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HORSE SENSE

tells you that it pays to go into partnership with nature.
You syupply the r];}m}trley—-gﬁli DOES THE REST.

The richest men in the country to-day owe the founda-
tion of their fortunes to the ground. No product of the soil
assures such bountiful returns as the growing of RUBBER.

AN INVESTMENT in our RUBBER I.ANDS,
Payable in MonthlyInstallments means—

O/ ON YOUR MONEY NOW
5 O AND LARCE FUTURE PROFITS

WRITE US TODAY FOR BOOKLET

The Playa VYicente
Rubber Plantation and Development Co.
511 Medinah Building

Chicago

R liable agent wanted in every city, A great opportunity to add to your income after
business hours.

“THE CHICAGO” YOU CAN

RE G’ULATOR cent above par within 12 months.

The best device for controlling your Fur- Manc Toum Momcy
nace, Hot Waler or Steam Boiler., %L Is auto= MAKE MOnCY
matic and a fuel saver. Easily Installed.
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THI DERTNTWRE CO, OF AMERICA
BAYE THIE

CONSULT US

whether buylng or selling stocks or bonds. We can
offer you one stock now which is certaloly worth look-
Ing Into carefully. It will give the greatest opportu-
nity In the field of lovestment today. We will be glad
to glve full particulars.

! ment 80 that it
Y will automatically
& adjust the drafts
‘I at any given time.
2 It is contained in
© a cabinet and set
¢ in the same mans-

ner as an alarm

clock, but it has

" notan alarm. ' S ——

Write for Prices and Further Particulars, DEBENTURE COMPANY OF AMERICA
| CHICAGO HEAT REGULATOR CO. | 797 Land Title Buflding

I 40 Dearborn Street, Chicago. | Philadelphia, Pa.

Please mention Popular Mechanles when writing Advertlsers.
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PUBLISHER'S ANNOUNCEMENT

100,000 EDITION OF POPULAR MECHANICS

The April issue of Popular Mechanics will be a special 100,000-edition, of
which 25,000 copies will reach the proprietors or managers of important indes-
trial works of all kinds in the United States, Canada, Mexico, and Foreign Cuyri=
In accordance with our standing rule our circulation books will be, as tney
always are, open to inspection at all times.
tunity to advertisers to whom particulars, rates and guarantee will be sent on request

This edition offers an unusual oppor=

===



& i BQEE are accurate time and labor saving devices

for meeting 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. 5. STARRETT CO., ATHOL, MASS., U. §. A.

i

Please mention Popular Mechanles when writing Advertisers.



Young men desiring to fit themaelves for pay-
ing positlona asz Electriecal Englaszers should
flil out and send this advertisemoent to us to-
day and receiva our 200-page handbook (FREE)
describing Electrical Engineering course and
over 60 others, including Mechanical, Steam
and Civil Engineering, Heating, Ventilation and
Plumbing, Architecture, Structural Drafting,
Mechanical Drawing, Telephony, Telegraphy,
Textiles, eto.

American School of Correspondence
CHICAQO, ILL, ———
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TECHNIC OF

Mechanical Drafting

BY CHAS, W. REINHARDT
Chief Draftsman, Englneering News
Aunthor of “"Lettering for Draftsmen, Engineers and
Btudents."”
“EHOWE HOW TO DO IT"

Oontalns chapters on outlining, lette rIEE. outline shading,
sectlon linlng, curved surface shading, shading of ineli
surfaces, tnpofnphlwl drawing, character and finish, ete,
Boards 11x8 ins. 42 pp. 80 text [llustrations and 11 full
glnt.u, l‘latat?‘ IV contein 6@ distinct conven-
Elﬂll or section lining.

b Lol i B o POt A
ing” are alone worth the price of the book.””
Most Popular Book on Mechanical Drafting Ever
Published
Adopted ms Standard in many Technieal SBchools
PRICE, $1.00

MECHANICS
PROBLEMS FOR_ENGINEERING STUDENTS

By Prof. Frank B. Banborn
60 problems, many beiog exnmples in engined,..x
practice. i
Contents : I, Work (Problems 1 to 172). IT, Force
{Problems 178 to 405, 111, Motion i Problems 408 to 500 an-
swera and complete index. A practical, elementary book

of problems for the wse of practicilng mechanics, en-
gineoars and students.

PRICE, $1.50

Hend for descriptive catalog M. P. and a sampla
copy of Englneering Nowas

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YORK
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If You Are In Earnest

in theatndy of Engineering you want practical,clear
and rellable books on the subject. Spangenherg's
Steam and Electrieal I:':nginﬂ-.rinf exactly ans-
WIS your purpose. wWritten by practical engineers,
and written so you can undersiand it, Price, #.50

See coupon below.

The Beginner

iIn Steam Englneering want anawera to his
uestions relating to first principles, and these he
nds in Spangenberg’s 157 :1unutl.nn: and ans-
wers relating to stenm engineering. a 19 page
beok Intended for beginners only. Price, 76c.

