a piece of rag in a diluted solution
of sulphuric acid (acid 1 part, water 16
parts); rub the zinc well, at the same time
allowing a few drops of mercury to fall on
a1 spot attacked by the acid. The mercury
will adhere, and if the rubbing is contin-
ued so as to spread the mercury, it will
cover the entire surface of the zine, giving
it a bright, silvery appearance,

Next procure what is known as a wire
connector. This is a piece of copper tube
about 1% in. long having two thumb
serews, one on each end on opposite sides
(Fig. 2). The upper screw is to connect
the battery wire, the lower one to raise
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and lower the zine., The batiery Is now
complete, and the solution (Fig. 1) must be
prepared. Proceed as follows:

In 32 oz of water dissolve 4 oz. potas-
gium bichromate. When the bichromate
has all dissolved, add slowly, stirring con-

COPPER WIRE  VIE W OF WIRE
CONNECTOR

Fig. 2

~—+-SOLUTION
Fig. 1

Details of Home-Made Battery

stantly, 4 oz. sulpburic acid. Do not add
the acid too quickly or the heat generated
may brean the vessel containing the solu-
tion. Then pour the soluuon into the bat-
tery jar, until it is within 3 in. of the top.
Thread the wire holding the zine through
the porcelain insulator of the carbon eylin-
der and also through the wire connector.
Full the zine up as far as it will go and
tighten the lower thumb serew so that it
holds the wire secure. Place the carbon in
the jar. If the solution touches the zine,
gome of it should be poured out. To de-
termine whether or not the zine is touched
by the solution, take out the ecarbon and
lower the zine., If it iz wet, there iz too
much liquid in the jar. The battery is now
rendy for use

To eanse a flow of electricity, lower the
gine until it almost tonches the bottom of
the jar and connect an electric bell or other
electrical apparatus by means of wires to
the two binding posts.

This battery when first set up gives a
current of about two velts, It is useful for
running induction coils, or small electric
motors. When through using the battery,
raise the zinc and tighten the lower thumhb
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screw. This prevents the zine wasting
away when no current s being used.—
Contributed by H. C, Meyer, 132 West Lo-
gan St., Germantown, Phila.,, Pa.

e i o

SINMPLE ELECTRIC LOCK

The illustration shows an automatic lock
operated by electricity, requiring a strong
magnet, but no weights or strings which
greatly simplities the deviee over many
others of the kind,

The weight of the long arm, L, is just a
trifle greater than the combined weights of
the short arms, A and 8. The fulerum of
the lever is at C, where there i3 a staple.
The lever swings on one arm of the staple
and the other arm is so placed that when
the lever is in an upright position, with the
long arvin at L', it will not fall because of its
greater weight bot stays in the position
shown. The purpose of this iz to leave the
short arm, A, when in position at A’, within
the reach of the magnet. Arm L rests on
an L-shaped hook, H; in this position the
door is locked.

To unlock the door, press the button, B.
The momentum acquired from the magnet
by the short arms, A and 8, Is sufficient to
move tue long arm up to the position of L'.
To lock the door, press the button and the

r-—-—ll[lll]lll@ B ]
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Lock Operated by a Magnet

momentum acquired from the magnet by
the short arms, now at A’ and 8 is suffi-
cient to move the long arm down from L'
to the position at L.—Contributed by Benja-
min Kubelsky, 597 W. Harrison street, Chi-
cago, IIL
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NEW ALPINE BOBSLEIGH

A new type of bobsleigh has made its ap-
pearance in the Alps where the sport of to-
boganing is now at its height. The sleigh

Wind Splitter Bobsleigh

has a torpedo-shaped front built to eut the
wind and will seat four or five people. It
is very swift and requires skillful steering
to control it. The coasters wear goggles to
protect their eyes.

s

TENDENCIES OF FRENCH AUTO
BUILDERS

Any general tendency on the part of
French builders of automaobiles is noted with
interest by other makers and users of autos
everywhere, At the recent Paris exposition
the following changes were noted: An in-
crease from 20 to 27 per cent in the number
of cars having 24 to 30 hp. A falling off in
cars of 14 to 20 hp. Only 2 per cent had
6-hp. motors, which is a less number than
the year previous. The 8- to $-hp. cars de-
creased from 17 to 6 per cent. Cars with
more than 35 hp. increased from 8§ to 18

BREAD MAKING IN HIGH
ALTITUDES

A baker who had had all his experience
in the east would meet with considerable
difficulty were he to change his location to
Denver, or Cripple Creek, Colorado, or other
elevated eity. Altitude affects both bread
and cake doughs so that they rise wvery
rapidly and for .the one less yeast (or
weaker) is required, while for the other
less sugar, baking powder and ammonia and
more flour is necessary. Rich mixtures like
pound-eake, wine-cake, ete., require from
three to four ounces to the pound less sugar
and one-half the quantity of baking powder
and ammeonia used in the east. Ladyfinger
mixtures, angel c¢ake and sunshine ecake,
=ayvs the Baker's Helper, require about two
ounces to the pound more flonr.

. o

MILKING MACHINE

A machine for milkimg cowgs exhibited at
a Canadian fair the past fall ereated con-
siderable amu=sement among the farmers
who preferred the old-fashioned méthoud,
but was sald to be a working sueress just
the same,

The machmme consists of an alr-pump, a
reservoir for milk and four cups tw rasten
to the cow’s undders. These cups are shown
in detail in Fig. 3. They resemble telephone
receivers and are held on the cow In the
manner shown in Fig. 3, by a rubber disk,
B, through which the udder is thrust. A
emall tap is used to furn off the milk.

The farmer sits down at his stool and
moves two levers alternately. These work
the pistons of a double air-pump and suck
the milk from the cow into the barrel of
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Fig. 1

Fig. 2

Practical Milking Machine

per cent. Four-cylinders cars are decreas-
ing:; the one and two-cylinder are increas-
inzg. Four-evlinder engine: are being east in
one piece. Jump spark ignition increased
from 23 to 45 per cent.

the air pump, and from there it falls by
gravity into the receptacle. From one to
three cows can be milked at once by this
method.—Contributed by Fred Crawford
Curry, Brockville, Ontario, Canada.



THE BEILIMY INATER
INITAVETI ONE

By the Brooks System

There is no reason why you cannot own as good a boat as the best boat factory can
produce if you will use your leisure time to advantage and build it yourself.

The fact that anyone using the Brooks System, no matter how inexperienced he is in the
use of tools, can build his own boat at the cost of a little lumber and a few naﬂa, has
brought boats within the reach of all. All the boats built last year, by all the boat factories
in the United States, combined in one fleet, would not equal the number of boats built
during the same time by novices using the Brooks System. Our catalog gives pages of
testimonials with photographs of the boats built by amateurs using the Brooks System.

The Brooks System consists of exact size printed paper patterns of every piece that
goes into the boat, a complete set of halftone illustrations showing an actual
picture of each step of the work properly done, detailed instructions to build,
covering the entire construction of the boat, and an itemized bill of all
malerial required and how to secure it.

We tell you how to lay the pattern of each particular part on the proper piece of
material and exactly how to cut—you cut. We then tell you how to fasten each part in
its right place—what kind of a nail to use—how to drive it—you drive it.

You need no mechanieal ability, the Brooks System supplies this — how is shown in
the catalog.

Many professional men are taking up the Brooks System for mental relaxation — for
the pleasure of working with their hands and for exercise.

We have started hundreds in the boat building business. One man built sixteen boats
from one set of patterns last secason—another built ten—the materials cost very little—we
furnished the dﬂiﬂn—ﬂlc}? did the work and sold the boats at a Liﬂ ]:ra-ﬁl'.

You need l.'lu}r nntl'linﬂ from us but the patterns. We have them of all kinds and
sizes, from small row boats and canoes to sea-going vachts. We have over fifty styles and
sizes of boats and boat patterns, each one perfect in design for its purpose. QOur catalog
illustrates the product of the best staff of designers in the world.

Over ten thousand amateurs throughout the world successfully built boats by the
Brooks System in 1905,

When so ordered. Patterns are Expressed, Charges Prepaid, C. O. D.. Allowing

Examination.
KNOCK DOWN BOATS

campl:t: from keel to cushions and ﬁt‘tinﬂ. We send you a cﬂmplcte Knock Down Boat
even to the paint, at a cost of very little more than the cost of the raw material.

ILLUSTRATED CATALOG OF ALL OUR BOATS FREE
BOOKS WE PUBLISH

Useful information for the Amateur Yachtsman and Boat Bui]d:r,- Price 25 cents.
The Principle and Operation of Marine Gasoline Motors. Price 25 cents.
Book of Designs for Practical Boat Builders. Price 25 cents.

BROOKS BOAT MANUFACTURING CO.

Originators of The Pattern System of Boat Building
3703 Ship Street,, = = = = = Bay City, Mich., U. S. A,




PHOTOGRAPHY ONE MAN'S DOOM;
ANOTHER'S SALVATION

A photograph can unfailingly pronounce
the guilt of one and as effectually declare
the innocence of another. In these days no
other agency is so greatly feared by the ex-
pert criminals of Europe, as photography.
The scientific photographer has the most
fascinating of all investigations in perfect-
ing himself as an expert in eriminology.

There iz a positive difference in the size
and shape of the red blood corpuscles of
men, animals and birds: there are other
features absolutely distinctive, and when
shown enlarged upon a sereen the difference
fs evident to any observer. A man in Wales
was arrested for murder, the chief evidence
being a blood-stained ax. The man claimed
he had killed a goat. At the trial it was
evident tbhe stain on the ax was human,
not goat's blood, and that an attempt had
been made to clean the ax, which the pris-
oner had denied doing.

Almost the only clue found on a woman
murdered in Paris was a short gray hair,
This hair was photographed and shown in
comparison with a hair taken from the beard
of an aceused man. He was released. Soon
after another arrest was made and again

the two bairs did not mateh, It was then dis-
covered the hair in evidence was not a hu-
inan bair, but a gray hair from an old, yel-
low dog. This discovery led to the arrest
of a third man who ‘owned such a dog, and
he confessed to being the murderer,

The work is something giving scope for
endless study and resourcefulness, and not
every one could be more than ordinarily
suceessful, but for one with natural ability
to unravel mysteries, the possibilities for
renown and remuneration are large.

-
FOUND NEW CLAY-TREATING
PROCESS IN THE BIBLE

A man who was searching for the best
clay to make crucibles read in the fifth
chapter of Exodus about the use of straw
and stubble by the Egyptians in the manu-
facture of brick, He bhoiled some straw and
mixed the dark red liguid from it with elay,
which greatly increased the plasticity of the
clay. Tannin was discovered to be the
active agent and then by nsing a solution
of tannin in water in treating other clays
he seecured the same result. Sun-drying
instead of burning is used in this process,
superior results being obtained in ten days.

THE IDEAL SIGHT RESTORER

Is Your Sight Failing ?

Do You Wear Glasses?
Do Your Eyes Cause Headache ?

Do Your Eyes Smart or Burn ?
Are Your Eyes Glassy or Strained ?

Are Your Eyes Inflamed or Red?

All refractive errors, muscular trouble and chronic diseases of the
Eye successfully treated by scientiric MASSAGE.

to write us to-day, and we will send you by return mail our lllustrated

IF you have trouble with your eyes for any reason whatever, we want you

Treatise on the Eyes. This work has been produced after much re-

gsearch and expense,
fully illustrated.

It contains a wealth of valuable information, and is

THE IDEAL SIGHT RESTORER is adevice g0 made that re-

sults from its use, although slow, are permanent.
¥ eve in Nature's own way, with simple massage.

It treats the
Hundreds of

people have forwarded unsolicited testimonials to us, and no
doubt among them is some ope in your city or town who bas
used The ldeal Sight Restorer with gratifying results,

Do not fail to write us to-day for our literature.

abeolutely free.

It is

THE IDEAL COMPANY
239M Broadway, N. Y.




The “OTTO0” Suction Gas Producer

is saving money and making‘ friends wherever installed. In l:an]'unution
with the ** Otto ** Gas Engine it makes the rare combination of
reliability and economy. For plants 20 H. P, and up it will pay the higgest
kind ¢f a dividend. Discard the worn-out and dangerous boiler for an

* Otto *’ outit and save money in fuel, insurance. help and repairs. In
writing for Catalog tell us your needs in detail. Mention this paper.

OTT0 GAS ENGINE WORKS. Phila, Pa.

Absolutely FREE

For 30 Days ONLY

We will furnish FREE of charge
to every purchaser of a

| JUNIOR | | &0
MARINE MOTOR oy

a complete set of BROOK'S Patterns, which enables A Book of 150 Pages Neatly Bound in Cloth
any amateur to bulid his own boat at a moderate cost, By Dr. E. W. Longanecker, & Gasoline Engine Export of fourbeon
= :i---:r.\ qz;u']n-.-n--r with !|£1.'-i.rraul arbom I'_'!::gim-n_t .
Y - 12 acomplets, pluinly written wor L, containimg the practieal points
. 1_ CY LIhPEH ~ o [Engine needed by a purchaser, owner or operator of n Gasolins Hut-,ulz-.
Model {;n 14 H. P, weight 70 1bs, Price, 35.50 onl LCovering in a thorough menner troubles and remedies opeonnt-
u Ko " g L b 47,756 Th ¥ ered im operating eogines in MOTOR VEHICLES, LAUNCHES,
Wi H_'a T i 140 = i 093,25 Prj::; ?llll}:!:,rz;lh:.“TLIILH“E.'I.Iﬂ‘l. Every line tells something, Every
e o e rest.,
2-CYLINDER ara Ket See the Subject Mattor 4 h
. i ject Mattor in the fourth a?,t. of the Index of
Mc:-u:iel H,3¢ H, P._wl?!ght 1 El_:.l' Ihs, Pr'lcﬂ, 871.00 :*r:' I?IJ].T THE PRACTICAL GAS £ GINEER
3 ?II-' : :' ,: ﬁ;} :+ 4 lgg?l;} Howsd Filtcen Pages of Index like this
"3 = ' b FOURT D
Difficult Starting, li--mE: f--I1-I. Eﬁg—%.ﬁi...ﬁﬁ; n Gas Enpine,
_ﬁgl of the standard 2-115?[1; type amerevarnihle. Take tumuw from Gissoline, Explosion. Expansive Foree, Explosive
advantage of this special offer, ORDER TO-DAY force,  Electrie Spark Tgnition,  Eleotric Peints, Terminals or
and we WHﬂl make Shiﬁment immediately o Electrodes. Engine Room. Exhaust Conmeetions. Exhaust Mnffers,
: o Exbaust into Floe or Chimpey Exhaust juto Well or Cistern.
H w Exhaust i‘rl!m.- Box. Elestric ]!".__'I:I.Ihlr. Electric Connections, Engi-
Tl IE JUNIDR E GmE .um neer for Sure. Engine Hard to Btart, Why?  Engine Should
Hun Empty at First. Engine Shuts Down When Too MuchFuel,
Consolidated with Beonomy Under Full Load.  Eleetric Current Tested. Exhaust
Sounds & Guaide to Loproper Hunning.  Eogine Slows Up and

Stops:. Exploring Interior of Cylinder. Fuels Used in Gas or

Gnsoling Engines.” Four-Cvele Prinelple
. § - 150 Pages in the Busk on just such Live Subjeots as these, It isthe
Biggest Dollnr’'s Worth of Book ever offered. Sent postpaid on
receipt of price #1,00. Remit by Postal or Express Money Order,

472-488 Carroll Ave., CHICAGO, U. S. A. Address, E. W. LONCANECKER, M. D., Publisher,

470 Madis n Ave., Anderson, Ind.

$100 The New Pierce Gasoline Motor

It will develop more power on less fuel
: than any other make in the world....

Built on modern lines and up to the very latest practice; made from the best material, and
T b o e i LI s e B siwns i Mors than 12,000 PLEROL
ATE o in aacling ra forove Ji'l : ra than 12,
HGTIZH}RS are in use in aiT parts of the world. i W hrnw Enﬁa'f' and :]Ju. build them right, in
« Wb
(iuarantee Them to Give Satisfaction.
If they do not, send them back and we
will refund your money in full. . . ..

The PIEROE MOTORS are the best in the world and cost less than the poorest. We guar.
antee them against defective material fur life. If r:m want power for nnlﬁ ar , Writu Tor
our printed matter, stating your needs, We also bulld other sizes up to 1 ﬁ ll.. slso Marinn
Motors, Launches and Auto Boats. Be sure and sddress

.~ PIERCE ENGINE COMPANY, - Dept. 2, Racine, Wis.

3 1-2 Actual Horse Power




You Want Practical
WELL DRILLING MACHINERY

Eﬂl to develope that
57 Mineral, Oill or Water

_____ = . proposition; we have it. Guaranio®
. I i - it to work satisfactorily.

Tell us about the formations, depth, diameter holes; will send
printed matter and can save you money.

THE AMERICAN WELL WORKS,

AURORA,ILL., U.S.A.
CHICAGO, ILL. DALLAS, TEXA

$HWater Motor$3.50 13 H.P. Bike Motor, $7.50

Al % Divine F ¢ Water CASTINGS WITH DRAWINGS
nrEe ine Faneet Wate 5 2
Motor for a limited time $3.50, I:'::T.'In?:.ﬂ té;:‘-‘u?] aﬂf;ﬁmﬂ~ %rﬂgst:f

complete, with the Morton guoaran- 32
tee. Attaches to any faucet, For logue and full particulars.

Polishing, Sharpening, and Grinding. ;
Runs a1f klull!! of Eiuhl.. MMMIJE;II!\. EUREKA MFG, & SUPPLY CO.
like Sewing and Washing Machines, ET.PAUL, = = = MINN
Lathe, Drill, Dynamo, Buzz Saw, ete.
Nearly twice as large ns any oth-
er pdvertised motor, Gttt Inclodes
Emery Wheel, Cloth Buffing Wheel
Felt  Polishing Wheel, Seasoned

BB Voo puiey, ‘Leater Toune ol | | Gas and Gasoline Engi_e and
Motor Castings 11 to 16 B. P.

rinted instroctions. Money He-
unded if not satlsfactory.  Order

Aunto, Marine and Stationary. Booklet on Request
We sell blue print drawiogs of elther 2 or 4 cycle type.

now, or write immediately for Mor-
ton's FREE Motwr Book.

THE GEBHARDT MOTOR CO.
930 Hancock !t-. Phila. Pa.

AGENTS WANTED.
CASTINGS FOR } H. P.

;IUETDH 'FG. CO., Dept, V, 130 Fulton Street, NEW YORK.
BE YOUR OWN BOSS

GASOLINE ENGINES
PRICE, complete set of

MANY MAKE $2,000 A YEAR
You have the sams chance, Start a Mall Order Business at home.

Castings, Including all
parts in rough with blue

We tell yon how. Money coming in daily. Enormous profits
Everything fornished, Write st once for our “Starter' and FREE
particulars.

P.M. Krueger Co., 155 Washingvon 8t., Chicago, Ill

1 $ED 3 GOES LIKE SIXTY
¢ S ] SELLS LIKE SIXTY
— ; - SELLS FOR SIXTY

T, SASOLINE

= Crone 0
Churn, Washing 18,
Ice Cream Froeser, ofo,
s Send for eatalogue.
GILSON MFG. CO,
ort Washington, Wiz

Send for our booklet on Stationary and Marine Engines.
Also castings for same.

L. W. GILLESPIE & COMPANY, = Marion, Ind.

7 o
25 Park St ATP

FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
worls at moderate cost.

Gas, Gasoline or Kerosene Engines for all purposes from 2 h. p. up.
Cut out complete advertisement and send to

Fairbanks, Morse @ Co.
Monroe Street, Chicago, Ill.
Ploase send me 1llustrated Catalogue No. W 449 Gasoline Engiaes.
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“UNION ST Saw

(Almost a complete workshop in one machine)

1s suitable for various kinds of work—ripplog inch
thiek), eross-cutting, mitering. ete., and wltn r.he a.ddit on of
extra sttachments, rabbeting, roovin gninlng, dadoing,
boring, scroll-sawing, edge-moulding, heagi'inﬁ

The heaviest, most substantial, accurate easiest running
machine of its kind on the market.

Machines Sent on Trial, Send fer Catalog “A"

THE SENECA FALLS MFG. CO.
102 Water Street, -~ = Seneca Falls, N. Y.

IMHANL[:S USE FILES I AIR- cuo'iﬂfnm;; HBE

5 HORSE POWER

Borefixf. Plenty of
cooling surface. Mo

Arethey getting the Right Files at the Right Prices? engine ever con-

EVERY FILE WARRANTED. gtructed with so few

6 inoh Mill Bastard perdos. # .80 Price each B sents working parts, Can

g o L " BB wowmoog o hold your hands on

0. . M . ch 1.2 L OO - the pins after englne

& = Dl LT0 i has been working

21_4 1 E}llm 1Il.I:Pr rl.lljE W .g; W .... "? (1 . ﬂll 'dﬂ-}‘a- Write for

l g % moowmm w“ ! T B agency. Gasoline
LET U3 EXOW THE LIND YOO USE. OUR PRICES AND FILES WILL SLTISFY tank outside.