See coupon below.

To the boy or man whose {gnorance of Arithmetic,
from whatever cause, prevents his advancement,
%pau%enhﬂrg'# FPractical Arlthmetic, Self-

aught, supplies in easily understood form the
instruction he has previoualy missed. With no
other teacher the learner is fitted to make the cal-
culations and solve the problems required inindust-
rial pursuits and trades, Price, tle.

See coupon below.

SPECIAL OFFER

The above three books sent postpald on
recelpt of 8400, or in accordance with
aFrE'r.ll'u:nt aet forth on coupon below.
If the books are not perfectly satisfactory
return them within tendays and get your
money back.

COUPON. Cut out and mail to-day.

GEo. A, ZELLER Book CoMPANTY,
7 8. Fourth St., St, Loula, Mo,

1 accepl yvour offer 1o send me, ﬂ-xlmc-an prepald,
the above three books, price #8050, and enclose §2.50
as first payment. The balance, 82N, I agree 10 re-
mit in b0 cent monthly installments, money express
order, or stampas,

This One

il -

ELCl _VAA_EBKIMTR
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International Correspondence Schools,
Rox B72, BOURANTON, PA.

Please IEIFI'H.I:]. without further obligation on In'{ part §

how | can qualify for o larger salary in the pos

tion before which I huve marked X

== s,
Mechan, Pralisman
Telephone Engineer
Elee, Lighting Bupt.
Mechan. Englnecr
Burveyor
Etatlenary Englneer

Book keeper
Etenographer
Advertlsemeni Wrlier
Bhow Cord Wrlter
Window Trimmer
Oirnameaial Beslgoer
Hlustrator Clyvil Enginecr
Clvil Sgrvice Bulldlng Contractor
Chemlst Architee'l Draflaman
Textile M1 Bupt. Architeet
Eleetriclan Etractural Englnesr
Elee. Englneer Bridge Engincer

Foreman IPlumber Mining Englnear

Name___

K Btreet and No

SBtata

Are ﬂ One of
the Crowd of

Poorly Paid
Men

who have looked at the coupon of the Inter-
national Correspondence Schools, and wondered
what it held in store for them  but, who through
neglect, or doubt,or indecisionhave passed it by,

If so, come out of the crowd NOW. Reach
up ! Mark the occupation in which you wish
to succeed and give the I, C. S, an opportunit
to help you as fhey have helfed fens of thousands
fe earn more salary, fo rise in fhe werdd, fo have
enterprises gf thedr o,

The I. C. 8. is an institution with an invested
capital of %5000000, devoted entively to the
wellare of people who must help them-
selves, placing in their hbands the power—the
ability to become of more value to themselves
and others,

The story of those who have heen helped by
the I. C. 5., as tald in the book * 1001 Stories
of Success.™ reads like romance, This book,
as well as information of great value is PREE
if vou fill in and mail the coupon,

Civil Engineers

Young men desiring to fit themselves for better
paying positions as eivil englneers ghould fill
out and send this advertisement to us to-day
and receive our 200-page handbook (FREE)
deseribing our Civil Engineering course and over
60 others, Including Electrical, Mechanical and
Steam Engineering, Heating, Ventilation and
Plumbing, Architecture, Structural Drafting,
Mechanical Drawing, Telaphony, Telegraphy,
Textiles, ete.

American School of Correspondence
CHICAGO, ILL.

---------------------

.........

Be Your Own Taxidermist

WE can teach you BY MAIL to stuff and
rtery B B £ .rhrh;:i'l DR |
i inating of arta, ocarned
by men, women and boys. BIG PiiOl'ITE.
Have Lunr fine trophies. Decorntsa home
and den. BTANDARD METHODS only
and GUARANTEE BUOCESH, If you
hunt, fish, love or enjoy mature in any
way you should know Tazidermy.
...L":m e AT VERE N :‘m
x ne, . W.
nnm:-ui’n,m.urm.m-.nm

Important fo all odpplicants for Engineer’s License

EDWARDS’S 900 EXAMINATION
QUESTIONS AND ANSWERS

FOR ENGINEERS AND FIREMEN
A DESERVEDLY PFOFULAR BOOK

Edwards' 200 Examination Queations and Answers [or
Enginesra and Firemen (Stationary and Marine) who
desire to obtaln a U. 8. Government or State License,
By Emory Edwards, Marine and Mechanical Engineer.

Eniargaﬂ edition, 240 pagesa. Full bound, in pocket-
book form, leather, ﬁilt edges. Price §1.50, by mail, free
of postage to any address In the world.

i# A clircular showing In full the very elaborate
index to this very important book will be sent free of
postage to any one who will apply.

HENRKEY CAREY BAIRD & C0.
Industrial Publishers, Booksellers and Importers,
810 Walnut St. Fhiladelphia, Fa., U. §5. A.