OVER 500 DIFFERENT CUTS AND BIZES [N ETOCE, Welght, 900 1ba,

CHICACO, ILLS,

PERIOLAT BROS,, & mommootewsrs. | | Air-Cooled Motor Co., - “Lansing, Mich.

LATHES

9 to 13 inch Swing

Liat price, $65.00 and up necord-
Ing to mize, When ready to buy
send for Lathe Catalog and prices

Sharpens any Lawn-
mower accurately in 10
to 15 minutes, makes
the bladesa aosolutely

true, givea them a per-
fect elearance, does the
work quicker and cheap-
er than it can be done
by hand. Nothing like
iton the market. Made
for both hand and pow-
er lse.

Write for full descrip-

tion and prices
TODAY.

THE ROOT BROS. CO. - Plymouth, Ohio

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

SHEPARD LATHE CO.
AlS81 W. 24 S§t., Cincinnati, 'ﬂhin

T W.F.& John Barnes Co.
e —— g 1M REuby Bt.., : 3 Rockford, IlL

KEROSENE OIL ENGINES -

MARINE. STATIONARY, PORTABLE.
No Danger, Maximum Power, Lightest Welght, Simpla,

Hellable, Economical No Batteries, Self-lgnition by com-
pression. Fully Guaranteed. Write for Catalogue P. M.

International Power Vehicle Company
253 Broadway, NEW YORK.

B.F. BARNES'

CUTTING LATHE

For foot or power as wanted. Has
power cross feed mnd compound
] rest. A strictly high-grade mod-
_ern tool. We alan gmld akinch
TlInthe, Deseriptive ciroulars of
eaph lathe upon regquest.

B. F. BARNES CO.. Rockford, lll.

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes. send for Catalogue.

stlsn.swir
New Features, - Sebastian Lathe Company, 107 Culvert St., Cincinnati, O.

Flease mentlon Popular Mechanics when writing advertisers




" EVERYTHING FOR THE BUILDER |
ASSEMBLER . JOBBER . DEALER | .

WRITE

-' . H. NEUSTADT Co.,

FOR

IT

ST. LouIs, |
Mmo. [

ROBERT BATTERY METERS

GUARANTEED
VOLT-AMMETERS, - = E6.00
AMMETERS, - - - = bhAO
VOLT-METERS, - - = 5.00

SEND FOR CATALOG
ROBERT INSTRUMENT CO.
B0 Shelby Street, Detroit, Mich.

Hu'lsinger Autn-SparEar

BAS EIHIIEI 'H‘ITI'IIIIlT BATTERIES

?—, i No other machine can do it suecesafnlly for
~ £ lack of original patents owned by us, No

a  twist motion in oor drive. No belt or
switch necessary, No batteries whatever,
for make and brenk or jump-spark.
Water and dust-proof. Fuolly gusranteed.

' MﬂTSIN{lEE DEVYICE MFG. C..
146 Main Bt., Pendleton, Ind., U.B. A

Tree / o Tl ¥

CURTISS = =
Silent-Running World’s Record

MOTORCYCLES . ..

21 and 5 h, p. Many new features and 1:::1prmem|:lg:s.
je cars, MOTGrey le parts and access0r
Ajrship muturs. i e F R‘EED
C. H. OI.IRTISR MFC. CO.
Hammondsport, N. ¥.

Box 489,

["Eldredge Batery Volt-Meter

Reading O to 3 Volts in ) Divisions

A convenient and gmtl-:n.’l 1natrnmant
for those who use Primary and Btorage
Battarles. Its rangs will cover two cells of prlmary or coe
soll of Btorage Buitary, 18 Dean Goar in o resdings. Noo-

pemovabls nots on sirang sontact posts. . . Frice Bd.

FLOREDGE ELECTRIC MFG. CO., Springfield, Mass.

l"u PAGE ELECTRIC BOOK FREE
rite forit. We will also send you our
spaelal slan by which 'ﬁucmmummy

nrticl(- n our big catalogue No. 20 ab
utely FREE. Jullus Andrae & Soms Co., T4 W. Wu.tar Bt., Milwankes, Wis

THE LIGHTNING AGE.

Frank L. BStanton.
What's the world a-vomin® to, a feller'd like to
know,
When they're makin' ice to order an' manufacturin’
snow ?

An" now, as if to vex us, another thing we hear:
They're makin' rain in Texas without a word o
prayer,

The citips—they're gone out o sight;
like & dream,

For when they have a cloudy mnight they ron the
gtars by steam!

And here’'s the lightnin’,
man is boss,

And all the strest ears skimmin'
mule or hoss!

it 'pears just

with a song, proclaimin’

"long without a

And here's that ringin' telephone, which never seems
to tire,

But takes & man's voice, free o' charge, across six
mileg o' wire;

And here's the blessed phonygraf, which makes your
memory valn,

An' like a woman, when you falk, keeps talkin' back
again!

Lord! how the world is movin' on beneath the sun
and moon!

I ean't help thinkin' I was born a hundred years
too so0n;

But when 1 gu —praise be to God!—it won't be in
the night,

For my grave will shine like glory in a bright olee-
tric light!

SPECIA

GAS ENGINE GENERATOR

Steady light from an ordinar
(iasoline Engine.

Rochester Electric Motor Co.
23 FRANK STREET -

(ias or

Write for Bulletin.

ROCHESTER, N.¥.. U. S. A

Please mention Popular Mechanics when writing advertisers



Faster than an Auto
Cheaper than a Horse

GET A MANSON'

It is speedy and reliable, adapted
to all roacL and nu.intarincd ata

moderate expense. Attachments
designed for leasure and utility

Write us
Fowler - Manson - Sherman

Cycle Mfg. Co., l
Clinton and Fulton Sts., Chicago, Il

ILESY [THAN JUC.|

Per 100 mil total

cu;t uIE“ uE:et:'u:fir:n Illaﬂn A R M A c

THE STANDARD OF AMERICAN MADE
MOTOR-CYCLES

HILLS ARE AS LEVEL ROADS TO THE 3 H. P.
ARMAC MOTOR

Fully Guaranteed — Ample Power to take Two

Riders over any Country Road, and will with-

stand Rough Road Use Every Day in the Year.

A Practical Machine for Business Purposes, Lug-

gage Carriers, Tandem and Side Car Attachments.
CATALOG FREE.

Are you on Our Mailing List?

ARMAC MOTOR COMPANY

476 CARROLL AVE., CHICAGO, ILL.

MAGNETOS

arket.

Take the Place of Batteries.

“Quick Action”

IGNITING DYNAMOS and

- The most Relisble Sparkers om the

Jump Spark Coils
FOR ALL FURFOSES

Bingle, Deubla, Triple and Quad-
rapla for Ht:ttfnnnry Engines and
Automobiles, Guaranteed in every
particular, Fine Yibrator.

SEND FOR CATALOGUE Ik

THE KNOBLOCGK HFIDEMAN MFG, COMPANY

EQUTH REXD, TN D

ANYBODY
CAN USE IT

Blowouts, candbolls,
glass cuts or other dam-
age spots on Ouler cas-
Inga; torn off stems, split
oF punctures to inner
tubes vulcanlzed as
good a3 new with our
Yulcanlzers.

We want to send you
cironlars, and what
others say.

« Stitch - in-Time ™
Yulcanizer Co.
Topeka, Kan.,

U. 5. A.

rhis Bhows Ouar
“yvim”

Butt Spark
Magneto

@ make other Types for

ignition
Also

COILS

of all kinds. Writa
for prices and full
information

THE TRITT ELECTRIC CO.,

UNION CITY
INDIANA

" etabHshed 14 vears.

AUTOMOBILES $100 AND UP

Wa will mail our large Illustrated Bargain Sheet of new and slightly used Automobiles rn
» receipt of your name and address. This sheet shows acourate phocograpnle views of more
than 50 Automebiles offerced as low as $100. Write plainly to

H. CRAHAM CYCLE CO. Inc.

G0l=603=605 Madison Street. CHICACGD I1LL
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FREDOEU D1 EEL DIV FAIND Foundries, Bolt Works, Etc,

THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED.
Made of any Gauge of Sheet Steel desired. Never goes to pleces, and always gives entire satisfaction. Try samples

and you would not be without them at any price.

borings,oil drippings, etc.

uitable for handlin
castings, ore, quartz and other substances, and for use under lathes and drill presses to catch the t

KHILBOURNE @ JACOBS MFG. CO. =

bolte, rivets, nalls, screws, nuts, washers
urnings, trimmings,

Columkus, Ohio

No. 602 NAPANOCH Pocket-Knife Tool Kit

Everybody's
Pocket Tool Chest.

Leather Pocket-Book, 4% x814
inches, containing PockgT
KNIFE, FILE, SAw, CHISEL,
ScrEw-DRIVER and REAMER.

Each tool firmly attached or
detached to the Pocket Knife in
a second.

Made in America by skilled
American mechanics,

WARRANTED

Sent postpaid on receipt of
$2.25

Use 5 days, and if not sat-
isfactorv, return to me and 1
will refund the money.

U. J. ULERY, 7 F Warren Street, New York City.

EVERY MACHINIST

who reads this adv. should
ask his dealer fora How=

land Pomp Oiler., Hand-
iest thing around a lathe.

Can kt‘.‘.t.‘]i ow of oil on cut
off and threading tools.
Sample % Pint Brass
$1.25 Prepaid.

We manufacture Pump,
Valve, Drip and Spring Bot-
tom Ollers. Forsale by job=
bers and dealers.

Free Catalogue.
# Maple City Manufacturing Co,
MONMOUTH, ILL.

AUTOMATIC PIANO PLAYERS —The plano
playing attachment has developrd more rapidly dur-
ing the past five years than any other feature of
plano manufacture. The idea is not new, a patent
having been issued in England in 1694 for suoch a
deviee, which was moderately successful. The uose
of the moving perforated strip of paper, which is
most generally used, was Invented in 1847, but not
until recently was the prejudice against ““‘mechanleal™
rlaying removed by the addition of several control-
ing features, which nllows of considerable intelll-
gent variation.,

~sifj—ie—ip

PROBLEM IN CHAIN WELDING —Flive sec-
tlong of broken chaln were gent into the blacksmith
shop, each sectlon containing three links, thus:

CE DO C D CIUW D T

The foreman blacksmith told one of the fires to
connect It up by three welds. How was it done?
If not clear, refer to answer on another page of
thiz issue,

s

USED SAND TO RAISE A FALLEN HORSE.—
The off horse of a big brewery team had slipped
and fallen on one car track with the wagon turned
20 a8 to block the other track, also. Driver and po-
lieemen were making frantic efforts to get the animal
to its feet, when 2 Eeen-witted motorman came to
their relief. When he had brought his car to a
gtop, he began operating the plunger that works the
viilve of the sandbox underneath the car, letting a
little mound of sand run ount.,. With his number
plate to serve as a shovel he then spread the =sand
on the pavement around the horse's hoofs,  VWhen
the horse felt the sharp sand, instead of the slippery
pavement, beneath his feet, he readily arose.

PATENTS PENDING.

SPECIAL
OFFER... 650

PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY
AND GREAT BRITAIN,

_ THIS!
FOR THE NEXT THIRTY (30) DAYS ¥poficr readers Yok, & 'na de)and can

Bolts before and
after using
Hawkeye .

Our wrench has more
usaes than any other

be used as a plpe

MECEANICE ONE OF OUR WRENCHES, made with extra fine finish, at a special price of
65 CENTS each, postpaid to any address. We make this offer in order to T wrench, thread cutter,
“Hawkeyve™” Wrench to new readers who are not aguainted with its merita.

Order now oryou The HawKeye Wrench Co.,

ntroduce the or nut wrench. T
cutting threads it has

Marshalltown, lowa 3different dies.
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The National Lines of Hexicn;

NATIONAL RAILROAD OF MEXICOD
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

MEXICO’S GREATEST
RAILWAY SYSTENN

Daily Pullman Bervice
between Sg Louis, Mo,
and City of Mexioco

and Homeseekers'

All Year Tourist REatos
Excursion Hates

VIA
LAREDO ROUTE
578 Miles Shortest 22 Hours Quickest

—Aflording—
The Only Through Pullman Service

The Repuhlic of Mexico aboonds in attractions for
Tourist, Proapector and Investor, and the Capital

MEXICO CITY
The Paris of America

is an all-year resort unsurpassed.
Average temperature:
Bommer 63 deg.. winter 53 deg. Fahr.
Only line affording diverse rowie without extra charge.
For illostrated demoriptive liternture, rates, sleeping car
reservations, ete., aill on or addresa

GED. W. HIBBARD, G. R. HACKLEY,
General Passenger Agent, General Western Agent,
Apartado No. & Buite 28040 Juiney Blig.,
Mexico Clty, Mexico Chicago, Il

The WABASH

OPERATES
FAST THROUGH SERVICE

FROM CHICAGO
EAST AND WEST

IT IS OUR BUSINESS TO ASSIST THE TRAVELING
PUBLIC. WRITE US ABOUT ANY TRIP YOU HAVE
IN MIND. WE BHALL BE PLEASED TO GIVE YOU

PROMPT INFORMATION CONCERMING RATES
ROUTES, TRAIN SERVICE, ETC., AND WE MAY BE
ABLE TO SAVE YOU MONEY.

F. H. TRISTRAM, A. G. P. AGENT,
97 ADAMS ST., CHICAGO

C. S. CRANE, GEN. PASS. AND TKT, AGENT
ST. LOUIS

SEMI-WEEKLY
SOLID, VESTIBULED
SPECIAL TRAIN

BETWEEN

| St. Louis and City of Mexico
v»— |RON

IMOUNTAIN
ROUTE

Texas & Pacific,International & Great Northern
and the National Lines of Mexico
LEAVE ST. LOUIS, 9.00 A. M.
TUESDAYS AND FRIDAYS
ARRIVE MEXICO CITY, 8.30 P. M.
THURSDAYS AND SUNDAYS
INITIAL TRAIN, JANUARY 18TH
COMPOSITE STATEROOM
OBSERYATION, DIMNING
AND STANDARD BLEEPING CARS

. C. TOWNSEND

GEN'L PASSENGER AND TICRET AQENT

SAINT LOUIS
ELLIS FARNSWORTH
el D.P.A, 86 Clark St
’ Chicago, 111.

Overland
Limited

California

ihe most luxurious train in the world,
seaves Chicago 8:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two ather fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

Al agents sell tickets via
this route.
Mustrated booklets on
application to
W. B. KNISKERN,
CHICAGD, [LL.
or E. L. LOMAX,
Omana, NEB.

OLl6

Flease mention Popular Mechanies when writing advertisers



GuaranteeElectricCo.

Chicago's Great Dynamo
== and Motor Marlet —

800 Dynamos and Motora actoally in stock, every
one a bargain and fully guaranteed,

We have alao a thousand bargFains in Volt and Am-
peremeters, an;m. Sockets and other Electrical
Apparatus. Lot us quote you on small
complete equipments.

161 South Clinton Street
CHICAGO

ISENDUITMUK 11

My Revisep LisT oF MACHINERY
AND CONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES WITH LO-
CATION AND PRICES. 1 WILL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS.

Willis Shaw, Machinery
CHICAGO, ILL.

171 La Salle St.

TELEGRAFH IMOLES IN SERVIUE 40 YEARS,
—Away out near the farthest point on the Amer-
fean side of Behring sea a line of telegraph poles,
erected in 1866, 1s still standing, sound and strong,
gays the Electrical Review. Thelr permanency is
due, as explained by o recent sclentific visitor to that
locallty, to the fact *that they are not subject to
the ravages of tropieal insects.” Overlooking that
gpot stamds n high, consplenous, wireless-telegraph
tower erected by General Greely in 1904, For
thirty-eight years the old llne has remalned domhb.
From the new tower eleetrie signals flash and pul-
gate a thousand miles out to sea, calling to ships
whose masts are tipped with the new 8t. Elmo's
fire, and far across Biberian wastes, studded with
mountaln peaks, bearlng a message from the new
Hberty-loving world to the liberty-longing milllons of
ancient empires. The world awalts the answer.

TO REMOVE SPLINTERS.—When a splinter of
wood gets lodged beneath the nall and it wounld be
torture to dig it out, try putting on a poultice of
common yellow soap and sugar mixed into a soft
paste with a silver spoon and put on a soft, clean
rag. Tle it around the nail where the splinter is
lodged and In the morning the bit of wood will be
geen nearer the top of the nail, often sticking right
out =0 that a slight pull is all that s necessary to
remove {t.

i i
LONGEST WAGON 45 FT.—The statement was
recently made in this magazine that a certain wagon
40 ft. long was believed to be the “longest ever
made.,” One of onr Iowa readers writes of a 45-Tt.
wagon which has been Iin uvse four years In Des
Moines. Can any one beat this? If not, 45 ft, will

he considered the champion,

BALL BEARINGS

“KNIPE"” PATENTS—Ths Combination:
A Ball Bouring and a Qone combined.
For throst, weight or both,
Laowest rEeu and best bearing made,
For the li ht.rut. to the heaviest work.
All sizen, { inch and up.
Mo fitting—3Just rush it on.
10 cents in stamps for sampleas,

PRESSED STEEL MFC. CO.

5458 The Bourse, - Philadelphia, Pa.
.

| DYNAMO CASTINGS

Sets of Materlal or Finished Parts for the

FRANKLIN MODEL DYNAMO

PRICE §3.50 AND UP

Will light six 8 ¢. p. lamps
Write for iﬂu!-trntud booklet 8

PARSELL @ WEED,
129-131 West 3ist Street, = NEW YORK CITY

Heep Your Tool Room Emery Wheel True by Using
DIAMO-CARBO EMERY WHEEL DRESSER

No. 1, # Inches Long... .......
[1] E.. 3“ (1] 'Ll
(11 ﬁ. -12 i (1]

$5.00
srsiansssss S0
EEREEE SEE a8 "m

Send for Dresser Booklet with Testimonials

THE DESMOND-STEPHAN MFG. CO,, -

Urbana, Ohio

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of

Firm's

Nama

employing men.

If you have no agent in this plant send me full particulars with

statement of commissions paid.

Name____ o

Street

City

State




AND BLOW TORCH

s S

let that will in five minutes revolutionize your views of soldering
posaibilities, Shall wedoso?

EMMELMANN BROTHERS MFG. CO,,

Iy that) ean often be saved three times over on A slngle awkwari,
haril-to-get-at bit of soldering work. Let us send you o little book-

INDIANAPOLIS, IND., U.S. A.

Engineers and all persons
running belts, to write on

WANTED thelr firm’s letter head for

llberal free sample prepald of
“Pulle=Y-Grasp"
for Belts. State kind of belta.
THE CARDINAL MFG. CO.,

Cleveland, Ohio.
Bales Agani Wanted.

One Viss,
Ons Bet GENUINE
nArmnrunz Stocks
and DHes,

WE WILL SEND YOU

One Pipe

Cutter
All for handling pipe from i to1 inch.

ON RECEIPT OF $10.50
Bend for Oatalogne of Complete Line,
ARMSTRONG MFG. CO.,,  Bridgeport, Conn,

One Wrench.

SIMPLE BUT SAFE

THE LANCASTER

too h

= R e High and low water and high pressure alarm for steam boilers. Whistles when water is
igh, too low or for hig
: or fill with water. Will work at any boiler pressure. Sent on approval. You can try it
1= before you purchase, Mechanical agents wanted everywhere.
desoriptive cirenlars, address

GEORGE LANCASTER. =

pressure, The floats are made of terra cotta, will not collapss
or fall particulars and

541 Lexington Ave. = NEW YORK CITY

ALUMINTM PAPER.—Aluminum paper s now
manufactured In Germany and recommended as na
substitute for tin foil. It is not the so-called leaf
aluminum, but real paper coated with powdered
aluminum, and i said to possess very favorable
quelities for preserving articles of food, for which
it 18 nsed as a covering, Chemical analysls has
proven that aluminum paper containg but few for-
elgn substances; occasionally it may contain up to
2 per cent of fron, but never any arsenic or other
polsonous metals,. Henee It appears that the pow-
dered aluminum used for the manufacture of alum-
inum paper is relatively pure. The paper used iz a
sort of artificial parchment, obtained through the
actlon of sulphuric acid upon ordinary paper. The
gheets are spread out and covered upon one slde
with a thin coating of a solution of resin in aleohol
or ether. BEvaporation {8 preeipitated through a cur-
rent of air and the paper is then warmed until the
resiln has again become soft. Then powdered aluom-
fnum iz sprinkled upon it and the paper subjected
to strong pressure to fasten the powder thereon.
The metallic covering so obtalned i neither affected
by the air nor by fatty substances. Alominum paper
I8 much cheaper than tin foll and will, so it is
thought, become a strong competitor thereof,

e

For its maln library and branches the Clty of
Cleveland subseribes to 16 copiles of Popular Me-
chanles,

“We Analyze Everything"

At Reasonable Rates. We Devise New and Original

Nddiae Formulase

The Ellsworth Laboratories
MAX D. SLIMMER, Ph. D.
857 Dearborn Street. = = - Chicago

Start a Mirror Factory

There ia easy work and big profita in this trade for
gome one In every town. The price of a new mirror, 18x
&6, at most any store is 82,00 to 85.00. You can silver
a glass of this size for 20 cents. A moment's thought
will show you the immense profits.