3?Vl'l‘!." NOT LEARN

ST‘%ﬁnnmeﬂ E LETTERING.—
nly OVArwor N oOursed,
i 1] nctical, th and

inltr-gnnﬂu;.th‘l%: :a,nc by mail and znmnbumﬂm

Dept. P M, Detrait, Mich.
i Idest and largest Behool of its kind."

: Drawing Instruments

and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED

Richter Inmstruments of Precision

HNone better., Their mechanical
merita challonge oriticiam,

Blue Print Papers, Vandyke Solar Paper
Write for Catalogue *'FP," 416 pages

EUGENE DIETZGEN CO.

181 Manros St., 119=121W. 234 5t
Chlcage New York

14 First Street, 145 Baronme St
San Franclsso New Orlean
l----------------------------l




A FINANCIAL

The Earning Power
of Money Invested in

KORNIT

sold in this country.

ment and ACT AT ONCE.

THE STORY OF
KORNIT

By President Chas, E. Ellis.

ORNIT was invented by Jorasxs

Gusrav Biepicn, a subject of the

Czar of Russia, reslding at Menkenhof,
near Livenhof, Russia, and is a Homoge-
neous Horn or Hoof substance. Kornit is
roduced by grinding horn znd hoof shav-
ngs and waste into a palpable powder and
then pressing under heavy hydraulic pres-
sure with heat into a homogeneous slab.
This slab produces a substance which ecan
be sawed or turned the same as ordinary

wood, It is of a beautiful black consistency
and Is EXTREMELY VALUABLE a8 a Nox-
Coxpuctor For FLECTRICAL SUPPLIES. It is

# matter of record that the electrieal indus-
try in this country At Tmis TiveE Does Nor
Have a satisfactory material for heavy or
high insulating purposes. A slab of Kornit
one inch thick was tested in Trenton, New
Jersey, by the Imperial Porcelain Works
and was Fouxp To Have Resisten 96,000
Vours oF Erectricity. It may be interest-
ing to note here that the heaviest voltage
which is transmitted In this country is be-

derrmanrs MWMiaoara HinnfFala oanaa Taoanbnartdr Waoanr

Here is a financial Opportunity to
make an investment in an up-to-date, |
energetic, money-making Industrial Man-
ufacturing Company, which owns all the
¥ United States patents, processes and ex-

clusive rights for producing Kornit, a
product never before manufactured nor
The demand for
Kornit is great, and the profit of manu-
facturing and selling is ENORMOUS,
QRead every word of this announce-

OPPORTUNITY

The
Earning Power
of Money

In a recent article in “Suceess,” Henry Claws
says: “Money represents the efforts of man*
If one hae a milllon dollars, he can, for a day,
control a force equal to a million men. Every
dollar one saves gives him practical eontrol of
the services of one man for one day. The man
who has the ability and strength to save money
can make these moneys work for hilm as if
they were men. The question 1s, HOW and
WHERE ean it be used to the greatest advan-
tage? If vou invest It at small rate of ‘nter-
est, vou simply give some one else the oppor-
tunity of making your money €arh money for
THEAM; if vou spend it, all possiblllty of mak-
ing it work for you Is lost

One hundred dollars Invested at 16 per cent.
interest will earn in a year as much as sixteen
men working for you one day. It is, however,
posgible to make one hundred dollars da the
workk of ten, fifty or even one hundred men;
it depends on how and WHERE wvou invest it

Every man la dezirouz of securing for him-
self & competency which will enable him to en-
Joy the frults of his labor at as early & period |
in his life as poesible. This is a prohlem, how-
ever, which is becoming more difficult and more
complex each year.

Consider these facts serlously, and decide If
it 1= not wi=e to invest at once in THE KOR-
NIT MANUFACTTRING COMPANY, and draw
a handsome yearly income from (ts enormous
earnings.

York. The voltage iransmitted by this
company is between 40,000 and 50,000 volfs.
Kornit is equally as good as a non-con-
ductor for electrical purposzes and supplies
as iz hard rubber,

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

KORNIT CAN BE SOLD AT TWENTY-FIVE CENTS
rern Pouxn and ax exonmovs profit ean he
made at this price, so that it Cax Easmoy
e Seex that where Korxir is EqQUuaLLy as
Goop and as A& Marrer oF Facr, in many
Instances, a BerTEr non-conductor than hard
rubber, it can compete in every case where
it ean be used with great success on ac-
count of its price. For electrical panel
boards, switchboards, fuse bhoxes, cut-outs,
ete., there are other materials used, such as
vialeanized paper fibre, slate, marble, ete.
A piece of wvuleanized paper fibre, 3x4x1
inch, in lots of 1,000, brings 20 cents per
plece. A plece of Kornit of the Same -
MENSIONS could be sold with the Exorumous
ProFIT oF oveEr 100 PER cENT, at ten cents.
The absorptive qualities of Kornit render it
such that 1t 18 FAr PRrREFERABLE 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

insulators there is, as we have stated above,
nong Tthat oara oot ofa ot s T e B w11 #2110
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inch averages from 1,358 pounds to 1,811
pounds, which the reader can readily see
Is Morg THAN SaTisFacTORY. This test was
made by a well-known electrical engineer,
who is now acting in that ecapacity for the
United States Government with a Standard
Riehle Bros. testing machine.

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

MR. JOHANN GUSTAV BIERICH, THE INVEN-
. TOR OF KORNIT, IN HIS SUMMER GAR-
DEN AT MENKENHOF, RUSSIA,

every day. These waste horn shavings are
now only heing sold for fertilizing material.
These eight tons of horn shavings manu-
factured into Kornit and seld 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 cost, and
abhout one-half what other competitive ma-
terinls would sell for, even though they
would not be as satisfaetory as Kornit.

Kornit has been in use in Russia about
four vears. In Riga, Russia, which is the
largest seaport town of Western Russia,
the Eleetrical 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 is not large, as the
patentee, Mr. Bierich, has invented an
economical and satisfactory proeess which
produces an article that, in the near future,
will be used in the construction of almost
every building in this country.

Besgides electrical insulators, Kornit can
be used for the manufacinring 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 boxes, jewel cases, glove siretchers,

BUUL HLLES, L., UILLY UltlUolls, BULL J40 PPl
knife and pen ’hnld&m, ink stands, pen racks:;
medical instruments, such as syringes, ear
trumpets, ete., ete.; pieces for games, such
ns ﬂruug'btu, chesamen, dominoes, checkers,
counters, chips, cribbage boards, ete.; tele-
phone ear pieces, stands, etc.; piano keys,
typewriter keys, adding machine and cash
register keys, tea trays, ash trays, scoops,
mustard and other spoonsg, 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 Aroxe here
in New York that uzes 60,000 square
feet of insulating material for panel
boards every yvear. He Is now using slate and
marble, but IT IS NOT SATISFACTORY, for
the reason that in boring and transporta-
tion It BrEaks s0 EasiLy, KorNIT WILL
ANBWER THE PURPOSE oF MANUFACTUR-
150 PANEL Boarps Very Muci More SATis-
FacToRILY. On 60,000 square feet of Kornit
there would be a net profit of over $30,000,
or 50 cents for every square foot used. THIS
Oxe Examrie is cited to show you THE
Exorymovs Prorits which can be made, There
are a great many other panel and switeh-
board manufacturers in this county. Youn may
be interested to know that a panel board is
a small switechboard., There is one or more
n every floor of all large buildings where
electricity ig used. They each have a num-
her of switches mounted on them, so that
thiose in charge can turn certain lights on
or off, and by these panel boards all the
electrical power in the building is controllied.
They must be of a reliable non-conducting
material. Kornit can be used for this pur-
pose almost exclusively. The largest elee-
trical manufacturing concerns in Riga, Rus-
gia, ARg Using Korxir ONLY For THIS PUR-
rosg, after having tried all other so-called
non-conducting compositions. The electrical
trades alone can consume a great m:m{y tons
of Kornit every day in the year. If only
two tons of Kornit s manufactured and sold
every working day in the year v wiLL EX-
ABLE THE RKORNIT MaANUFACTURING COMPANY
170 PAY 16 PeEr CENT DivibpExps EVERY YEAR.
Of course, if four tons a day are sold the
dividends would be over 32 per cent, per
year. THis 1s Nor ImpropapLE. AN EXPERT
ELEcTRICAL EXGINEER who holds one of the
most responsible positions here in New York
City made the statement, after thoroughly
examining and testing Kornit for electrical
purposes, that in his most congervative esti-
mation there ecan be ten tons of manufact-
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
probably more than will be paid the first
year, but there certainly seems to be a good
prospect of paying a large dividend the first
year,
TrERe wiLL Br Svcr AN ExormMous De-
MAND FoR KoBNIT AFTER IT BECOMES INTRO-



DUCED THAT FROM 1EAE TO XIEAR THE UIVI-
DENDS EARNED WILL BECOME LARGER., THIS IS
THE BEST OPPORTUNITY To MAKE AX INVEST-
MENT THAT YoUu HavE EvEr HaD.

It Iz a well-known fact that Tae Most
LEGITIMATE AND PROFITABLE wiay to MAKE
MoxeY is by manufacturing some product
that is “NecessaryY” and Oxe TwHat CAx BE
Furry CoxTrOLLED 80 that nobody else can
manufacture the same article. Look at
Sugar (which is protected by a high tariff) ;
at Standard 0il, the Telephone, the Tele-
graph, and we might go on and enumerate
many more monopolies. THEY ARE THE Bia
MoneEYy MAKERS oF To-pay. Korntr CANNOT
BE MANUFACTURED BY ANYBODY IN TILIS COUN-
TRY Excepr Oursgrves or Our AceEnts. We
own all the patents issued by the UxrreEn
BraTEs GovERNMENT to the inventor, Mg,
JoHAR®N Gustav Biericu, 18 Russia, These
patents Have Beex BouveHTt from Mr. Bierich