The expense of going into this business is hut a trifle
a8 vou have no machinery or tools to buy., The neces-
sary chemicals may be obtalned at any drug store and
you can do the workright at home in your own kitchen.

We have sold pur renowned processes for years, hun-
dreds of them, for £1.00 to $2.00, and they are worth the

moncy.
Bpecial
if you will return this advertisement with your order,
We also tell you, Free of Charge, how to Emboss,
Grind, Foil, Gold Leaf, Froat, Chip and make Imitation
Stained Glass. How to Tranafer Photos on Glass. How
to Bore Holes in Glass and Out Skylights, All the above
and more for the amall sum of 50 cents. Money back

if you are not pleased.
G. L. PATTERSON & CO. CHICAGO, ILL.

rice now 50 cents [for a short time only]

Dept. 1.

WHEN YOU WANT ANYTHING
AND DON’T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS
ALCONOL (OR GASOLINE)

|

Every mechanie and electrician, professional or amateor, as

well as every honsehold shoo nve oné of these torches for

ﬂ:nuru] soldering purposes, ‘l1he price, 65 cents postpald.
rite for our specisl offer of one of these torches FREE.

CLIMAX MFG. C0O., - - 1 Hartford 5t., Boston

THE CLIMAX

Platinum, Gold, Silver, Etc., without the use of solder or aclds.

SOLDERENE

A new rapld flux »nd tin eomblned for solderlng
and mending Iron, Copper, Brass, Lead, Zinc, Tin,
Bolderene solders anything and everything that the

. '
=

old method of uslng bar or wire golder, aclds, rosin and paste accomplished.

AGENTS WANTED.

THE CHAS. A. THOMPSON CO., -

SEND TEN CENTS FOR A SAMPLE STICK.

41 Cortlandt Street, New York, N. Y.



IIAJ1IINUY LVUIIYUUND

Gunaranteed t~ stop Sparking. Money refunded if it
don't. Put up in eonvenient form, 3% In. long x 1 3-1¢ in. diam,
Wl ve enough confidence In Hastings Compoun , to mail a fall
glze sample stick, upon recelpt of six cents to cover postage.

JAS. L. NEEFUS, Sole Agent

54 DELY STREET, N. Y.

PATENTS

Carelul attention given to the progscution of business befors
the patent office. Patents procured and no attorney fee callecd
for until patent is nllowed. (23 years experlence.) Write
for *Inventor's Guide."  Address

FranKlin H. Hough

Atlantic Building, Washington, D. C.

LITTLE GEM

CEMENT BRICK MACHINE

Qapacity 1200 per day--one man--brick
tamped face down any design, makes thres
t o time. Ouotfit includes 3 plain dies, 1
k, 1 octagon, 1 Hound Corner, 1 Rope
Face, 1 cirele i:]nta for colomn -- MOLDS
for Oap and 8ill, base ball and baluster,
1]

lummns, sto,

A. D, MACKAY & CO,, - 84 Washington St,, - CHICAGO, ILL.

WOMAN RUNS DRY DOCK.—The only woman
in the world owning and managing a dry dock is
Miss Ella Lawless, at Jersey City, N, J. The busi-
ness wias established by her father and at his death
she took up the work in whirh she hns been very
suecessful, Not leng ago the power house was
burned, but she has rebullt, and installed larger and
better machinery than hefore,

e o
- -

L t U A t A Y F t SAWS NAILS, PLASTER AND IRON POSTS. —
e S C S Our ac OI, A new saw s now on the market which sawa
| through lath, plaster and nails as ordinary saws go

throngh wool. [t will even saw cast iron posts,
and other untempered Recently cast iron

LET US BE YOUR FACTORY

WHITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED

MoperLs, ExPeER.

STAMPINGS,
WRITE FOR FREE BOOKLET

THE CLOBE MACHINE & STAMPING CO.
970 Hamliton St., Cleveland. O.

Work

We have one of the best equipped shops in the United States
and can turn out your work for you cheaper than you can
posgibly do it youraelf. Send drawings or models for esti-
mates on dies, tools and manufacture of your article in
guantities.

Metal Specialties Manufacturing Co.

IE."" wW. R!-nﬁﬂlﬂh ﬂt.. ﬂhlﬂljﬂ. v.S. A

metals,

Established Over 38 Years

posts Iln the front of an old bulldlng were sawed
through, which saved taking out the posts and send-

ing to a shop. The saving on this one job was $150,

A"n MODEL wna“ The handle is adjustable,
Inventors' Ideas Developed, Oirculars Froe. sl
WM. GARDAM 8& SONMN, (Inc.)
45-51 BRose St. New York

KNOWLEDGE OF MECHANICS REQUIRED,—
The study of mechanies has taken a great stride dur-
ing the past few years, and no young man's educa-

nnﬁs MADE TO ILLUSTRATE CIRCULARS,
CATALOGUES, OR ADYERTISEMENTS.
Clean, bright, showy, cute—bringing ount details

¥ perfectly. Our prices ars reasonable, all work
. guarantsed—Ilet us figure on your job.

WEITE FOR BAMPLES

ACME ENGRAVING CO.

e 157 Washington St - Chicago

- *
- L

tlon is considercd complete these days unless he has
acquired some knowledge of maehinery. It is prov-
Ing useful in nearly every branch of business, and a
good general mechanieal knowledge will never come
amiss. In the want columns of the newspapers there
iIs a preponderance of advertisements calling for
young men with technical knowledge, and employera
complain of a scarcity of really well-equipped men
dalong this line.—Motor Way,

Going to Put It on the Market?

You have the article ; we have the brains and the equipment for making it at the lowest cost.
We manufacture and ship all kinds of Special machinery en contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Enginears and Machinery Mfrs.. (inc.) 43 to 45 5. Canal Street, Chicago.
LONG DISTARCE "PHONE, MAIN B39,

SOLDERING SET SPECIAL, 25 Cents

Ta introduss our catalogne of novelties, ete.. we offer youn this
aplendid bargain. Ouottit consists of 1 soldering iron 12 inches long,
1 box pulverized resin, 1tin plate for tianing copper, and 1 bar of
3 Just ssshown in picture. Put up in a neat [m: with full
directions for use Guaranteed to be thornaghly practical. There's
alwave something to mend around the kitchen and every famil

ought to have one of thess outfite. At this bargain price oor wtoc

may soon be éxheusted.  Bend in your order tod o it now.

——— ay. D
Price, per set, postpaid. only 28e, 2 sots for 40c. W. H. MILLER & CO, 739 E. 4th 5t , 5. Paul Mimm,

|-|-|-3-|'r

¥ou will be delight




POPULAR MECHANICS
PATENT BUREAU

invites the co-operation of Inven-
tors, Mechanical Engineers, Drafts-
men, Machinists, Superintendents
and Foremen of Shops and Mills,
and Skilled Mechanics in all trades,
everywhere, in building up a Patent
Bureau that will give honest advice
to inventors, protect their interests
by good patents and strong con-
tracts; assist inventors in perfect-
ing their inventions, and in selling
their patents when obtained ; andin
all matters to render careful service
and give full value for money paid.

We have a Patent Bureau of
which it can be said: “Conducted
So You Can Trust It;” just as this
magazine is “Written So You Can
Understand It.”

We have been getting patents for
the past twenty-five years, and hope
to be in the same business for
another quarter of a century.

We want the business of practical,
hard-headed inventors---not the per-
petual motion cranks. We charge
moderate fees for services rendered,
and do not care for the business of
those who expect something for
nothing.

Our booklet about Patents con-
tains much information in small
compass, and you can depend on it.
Send for a copy.

—_—m
e —

POPULAR MECHANICS

PATENT BUREAU,
Journal Building, 2 Chicago, IIl.

PATENTS SECURED |

If you have an inventlon, have ft patented, but, be sure of
FOUr altorney, or you may spend more money than 3 necessary,

Al my clie nts are pleased with the prompt, eflclent sérvices
rendered by me, and also with the amount of my fees. Let me
refer you to thein.

If you have an invention not folly designed or perfected,
maybe L can help you.

WALTER B. BURROW
Patent Attorney and Mechanical Engineer
Norfolk, Virginia

205 Duke Strect, -

I SELL PATENTS

c' |F YOUWISHTO BUY OR LEASE THEM- &€
., ANY DESCRIPTION-WRITE ME. IT WILL P
UL\RLES A SCOTT D8 s e
SECURED OR FEE RETURNED
FREE n inion as to patentability. Bend for qu.d-u
free distribution. Patents secursd by us advertised fres.
EVANS, WILHENS @ Co.,
No.717 F btreet N. W. Washington, D. C.

PROVE PRO FJTFmBLE TO BOTH OF US,
IFEALD., M.Y.
Hook I.h What To Invent, finest publieation
Mew Yark Officea, 182 Nasgan Btreet, N. Y. Citry

CHICAGD MODEL WORKS
[75-18 E MADISON ST, CHICAGO, ILL.

WRITE Fidll CATALOGUE
(IF MODEL SUFPPLIES

ATENTS

ESTABLISHED 1867
"i"a.luu.l:r‘.ta Book om Pﬂtantu FREE.,_Tella how tosecure
them a.l; nw cost, How toeell s Patent and What to

Invent for Profit. (Gives Mechanical Movements Io-

MODELS

unanmmmum 918 F. Street, Washington, D. C. -
tise and leave samples. State age and present employ-
SplitdorF LaboratorY

al ltI to Full of Money-Making Patent Informa.

:iu:?he W h“n FREE%-.‘- :IllwIT::rkt: i

HEW YORE OFFICE. 2588 Broadway, New Xork City
PER MONTH 355710 Faval” et e, advor:
ment, mau Cnm IRIY
Dept G. pek, Chlcago

(Established 1568
WE MAEE A

EPECIALTY OF YOUR
WORK.

YOU HAVE AN IDEA and require exact
workmanship to fully demonstrate Its FULL
FPOSSIBILITIES.

WE MAKE n specialiy of MODEL MAK-
ING, EXPERIMENTAL WORK and ME-
CHANICAL ENGINEERING of the highest
character.

YOU WANT THE BEST WOREKMAN-
BHIF—WE HAVE the Iatest improved mas

I chinery and the highest type of englneering

ability.

Tell us what you want, we may be able
to help yon and would be pleased to glve
you any Information.

SPLITDORF LABORATORY @

Block 21, 17-21 Yandewater S5t., NEW YORK CITY

Pleass mention Popular Mechanlcs when writing advertisers



REFERENCES: American Water Motor Co..
Blum Shoe Co., International Fence and Fire
Froofing Co., Winget Concrete Machine Co., Century
Chemical Co., By-Products Co., Columbus Phar-
macal Co,, FRichmond Eleetrie Co.,, M. C. Lilly &
Co.,, N. L. Hayden Mfg. Co., Murray Engineering

\L_;

WE MANUFACTURE TO ORDER

DIES. TOOLS ano

AUTOMATIC [\JJACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, SEND DRAWING OR
SAMPLE,

BOOKLET FREE. WRITE TODAY.

Stamping & Tool Co.

DEP. C LA CROSSE, WIs.

$100,000 offered lur one in-
Jvention; $8,500 for another,
Book “How 1o ﬂhllln a Patent” and
“What to Invent” sent free Send
rough sketch for free report as to
.patentability. We advertise your [
,patent for sale at our expense. [
Chandlee & Chandlee, Patent Attorneys, | | |
959 F. Street, Washington, D C. |

_,.-ﬁu"
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Gasnlene Motors 3 Gastings

A complete line !‘n:rn: 1% to
n-.-r.v&.«m‘_,‘] | h. p., for Bieyeln, Aummui}ila.
o R B SLEY h‘[u.rlnﬂ or Eta.tlunnr;r Also ate
# tachable motor outfita and Qom-
plete MOTOR-CYCLES, Hend
stamp for catalogue.

| STEFFEY MFG. CO,,
Avenue, FPhiladelphia, Pa.

2941 Girar

Advertlsmg Kites, Captive
and Aerial Banners

for sale or rent. We will contract to fly your
advertisement on anv size banner desired from 500 feet to
2000 feet ﬂhnu the earth. Expert kite men sent to any
part of the U. S, if desired. Terms reasonable Address

Harhert- Aerial Advertising Co.
1627 Briar Place, CHICARGO, ILL.

{ SECURED PROMPTLY and with special ||
PA I EN I S regard to the Legal Protection of the I
Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UFPON REQUEST.
Consmltation Free, Necharge for opinion 48 1o the patentabllity and Commercial Value of Inveniors' ideas,

HIGHEST REFERENCES FHOM FROMINENT MANUFACTUREKS.

SHEPHERD @& PARHKER, PATENT LAWYERS |

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

Co. Globe Mch. & Stamping Co.. Stewart WindowShade Co, Address, 210 Dietz Bldg.,, WASHINGTON, D. C.

“During the past 10 years Mr. Shepherd, of Shepherd &
Farker, has obtained for us & great many important patents.
‘We have no hesitation in hearlly reconuuending him to any-
obe having oeed of the services of & paténl atloroey™.

HALLWOOD CASH KEGISTER C0,
Mr. Parker on November 1, 1903, resigned his po-
sition as an Examiner In the U. 8. Patent Office
to enter this firm.

“‘mJ

MECHANICAL WAGES CALCULATOR.—'This Is
ki machine wsed in large establishments in England,
for computing the
time and wages of
employves. Bands of
cellulold  are  fast-
ened, one hand on a
wheel, marked off
inte fractions of
bhours, and the
equivalent value in
money. By turning
the wheels the cal-
culation is made In
an Instant. The machine is specially useful in find-
ing amounts doe on piecework and determining the
proportion of the total balance money that is duoe
individually to any number of men sharing profits
on the same contract, the divisions being proportional
to each man's fixed daily or weekly money rate.
When work is pald for on the preminm system, the
Instroment can also be used for finding the time
allowance that is to be added to the actnal time
ocenpled on the contract., The scale runs from 1d.
to £20,

—_— ap—
NEW CATALOGS,

THE MAYDOLE HAMMERS is the title of a
handsome catalog issned by the David Mavdole Ham-
mer Co,, of Norwich, M. Y. The book contains many
lllustrations of hammers for various porposes. The
full line comprises 343 styles, slges and finishes,

“DO IT NOW,"—Daon't wait until he's dead, poor
devil, before you balance his aceoint on your big
hook—only to put up the pitiful plea that he was
really o good sort, after all, and will be missed.
How often have you slighted or damned him alive,
to glncerely regret his death—recognizing, then, that
he was an honest, decent and just man—reecalling
many a kindness done you in the past, perhaps—
remembering that his faults were few and his vie-
tnes many—that he was o good citizen and a good
man for the community, In the main, and that yon
really owed him something which you eannot now
repay—appreciation of his character and his work,
as a whole, regardless of calumny and petty preju-
dice. How many times has this thought come to
you as you balanced your books? But why not do
it now. while there is yet time to give him his just
due—while he Is yet allve?—Sacebrush Philosophy.

The Largest Factory in the United States for Manufacturing Metal Specialties §A"®

Write us for estimate on any articls you want manufactured.

Prompt and careful sttention given all correspondence

FORT DEARBORN MFG. CO.

Manufastarera of

SPECIAL MACHINERY DIES, TOOLS, Etc.

Inoorporated 1896,
Also Blanking, Forming and Drawing of Sheet Metal

68=/5 Crossing Street - CHICAGO
Gear and Oam Cutting Burfecs and Ciroular Grinding Borew Mashine Work




EVERY INVENTOR

Who Wants to know

1.

zl

10.

11,

12.

POPULAR MECHANICS

Journal Bldg. - -

What are the most profitable
inventions,

How to perfect inventions,

The first step to take in
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent,

How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose,

How much it costs to get a
patent,

How long it takes to get a
patent,

. What protection a patent is,

How he can sell his patent
after he obtains it,

How to handle his patent to
get the most money out of it,

Where and at what expense he
can have working drawings made
of his invention,

Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

PATENT

BUREAU,
Chicago, lil.

- . .-- - e e

Prosperous

} If you are honest and ambitious write me
{ today. No matter where you live or what
¥ {.nur occupation, L will teach you the Real
#7 Estate Business by mail; appoint you
. opecial Representative of my Company in
your town; start vou in a profitable busi-
ness of your own, and help you make big
money at once, Unusual opportunity
for men without capital to become
\ : Independent forlifa. Valuable book
L and full particulars free. Write today.
SR, EDWIN R. MARDEN, Pras't
NATIONAL CO-QPERATIVE REALTY CD., 336 Athenzum Bldg.. CHIOAGD

b i R o b

How to Sell Goods
in Mexico

The manufacturers of the United
States can largely increase their trade
with Mexico by proper presentatien
and representation.

In order to assist manufacturars to
properly put before the Mexican trade
their products, The Publicity Company
of exico City has been organized by
some of the prominent Mexican and resi-
dene American business men, who by
long residence and business experience
in that Republic are in a position to
render a service of great value to manu-
facturers seeking the Mexican trade.

We invite correspondence, be
quite free to write us fully.

ADDRESS
THE PUBLICITY COMPANY
P. O. BOX, 74
MEXICO CITY = MEXICO

Before You Invest

A dollar in anvthing get my book “How to Judge In-
vestments.” It tells you all about everything vou should
know before making any kind of an investment, either
for a large or small amount. This book gives the sound-
est advice and may save you many dollars. Send two-
cent stamp for a copy—do it now.

. If you want to keep reliably posted on various kinds of
invesiments send your name and address and get the
Investors' Keview for

3 Months Free. ides

Editor INVESTORS' REVIEW, 1461 Gaff Bldg., CHICAGO, ILL,

BE PROMPT—IT WILL PAY YOU

I have had placed in my hands for quick sale 10,000 shares of Indos-
trial stock which paye 8 per cent annually on par value $1.00. I can
gell this so low that it will net you 15 per cent on your investmenr,
Will sell in blocks of 100 shares or more.  #60 bays 100 shares which
will bring you $.00 per year interest, or five thmes what the banks
will pay. Next Dividend in Mareh. Eneloge yoor remit-
tance at once: for the 10,000 shares will last only a few days, and
first come fArat served, Address,

HENRY C. ROBERTSON,
National Li e Building, - - CHICACO

Please mention Popular Mechanics when writing advertisers
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Clally thoss

4 MONTHS FOR 10c.

| o= =" | Do yoa wish to Enow? Says Tolstoy:
=== “[t {5 only ﬂmnka tu the ldeal that we know
anythingatall,” «THE BALANCE" is
a unlgque muﬂ!'ﬂ]j". presenting Higher Ideals, the
New Peychol and Advanced Thooght. 40
pp. and cover, Edied by J, H. © ashmere, 50
cents & year. Any thinker will ind it interest-
ing. Send XIte. for o 4 months trial
subseripton. Do it nnow, Address

[==—=%= == THE BALANCE, Dept. 37, DENVER, COLO.

be || WHERE at 560} WI'E'S FRICES, allowi
20 TO APPLY ON PRITE. Bhipped with p
Pt examination. E¥ Write for Illusirated Catalog

TY PEWRITERS vax:s

All the Standard Machines SOLD or RENTED ANT-
RENTAL
vilege of

TYPFEWRITER EMPORIUN, 2072 LaSalle 8t., CHICAGD

RGENTS WANTED S s

Write today tor terms. ¥, H. Lake Bty

MBI A ARl TE ASASELT WS ) AFEIATSSSLIAMARS JRLATEAEN B TF B& el

BOARDS, By Newton Harrison, Illustrated;
250 pages: cloth. Price, §1.50. The Norman W.
Henley Publishing Co., New TYork.

A thoroughly practieal treatise covering the sub-
ject of Electrlc Wirlng in all Its branches, includ-
Ing explanations and diagrams which are thoroughly
explicit and greatly slmplify the subject. Practical
every-day preblems in wiring are presented and the
method of obtaining Intelllgent results clearly shown,
Only arithmetie is psed. Ohm's law Is given a sim-
ple explanation with reference to wiring for direct
and alternating currents, The fundamental prin-
ciple of drop of potential in clreunits s shown with
its warlous applications. The simple cirenit is de-
veloped with the position of mains, feeders and
branches; thelr trentment as a part of & wirlng plan,
and thelr employment In house wiring clearly illus-
trated.

MACHINE SHOP ARITHMETIC. By Fred H. Col-
vin and Walter Lee Cheney. Prlee, 50 cents.
The Derry Collard Co.,, New York.

This Uttle volume, now in its fourth edltlon, con-
talns some of the problems of every-day shop hap-
penings and affords their rapid and aceurate solutlon
by easy methods. All explanations are In clear lan-

guage and the book contalns a number of waluable
tables,

THE SCIENCE YEAR BOOK FOR 1800, Edited
by Major B, F. 8. Baden-Powell. Cloth. Frice,
$1.25; postage, 25 cents. King, Sell & Olding,
Ltd., London, W. C.

This waluable work contains a wast amount of
authentic Information in compact form, and sums
up the progress of sclence during 1905 In a manner
that gives one an idea of results actually attalned.
The work has notes and tables on astronomy, the
earth and its Inhabitants, physical and chemieal
notes, and meteorology. The progress of science in
the following branches i stated. Anthropology, as-
tronomy, botany, chemistry, cosmical physles, electro-
technies, engineering, geography, geology, medlecal
sclence, meteorology, microscopy, natural history,
photography, physics, and physiology. Besldes this
the book contains a directory of periodleals, publie
institutions, universities, societies, prizes and awards;
hiographlcal directory and dlary.

REAL ELECTRIC TOY-MAKING FOR BOYS.
Slze 12 mo.: 140 pages; 107 Hllustrations, cloth.
Price, $1.00. Thomas M., 8t. John, New York.

The hoy with a tendency toward mechanics who
possesses this book will derive a great deal of pleas-
ure from it. The toys deseribed ‘are simple and the
avernge boy cian easlly make them. The Instruc-
tlons are plain and the illustrations helpful. The
work is educational, as well.

WRITTEN SO YOU CAN UNDERSTAND IT

Engineers. Electricians, Firemen and Machinists send for 52-page pal‘tIp]'ilct describing

SPANGENBERG'S

STEAM AND ELECTRICAL ENGINEERING., just out: best book ever published,
SENT FREE.

GEO. A. ZELLER BOOK CO., 7 S. 4th STREET, ST. LOUIS, MO,

Plesse mention Popular Mechanics when writing advertisers



[aCTICal 1UC, DOOKS
Mo. 1. How to Make a Dynamo.
No. 2. How fo Make a Telephone.

No. 3. How to Make an Electric Motor.
No. 4. How to Make a Storage Batlery.

MNo. 5. How to Make a Wimshurst Electric Machine,
No. 6. How to Make a Magneto Machine,

Mo. 7. How to Make a Medical Induction Coil.
Ho. B, How to Make a Pockel Accumulator.

No. 9. How to Make a Plunge Battery.

No. 10, How to Make a Volimeler.

No. 11, How to Make a Galvanometer.

No 12. How to Make a Hand Dynamo.

No. 13, How to Make a Talking Machine,

No. 14, llow to Make a 1-8 H. P. Dynamo or Motor.
No. 16. How to Make a Toy Motor.

Mo. 16. How to Make an Electric Bell.

No. 17. llow to Make a Telegraph Instrument,
No. 18. How to Wind Armatures.

No. 19. How to Wind Field-Magnets.

MNo. 20. How to Make an Ammeter.

MNo. 21. How to Make a Thermostat.

No. 22. Motor Rotation.

MNo.23. How to Make an Electric Soldering fron,
No. 24. How to Make a Small Electric Heater.
No.25. How to Make an tlectric Furnace.

All Books ILLUSTRATED with Working Drawings
PRICE, TEN CENTS EACH

BUBIER PUBLISHING COMPANY

LYNN, MASS., U. S. A.

JUST BIDE A WEE.—The big stecl
Dewey goes meandering on her way wiplng down
the big Atlantle waves and making smooth water
for vessels in her wake, and fending off the turbu-

dry dock

lent breezes that might cendanger frailer vossels.
As she iz 2 Yankee craft she perturbs the minds of
some of our transatlantiec friends and s to them as
a red rag to an English bull, When the hold Britons
esgayed to tow a big dry dock to Bermnda and an-
other to Havana we did not get excited and kept
on our bolled shirt and did not even =oil the bosom
with perspiration, and we ask why the other fellow
cannot do the same.

Surely the Dewey Is big enough and well Hghted
enough so that no one peed ron Into her, amd If
we choose to strineg out tow lines g mile in length
and jog along at the rate of four or five mlles an
hour, that's our business, and If memory serves ns
aright we do have some rights on the orean even if
we do not have many ships on its bosgom. We can
recommend Mrs, Soothlows Winsing Syrap to our
nervous friends In Europe, n teaspoonful every hour
for fufants and more frequently for adults. Brit-
annia may sing she “roles the wave,” but jost now
the Dewey rules o mile or two of them *just as
easy"” as you can imagine,

No craft probably ever went to sea which has
provoked so much jealousy in narvrow-minded forelgn
shipping men as has this vessel int please re=
membe: that It was a Dewey that won out In Manila
Bay and came very near cleaning ont an impudent
“butter In" who poked his nose Into onr business to
have it metaphorically twisted., Just bide a wee,—
Am, Shipbuilder,

%c Combination Prairie. Whistle.

You ean imitate any bird or animal. Astoniah

our friends by making them belicwe you are n

entrilogulst: The instrument is concealed in

the roof of the mouth and detection ls lmpossible

If ladies ara near imitate & mouse and see them grab their skirts
and climb & chair. Boys, if you like fun, get one.  Price 10cents
with full directions and gur bir barrain estalog FREE. dddress,

AMERICAN BUPPLY €0., 534 Minnebaha Strest, 51, Panl, Minn.

-
AS LINCOLN DID, Frverigiat
? intelligent
working knomeledge of the Law been
gonearly indispensable nsnow to ex
man of amlition. Never have possibil-
ities locmedso large to him w hose le
knowlodee  dogliles the commercial
vaiue of his natural abilities. In busi-
ness, it i8 the legel counselor who
sways decisions of large import. In
walitles, the trained lepal mind®is every whore recognized as pecal-
arly fltLed 1oy 1..,3,:i.-'..m w2, Nover befors hns earnest ambition
hind ]..j;..-t;.J_ bifore it so aluablée, comprehanaive, :Hil'l]|1.'!I'1.‘I‘.illpl\-'lL,-"r
and withal g0 simply-phrased o store of legal knowledige ns is pre-
gented in the just completed Home Law School Serles. .
gurded by Bench and Bar as an epoch-marking work, Covers
both Theoery and Pr .|-Ih-+::I'E"'l"='tJ-w"* for Bar in auy Stafe. Firat 2,000
advance orders heing bocked at about 17 per cent dlscount, 10T
prompt realization by publkhers Binding, I.aw half-sheep. Ded
gerlptive pamphlet, testimonials and Spoecial PriceOffer sentfree.

Prompt appli xtll:‘-r: advised. 216 E. Madison
Frederick J." Drake & Co. Street, Chicago

STUDENTS NEED

DRAWING e orarrsvian

25c¢ for 4 Months—Cleveland, Ohio

‘ F ¥ -
s Daus’ Tip-Top?
—. B T0O FPROVE that Daus' “Tip Top"1s

W the best and slmplest deviee for mak-
y o 100 copies Trom pen-writien
) and 50 copies from typewritten orl-
\ glnal, we will ship complete duplli-
, calor, cap size, withonut deposit
), o0 ten (10) days’ trial,

Price $7.20 less trade
discountof 3L 0L, or $5 nd
THE FELIX S, K. DAUS DUPLICATOR CO.Y
Daus Building. 111 John St., New York Cite

AUTO ANNUNCIATOR.—The latest annunelator
for use In o mmunieatlng orders to the chanffeor
while running is shown in the cuts. The dial oo the

— S

P T

LEFT RIGH
START STOP

button set Inshile the car; the dlal
ut the right is the one for the driver. When a signal
is glven the desired order flashes with a white light.

DID YOU EVER hear a pig sing? This
is the cotest little porker =>u ever saw,
SINGS, SQUEALS and DIkS. Bushels
of fun. '.'Pigu'_il sent poatpaid by retorn mail
and oor latest nnvaltiﬁﬂtalma for only
10 CENTS,. & Pige. for 28 CENTS.

W H. MILLER CO. TI9E. 4th 51, 5t Paeul, Misn,

TOO LATE TO CLASSIFY.

FOR BALE—4 h p. stenm engloe (vertical), 2
gteam pumps and one cleenlating pump suitable for
creamery.  Apply 467 W. Mouroe St., Chicago,

FOR BALE—One B fiat cornet, punching bag and
Poco ramera. M., 8. Binney. Fuallerton. Neh.

WANTED—Quick, bleycle motor,
R, Aldrich, Caney. Kan.

FOR BALE OR TRADE—Stevens
rifle, 22-25, 20-38, 40-45-90 calibers.
Laovgan, O.

l.Lock Hox 3186,
WANTED.—I want one young man In every town
FPrices nh-

to <ell nmdd install my electrical suppliles.

Address Frank

four-barreled
Make olfer.

solutely the lowest. Sample flash-leght, $45. Write

to-tday amd =tart making money at  onee. Colby

Electriec & Merchandlse (Ca., I.a Crosse, Wis
TELEPHONES—:12.00 telephones only  $£6.50.

Perfect long distance serlps telophones complete, A
snap If you can use them, Send stamp for descrip-
tlou. Herbert E. Smith, 4 Park PLl, Batavia, N. Y.
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POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop

Notes Series

228 Pages—-667 Articles--Over
s5oo Illustrations

A Gold Mine of Intormation---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Departmcnl:
of Popular Mechanics During 1905

“Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Posipaid

Shop Notes for 1905
Vol. 1.

200 Pages-385 Illust’s.

Contains Nothing Found
In the 1906 Edition

Price 50 cents, Postpaid

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

For Sale by All Newsdealers

or address the publishers,

Popular Mechanics
JOURNAL BUILDING
CHICAGO
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whether the limit has been reached in the constroe-
tion of mammoth locomotives, asks if a third rail
laid in the center of the track would not solve the
problem,

Railroad experts have decided that such a con
gtruction hazs no advantages, and many disadvant-
ares, besides Increasing the expense greatly and un-
necessarlly, even If practicable, which it Is not. Bet-
ter roadbed, with conerete constroction and heavier
rafls are the lines along which improvement will
e made,

i
-

CHIPS FROM THE WOODWORKER.—If you
think yon have a complaint to make to your hoss,
put it dewn in writing, nnd you will be surprised at
the amount it will dwindle during the process. * *
A good rust preventlve for tools Is made of one-half
pound vaseline and one onnee biue olntment, thor-
oughly mixed, with n few drops of oll of winter-
green, to glve a pleasant odor. Saturate a rag and
wipe the tools liable to rost.

il e

PATENT NOTES.

We have recently obtained three patents on ma-
clhines for making cement blocks for Mr, Fred B.
Diysart, of Superior, Nebraska. Mr, Dysart has had
machines built according to his patents and they
have proven so successful that he has organized a
stork company under the name “Suaperior Cement
Stone Company,” In which the stork s held by a
prominent banker, Mr. Dysart and a leading buslness
man of Superior. Arrangements have becn ||1.u.'|e to
place the machines on the market., ot

Mr. J. L. Morrison, of Joliet, Illinols, has recently
obtalned o patent on a collapsible dinner pail. His
pall will hold the nsual amount of food besides a
cap of coffee or ten, and after the contents have
been removed, the pail can be fouded up and placed
in the pocket. Mr. Morrison 2 having dies made to
manufacture these pails and expects to have them
on the market In the near future, LA

Mr. C. P. Jones, of Colorado Springs, i{s the In-
ventor of an Ingenlous arrangement for detecting
burglars in their efforts to break Into safes.  His
idea I8 to conceal in the floor in front of the safe,
electric push buttons which are connected by salt-
able wires with an alarm deviee located in the police
station and in the honse of an otficer of the bank.
The buttons will be concealed under a mat placed
in front of the safe and the burglar in trying to
drill a hole In the safe door will push the buttons
and thus operate the alarm. Unfortunately this in-
ventlon cannot be patented because the Idea of plae-
ing electrle push buttons in the floor for the pur-
pose of aperating a signal Iz In common use,

Mr. . J. Drake & Co., Chieago, have patented
and put on the market a visible gpark plug especially
adapted to gas englones operating motor vebicles,

The Fore-Sight visible

apark plug is constrocted

upen the principle of re-
duced voltage., An electrie
current of  low  voltage
will are or spark Iinstead
of following a path of high
resistance formed by car-

bon or other deposits. A

low wvoltage is obtained In

this plug without reduced
ampernge. The cut shows
enlarged, of the multi-point

greatly
It will be noticed there are really
four spark polnts, thereby absolutely insuring a large

an end view,
aparking gap.

L
Popular Mechanics Patent Bureau.

certain spark.

I'lease mentlun Fopular Mechanics when writing advertisers
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o 18 THAE WNOLE DAM ESMILY

We will send this picture by
mail, size 7 by 15% inches in
J colors for !‘! cents in
stamps or silver. We zend 6
of them for a dollar bill. The
funniest picture out. 55,008
already sold. This isthe orig-
_' inal “‘Dam Family' in col-
:4} ors, which has been imitated

and copied but never equalled.
Can offend nobody--A good
i wholesome funny picture that
I is bound to raise a big laugh

B.M.C.
g’&ﬂlm:hﬁ

4 mhﬁz‘m

GET ONE

Your name engraved on Silver Coin,
Charm or Check in fancy design, 25e,
for Script, 85¢c. for Roman, 50c, for Old
English. Address 2c. per letter extra.
Send your name and address, enclose
money—no stamps.
CHARLESC.RIESTER, Engraver
792 Danison Ava., Clevaland, O

DIES and DIEMAKING

4 sbop book by a shop man and intended for shop work

100 Pages. 100 [lustrations
100 Cents. Send For It.

J. L. LUCAS - Bridgeport, Ct.

IC. RIESTER|

Learned by an{une at home. Small cost. Send 2-cent
stamp for particulars and proof.

0. A, SMITH,—Box 8. 240 Enoxville, Ave,— Peoria, TIL

The **UNIvERSAL” Fountain Draughting Pen
| et i s

EAVE TIME AND LABOR! [Lat ths o UNIVERSAL' prove ltasl? to you Tor fen dapi, Tour
mausy bk, and welmoma, IF for sny poaibls ressen you would rather have the money ihan ils pes.
Writs for apeclnl lntroduciory offur.,

SHITH & SPOKES (0, 12423 Gorman-Amerieas PITADFLPHIA, PA

THE MODERN PICTURE CO., - A336 Jackson St., -

| wherever shown. Address

ST. PAUL, MINN.

RUGENE DIETZGEN COMPANY

131 Monroe Street, CHICAGO
119-131 W.23d 5t, NEW YORK

SAN FRANGISCO %— NEW ORLEANS

Mowt complete line of
Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blus and
Black line prints. Send for sample priots.

ALL BOODS WARRANTED

WERITE FOR OATALOG ""P"'—{16-pp, PROFUSELY TLLUST'D,

lg;‘
I
|52
a8
Y
5%
1 Eﬂg .
P
F'EE :
| 335
Eﬁ’" “
s
*"E-HI wl
ARES
e s RE]
Hn'L
uging : '
lggﬁﬁ FRITZ & GOELDEL M¥G. CO.,
I @RL % 99 Alabama Street, Grand Rapids, Mich.

$80 A MONTH SALARY &4t <xpsrase

Introduce our Guarantced Poultry and Biee
Remedlea, Bend for contract ; we mean business and fur-

nlsh best reference. 6.R. BIGLER (0., X 854 Id LIl

AHTE“ District Managers to post slgns, advertise

and distribute sasmples, Ealary, $18 weekly.
fﬂ:‘;ﬂ]tper day for expenses. State age and present employ-
nent.

Edeal Co., Desk E, 37 Randolph St., Chicago.

KEUFFEL & ESSER COMPANY"

OF NEW YORK

111 East Madison Street
DRAWING NMATERIALS
SURVEYING INSTRUMENTS

Chicago

Write for particulars about our new [lechanics
Steel Tape Rule.

FPlease mention Popular Mechanies when writing advertisers




cVERY OWNER, OPERATOR
and INTENDING PURCHASER
SHOULD HAVE THIS WORK.

This book was written to meet the
needfor a slmple and comprahensive

treatise of motor ear construetion and
care—a book that is not only a neces-
sity to the motor car owner, but also
valuable to the skilled engineer and
mechanic.

The treatise on gasoline englnes
cannot fail to prove valuable to any-
one interest. " In explosive motors,
wh.eh are dally eoming to the front
as the readiest and most convenlent
source of power.

The prize of this popular edition 18 $£2.00, and as an in-
gurance agalnst aceidents, caused by ignorance of the
principles of operation—of which thereares lamentable
pumber recorded every Jday—no one interested In the
su}:jeut can afford to do without a copy of this timely
volume.

To resders of POPULAR MECHANICS who
are interested we will send free of cost for
examination m copy of the above named
book., Bee conditions in coupen following,

e.- CUT OUT AND MAIL TO-DAY ..cvvmrneeeres

Flease send me, postpald, subject to examination, one copy of
“HOMAN'S AUTOMOBILES.” If I fiod the same O, K., 1 will send
you B2 immediately, otherwise T will return book to you,

RN R D s S e e e e R PPy

TAPERR i i s v a4

Pop. Mech. 3-0f

................................... PP S C P

THEO. AUDEL & CO., Publishers,

BB Fli'th Avenue, New York.

BOYS WE SELL evervthing for putting
up EIactr:.. Call Bells, Electric Door

lls, Annunciators, Telephone
Lines, Telegraph Lmu. and all kinds of Electrical
Supplies and Novelties. Send for our free Catalog.

SMITH ELECTRICAL WORKS
9 PARK PLACE, BATAVIA, N. Y.

HOW-CARD WRITING OR LETTERING.—
Only field no: overworked, Separate courses,

QOurs ia tJm only ran:mnl thorough and personal

[nﬂnntlcrn. WBIE:EF Ii-r mml imd u:mranhoﬂﬂum

ar laree interestin
o TR DE]';[‘FﬂhII F BGHOOL OF fATTERING,
rolt
"‘I!'Jl]liﬂlt and largest School of its kind.*

Engmeermg o

eqialnm:l englneer-
Ji-8 Hlmp -m:rl: from the beginning. awrt
mm in Bteam and Electrical Enginvering. E:pnnu- Lo,

mmmmmm ear. Biodents may swter sny thne. €
Mentbon courws in which intarested.

GE, DesMoines, Ia.

]

§’

&

HIGHLAND PARK COLLE

LEARNRIGHT WHILE YOU’RE AT 1T

A fall and complete course of Inlh-uu'unh Laks
.:;wu wu::. h '1:1 dv-.l.zh:‘ 'u-
taught those
:Lm“-“l'-ubmm poslilons In ihﬂlnqm Bu-rl-.
n 1 correapotciance.  Btodswts m
gln ol any thoe. us will be levued to all ‘.;.4..
lafactory final ernminstioss,

e
Chicago Nautical School
lith Year
1624 Masonic Temple -  Chicago, lIL

W. J. WILSON, Principal
(Late Lieutenant, [7. 8. N.)

T BUILD MOTOR CARS.—The fﬂrnmtlnn of a
milllon dollar company is announced to bulld gas-
oline motor cars for short line and suburban steam
raflroad companles. The first cars will be bulit
along the llnes of the Unlon Pacific experimental
CATrS.

SPANISH FLOATING COMMERCIAL SCHOOL,
—A floating commercial school for boys between
the ages of 15 and 20 has been organized In Spain
and was open to a few pupils from the leading
couniitries of Europe and North Amerlea, but the an-
nouncement reached the United States too late to
benefit many American boys. The flrst eruise gtorted
February 1 of 144, from Barcrlona, Spaln. The
conrge includes three terms or eruizes of about elght
months” duratlon each, at a cost to each pupil of
#4705 per term. This includes lodging, board, laun-
dry, medical attention and mediecine. The commer-
cial methods and necessities of nearly every econn-
try in the world will be studied. Fuarther informa-
tion may be obtalned by writing Sr. D. Jalme Al-
garra Postius, calle Junqueras 16, Barcelona, Spaln.

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the moath of

NAME

STREET

CITY

STATE

and notify party named above that the subscription Las been paid for, and is sent with the compli-

ments of —
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OF PRACTICAL BOOHRS

ELECTRICITY. The study of and itz laws
for beginners. With 55 original illustrations
and 6 tables. 2I5c.