Intendaing tae clcCllOnl 0L 4 AAULLHIL Labiig
for the English company at Stoke Newing-
ton, N., London, WHICH HE HAS JUST BROUGHT
T0 COMPLETION IN THE MOST BSATISFACTORY
MANNER, Mgz. BiericH, Jr., will have full
charge of erecting and maintaining the
KORNIT FACTORY IN THIS COUNTRY. It is
planned that OUR FACTORY WILL BE COM-
PLETED BY FERBRUARY 18T ANpD THAT KOBRNIT
SIALL BE A WELL-KNOWN AND UNIVER-
SALLY USED ARTICLE IN THE ELECTRICAL AND
OTHER TRADES OF THIS COUNTRY EARNING
AND PAYING LARGE AND SATISFACTORY DIVI-
DENDS EACH AND EVERY SIX MoONTHS. A few
shares obtained now may be the foundation
for a fortune or the much-desired income for
support in the unknown years that are to
come, We leave it to you if it would not
seem good jodgment to take immediate ad-
vantage of this opportunity. Anyway, please
write me at once and let me know just what

KORNIT FACTORY, NEWAREK, N,

ard arg Dury TRANSFERRED To THE KorXIT
ManvracTURING Company, and the same is
Luvry REcorpeEDp 1IN THE PATENT OFFICE OF THE
UNITED STATES.

WE HAVYE A FINE
FACTOWKY

UR factory is located in Newark, N. J.
(Belleville Station). The machinery is
now being assembled. To this end the

gervices of the son of the inventor, Me.
KurT BiericH, who is a graduate of FrREIBURG
UNIVERSITY GERMANY, has been retained. He
will arrive in this country in the near future
to take full charge of the sclentific construc-
tion of the factory. Mg. KurT BiErRicH spent
two years in his father’s factory at MENKEN-
Hor, Russia, and six months at the work-
shops in Rica, Russra, mastering every min-
ute detail of the manufacturing and work-
ing departments. Mg. Bierici, JR., has heen
emnloved for six months recently in suner-

J. BELLEVILLE STATION).

you will do. If it is not possible for you to
tuke shares now, write and tell me how
many yvou would like and how soon it will
be convenient for you to do so, provided I
will reserve them for you. As soon as I re-
ceive your letter I will answer it WITH A
PERSONAL LETTER AXD WILL ARRANGE MATTERS
AS YOU WISH TO THE BEST OF MY ABILITY.

REMEMBER, ] HAVE A GREAT MANY THOUSAND
DULLARS INVESTED IN THE KoORNIT MANUFAC-
Turing CoMPANY, and the minute yvou buy a
share or more in this Company we become
Co-PARTNERS a8 Co-sHargHoLpers. It is for
our mutual benefit to watch and guard each
others’ interests. 1 WILL BE GRATEFUL IF
YOU WILL WRITE ME To-DAY, 80 that 1 may
know just what yvou 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 ean be made be-
cause of the exclusiveness of control, and

the great demand and the low cost of the
raw material whirh die now almogst Dranti.



ea.dy thrown away., Join me in this invest-
ment, and I assure you it is my sincere be-
lief that in the future you will say: “That
is the day I made the most successful move
1 my whole life.”

rny OFFER TO YOU
TO=DAY

A NHE LRorsiT MANUFACTURING COMPAXNY
l is incorporated under the laws of New

Jersey and is eapitalized with 50,000
FIJLLY PAID NON-ASSESSABLE shares at §10
erch. It is my intention to sell A LIMITED
NIIMBER ONLY OF THESE SHARES at the par
vilue of 310 each. Tex DOLLARS WILL BUY
onEe sHARE, TweExTY DOLLARS WILL BUY TWO
Bl ARES. Firry DOLLARS WILL BUY FIVE
stares. OxE Husprep DOLLARS WILL BUY
7rd sHARES. Oxe THorvsaxp DOLLARS ONE
¥ UNDRED SHARES, AND S0 oX. After vou have
lwught one or more shares in Tar KorsiT
hlaxvracturiNg CoMpaANY you may feel as
1 do, that you bhave placed your savings
WHERE THEY WILL DRAW REGULAR Ald SATIS-
FACTORY LARGE DIVIDENDS.

I smouLDd NOT BE A BIT SURPRISED if these
shares paid dividends as high as one hun-
dred per cent. in the not far distant future.
Consequently, a few dollars invested now in
the shares of the Korxit MANUFACTURING
Coxmeaxy will enable you in the future to
draw a REGULAR INCOME from the large prof-
ite of the Company as they are earned, THE
DIVIDENDS will he paid semi-annually,
every six months, the first of May and No-
vember of each yvear. THIS IS OXE OF THE
BFST OPPORTUNITIES YOU WILL, EVER HAVE PRE-
BENTED TO YOU IN YOUR WIHOLE LIFE-TIME,
I Have IxXvESTED A GrREAT MANY THOUSAXND
DoLLARS I8 THE KORNIT MANUFACTURING CoM-
PANY, AND | FEEL SURE IT 15 ONE OF THE BEST
IsvesTMENTSE 1 ®HAVvE EvEr Mape. I ean
TRUTHFULLY say to you that I FULLY BELIEVE
that you will be more than pleased with your

investment and that YoUu WILL NEVER BB
sorey. REMEMBER, that you here have an

opportunity to become interested in a large
Industrial manufacturing concern manufac-
turing a product, with an exclusive monopo-
ly, which HAS NEVER BEFORE been manufac-
tured or sold in this country.

Remember, that it is by no means an
experiment, as IT HAS BEEN SUCCESSFULLY
MANUFACTURED AND SOLD FOR OVER FOUR YEARS
IN RUSSIA AT A LARGE PrROFIT, and the manu-
facturer and inventor recently wrote that the
DEMAND IS INCREASING EVERY DAY, beyond the
capacity of their manufacturing facilities

Now is the time for you to take advan-
tage of this magnificent opportunity to make
An investment in these shares. [ 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 eompany will earn
and regularly pay each and every six
months. It is a wellknown fact that $10
gshares that pay fifty (50) to one hundred
(100) per cent. dividends will readily sell
in the open market for $50 to $100. THE
DUTLOOKE FOR THE KoOrNIT MAXUFAGTURING
CoMmpaxy is such that it seems impossible
for the earnings to fall far short of these fig-
nres. If the company only makes and sella

PRESIDENT CHARLES E. ELLIS.

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
gixteen per cent. (16%2) the first year. If
this business were doubled the second year,
of course the earning capacity would double
and the dividends would be over thirty-two
per cent. (324). Prominent and well-known
Electrical Engineers assure me that this
product cannot help and is bound to make
enormouns profits. 1 would recommend that
you send for as many as you may wish at
once. You, in my conservative opinion, can
safely count on the large earning capacity
of these shares. 1 will at onee write you a
personal letter with full information, and
send you our illustrated book, “A Financial
Opportunity,” containing a score of photo-
graphs of the Korxir industry, taken in Rus-
sin.
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
mareanall s lié+h AT Tl v +hiles v oddass T



ONCE MORE WE OFFER YOU

THE INVENTION OF THE 20th CENTURY

A TOOL CHEST e A Combination of
in your Vest CalDer, & Divider, & Biraigns

Edge, an Angle I:.Jge.a Depth
Gaug’c, aTry Square, a Center
Square, an Angle Protractor,
a Center
Gauge: many
other combina-
tions too
numerous Lo
mention.

PocKet.
Always at hand--
Neverin the way.

Machinists, Tool MaHKers, Pattern MaKers,
Draughtsmen, Electricians, Everybody!!

This new scientific, yet simple device for taking measurements,
the WIET-GOETHE COMBINATION GAUGE . .. ..

Wuuld be ma.rvr,lumlr cheap for
this INSTRUMENT, yet we give
it to you

Wera :ﬂ:m ever, while performing some mechanical work, confronted by almost insurmonntable diffioulties becanse you did
not have the proper tool to take messurements ¥

GET THIS WNDERFIE GAUGE

Mude of superior stesl, thorooghl t&at-ad na to ite accuracy, noexpense spared on workmanship or material. Constantand 1
uses under all cimumlm g olves all the different and d.lﬁcuh problems in shops and -Blmwh,e:‘a. Uomp].:at,nenj.nnmt

Leatherette Caso with Metal Tnmminal.

HERE 1S A SPECIAL OFFER

Read this. We want to increase the Subseription List to our Monthly Journal.

MGDERN MACH INERY The foundation of civilization rests on Inventions of new machinery.

To keep abreast of mechanical progress should be the alm of éever
intelligent man. Our publication keeps you informed, and it is written so all can understand it, an
the best illustrated of its class MODERN MACHINERY costs on%!l 00 a year. We want to
getyou started reading this paper regularly. and therefore make you this offer.

Bend us your subscription and at once, ﬂncloﬁinﬁ:llm. and we will mail you MODERN
MACHINERY every month for one year and a WIET-GOETHE COMBINATION GAUGE
FREE at once. If not just as represented, send the gauge right back and we will refund ]

our money. Don't delay accepting this proposition; write to-day. Bemember money
Eack tomorrow 1f dissatisfied. /,.;/

If you are at present & subscriber to MODERN MACHINERY you may take ad-
cyot our uﬂ‘nlapr, and we will extend your subscription one year ah%a.d from present é n;%%ﬁflzﬂﬁ;lé:fm!

date {.ﬁ' expiration.
Q‘f 1333 Security Bldg., Chicage

o

G/ Date e

Modern Machinery Publishing Co. " oxromms sy oo

o S S ot
1333 Security Building
CHICAGO - ILLINOIS

# and also send me one WIET-GOELHE
ﬂﬂMEIHATIUN GAUGE FREE as ad.
vert:uud in Popular Mechanies, It is under-
stood that if I am dissatisfied that T may return
/ the gauge and my mooey will be refunded.