DRY BATTERIES., A practical handbook on
the designing, filllng and ﬂniahmg of dry batteries.
Fully illustrated with 8 oniginal drawings. 25c.

ELECTRIC BELLS AND ALARMS, How to
install them. Including batteries, wire and
wiring, circuits, pushes, bells, burglar alarms.
With 56 original diagrams 25c.

MODEREN FRIMARY BATTERIES. Thelr
Construction, Use and Maintenance., 954 pages,
65 illustrations. The best and latest American
Book on this subject. 2Ge.

EMALL ACCTMULATORN. How made and
used. Besides Useful Receipts and Memoranda
and a glossary of technical terms. 80 pages, 40
illustrations, paper. 25c.

ELECTRIC GAS LIGHTING. How to install
Electrie gas lgniting apparatu=. 101 pages, 57
fllustrations, paper. 25c.

SMALIL ELECTRICAL MEASURING IN-
BTRUMENTS describing the making and using
of the different Instruments, Tully illustrated. 26e.
 BMALL DYNAMOS AND MOTORS. How to
make and use them. A practical handbook. 76
pages, fully illustrated with detall drawings. 2he.

EXPERIMENTING WITH INDUCTION
COINLS. Giving a wvariety of interesting ex-
periments, fully lustrated.

CARPENTRY. The Beginner's Guide to Car-
pentry. An excellent book, fully illustrated What Does It Mean To You?
from photographs, showing the actual positionsa
and manner of holding tools and using them = -
and glving in a graphic way many little points No matter what your position may

hard to describe. 128 pages. Gle. whether day laborer or office worker
LETTERING FOR DRAWINGS. A System be, whether day lat - = Sl

of Easv Lettering. Giving a varlety of very if you are in that discouraged line of
attractive alphabets sultable for engineering men who get the same pittance 1"4._‘5?1{
and architectural ﬂm“'lnfﬂ- §th thousand. 50c. . after week without prospect of anvthing
Spon & Chamberlain " e o e better, it is time you appealed to the

International Correspondence Schools.

For 14 years they have been qualifying
D 0 Y o u K N 0 w ? dissatistied workers for better positions
-

and higher salaries.

Ialﬂ_ l _ lalﬂﬂ No matter what your circumstances
Delivered I.‘lelhm are, they \&'111_q}unl1f}’ YOU jor a better
nElﬂBUHH GIBIHE position, a higher salary, and a safe

will Save Your Stenographer’s Time, Improve Quality Future. The way is plain, easy, and
of Work and Save YOU Money sure for earnest men. It puts you

42 in. Long
24 in, Deep
28 in, High

Roll Cur=
tain to
Paper
Calingt

under no obligation to find out how we

can help you. Simply mark and mail

the coupon below. Can you afford to
neglect an opportunity for advancement? I
L] ()

Y R N E R T

International Correspondence Schools
Box 872, Scranton, Pa.

Please cn;uiain. without further oblilgation on my part,
bow I can qualify for & langer salary in the
position hefore which 1 have mnrked X.

Bookkeoper Mecohanical Draliaman
Blanographar Telaphone E ginsar
Advariinsmani Wellar Elsatric=Lighting Supt,
Bhow-Card Wriler Mechinical Enginear
Window Trimmear Surveyor

Crnamental Deslgner Biatlenary Engineer
liustrator Civll Enginasr

Civik Sarvlee | Bulldinrg Contractor
Chamiat Arghltoctiural Draltsman
Textha KU Bupt, i Arahllaal

Electriclan Struotural Englnaes
Eleciriasi Englnssr Bridge Enginaer
Foreman Plumber Mining Engineer

Notloa bow Copy-holders are plased In dlrect 1ine of vialon, sasbillng operator
hllt;lplﬂ'ﬂﬂ]l. hmf;l!l;- Flp-ﬂmt Magmﬁrmo:r:&f Errers. A

nas for sveryihine. sverything In 1 plare &1 B . pusFEstesd
Ellmll cemplots Typawrlier Calilnet sver gold anywhere near the price. Wa

lt.lpmpoulhltpnﬂnmlﬁppwnl. freight prepald east of Hecky Moun-
tuing, to be returned si O EXPENSE If pot satlefaciory. 'Whal more

DEARBORNDESK CO.,

ALEXANDER A. SAMUEL, GENERAL MANAGER
I 3.00 504 Fisher Bullding, CHICAGO, U. 8. A, ' 3&9

CATALDG
Delivered FREE Delivered

Please mention Popular Mechanies when writing advertisers
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A Course of Practical Inﬁimntluu at Home or at onr Schools in
SCHOOLsS IN TH
For free catalogue addrese Dept. P, M., hnw Y-:-rk

W-:-r]rl " pnables you to earn these wages. THE ONLY

XON, “The proof awaits your inguliry,™

“The Best Tradr'-s in the

P':Iumhtn: or Brlc'l-.'l vin
E WO E'B COGNIZED BY THE

COYNE BROS. CO. SCHOOLS OF PLUMBING AND EFIICI(LA"I"ING

CHICAGD:
840-848 N. Ashland Ave.

NEW YORK :
239-243 Tenth Ave.

. LOUIS:
49'.-'3 TE Easton Ave.

CINCINNATI:
107-109 W. 3d St

Our course at your home 8 not a correspondence eonree, 'We s¢nd you tools and material for actual practice at your own home.

Be Your Own Taxidermist

WE can teach Im BY MAIL to stuff and
mount Birds, Animals, th a',n.
moet fascinating of arts.
by men, women and boys. BIG P'iiUFITB.
Bave uur ﬂnﬂ tmnhiea. Decorate home
and DARD METHODS only
and GUARAHTFE BUOCOESH, If you
hunt, fish, love or eénjoy nature in any
way you should know axldermy.

and Taxiiay. Magasian ALLTREE N, W BomE
OF TAXIDERMY, Ino. 580 g, Omshin, Nab,

ST‘U])Y Largest Law . School In
Correspondence Instruction
LAW .in the World &jishlizis
ati“o‘a“ ﬂfr ?'MEEEME:‘; r::tnnl: f: ni.iat; Tﬁa TEE?EQnr:S.l
methods.  Approved by
the bench and bar. Three Courses; Collags,
Post-Graduate and Business Law, Uniform rate
of tuition. Write todoy for Catalogne.

Chicago Correspondenca nhonl of Law
innnur%tucu.

355 T0 $175 PER MONTH

For Firemen and Brakemen, experlénce un-

Instroctions by mall &t j'uur
wages guaranteed: rapid

& nsalst yon In secaring a posj IﬂIl

Send to-day.  Full par-

ure and Cass Book

Hﬂ-"

hu-mu ?[!IE&

maotion

BOON A8 competent,
ticulars at once, Inclose stamp,

National Railway Training School, Ine.

foom 556 Boston Blk., MINNEAPOLIS MINN, U.8 A,

BE A

WATCHMAKER.

EARN WHILE YOU LEARN, #ggd for our Book Fren

" How a8 Watch.
kﬁr " Poatal will do.
Popaler Machanics.

The season is here fo
|

MAKE MONEY

Geb startad early.
$40 to $75
A WEEMR

Oan be made with one of
these

N | Steam Peanut Roasters
% and Corn Poppers

S. DUNBAR & CO.

16-18 No. Desplaines Bt.
CHICAGO-

Mysterious Changing Cards

With these cands you can do the most won-
derful tricks. You can make trays fade into
blank cards, blanks into aces, aces into duces,
gtc. No praciice necessary. Bend for &
packege and be & real wizard., Price with
georet directions, 10cents, or 8 for I8 cents,

pidd. TUnion Magical Co., P 0. Box
120, 8¢. Paul Minn,

in prices — Bells £.30; Metal Posh
[LE“TH'“ HH“PS Buttons &.12; Pliers 8 60; postpaid.
W. B, CASSELL, 1410 Crain 8t., Evanston, I1L

THE OLD RELIABLE

JESSOP STEEL

IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
91 JOHN STREET, NEW YORK

Stone's School nf Wu.t::hmak ing,
Globe Bldg. 8t. Pagl. Minnesota,
His Own Toy-MaKer
It tells you how to make a Bteam
En,t’s 6, & Phi aphic Camera,
ndmill, 8 Microscope, an
Elmtnn-u.l. mnrhlna. a_ Falvanio
Battory, an Elaet.ria Telegraph,
AN Ela-:tmt}'p n ratus, a.
Telephone, ale :i.aﬂc
Magio L&nﬁern an fAolian &
Boats of every kind, from a litt tla
rowboat toa fall- rine-dnrhmn.er:

how to malna Kites, Balloons,
an-r ‘I‘nrl. Masks, Card Racks,
[y 'I‘ny Houses, Bowa
L Amwn

kle, Rat ﬂ]m-dt'lP gt

Btilts, Fishing Tackls, bbit an raps, and

1.1.“'t.l:|.l::|-1| Epd all is made so plain and simple that a l:r

'hm' mn. sasily make anything described. The whole !nl.
SR e S ey B

!ll o tbmk and yon shon il

only 10 cents, postpaid, 3 for 25 canm.ij,d.dmu

WESTERN SPECIALTY CO., Dept. 1, St. Paul, Mion.

We do not pretend that the Star Hack Saw is as low
in price as most other brands in the market, but with
cutting qualities considered we do claim that it is more

than 100 per cent the cheapest. Some dealers and con-
sumers have learned from expenence that steel, teeth
and holes do not constitute a Hack Saw.

Star Saws are sold bj‘*pl’ﬂl‘ﬂlﬂcnt dealers every-
where. Look for the which is stamped on each
genuine blade.

Millers Falls Company
28 Warren St., New YorK, N. Y.

$15

FOWEEREFUL INDUCTION COIL giving 1%-inch spark on 4 to & dry cells.
Kickel fittings. Highspeed vibrator.
to colls apparatns dealers charge £23 for. 'We glve every guarantee they give, and save you #10.

NEW ENGLAND COIL WINDING CO., ATLANTIC, MASS.

Polished cases,

Two Leyden Jars. Fine coll for Wireless Telegraphy. Equal

Please mention Popular Mechanics when writing advertisers



It WE ARE SELLIHG

L]
it's Fan Motors, all kinds, 8l prices. g 00 to
Electric oy Eiectric Rallways......... e 00 T m.u}
We Electrical BookS. ., ... ..c.e.... sess 10O £.00

H Necktie and Cap Llnhtl Fras el 15 t0 B.00
"fe H:B.Ehl].'? lelﬂ letl‘l sEaBEEEEEE Bl[ﬂ' t‘u mm
It Carriaze and Bicycle Lights...... 300t0 600

Lanterns and Pocket Lights...... 6 to 3.00
Battery Motora and Fana...,...... 1.00 60 12.00
Elpstrie Door Hella Complate. . Tato 1.50
Talephones Completa,..... e ﬂ.ﬁﬂ and 595
Telegraph Outfits Complete,, .... L7510 2.50
18 00 Madical Batterles ....ovviine cnines 3.05
£12.00 Electric Balt with Suspensory...... 2.50
Oynamos and Motors............. . 1.00'to 1,000,000
Gas and Gasoling Engloes........ &.00 Lo ]...HHLLD

We Undersell All. Want Agents.
Catalogue Free

OHIO ELECTRIC WORHNS,

Cleveland, Ohio.

THE LAKE

YEST POCKET FLASHLIGHT

The Only Safe Light to Use on a Gasoline Launch

as there is no danger of explosion from Gass
oline. Every Launch owner should have one.
They are equally valuable in the Household,
on the Farm, Stable or Factory. Reliable,
well made, best of workmanship, inexpens-
ive to buy, economical to maintain, ready
when you are, small enopugh to conceal in
palm of hand

Price Complete, $1.00
Battery Renewal, 30c.

Post Paid Anywhere in the U. 5.

De not confound this with any other cheap
apparatus on the market.

J. H:. LAKE
Machinery Department, Bourse Building, Philadelphis

Experimenting Electro - Magnets

250

Postage, 'i'r.

For magnetizing, giving
light shocks, and other ex-
periments, with key for clos-
ing and break-
ing the cur-
rent, oper -
dtes with a
wet or dry
batiery.

rﬁ_

ELECTRIC MOTOR, 75c.

An entirely new design, Runs
with & wot or dry hattery, a8 2-inch
ur’f__nattuitih wrgmuht Irnnmﬂeld. limg-
net, po nr.a e, 10 cen packing

and postage, 15 centa.

Catalogue Free.

Artesian Electric Co. - 744 Artesian Ave., Chlcagﬂ

Telegraph Instruments
——AND OTHER——

Electrical Supplies

Being large manufacturersof t-elnfmnh and
telephone apparatus and electri supplies
of every deseription, porchases can be made
of us to the very beat advantags. Our goods
are standard and firet class in every respect—
guarantecd, HSend wus your orders—buy di-
oct and save monoy.

o recoipt of price shown, we will send any of the
Iullnﬁng articles, all charges prepaid, except those marked +,
Send us & trial order,

Bteel Lever Telegraph Eey ﬂﬂ!i

un]m}
Impmvad Gmnt. Bounder ,....ici0000s
L{:mh1nn.tinn Beot.. e e S

Btandard Pony Belay...cccociiieesiissmsssnranmsssisnrassnes
Bnapper Boander. .. ..ccoveiisirmnnmnrnsannanss "
Enrcka Telegraph Bot, . ....coccviiisiniininssnnine e it 1.60
Mechapicsl Telegraph Im;trumf P e RN e 45
Union Lightning Arrester ... covccrccicmmmmsiinsnrasnsaaanss Ab

irow Foot Battery l."-nmpll.'il:l = . SR S .o ot
Mesco Diry Battery.. .. oo ecsesnnns .15
Sories Telophone. . bt
Short Lina Tah‘hhnm 2,508
Elvctricians Pocket Tool ]’i it 8.0
Burglar Alarm Trap ........ . 18
Fira AIarm BOX, ... cieqiaincssmnsibennnne e R ||
Electric Oall H;ll{:mm, ,,,,,, e T St
N. P. Electric Bell.. T SR SRR | |
E. B Floctrln ATBTI CFO0K. ..\ .. ceanesossenssmsanssrnssnnsin 1.40¢

D. Medical _&ppurnt’uﬂ L.nmph’.'Ll} ........................ 2-“':

lndum e AT A B A R e (e oo 3 1.8
Gem MOEOr ..ccvssivncisssncssimnananes rave R |
Elaotrio Top...iicisisvisssannnnans e - .:ﬂl
Univerasl Battery Guage ...... e 25
Ruby Lamp for Dark wwoom. .. .o 2000
Eurpka Bearch Light ... ..., vess LAB
YVeat Pocket Light ... cesnns 00

+ Purchaser must pay ex preumge.
——

MANHATTAN ELECTRICAL SUPPLY COMPANY
32 Cortlandt Street, New York City

188 Fiith Avenue, Factories,
Chicago Jersey City, N. J.

Price THE ARROW 10,00
2 1.3 Fast Lomg,  Douhle Uplinder Englne
WE ARE MASTFACTURERS, RUY DIRECT AND BAYE MONEY.
GODINE GUARANTEED FIRST CLASE,

TUPON RECEIPT of PRICES shown, we will send uny of the fu“'-.-,"“-
ariicles. All charges PHEPALD,

Eleciric Boats, ... ... T L AT —— T pes BEG0 mod F10.040
Eleetrie Trolley CabtPlebl.. .. oocuoissnssiohss isns anas passnpsession 3.50
Elreirie Rallwny L nmmuthe. Maific Complete, ... ... ..coceenna... B0

Nipiatare Ineandescent Ball"y Lamps | R
Standard Base Edison Inesndeseenl Hltl"_l' I.hl-pu PRSI, - |

Bymumo Motors, Welght d 1.2 Iba. ... ... FRD D . AdBn
Combinatlon Voll-Ammeters, 8 v. 0 II'I'F s emny N
Rubber Tolephone Heselver Cusblons, HQF I"rTM “.ng i a5
Laminnied Motor, Ready te Moant on Cars........ . «Bb
Laminated Motor Parts, Ready Lo dssomble, ., LA
Indaetion Call, . .H.’t

Wireless Trlﬂl:ruph 'llntﬂli. [!umplntu 1 mile, |

The New York Electric Wnrks
<34 Broadway, New York City

Prlea THE DART S50

1 1-2 Fed Long. Eilagle Qylodsr Englna,

Flease mentlon Popular Mechanics when writing advertisers




Armitage-Herschell Co.

North Tonawanda, N. Y.
AMUSEMENT OUTFITTERS

Manufacturers of

Twentieth Century Merry-go-rounds
Steam Riding Galleries
MINIATURE RAILWAYS
Razzle Dazzle ParK Swings
Striling Machines, Etc.

The greatest favorite on the market. With
thi= machine there are no stakes to drive or
guy lines to bother with, welghs 5,000 lbsa. less,
takes less space and seats more people than
the old style machine, can be set on any floor
or pavement without injury to either and can
be set up or taken down in less time than any
other machine.

Send for Catalogue P.

M:’:I.I'VE].DHE

Wonderful
Isn.t It7 e 3

How this Rabbit is Pro-
duced from the Hat.

You Can Do the Same if 1
Teach You How.

Bend for my new book, “An

Evening of Borcery and Magic

Yielding Dollars,™

Explalns how von can make qulck easy money a8 an en-
tertainer. I have made as high as #8600 a week, My course
will make you a slelght of hanil entertalner in five weeks.

I do not feach toy tricks but only tricks representing the
highest type of the muagician®s art, As a4 money maker and
goclal accomplishinent the magiclan®s art 8 lncomparable,

I have been teaching this art by mall for years. [ ha«e been
hefore the American public for thirty years. Persons high

it soelely have takein my coarse and many of thelr testimo- g

nials I have reproduced In the book which I will send vou.
Write me to-day before the second editlon of this book Is
exhausted,

THE ANSBACH CORRESPONDENCE SCHOOL OF MAGIC

Dept. 35
HILLSDALE, NEW YORK

The Anshach School §s of Ionternational reputation. Capita

£30,000,

By Nixon Waterman.

I g'pose the through, trunk-line express that's so all-
fired fast—

It's like a streak o lightnin® as it goes a-thunderin’
past—

Is jes' the thing globe-trotters lke: but pone of It
in mine!

Glive me the 'commodation on the Jonesville Junection
line,

We've only got one irain a day; she's passenger and
freight;

Bhe don't go slammin’ throngh the town at some
wild, breakneck rate

Well, I goess pot! for when we hear her lazy old
“choo-choo!™

We gather at the depot for a visit with her crew.

There aln’t a man or boy in town but koows Con.
ductor Briggs
And Epgineer Elnathan Clark and Fireman Jerry

Wigas,

And Brakeman Goff, with finger off and half a dozen
BECars

He's got one time or other while a-couplin® up the
CHars,

Them fellers, trav'lin® np and down the road year
after year,

And haulin' lots of drummers, too, are purty sare to
hear

The flnest yarns a-goin'; they can tell ‘em, too—
and so

To hear "em talk is "hout as good a8 bein® at a show,

My nepliew, born pnear Boston, says that in a parlor
car

They never shont the stations out to tell you where
Fou are,

You ask the darkey porter what's the town you're
whizzin' through,

Savs he: “It's New Orleans, I guess, or mebby
Kal'mazon,

Or Calro or Skowhegan; fact Is, boss, I don't jes'
know,

For all towns look alike to me the way these
fivers go."

So parlor-cars anil Avers I respectfully decline

For something more in keepin® with the Jonesville
Junetion Hne,

The folks that ride in parlor-cars, so I've heard
people say,

Are so pollie they wounldn't dare to pass the time
o day

Without an Iintroduction. They jes' set and set
and set,

And tip the porter all the while for everything

they get.
But on our ‘commaodation traln that stops at every
town

Why, everybody's In and out and skurryin'® aroan'

With “Howdy-dos!” and “Fare-ye-wells! and all
their smiles and tears,

A feller gets his money's worth in what he seer
and hears,

One time a tramp got on our train at Blllville, eight
milrs down,

Couductor Briges was readin’, so he dldn't get aroon

To find the man was stealin® tlll the traln wa:
nearly here.

And so the deadhead thought he'd saved that much
of trampin' eclear.

But Briggs he jes’ locked both the doors, and ecaged
the feller—see?

And Yacked that train up them eight mlles to Bill-
ville—yes, siree!

And chueked him off, and says to him: “The walkin's
mighty fine;

B0 don't yon try to monkey with the Jonesville
Junction line!™

Please mention Popular Mechanics when writing advertisers




Union Quali

Fully Guaranteed. Best hickory wheels, ¥ in.

Rubber Tire, ong- distance, dust proof, high arched axles; oil tem-

B'e;red springs. First quahty material and finish.
orth nearly double our Factory Price. We ship
for your examination, without a cent in advance, if
desired, and allow

30 DAYS FREE TRIAL

Money refunded on all purchases not satisraactnr{ You save
dealers’ profits. We build 150 styles of Vehicles, 26,50 to
ilﬁﬂ'm 50 styles Harness, $5.00 to £60.00, Write to-day for
our 200 page [llustrated Style Book. Freas for the askiog.

UNION BUGGY CO., 22 Saginaw St., Pontiac, Mich.

B Use the Keen Edge
Strop for 30 days and if not
satisfied return to us and
we will refund your money.

“Keen Edge”
Combination

Razor Strop

THE ONLY STROP MADE
WHICH REQUIRES
NO DRESSING
By a secret process of tan-
ning, the DRESSING in
Keen Edge Strops i1s made

to be effective as long as
there is any leather leit.

PRICE $1.60

Send this »ad" with $1.25
and get one strop.

‘ Bend for BOOKLET on
| | Razor and the Face

EDDY MFG. CO.

296 Broadway, NEW YORK.

his Lamp Will e
13 Portable as a ﬂmdlmlu.k
Can be usad st the side of the 1
Easy Chair, Bewi Table, .
Couch nrlsad Can ralsed
vr lowered at ploasure, have |
adjustable hoods which per-
mits of the light being thrown
at any angle. raising the
standard and usting the
hood the Hght may be dimmed
to suit sick room. Finished
in polished brass, oxidized
copper, hood made of alomi-
num enameled grean outsids,
furnished all complete with
socket, plog and cord, ready
for use, secarely l-c‘nfl. ox-

paid anywhere in the
Hni Biates, on receipt of
5.0, We :rmmnlu this
lamp in every respect, and, if
not satisfactory, m-; e ro- |
turned and we will cheerfully ||
refund your money,

THR CAMP (0., La Crossa, Wig, B

Clean House With Ai

) Over 55 Companies

:' operating

Thurman Patents
in America,

?OUH E‘\'ES A_FIE WDHTH SA\HHG

and as many more in
Canada, England,
and Europe,

FRE CATALOGUE

General Compressed Air House Cleaning Co.
ST. LOUILS, U. §. A.

MAGIC PUZZLE HEYS

Two keys seeurely caught together, Puzzles everybody how
to get them spart until you show them the secret. ice with

FRE SPECIAL OFFER FfFh
secret directions, 10 cts,, postpaid, or 8 for 26 ots. Bargain cat- FOR 30 DAYS..... ——

alogue FREE,

WESTERN PUZZLE CO., 333 Jackson Street, St. Paul, Minn,

"!‘-I[mﬂ Wa. 1" complats ouilic, som amné-
WJF.ELEEE TELEEH HLPH inob Epark Coil, andOstalis fineh Brass Balls,
ThH0hE Befondidvie Rels Coharer with Automstin [eéohersr and Bousder,
| L& i'l Fllth-t:l‘ Beod and Jatoli lWim:d nnd contestisns, WHE jnstroctions and dias
pranel. Wil wark 4P b ond i Un precedonteld utllHi Agents wanbod,  Tllos
vrasd Pamphlet, New Elasiebs O .'l.

PP
ELEPTRO r“l"ﬂll'l'T'l'l'-l {'ﬂl T Warre= Bt . New Tork

Manufacturers of the Oelebrated Thurman direct-con-
nected Gasolene Driven Alr Compressors for Mines,
Puoeunmatic Tools, Ete.

For the purpose of introducing to you our

Brilliant Gas Lamps

CII:B lnlm:rlptinn. to Pnrulu Mechanics

ﬁ er {or a eam of anr No. 106

nrﬂ Brilliant mps it wholesals price, All
rmdrimiizhtln;. {}urnnhaadtu nalp

claim or mone ded. They can
meqi a-n where l.:lu'nna for any % rpm
[I]] in use during the last
i, b ont e et B
ern and onr Ve
date of this paper. -"_..-

BRILLIANT GAS LAMP CO.
42 State Street Chicago, T11. ™8




SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated refrigerating
machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster-
ilized or otherwise purified water, e machine has
arefrigerating capacity equal to the melt=
nanthe useof 2 ﬂrnnn s of ice a day.
it is antomatic and is as free from com-=-
plications as itis possible to make a machine of
this character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the
entire plantis shig’ped as a unit, it being onl
necessary tp connect the power and water when it
is ready to operate.
The machine is especially adapted to motor drive, and ml{eb: operated by a one-half
horse=-power electric motor, any motive power however ma employed. hen operated for
10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides refrigerating
two storage compartments to a temperature of thirty=five to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures at less cost than using ice.

Manufactured by the

E. E. SAVAGE ([BRUNSWICHK REFRIGERATING
Western Representative c 0 H P A N Y

40 Dearborn St.,, CHICAGO NEW BRUNSWICH, N. J.

ANSWER TO CHAIN PROBLEM.—The links of
BOILING WATER one of the seetlong, a, b and e, are split and nsed
for welding the other four sections, says the Rail-
way Review, A, B and C, thus:
IN ONE MINUTE

For Alternating Current CLo O CY0D IR0 D
of 110 Volts. Can be
used on 50 to 200 volt “ . —
circuits. No current ' : R

used when out of water. S | ; STEAM TURBINE ANOMALIES.—It is said that
Used I?Y actors, doctors, in ’ : a steam turbine may lose many of its blades, in one
the smkvrnom, and any- g case nearly the whole of the blades of the inter-
where where you need boil- _—r mediate diameter, without loss of economy. Does
lng water on short notice. P : not this remind one of the story of the first screw
Guaranteed for one vear., Bv propeller, which was of considerable length, but the
mail $1.25, includin one B e bt little wessel broke her propeller shorter on a rock,
ard of curd, one disan ~' and ran l'lzlster ussh H | 1';1%11? It hu.-atmr;g see:::md tctr
Bome engineers that there was a tendency to pu

lug and one T. H. Adapter. | e e too man; rings of blades into a steam turbine, and
DISCOUNT TO DEALERS e ———— 4 that possibly fewer might be tried with advantage
At best a steam turhine is very much of a compro
mige. Where the steam should ruon fastest the blades
move most slowly, and the less active low pressure

WIRELESS RECEIVING OUTFIT. COMPRISING steam has to pass by the most gulekly running
$In COHERER, DE-COHERER, HEU?;I'.I’ BATTERIES. blades., No doubt trial and error have entered largely

Not a Toy, but reliable for several hundred yards, | Into the method of turbine design: yet there may
b sgome advantage in nsing fewer blades.—Electrical
NEW ENGLAND COIL WINDING CO., Roview, L.

ATLANTIC, MASS.

We have complete outtits for residences of any size, summer homes, camps, hotels, schools,
launches, yachts, ote. Every detail included; wery best material; absolotely practicsl. So
gimple noslsotrician required. Light all the time, 88 storage hattery included. Gas, Gaso-
line or Steam engines nsed give planty of power for pomping water, sawing wood, refrigera-
tion, ¢te. We wounld like to send every reader of Popular Mechsnics who ia likely to be
interested our pew G-page Catalogue describing over 130 &Eﬂvn-nt outfits. Address

Elecotric Light Department

RICHARDSON ENGINEERING CO., Hartford, Conn.

. Please mention Popular Mechanics when writing advertisers



Concentrate your ligl:t where you
need it, and get twice the light at

il KiGrl

efficiency at half the expense By
using the

NATIONAL X-RAY REFLECTORS

OR Show Windows, Stores, Desks, Residences, Libraries and Art Galleries. Don't waste wour light
by letting it escape to illuminate useless places; make it do its full work: throw it where it does the
most good. The X-Rayv Reflectors are revolutionizing the lighting field: you can cut down your

number of lights one-half, or secure twice the present effect without increasing vour light bill. The Re-
flector is made of heavy glass, with a spiral corrugated surface, plated with sterling silver. This produces a
brilliancy never before obtained. It is a well known fact that sterling silver provides the highest reflective
surface known, on account of its whiteness and brilliancy, far superior to quick silver or German silver
plating. The spiral corrugations break the rays of light and there is absolutely no shadow thrown by the
filament of the Iamp.

The reflectors are made in short sections and can be combined for any length and at any angle desired—

will not crack or craze; easily washed without injury.

WRITE FOR FULL PARTICULARS AND DESCRIPTION

National X-Ray Reflector Company

126 Franklin Street, Chicago

Department M

ANNOUNCEMENT

After this lssue (March) all advertisements In onr classified
colamns must be remitted for at the rate of

THREE CENTS PER WORD

Copy must réach us on or before the Sth of the monoth pre-
vious 1o date of publication.

EARLY CLPY SECURES THE BEST POSITION
POPULAR MECHANICS CO.

IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and {ta books, as well a8 back numbers,
and any other book or periodiosl you want,

EDBERT C. ROSS, 1203 Market Street, *Friscos

RHEUMATISM

in any form and cold persplring fect positively cured within 30 days,
hi.' our newly patented Magnetie INacs or money promptly refunded.
Mailed anywhere £1.00, rite for a descriptive booklet. Agents
wanted. MAGNETIC REHEUMATISM CURE C0., Bherbrooke,
Quebec, Canada.

= — Never Fails Sure Pop

Thia littls devics is a most wonderful thing for persona whose face
is full of blackheads. Bimple and sasy to operate and the only sure
cure. By placing directly over the black-head, then withdrawn
brings tia black-head Bﬂ‘% Never tails. Takes them out around
the nose and all parts of the face. Bent postpaid for twenty-five
econta. Other nseful l!til!al&l. Catalogue and illustrated circulars

% ts wanted. A
H. BURGIE & €90., = Central Bank Buliding, - CHICAGO, ILL.

WHEN

“GURE YOURSELF
BY ELECTRICITY”

New Book—Illlustrated from Life—
Sent FREE to all who write.

Write to-day for our new Free Book — “Cure Yourself by
Electriclty”—Illustrated with photos from lfe. Shows how the
Kew Home Batterles cure Hheumatlsm, Neuralgia, Lumba
Headache, Insomnin, Constlpation and all nerve afections amn
digeases arlsing from slugglsh eironlation; alse how they atford
eleetric baths and besuty massage without cost at home.

EXPRESS
PREPAID

Every Home Should Have a Home Batlery.
Wesend our batteries Prepald withonta cent in advance (prices §1.96
and up) and allow 10 DAYS' FREE TRIAL. Write for our Beok.

DETROIT MEDICAL BATTERY CO.,
362 Majestic Bldg., Detroit, Mich.

Please mention Popular Mechanlies when writing advertisers



: Cas Engi nes

Dynamos : Motors

Com Working Models, also ﬂauaHn and Parts.
mmﬁ'ﬂ? thnaim:fnnr Electrician. Epnd for Gn.mlo.g @

The CARLISLE & FINCH CO.,

Heis you urs, haye. & seaballion pin of Fugy Grasdps,

262 E. Clifton Ave. Cincinnati, Ohio
bemublfilly ansmetal in calses,  Everyons will seblos

Fux i on yoor lagel snd Uiy W gel o chotar look st Ii. A0

you hwre be da ls Lo pres Ube belbe-Fouy Greadps will feah the

' ]d‘ by squnileg & flos sbeesm
an‘" npl o S qailivs !q.h‘
- |L| o one Wil squint 6 fel

N - joks wun Order  sme  Woeday, wed  Fosl sli pemr

Funs. e mp o i
1-:1:1: n-ull-i"f caanlogue of bargalas LlT EST
= AMERICAN SUPPLY CO.
b~ ) B34 E. Minnehaha Street,  St. Paul, Minn.

Great is Texas!

The Eyes of the World Are Upon Her

THE HOME-SEEK ER wants to know about har
“Matchless” Olimate and Her Oheap Lands.
THE IN‘FESTIDR wanta to know about not only Her

Oh Land and Low Taxes, but as well, Her Wealth of
Ei?:?und rn:':a:t. and this is to let you know that

The International & Great Northern

Texas' Greatest Railroad ni
h d il f the Cream
%’:;E."Eﬁﬂﬁ?f{migﬁﬁ'%ﬁfﬂﬂ‘pﬁ and 4 that you may
e o Saant S of the Im,truz'mm

Leoant sta f copy
”uﬂinﬂ!l FRA nfr'hn. or 2 cents for & year's

file afu.ma or by wntlng

D.J. PRICE, G.P.&T.A.. L&G.N. B. R.
Palesline, Texas

FIGHTING ROOSTERS

Mystify and amnsa your frienda.
Thess are 2s0rappy game roosters
with genuline feathers; shey ight to
a finish, and are always ready to
fight. The secret of their move-
moents is only known to the oper-
ator. Will Inuléﬂlgetlmamlﬂc n "3

. B prirs for ost pald with
“tmlr ltrnatilu and o HIII“EI‘IDB preminm free with every order.
“ H. MILLE

R & CO., 739 E. 4th St.; 5t Paul: MNinp

ELECTRIC BUTTON.

You press the button—the button will
= do the rest. Exposs the button ladra
k filend, he will Lo surs to push it an
= & ahock never to boe fo . It's
greatest fun maker ouk  Price |5¢.,2 for
£56. postpaid, with Big Bargaln Catalog. Address

AMERICAN SUPPLY 00, 534 Minnehahs Strest, 34. Panl, Mimn,

A
‘\

and Civil War Relicsa and
Curios for Josy -G-:-rnau
Dens = L1 1]

WRITE FOR CATALOGUE

ull

Each

Walsh’s Sons @ Co.

297 Passalc St., NEWARK, N, J

ROV o5

Cents

BOYS J

“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
““Written so you can understand it.”

25

Cents

CONTENTS I
How to Make a Paper Boat....cocovvsnsnsssnsnss
How to Make a Barrel Boat.....
How to Make a Water Wheel.......ccovviencsanes

How-to Make Your Own Fishing Tackle........
Temporary Camps and How to Bulld Them......
Permanent Camps and How to Build Them......
How to Bulld an Imitation Street Car Line.....
How to Make a Water Bleyele. . ovovsarsesicnsnns
How to Make g Minfature Windmill. ............
How to Bulld an Ice Boat............cc...
A Novel Burglar Alarm..........c...
A Mechanical Ventriloguist and How to Make It.
How to Make a Boot-Blacking Cabinet...........
Renewing Dry Batterles..........
How to Make Water Motors........
How to Make "A.nthue“ Clocks from Up to-Date
Materials. oo vivcesscnsacsnns ey
Lettering a Clock 1 Y b Sl s nat aics
How to Make 8 Windmill of One or Two Horse-
IHIREE ooy monew a0 o B R R R
How to Make a Trap for Rabbits, Rats and Mice.
How to Make a Small Searchlight..............
Kites of Mahy Kinds and How to Mnke Thrm—-

TEEEEE EEEFEEFEE

Jug Fishing .......... st AR
How to Do Ornamental Tron Work, ........ e
Ornamental Metal Guards for Open Flreplaces. .
How to Make a Propelling Vehicle........

How to Make a Water Telosrope. .ooeeiieenn s
How to Make Paper Balloons. .. .ovveevenss
How fto Mnke a Heetograph.......
Useful Articles and Ornaments Made of¢ oid
Bieyele Parts ......
Devices for Winter Bpﬂrts—H{}w to Make and
LT ¢ T 1 N
Cuast!r&ggﬂlvﬂs. Chair Sleighs, Tﬂhoggan Sllﬁes
an L
How to Make Rubber Stamps......
How to Make a Baggage Carrler for Bi:-yclea :
A Water Candlestick......covviiunens SR e e
Boye' Hand-Power Auto—How ‘Made.,
How to Make a Pair of Dumb-Bells........
How to Rid Your Yard of Cats......coeeenssanes
How to Make an Easel. gt
To Light n Gaslight Without Mntnhm,,....ﬂﬂ
Things o Boy Can Make Out of old Bleyele Parts.
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HOW TO FRAME A HOUSE; or, IHonac and
Roof Framing. By Owen B. Maginnis, Illustrated.
Cloth. Price, $1. Part I-—Balloon Framing, Parl
II—Roof Framing. Part IIl—How to Frame the
Tlmbers for a Brick House, Owver 80 large engrav-
Ings.

HOW TO JOIN MOULDING: or, The
Mitring and Coping. By Owen B. Maginniz. 16mno.
hb engravings, Cloth. Price, 21. Methods and
appiinnces necessary to be used in joining mooldings
In construction and decoratlon, showing bhow to pro-
ceed practically and acearately In this lmportant
}Jﬂ.l’t of carpentry, jolnery, cabinet making, plaster-
ng, and pleture-frame making,

LIGHT, HEAT AND PFOWER IN BUILDINGS,
By Alton D, Adams, M. E. 1Zmo. Cloth. Price,
§l. Presenting In compact forin the main facts
on which selection of the sources of light, heat
and power in buildings should be based, the prob-
lem being to determine the kind of cquipment that
will yield the serviee reguired at the least cost,

AMERICAN SANITARY PLUMBING. By J. J.
Lawler. 320 pages, Illostrations,  12mo. Cloth.
Price, $2. F]ur plumbers, steam ftters, archi-
tects, bullders, apprentices and householders, Con-
taining practleal information of all the principles in-
volved in the mechanies and scienee of modern
plumbing, illustrating, with orlginal sketches, the
fundamental principles of everything tbe plumber
ghould know, Everything explalned in the most sim-
ple language, =0 that it will be [mpossible to mis-
anderstand anything. The best (llustrated work of
the kind ever publlshed, showing many new appli-
auces and devices not illustrated in any other work.

BUCHANAN'S TABLE OF SQUARES. 9th edi-
tion. Price, §1. This well known work has been in
use for many years with the leading bridge buoilding
firms. Saves time and iz thoroughly reliable,

S0AP MAKERS' MANUAL., 1Zmo.  Price, 260
A ]f'\lu{n and practical gulde for the manufacture of
plain and faney soaps, washing fuids, medicinal
soaps, toilet preparations; shaving soaps and ereams,

Art of

soap powders, ete, for families and wanufacturers.
Hasz best Ameriean, Eogligh, French and German
formulas., Any family in the conniry,can make

good soap at trifling cost.

HOT-WATER HEATING, STEAM AND GAS
FITTING, ACETYLENE GAS—HOW GENE-
RATED AND HOW USED. By J. J. Lawler and
Geo, T. Hanchett., Large 12mo, Cloth, Price, &2
For plumbers, steam fitters, arehitects, buflders,
apprentices; a book especlally valuable for house-
holders. 1t contalns all modern methods and prae-
tical information of the principles involved in the
construction of steam, hot water, acetylenc goas
plants, and how to properly do gasfitting. The
chapter entitled “Acetylene, How Generated and
How Used,* is written for the express purpose of
putting the uwser In eloge touch with the present
gtate of the art. Its methods of manipulation are
taken up in detall and from every class of generator
on the market, The chapter includes a set of in-
surance rules compiled from the best codes, and
tables of cost of materials and apparatus relative to
acetylene generation and consumption. The best
Hlustrated work of the kind ever published, showing
many new applianees and devices not {llusitated In
aoy other work.

NAVAL CONSTRUCTOR. By G. Slmpson, M, I
N. A, Illustrtted, Priee, £5. Speclally prepared
with the object of supplylng a ready reference book
for those engaged in the design, construction or
malntenaoee of ships, and that the author has becen
eminently fortunate in ecarrying out bls design is
readily seen by any one who will take time to
glance through this handy little volonme,  Treats
especially of ship designs for atudents, naval archi-
tects, ship builders and owners, marine superintend-
ents, englneers and draftsmen. It has been  the
author's alm to eliminate all obsolete and antl-
quated data and toe bring the book in line with
present day requirements. It s the most complete

LEILE G LBl QLS HRENT Ll LP DANRRNIRR <HRREN KiLE JRLLRMIRSIICLE =087
presented it in o most attraciive form and size,

—

FISHING, TRAPPING, HUNTING AND
POULTRY KEEPING

HUNTER'S AND TRAPPER'S GUIDE. 16mo.
Illustrated.  Price, 25c.  Practical little gulde to
gunning and rifle shooting, glves satisfaction every
time. Has conelse information about different kinds
of game; making and using traps; spares and nets;
baits and balting, tanning and dying skinsg and furs;
genson for trapping: hintg to trappers; fire hunting;
pigeon catching; eamping out; sporting vocabulary;
recipes for sportsmen and other polots  for the
hunter and trapper to konow,

PROFITABLE POULTRY KEEPING. Dy Ste-
phen Heale,  Edited with additions by Mason C.
Welid,. 12md 278 pages. Illustrations.  Cloth.
Frice, #1. An excellent book for all deslrous of
making poultry keeping a suceessful buslness.  The
anthor, a practical man, fertile in expedients, gifted
with rare common sense and with a Enowledge of
hizs subject on matters of useful and essential de-
tall, gives a book which will result in profitable
poultry Eeeplng for its readers.