Flease mentlon Popular Mechanles when writing Advertisers,



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 other wise purified water. The machine has
arefrigerating capacity equal to the melt-
ng or the use of znﬂlruu nds of ice a day.
It is antomatic and is as free from com-
lications as it is possible to make a machine of
ﬁli!- character. Itis installed on the same base
as the refrigerator, becoming part of it, 50 that the
entire plantis ﬂhl?lptd as a unit, it being onl
necessary to connect the power and water when it
is ready to operate.

The machine i3 especially adapted to motor drive, and may be operated by a one=half
horse=-power electric motor, any motive power however may be employed. When 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.

E. E. SAVAGE

Western Representative

40 Dearborn St.,, CHICAGO

How to Sell Goods
in Mexico

The manufacturers of the United
States can largely increase their trade
with Mexico by proper presentation
and representation,

In order to assist manufacturers to
properly put before the Mexican trade
their products, The Publicity Company
of Mexico City hae been organized by
some of the prominent Mexican and reei-

dent 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

Manufactured by the

BRUNSWICK REFRIGERATING

COMPANY

NEW BRUNSWICH, N. J.

Home Benches

THE NO. 42 BENCH; ALS0O MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND
SCREW CO. ==

146 South lonia Street
{Grand Rapids - - Michigan

) Largest Manufacturers of Manual Tralnlog and Home
Benches in the World,
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THE NEW MOTOR SKYCYCLE No. 19

Contains Features Absolutely Unique in Airship Construction==
Sensations When Skysailing

By Carl E. Myers

[Prof. Myers is the leading sclentific balloon maker in this country, and has provided facilities found nowhere

elae, a* nis

alloon Farm. near Frankfort, N. Y. Here the balloons used by the U. 8, Armny are constructed, and

tests :nd experiments of a military character are made —Editor's Note.)

At Anchor, Before Flight

I consider my new high speed motor air-
ghip which has been in successful operation
during the past three months the nearest
approach thus far made to the commercial
airship, either here or abroad. In addition
to a large number of flights made by myself
at the Balloon Farm, it has been demon-
gtrated in public at Syracuse and other eit-
fes in New York, and operated during the
two weeks exposition at San Antonio, Tex.
It is the only airship which can be easily
packed and shipped on short notice, and
that will endure exposure to all kinds of
weather. It presents quite a wide depar-
ture from the typical airships abroad and
which have been generally copied in this

country.

Thi=z i= my nineteenth airship and iz a dis-
tinet improvement on all others 1 have
built, the first of which, 24 years ago, was
the earliest airship to be raised above the
earth and navigated by the efforts of the
rider aided by the wind. Later I made
and sailed the first airship known to return
to its place of departure, and in each suc-
cesgive ship 1 have been able to make some
desirable change with a steady, though
gradual, improvement.

Balloons have not given the same oppor-
iunity for progress, having retained the
same general features of many years ago.
My nineteenth airship, however, differs ih
many distinet features from all other air
ships whatsoever.
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Rising Above Obstacles

Its chief feature is its portability and
convenience in transportation and its ready
assemblage for wuse upon arrival at any
point, which should make it especially use-
ful as a war airship, operative anywhere at
short notice. It congists first of a motor
car just large enough to seat its rider, and
at the front end of which, like a dashboard,
is the complete gasoline motor and all parts
in position, ready for Iinstant movement.
Attached to this ear in front is a boat-like
frame consisting of a boat's keel and gun-
wales, arranged to telescope compactly
within itself, or to extend forward 18 ft.
This supports the screw shaft and pro-
peller blades, and altogether weighs only 18
Ibs. At the rear of the motor car a slmilar
frame work attaches, also 18 ft. long. This
supports a shaft, terminating with a double
bladed aeroplane, tilting at any angle and
revolving in any plane, as a universal bal-
anced rudder or guide to flizht right or left,
up or down. This double rudder remains al-
ways balanced and immovable when not
changed by the operator.

The motor weighs 32 1bs. and runs at such
terrific speed that its serew shaft and pro-
peller blades, which are connected, are in-
visible to the eye when in flizht. The power
of this motor I have not yet definitely meas-
ured, but it has been run up to 3,000 revo-
Iutions in 60 seconds,

The propeller is reversible by a lever in
the car, and will run the airship backward

AFE A4 WS AL 4% 4N
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or forward, the rodder aeroplane working
equally well in either direction, and ena-
bling the vessel to describe very small ecir-
cles, or spin upon its own center within its
own length.

All of these features are absolutely
unique in airship construction or airship
sailing, .