MISCELLANY AMUSEMENTS

DEPRECIATION OF FACTORIES, MINES
AND INDUSTRIAL TUNDERTAKINGS AND
THEIR VALUATIONS, By Ewing Matheson, C. E.
143 pages. Syo. Cloth, Price, $3. Becond edi-
tion with marginal notes. Part I—Depreciation,
The general proctice of depreciation; the deprecia-
tlom of land and boildings; division into classes for
depreciation: depreciation of plant amnd machinery;
writing off the diminighing value of terminable un-
dertakings: examples and tables. Part IT—Valua-
tion., Different kinds of value deflned: the value of
a factory a8 a going concern: the rental value of
factorles; value of 4 factory that has stopped work-
ing: valuation of losses by fire; rateable value of
factories: locality of factories: trade fixtures:; hbills
of =ale; debentures; index.

METHODS IN THE ART OF TAXIDERMY.
By Oliver Davie. 40 illostrations. Price, $2.50.
Text by Oliver Davle, who has made Taxidermy
hig life study, ilustrates in a peculiarly loeid man-
ner the most practleal methods of the art, The
full-page engravings, 90 In number, are drawn hy
Theodore Jasper. 500 fizures in all,

TAXIDERMIST'S MANUAL., 12mo.  Illustrated.
Price, e, Full amd plain instructions for col-
lecting, preparing, lprc-m*ri'lng, gtuffing and mount-
ing all bhirds, aplmals and insects, Written In pop-
ular and intelllgent English, =0 that any Intelligent
boy ran understand and apply its instroctlons. Not,
however, an amateur’s gulde, but a standard with
professional "axidermists, and gives all the processes
and secrets of the profession.

THE ART OF BOXING. By Ned Donnelly, Pro-
fessor of Boxing In the Lonlon Athletic Club, 1%mao.
Price, 25c. With 40 instructlve engravings and
Marguis of Quecnsbury roles amnd London prize ring
rules, This work explains every movement of at-
tack aml defense in the elearest language: how to
hit and kit hard: bhow to stop quickly and easlly,
and aow ““to get away” without even stopping a
blow, are all explained plainly, so0 that one can
learn to be a perfect boxer without taking lessons,
Alsa, a “Complete Manuval on Training,” by John
Goulding.

Price,

DOG TRAINING, 16mo, 26e. Contains
gimple tricks amd trealning, to teach him hi=s name,
to leap, walk erect, dance, jump rope, sit and lie
down et command, beg, give his paw, sneeze, speak
for it, feteh and earry, bring his tail in hlg month,
to stand on a ball atd roll it up and down a plank,
to walk on stilts, to go up and down a ladder, to
“ging,”” to staod on his head, and to “‘raize Cain®
in zeneral.

T e m——

-~ WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

r——m——rw—=—x_




DU U LADLES, DAL U ORI 1o

ROPP'S NEW CALCULATOR. 200 pages,
Actmal slze, 015 Inches. Cloth. Priee, $1.50.
Pocket slze, $1.00. BSustains the same relation to
the commercial world that the new Century Dietion-
ary does to the literary world., Fully abreast with

the age of alr ghips, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
tlenlar wants of bankers, accountants, mechanics,
farmers, manufacturers, merchants, miners, ete., ote.,
and must prove of inealenlable value to them—un-
legs the book itself can caleulate Its own worth—
lm'l;‘l it ecalculates almost everything that is ecalen-
able,

QUESTIONS AND ANSWERS.
Btandard Code of Train Rules,
wood, Ed. Reviged editlon. 20 pages. Diagrames.
Cloth. Price, $1. Intended for use Iin the ex-
amination of tralnmen. The general rules, traln
rules, train orders, and the whole handling of trains
Is set forth In so simple and at the same time com-
Erehenslve manner that a careful reading of the

ook will it any one with safficient knowledge to
meet any contingency that may arise in the condnet
of a train. Endorsed by high railway officials from
all sectlons of the country Xvery transportation
man should have a copy.

Based upon the
By G. E. Colling-

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Dranghtsmen and Sun
Printers. By George E. Brown. 149 pages Dia-
grams. Cloth. Price, $1. For architects, sur-
veyors, draughtsmen, engineers and others who find
the reproduction of tracings a matter of everviday
necesaltg, It embraces: The ferro-prussiate process,
toning blue prints, uses of blue prints; ferro-pros-
gite in tri-color work; the kallitype process; the
Obernettor process; the wranotype process; printsg on
fabrice, prints In dyes; hellagmgh ¢ Processes Ccom-
pared; preparation of heliographie papers, making
tracings for sun-copying; outtit for hellographic
printing; ferro-prussiate or white line on blue ground;

llet or blue line on white ground; ferro-gallie, or

lack line on white ground; brown line on white
round: miner hellographic processes. A compre-
ensive llttle bibliography at the end of the volume
and an index add greatly to its value and interest.

THRE LOCOMOTIVE UP TO DATE. Ey Charles
McShane. 736 pages. 380 [illustrations, Cloth,
Price, $2.50. Covers the whole range of locomotive
construction and management down to the present
day, including its latest development and all mod-
ern appliances, together with a classification and
comparison of all kinds of locomotives, both simple
and compound. It i3 a book culled from the me-
chanieal books and papers of the world and so con-
talns all the really valuable information to be found
in a complete mechanieal lihmrir. Every subject ig
fully illustrated and the descriptlons given of all
new devices were prepared by the Inventors them-
gelves, 'The contents include: Compound locomo-
tives; combustion; alr brake; breakdowns; locating
blows and pounds; incrustation; injectors; inspira-
tors and boller checks:; slide wvalves; valve gearss:
errors by the link motlon; locomotive valve setting;
gteam Indleator; modern locomotives; extraordinary
fast runs; lubricators; metallic packings; general in-
formation; locomotive constructlon-erceting depart-
ment; machine work; metric system; steam and alr
gauges: compressed alr; modern counter-balancing
and the history of the locomotive,

ONE THOUSAND POINTERS for Machinists
and Engineers. By Charles McShane, 342
187 illustrations. Cloth. Price, $1.50. Includes ar-
ticles from the best authoritles on each subject.

pages. o

LAINDEOCEs LA MOy mModern and a]ilpm‘reﬂ practice
in the construction, care and economical management
of the locomotive. Written in plain language and
condensed form, no mathematical demonstrations
being glven or rr.]-ﬂulmﬂ.

JOHNSON'S ANDY MANUAL, Price, §&1.
An anthority on steam, hot-water heating and ven-
tilating, plumbing and gas fitting. A valuable ref-
erence book for architeets, those in pipe trades,
engineers, janitors and those Intending to Install
or alter heating or plumbing systems. All kinds of
measurements urrm:?ﬂd In tables. Faully illustrated
with cats and complete working plans. .

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Serles of Practical
gﬁ:nualm Edited by Paul N. Hasluck., Price, each,

BOOT-MAKING AND MENDING Including re-
pairing, lasting and finishing. Illustrated. 179 en-
gravings and dlagrams. Price, 5&0c. Contents:
Repairing heels and half-soling: patehing boots and
shoes; re-welting and re-soling; boot-making: last-
ing the upper; sewing and stitehing: makFug the

heel; knifing and finishing; making riveted boots and
ghoes,

Others of the set are:

HOUSE DECORATION. Price, 50c.

HOW TO WRITE SIGNS, TICKETS AND
POSTERS., Price, 50c,

WOOD FINISHING. Price 0o,

DYNAMOS AND ELECTRIC MOTORS,
Price, hie,

C‘EELE BUILDING AND REPAIRING. Price,

.

DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES, Price, G0c.
MOUNTING AND FHAMING

Price, L0e,
SMITH'S WORK. Price, Hle,
GLASS WORKING BY HEAT AND ABHA.
SION. Price, Gle,
BUILDING MODEL BOATS, Price, L0e,
ELECTRIC BELLS: HOW T0o MAKE AND
FIT THEM. Price, 50c.
BAMBOO WORK. Price, B0c,
TAXIDERMY. FPrice, b0c.
TAILORING. Price, bhie.
PHOTDGRAPHIC CAMERAS AND ACCES-
SORIES., Price, 5H0e.
OPTICAL LANTERNS. Prlee, 50c
ENGRAVING METALS, Price, 60c.
BASHKET WORK. Price, 50c
BOOKRINDING. Price, H0e,
BENT TRON WORK. Price, b0c.
PHOTOGRAPHY. Price, ble
UPHOLSTERY. Price, G0c.
READY SHORTLY.
LEATHER WORKING., Pries,
HARNESS MAKING. Price, G0e,
SADDLERY. Price, H0e,
TECANICAL INSTRUCTION, Im];nrtant new
serles. Rdlted by Paul N, Hasluck, With numerous
illustrations of the text. Each book contains about
160 pages. Crown BSve., Cloth., Each, 1.
PRACTICAL DRAUGHTSMAN'S WORK. FPricg
1.
PLCTIGAL GASFITTING. Price, $1.
PRACTICAL STAIRCASE JOINERY. Priee, §1L
PRACTICAL METAL PLATE WORK. Price,

£1.
PIL?D'I‘E?AL GRAINING AND MARBLING.
FPrice, .

OTHER VOLUMES IN PREEPARATION.

PICTURES,

50e,

SPON'S MECHANICS' OWN MOOK. 702 pl&em
1420 illustrations. Half leather. Frice, $2.50, JiE
era]l method of treatment of each sabject Is first,
the raw materlals worked upon, its characteristles,
varlationg and sultability; secondly, the tools used,
the sharpening and use; thirdly, devoted to typlcal
examples of work te be done, materials and how to
do similar work. Nearly all of the mechanical
t[nﬁm are here Included and some of the profes-
slons,

—
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Boards.,. obc. each. Amply llostrated when the
subject demands. Put up In & uniform, neat and
attractive manner. BSubjects are of an eminently
scientific character and embrace a wide range of
topics. The following cliations may be noted as
types of this notable set:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS., R. Armstrong, C. E. 3rd American
edition. Revised and partly re-written, with an
appendix on “Theory of Chimney Draunght,” by F.
Idell, M. E.

STEAM BOILER EXPLOSIONS, By Zerah Col-
burn. New editlon, Revised by Prof. R. H. Thurs-
ton. Price, blc.

FATIGUE OF METALS UNDER REPEATED
STRAINS, Price, 60c. With Varions Tables of
Results and Experiments. From the German of
Prof. Ludwig Spangenburgh, with a preface Dby
8 T. Bhreve, A. M.

TRANSMISSION OF PFPOWER BY WIRE
ROPES. Price, 60c. By Albert W. Stahl, U. 8. N.
Second edition. Revised.

TRANSMISSION OF
PRESSED AIR. [Irice,

POWER BY COM-
60c. By Albert Zahner,

M. BE. New edition in press,
GAS-LIGHTING AND GAS-FITTING. E{I-E.’L‘iﬂf:ﬂv
tions and Rules for Gas-FPlping. Price, 5le. Notes

on the Advantages of Gas for Cooking and Heating,
and Useful Hints to Gas Consumers., 2nd edition.
ReﬁEwrltteu and enlarged. By Wm. Paul Gerhard,
C. E.

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BEGINNERS.
Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, Wiring, and
ite all Branches of Electricnl Work. By Norman
zﬂfhneldﬂn 64 illustratiens and 6 tables. Price,

C

DRY BATTERIES. Especially adapted for Au-
tomobile, Launch and Gas Enpgine Work; Medical
Coils, Bells, Annunclators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery. 30 illustratlons, 2be.

SMALL ELECTRIC MOTORS. How to make
and use them, focluding design, examples of small
motors and their applications, speed controllers,
starters, fuses, ete. 48 [llustrations, Price, 25e

SIMPLE SCIENTIFIC EXPERIMENTS. How
to perform entertaining and instructive experiments
with simple home-moade apparatus. 59 fllustrations.

MODEL BOILER MAKING, Contalns full in-
etruetions for designing and making Model Station-
ary, Maripe and Locomotive Bollers, Fully illus-
trated. Price, 25e,

METAL WORKING TOOLS AND THEITR USES,
A Handbook for Young Engineers and Apprentlees,
SBhows how to use simple tools required In Metal
Working and Model Making. Illustrated. 25e

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first Introduction to the study of the Locomo-
tive En;ilnr:, their Design, Construction and Erec-
tion, with a short catechism. 26 illustrations. 2Z6c.

ACETYLENE GAS HOW T0O MAKE AND USE
¥T. A practical handbook on the uses of Acetylene
Gas, sultnble apparatus for its generntion, hints: on
fittlng up, ete. 34 illustrations. Price, 25c,

JOINT WIPING. Practleal hints on, for begin=
ners in plumbing, describing in detall the wvarious
operatlons and fully Hlustrating them from actual
work. Price, 256c

WOODWORK JOINTS., How to make and
where to use them. Mortise and tenon jolnts, lap
joints, dovetail ;{niuta. glue jolnts, scarfing Jjoints,
eircnlar work, with 137 [llustrations. Prlee, 25e.

DIAGRAM OF THE CORLISS ENGINE. A
large engraving giving full particulars. Explanation
of figures. 13x19 In. Priee, 2bc

ELECTRICAL CIRCUITS AND DIAGRAMS,
INustrated and explained. New and original drow-
Ings comprising Alarms, Annunciators, Automobiles,
Bella, Dynamos, Gas Lighting, Motors, Storage Bat-
terles, Btreet Rallways, Telephone, Telegraph, Wire-
less Telegraphy. By Norman Schoelder. be.

DUNGEATOIRS AND ALARMS, inciuding batieries,
Wires and Wirlng, Circults, Bushes, Burglar
Alarms, Flre Alarms, Thermostats, Annunclators,

and the Loeation and Remedying of Troubles. By
Norman Schneider. Price, 2bc,

MISCELLANEOQUS

ELEMENTARY FORGE PRACTICE. By John
Lord Bacon, Instructor in Forge Work, Lewis In-
stitute, Chleago. 262 pages, Cloth., Price, £1.60,
Clontentz: General description of forge and tools;
welding, caleulation of stock for bent shapes; up-
setting, drawlng out and bending; simple forged
work; calenlation of stock and making of general
forging; steam hammer work; duplicate work; man-
ufacture of fron and steel: tool-steel work; tool
forging and tempering; miscellaneous work; tables,

LOCOMOTIVE OPERATION, By G. A. Hen.
derson. 0 pages; llustrations, Cloth, FPrice,
£3.50. The object of this work is to give a com-
plete and systematie discussion of the theory and
practice of locomotive operatlon with the results
accomplished and the efect of the sction upon the
various parts, as well as the amount of fuel and
water needed to perform such peeded work, rather
than an exclusive treatise upon the mere manipula-
tion of the machine, The order of contents is:
Inertia, steam action, resistance, slipplng, braklog,
steam capacity, haullng capacity, water consump-
tion, fucl consumptiomn.

TEXT BOOK ON ROOFS., By Mansfleld Merri-
man. Part I. Sixih edition rewritten and enlarged.
826 pages; illustrations. Cloth, Prlee, $2.50, The
contents Include treatises on stresses in roof trusses,
ighway bridge trusses, rallroad bridge trusses,
miscellaneonus trusses, deflection and internal work,
historleal and eritical notes.

WIRELESS TELEGRAPHY. By A. Frederick
Colling, 500 pages; lustrations. Cloth,  Price,
§3. Descrlbes the history, theory and practice of
wireless telegraphy in a way to rouse the enthusl-
asm of the layman, as well as the professional. A
happy regard for detalls and minor points makes
the whole g remarkably clear .and Interesting ace
count of the Science,

MODRERN ELECTRICITY. By Henry and Hora.
3556 pages; 150 illustrations, Cloth Price, #l.
Thorouzghly aceurate and sclentifie in its explapa-
tion of X .vs, wireless telegraphy, radium, trans-
mizsion #fu. distribution, ower stations, wirlng,
and written in ulain English. An essentially prac-
tieal handbook for students, apprentices and elec-
trical enginecrs,

ARITHMETIC SELF TAUGHT. By Spangen-
berg, 228 pages. Price, 65e. Undoubtedly the best
book published for students of arithmetic, Do not
despair because through neglect you have forgotten
what you once knew about this branch of math-
ematics. This new method requires no teacher.

YOUNG ENGINEER'S GUIDE, New editfon re.
vigsed and enlarged. 254 pages; Hlustrations. Priee,
£1. Covers the entire subject of care, management,
operation, repalring, englueer's license and varlous
points of equal Importance, and is endorsed by lead-
ing engineers in all parts of the cocntry.

HOW T RUN ENGINES AND BOILERS., By
E. P. Watson; lNustrated. Prlee, $1. Wrltten in
plain langunge amd well adapted for use as a text
book by the engineer and boller maker,

MODERN COTTAGE ARCHITECTURE. By
M. B. Adams., Large quarto: 79 pages: {llustrated.
Cloth. Prilee, 24.50, Contalns an introductory es-
say on cottage building and notes on the subjects,
illustrated from works of well known architects.

UNTECNICAL ADDRESS ON TECHNICAL
SUBJECTS. By Jumes Douglas. 90 pages. Cloth,
Price, $1. Contents: The characterlsties and con-
ditions of the technleal progress of the nineteenth
century; the development of Ameriean mining and
metallurgy and the equipments of a tralning school;
wastes In mining and metallurgy.

SOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.
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ount extra charge,

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of Mo-
toring; the original automobile school In Chicago.
Oue hundred and elghty graduates the past year, to
whom we refer opon request. Automoblle owners,
prospective buyers and young men wantiag to be-
come expert chauffeurs will save a great deal of
money @l a lot of worry by studying the mechanizm,
care s repair of gasolive automobiles, in our shop,
where all parts are open 8o you can see¢ how they
are made, and how they operate. We give thorough
and practical instroction.  Competent chaoffenrs
supplied. Address, Chicago School of Motoring, Dept.
B.. 264 Mlichigan Ave., Chicago, IIl

HAVING BOUGHT MY 1906 CAR, T will sell
“my 19056 model Orient 4 h., p. Buckboard for $200,

Machine in A-1 order: tires good., Address Paul
Hdnkovan, Palmer, Mich,
BARGAIN BALE—Finn Korona 6§x7 Camera

and ontfit, cost §756 new, will sell for” $350. 1 h. p.
Stationary Gas=oline Englne, water-cooled, good ns
ever, 335, Complete Motor Cyrele frame and
wheels, new, 325. New Motor Cyele jump spark
eoll, ¥5. M. J. Taylor, Camden, Mich.

TO TRADE-—A complete wireless telegraph out-
fit for motor eyele. Send for photo and any fur-
ther information. Address 217 E. Franklin 8St.,
Hillshora, Texas.

BARGAIN—Auto or Marine Gasoline Engine,
16 h. p. donble opposed, x5 evlinders, vibration-
less, 325 lbhs.; price with aceessories, $155. Lock
Box 6% Mt Carmel TIL

SPECIAL OFFER FOR QUICK BALE—05
Michigan “'A"™ light gasoline propabout, %175: "05
Northern, $475. Motorcyceles cheap. . R, Buaker,
Balem. Ohino,

FOR SALE—2 h. p. engine ecastings, water
or gir-conled, evlinder and head all in one pices, fly-
wheel outside erank case with cone clutch, Wae fur-
nish the above with cylinder bored drop forged
crank shaft and all bushings and exhaust gears for

pepulation 2,000; also dwelling. Good. trade and
territory. Price $4,500. Good chance for right
man if you want business and property. Address
4052, care Popular Mechanica,

IMPORTANT—31 with application, 50c monthly
for 8 months, will purchase one share of stoek of
the . L. Sleaster Electric Company, par value §5.
Our machine shop and model room will be com-
pleted in Febroary. We will then be ready . for all
kinds of work. We will talk to you in the March
igsue. F. L. Sleaster Electric Co,, 16 New Cham-
ber St, New York,

EXCELLENT PPORTUNITY-For profitable
buslness in nearly every locality manufacturing Per-
fectly Ventilated Hollow Conerete Buliding Blocks
of sand and Portland cement. More durable than
natural stone, more artistic than brlek, cheaper than
wood.,  Frost and fire proof, no paint, no lath, no
repalrs reqalred and buoildings are almost Indestruet-
ible. Machines from 150 to 3300, For particulars
address B 1 Imgles & Co., Indianapolis, Ind,

MEN WITHOUT MONEY--Have von an inven-
tion and no money to push it? Send me vour draw-
ings. I will give expert advice and manufacture for
you, if possible. I have a modern factory and per-
fecting inventions Is my business. Manuofacturers
are looking for something to make. My charges are
$1.00. Don't throw your ideas away. T can start
youn if your ldeas have merit. Your idea is certainly
waorth $1.00. Paul 8. Baker, Muscaiine, Ta,

BLACKSMITHS.

GOOD BLACKEMITHS ARE SCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools first for all
from the surgeon to the safe blower, by using Toy's
Treatise on new stecls explaining how to work them
with 75 new methods for working all difficult jobs.
Ten receipts for making your own compounds for
weldlng different kinds of stepl solld. Thermite weld-
Ing fully explained; also two colored tool tempering
charts; chart A explains all annealing and harden-
Ing; Chart B explains both scientific and plaln tem-
pering to a standard. All the above for $1.00. WVal.
uiible samples free. W. M. Toy, Sldney, Ohio.

the low price of $8.50 cash with order. P, F.
Michaels, Marshalltown, Towa.
AUTOMOBILES—3135 up. A few ¢+ Thtly used

machines at prices lower than ever be.ure on ae-
count of being overstorked, We can posliively save
Fou money on a deslrable car. You can't afford to
mis= this opportunity. A postal will bring you com-
&]ﬂt{r list. The Starin Company, North Tonawnanda,

WANTED--4-eylinder marine or upright antomo-
bile engine cheap. Box 366, New London, Wis,

WANTED—Your automobile tireg to retread or
repair., all kinds; voleanizing one-fourth to one-half
]Iﬂg-s than factory prices. A, T. Mosher, Anderson,
n £l

FOR SALE—Complete f.;l‘I“‘lf*l' plant of Hfﬂﬂm-ﬂtl:
tomobile, 7 h. p., in good condition, 335, Roy
Richard=zon, Alexis, TIL

LET THE ENGINE DO THE WORK-—Write
for literature on our attachable motoreyele outfits,
They fit auy bieyele, Shaw Mfeg. Co., Galesburg,
Kansas, g

FOR SALE—New Glide Aufomobile, with fon-
Qriau; fine condition; cheap. Box 662, Crookston,
Minn.

FOR SBALE OR EXCHANGE—Automoblile gear,
Address . ., H.., 18 North Front St., Columbus, 0.

BUSINESS CHANCES,

WHY NOT INCREASBE YOUR EARNINGE by
making keyv-checks and stamping names on toals, ete.,
for your friends, shopmates, business men, ete.? We
goll complete outfite—ineluding steel letters and fig-
ures, German sllver key check blanks, Enclose
stamp for particulars, Western Novelty Works, Fair-
bury, Neb.

EDUCATIONAL.

To STUDENTS OF ELECTRICITY. A complete
cliectrieal course at home, containing 30-page Detall-
Rook, 220-page Text-Book, 200 Experiments, and over
100 pleces of apparatus.  Price, complete, only $5.60,
Catalogue “P" exnlains thizs and other remarkable
offers, Thomas M. St. John, 548 Ninth Avenne,
New York.

FOR SALE—One set Interpatlional Correspond-
ence Sehonls text books on Mechanical Engineering:

T volumes, almost new, Cost $30; wlill rell for
_$l!_ Addreas 2051, eare Pop. - oo
GAS ENGINE COURSE—International Schools,
complete, $18.50. M. E. Hill, 1413 Woodland,
Naghville. Tenn.,
PLUMEING SCHOOI~—Few months' conrse,
steadvy work, good pay. Day and evening elass

Practicnl School of Plumbing and Heating, Minne:
amalizs. Minn.

RARE OPPORTUNITY-I. C. 8. course In sur-
veving ard mapplng. Cost $50; will =zell for 325
eash or $27.50 on [nstallments, €. A. Gaszkill, 122
W. Front St. Plainfield, N. J.

PHONOGRAPHS fitted with the “Symphony™ dia-
phragm have a tone never hefore equaled. Send
stamp for full particulars.  Irving Kimball, inven-
tor, 2828 Washivgton strest, Boston, Mass,

TELEGRAPHY.—Clrenlar free,  Wonderful anto-
matie teacher; five styles, $2 and up,  Omnigraph
Ma., Dept, J.. 30 l'l'l-l'i'lﬂ_:g-lf etront, New York.

HAVE YOST TYPEWRITER to exchange for
good advertising conrse. M., E. HIlI, 1413 Woodland,
Nashville, Tenn



P].Hi.l;“}' LLAELE. Lol RIS l.i.l!l]_-'l.'l‘ll[].ﬂ- RAL-EARE WA LUAS LDy DreR Rl
ple copy. Hlectrocraft Pub. Co., 93 Griswold street,
Detralt, Mich.

RE-SILVER OLD MIRROREB!—At 10¢ each;
brings vou $5.00. We teach, and trust you; 10c
brings sample mirror and 32-page booklet; all abou.
mirror-making for profit. We guarantee our prac-
tical metheds; no recipes, no answers without the
dime. Hullingers Mirror School, Francesville, Ind.

" FOR SALE

FOI: SALE—10 series phmmﬂ 26.560 at $3.50
each. Midget dynamo motor $56.50, at $2.00. 76-
watt dynamo motor $14, at $10. E. W, Willlams,
Tola, Wis,

CAMERA FOR SALE—i4x§ folding, with triped

care l_ﬂ'npg]_n_r_ Mgt-hnnips; o

FOR SALE—25 ft. launch, 5 L p., doable oyl -
inder engine, $250: 3 h. p. engine and & h. p. boller,
marine, Arst-clags condition, $125: 14 h, p. com-
onnd marine steam engine, only used for trial,
':3:;50. Address J. F. T., Box 356, New London, Wis,

FOR BALE—4xb folding camern and ontfit, cheap
at £7.50. W. Hitchings, 313 Howard avenue, New
Haven, Conn.

WANTED.
DPRAFTSMEN WANTED—We have ositions
now open for-draftsmen. Call or address estern

Electric Company, Chleago, Il

WANTED—A second-hand engine lathe, 8 ft. bed;
not less than 16-in. swing. Must be fittea with

and ecarrving case: nearly new; §5. Also one  page compound rest and hollow spindle. Give fal)

3%x3% Lee R. Browun, Sclo, Ohio. particulars to O. Griesser, Jr., Medford, Wis.
FOR SALE—17 twist d-ills, 1 in. to 2 3-64 by WANTED—14 or 16-In. auvtomobile boiler: state

16ths, W. J. Ferrell, 437 Van 8t., Barberton, Ohlo. eondition and price. Address Box 124, Saco, Me.

FOR SALE—10-in. serew cutting lathes at whole-
gale: plso tools. S ond 10 cents for set of Magie
Rolls to Tibbetts, Putnom, Conn.

FOR SALE-One 2 h, p stenm engine in fine
eondition.  Iull particulars for stamp. Herbert E.
Smith, Batavia, N. Y.

FOR SALE—Odell typrwriter for 27.50 oagh;
right from factory:; never used: partleulars for
stamp. G. L. Pattirsen & Co,, Chicago, Il

FOR BALE—35 ft. ateel launch, 12 h. p., double
eylinder engine; price 3600, Chas. Balrd, New Lon-
don, Wia.

FOR SALE-Two s=tram bollers, with full fronts
and all trimmings, slze 54x15; one 12 h. p. horizon-
tal return flue, tubular beiler, iron encased setting,
self-contalned, with all trimmings; a number of
Cook deep well stenm pumping heads:; all in first-
elass eondition. These are all bargains.  Write
No. 3063, care of Popular Mechanies,

FOR SALE—Several 2 h. p. gaseline encines; 8
h, p. electrie motor, 110 volt, 58 ampere; 2 emery
gtands: 3 4x4 air compressors. J. F. 8chulz, Box
176, North Chieago, TIL

FOR SALE-—IND steam, nir and water ganzes; all

slges; all gnaranteed O, K. sent express pald on
receipt of $1. J. L. Laoeas, 2 Fox 8t., Bridgeport,
Conmn.

FOR SALE—Gne 16 ft. launch, eomproml=e stern,
1% h. ., $126; one 18 ft. launch, compromise
stern, 1% h. p.  Address Dana Seger, Erie, Il

FOR SALE—Twentieth Century sfenm engine
castings and drawings, 3 to 1 H. P, always in pro-
gress.  Bend for cirevlars and photographs. B, R.
Wicks, Bridgeport, Conn.

WANTED=—Iron lathe for emall work.
DuBois, Pa.

WANTED—Good 9

H. F. 8,

to 11-in. foot power lathe,

cheap, State condition. L. J. Hedderich, Flora,
Tndl.

WANTED—8econd-hand motoreyele in good eon-
dition. W, J. Milford, 781 Main Bt., Winnipeg,

Manitohn, Canada.

WANTED—Second-hand shaper, 14 to 16-nch
gtroke, or a small planer, good condition. Address
Capolli Button Works, Lansing, Ia.

MISCELLANEOUS.

“THE NOVELTY NEWS'—AN IDEAIL ILLUS-
TRATED NOVELTY TRADE NEWSPAPER. Es-
pecially valuable to Manufacturers’ Agents, Manu-
facturers and Dealers in Noveltles, Mail Order, or
anyone desiring to keep in touch with all kinds of
money-making novelties, Subscription, 50 cents per
year. SBample copy for 2¢ stamp.  “The Novelty
Wewa Co,™ 709, No. 171 Washington St., Chicago.

WANTED—If yom have anything In light metal
manufacturing, job or experimental work, write me.
Lowest prices. Schwabe & Son, 56 W. Washington
8t., Chicago.

100—X XX white
business and visiting
for 2e stamp. R, D.

Mo,
FOR SALE, CHEAP—Merry-go-rotnd and 9-in.

for &5e, postpaid;
price,  Samples
Box 1376, Bt. Louls,

envelopes
carda same
Elllott,

serew  cutting foot power lathe, M., 86 bHth St
New Bodford, Mass.
WANTED—A slightly uszed motoreyele in good

condition; ekleap. G. A. Hinton, 1918 Wayne 8t.,

Swiszsvale, Pn.

FOR SALE—Castings or emery grinder head and
ecountershaft that yon can build on a 9-in. lathe,
Small steam engine and sewlng machine motor cast-
ings. We make patterns from drawings. Blue
prints of grinder and countershaft, 25 cents. Ballne-
ville Maodel & Machine Works, Halineville., O,

“WIRELESS MESSAGE"” envelopes and blanks.
Useful whether or not vou have a wireless outfit;
26 of each sent postpald for 10 cents silver. The
copyright on these catehy envelope: and blanks is
for eale at n bargain, Write us. Tucker & Co.,
1 Hartford St.. Boston, Mass

FOR SALFE—$1.000 ecash will buy new, high-
apoed motor airship, ridden by me several exhibits,

ew York and Texas, Patent portable gas works
inclnded, All gond condition. Any size ailrships or
gag balloons bnilt.  Severnl light weight gasoline
motors, cheap, 1, 2 and 4 eylinder, and 2 and 4 eyele.
Carl T8, Myers, Balloon Farm, Frankfort, N. Y.

FOR SBALE—Tnr list zee page 1287, Decemhber
isgue Popular Mechanies: Power woodturning lathe,
power grindstone, hand trimmer, milling machine,
Barneg former, hench power planer, portable forge,
power mortise machine, blacksmiths', carpenters' and
machinizts’ tonlz, power wond-boring machine, pul-
levs, helting, hangers, shafting. For fall particulars
address 1257, eare Popular Mechanies. If interested
it will pay to investigate,

CONVERT YOUR RICYCLE
by attaching our eyele-runner, Ruons equally well
on fee or spow, with perfect econtrol. The extended
fork i of ateel And runner of tool steel.  Price com-
plete, black enameled or aluminum finish, £1, 5.
H. Poshak & Co.. Sun Prairle, Wis.

CURIOS—Handsome showy shells,
dinn relice, fossils. pun fints, swords,
¢te, for sale or exchange. List free,
Albion, N. Y.

ELECTRIC FLASH LIGHTS,
maotors for experimental pourposes,

into a anow-cyele

minerals, In-
goem stones,
George Tills,

Ble; electrie
£1.00;: batteries,

180 miniature electrie lamps, 26e: 1 h. p. motors,
any volinge, guaranteed for one yvear, $40.00. Wae
gell all kinds of colls at lowest prices.  Watt Eloe-

tric Co., 558 W. North avenue, Chicago, II1.
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TOOLS
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ERY man who works with tools
should know where he can secure
the BEST tools. That is, those that will
last, do the neatest work, prove the most

sat{sfactar}r r:n every respect.

OUR FREE CATALOGUE

No. 7 describes Very cumprel’zensively just
kind of tauls. It wall prove very
valuable to any man.

Write for it tl:'.-—l:]a},’.

GOODELL-PRATT COMPANY

GREENFIELD, MASS., U. S. A,

New Universal Square

Made in Three Sizes

No.1 6 inches - H0.65
No. 2 10 inches = 1.00
No. 8 13 inches -

ALWAYS  READY

Nothing tobe ad-

usted. Made of

hie hest steel and
of light weight.
Abzsolutely troe,

Combination Tri,

Pitch-Cut, Hip

and Valley Cutand
Mitre quare,
drawing circles,
gaugmf‘ lumber, oc-

tagonal euts, lay-
ing out a maortise
and tenons and
innumerable
other pur-

Pos €8
Patented

May 13, 1902.

Sold by
all first-clasz tool dealers.

THE DUBY @ SHINN
MFG. CO.

Incorporated

Nelson Bldg. 19 Park Place and 16 MNurray 5t.
NEW YORK CITY

Shoulder Tool Ghest

An unusoal bargain for this high ?i'il.ﬂ.ﬁ tool chest: made
from selected chestnut with strong lock, drop handles, saw
rack and tray.

We Manufacture the Celebrated Wivanco Tools

If you have not already nsed them, begin now, and voa will
be purprised at the saving in cost and the satfsfactlon
derlved from using tueols of high quality.

Our New 600 Page Catalog No. 90

Gives full deseription and prices of tools, work benches,
efc. Contains a greater variety and a number of new lines
not found in the old one, No mechanic should be withoot
it. Prices lower than ever, Write for It today,

Oldest Mail Order House in America. Established 1816,

White, Van GrLann & Co.

30 Chatham Square, New York City

Please mention Popular Mechanics when writing advertisers
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Teach The Boys to Use Their Hands

Every boy ought to have a little carpenter shop
of hiz own. He can earn money doing carpenter
work for his family and friends and have lots of
fun besldes.

Our Youth's Manual Training Bench 1a a whole
carpenter shop in itself for a bright boy. It is
uged in the best manual tralnlng schools In the

country.

Bench 44 £t. long, 82 Inchea high, 20 inchas wido—ftted with
# 13-inch gloed np maple top 1% {nches thick, with T.inch well
for tools, fitted with two vices. Back board aod tool rack ss
shown in illustration. Frame, glued up top, vieea sod tool
rack all made of hard maple.

COur catalog gives complete Information in re-
gard to this and other manual training benches,
and it shows 8 number of styles especlally de-
slgned for manual training school use. Write for

a copy.

GRAND RAPIDS HAND SCREW CO.
146 S. Ionia Street

GRAND RAPIDS, - - =  MICH.

“YanKee” Tools

The newest, cleverest and most satisfactory in use,
and the first to be offered at so reasonable a price that
everv up-to-date mechanic could buy tools of their

nality and character. Other tools are very good tools,

ut, “Yankee" Tools are better, Sold by leading dealers
in tools and hardware. Ask dealer to see them.

Ratchet Screw Driver No. 10 and 11. (8 Sizes.)

Ratchet Screw Driver No. 15, (4 Sizes.)

Automatic Drill No. 40, 41 and 44,

Auntomatic Drill No, 42.

Reclprocating Drill No. 50,

Onr “Yankee Tool Book” tells all about them.
Sent free on request by

{ NORTH BROS. MFG. CO., —Philadelphia, Pa,

GAS OR GASOLINE POWER

When produced by an I. H. C. Engine is unquestionably the best and most economical power obtainable
Every manufacturer, shop or mill owner, or power uger of any kind is intereated in the cost of

for ordinarily it represents the burden of expense in his business.

OWar:
The cost of power from a.nf. H.O.
Gae or Gasoline Engine, heswever, is ra-

duced to the minimum, only about ome-
tenth of a gallon of gasoline per horse
E}Jwar per hour hainf,' consumed.
ith an I. H. C. Enq; ne there is no delay
in firing up —no waiting for Steam.
IT I8 ALWAYE READY FOR WORK
AND IT ALWAYS WORES
Bimplicity in design 18 a strong feature in
the construction of the 1. H. C. Englne.
Thus it is possible for any person with

ordinary intelligence to operate this
engine. It is so simple that it does not

require an engineer — additional evidence

of 1ta great economy as a power producer
over the steam engine.

SAVE MONEY, SAVE TIME, SAVE LABOR

by using 1. H. C. Gas or Gasoline Engines,
for any purpose requiring power within
their rated capacity.

1.H. C. Engines are made In the following
gtyles and sizes: Horizontal, Stationary
and Portable—4, 6, 8, 10, 12 and 15 h. p.

Vertical —2, 3 and 5 h.

Our catalog explaining the advantages derived from the use of I. H. C. Engines w 11 be mailed upon

request.

International Harvester COmpany of America
{Incorporated)

No. 7Q Monroe Street, Chicago, Ill.
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LITTLE WON DER

that others are trying to imitate onr Fancet Water
Muotor for Grinding, Bharpening, Polishing and
Light Power. Warner

'LITTLE WONDER"

maotors are to be found n every part of the globa
They are "hummers" ! 25,000 plessed customers
&re our best testlmonials: Ouar pateénts cover the
eesentinl Ientures of this moe htua
hence we nrge your to heware of rhenp
anid ou=atiefactory lmitations which
can copy owr claims and ourciatglogues
but not our wmotor! Atlaches In
ajily tooany water faucet. Indlspenss-
ble o the honie for cleaning and
polishing stlverware and cutlery;
for grinding and sharpening
knives, eolssors, hatchets, skateg, ete,
For running sewing machines, cooling fans, bottle wash=
ers, Eitchen devices or a dozen other useful things about the
house,  Price complete with emery wheel, 3 polishing wheels,
pulley, sllver aud stee]l polishing eompositions, $4.00, Send
for an attractive free deseriptive
Booklet for full and interesting pars
ticulars, or remit direct 1o us. We
arethe ploneers in this line and our
shiprents are prompt as
wiell a8 satlsfactory.
A few desirable
agents still
wanted.

Everyhody Needs An Accident Case

Do you know how to treat a ¢ut ora bruise, of how o relieve B
ful seald 2 Have you the 4|.|r.11!||1'I1LL“1 and remedies at hand?
Are they pare mnd antieeptic

THE U. S. EMERGENCY CASE

contalns 18 articies, Inclading hlllllhllnl.'“ltlﬁ". H*}f:LHL:JI1I:I|1LDtﬁ lllfm:'i-
tera, abrorbent cotton, scissors, First All Hapdbook, €1c., a8 ni
mmpnx_t metal case, snd the price 3 ONE DOLLAR, express

pre
Pttq_r examination you'are not entirely satisfled, we will cheer-
fully refund the money,

Large Size, for Workshops, Offices, Mills, Etc., §3.60
U. s EMERGENCY CASE co.| VARNER MOTOR CO. anco

‘ Turn the Faucet—that s all."””

25 Weaver Building, Utica, N.Y. Dept. 14 Flatiron Bldg., N. Y. C.
NET -
or HATCH & BRITTIN, Wﬁn!l;:Lu ;[E-z-"ts' 7000 Flatiron Bu i, Mfrs. of Water MGI[II'E. Water Faﬂs and hc{;essunas
e

Nao. 325

Round Nose
Burner Plier

A handy tool for the Plumber,
(as Fitter, Electrician, Ma-
chinlst, Jeweler, and for
use about the house it

has no equal.

STROMNG AND DURABLE

Convenient in size and
ean be carried in

WONDER GASOLINE ENGINES
FOR 1906
THE ENGINE OF FEW PARTS

Has only one-
third the parts
found in other en=-
gines. Thestrong-
est, simplest and |
best en gin: on
earth for the mon~
ev., in fact so

the pocket. simple a child can
Quality Dpcratclthcm.
Two cyele, jump
:::“;:“d TOO!S spark. no wvalves,
by n}aﬂ LEAD IN gears, etc.
QUALITY, We manufacture |
engines for any
7"3! i purpose, both ma- |
%ND rine and station-
FINLSH

ary, up to b
H. P
Ask yvour dealar
¥ tor them. Take no] 115 H. P. Single Cylinder 3 H. P. Single Cylinder
Substitute. IThe has | 3 H. P. Deuble Cvlinder 6 H. P. Single Cylinder
not gob ihem write us, & H. P. Duu!}lc Cvlinder

Every tool guatranteed. =
Only b Genuins bear this mark Pricus and terms: will surpnse you. A fine agency proposition
SEND FOR CATALOGUE

JL92) | THE R. M. CORNWELL COMPANY

Write for Catalog. 408 S. SALINA ST., SYRACUSE, N. Y.
UTICA DROF FORGE & TOOL €O, T3 Genesse Btreet, Utica, N. 1. NEW YORIK OFFICE: 1132 PARK ROW HLDG,
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