The entire frame with motor and steer-
ing features and rider, with about 100 Ibs.
of baggage or ballast, is buoyed exactly by
a hydrogen-proof chamber 54 ft. long and
16 ft. diameter, whose enclosing netting at-
taches to the gunwales of the motor boat
frame. This gas chamber is in shape un-
like any of the so-called airships in use,
being a symmetrical sharp-pointed spindle
which pierces the wind without experienc-
ing opposing resistance or change in form
either at high speed in the air or when an-
chored in the wind storms on the ground
without shelter of any kind, as has been its
fortune during an entire season's exposure
to whatever weather appeared during its
engagements from week to week.

This new motor airship seems to do all
that any other airship has done and do it
easier, quicker and at much less expense
for gas and transportation and operation,
while its plan and construection are such
that it is adapted to enlargement upon the
same lines to great advantage; thus the
doubling of its dimensions would give it
eight times its present buoyanecy, permit-
ting vast increase in power and in speed.

There is literally no peace on earth like
the peaceful glide of an airship in a storm,
which merely lifts it along, in perfect qulet.
Meanwhile you make such headway as you
may, while the wind takes possession of
the airship and bears it as the wind blows,
according to the speed of the wind. If the
airship is headed against the wind current
and has about the same speed as the wind,
then the vessel remains over the same spot

of earth. If the airship is steered in the
eame direction that the
e =] wind is going, and at

the same speed, then
the airship flies twice
as swiftly as the wind
over the same spot of
earth,

The airship may be
steered readily to the
right or left of this
course, eoither with the
wind or against the

wind, at a moderate

Directly Overhead 500 Ft

angle. If steered
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straight across the wind current it drifts
down stream or with the tide, so to
speak, like a ©boat drifting broadside
along. An airship can stem a light wind
or sail against it slowly, but if at the
same time it attempts cutting cireles like a
skater on ice, it immediately drifts away
whenever it broad side faces the current
and soon passes out of sight of spectators
at the place of ascent. On the other hand it
may find regions of abszolute ealm above, or
gtratified currents or air having warious di-
rections, some one of which may be favor-
able for reaching a particular locality. The
prevailing air eurrent in Texas seems to be
a steady drift of air, of unknown thickness
from the ground up.

During my airship flicht one Friday at
San Antonio. T found thiz current 2,000 ft
thick, surrounded by a calm layer 200 ft.
thick, and this overlaid by a still ample
current immediately above. Two days later
it was in an opposite direction and ex-
tended to 3.000 fi., very highest elevation
that day. Had an airship remained con-
stantly above, it could have traveled in the
Friday current and returned by the other,

205

aided by motive power and steering. If air-
ships were making voyages for business or
pleasure only, they would rise in the quiet
early morning, and travel all day and be-
calm or anchor at night low down or =eek
and retain the same current higher up for
a long all-night voyage, if wind near the
ground fail, as it usually does outside of
Texas.

Accidents with any form of motor aleship
have been comparatively rare, and have
only occurred when experimenters have
been inexperienced, or have attempted feats
or experiments regarded hagardous or posi-
tively dangerous from the standpoint of ex-
perience or common sense. This progress
will not be stayed, or go backwards. The
basis of the progress is the lightweight
motor, and a gas vessel absolutely impreg-
nable to hydrogen gas. My new motor air-
ghip No. 19, I consider the nearest approach
to the commercial airship thus far secured,
and there unqguestionably Is a constant and
growing demand for airships for exhibition
and advertising purposes, and for recrea-
tion. BSailing the ocean does not compare
with navigating the air.

“TRI-CARS’> POPULAR IN ENGLAND

English **Tri-Car' With 8=Hp., Two=-Cylinder Engias

The English “tri-car” has become popular,
It has two wheels in front and a third, the
driving wheel, behind. The ecar is an evolu-
tion of the motor tricycle. These cars weigh
from 400 Ibs. to 500 1bs, carry one or two
passengers, travel rapidly on level ground
and are good hill climbers. The motor is
8 hp. and the cars cost from $250 up to

$575. In somc of the two-seat cars the
seats are placed tandem as in the illustra-
tion from the Automobile; in others side by
gide,
—_——————
If you want any machine or device and
do not know where to get it, ask Popular
Mechanics. Information free,
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SINKING THE TUNNEL SECTION BENEATH THE BED OF THE SEINE -- The section is floated to
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SINKING THE PORTABLE TUNNEL

The novel method of constructing the new
tunnel under the Seine for carrying the
lines of the Metropolitan Railway of Parls
has previously been treated in these pages;
a graphie portrayal of some of the interest-
ing features of the work will be found in
the accompanying illustrations. The tunnel
is built in sections—huge caissons of steel—
which are floated to position and sunk.

The walls of each section are filled with
rubble when it is s.1nk and the flanges on
its bottom hold it away from the river bed
and form a space from which the water
is expelled. This space is used as a work-
ing chamber where the work of excavation
is eparried on with only n moderate degree
of compressed air. Connecting tubes in the
tunnel sections, provided with ladders, are

Looking down one of the steel connecting tubes
up which workmen and material pass

nsed for passing in and ont of the working
chamber. As the bed of the river is exca-
vated, the sectlon sinks lower and lower
until it is at last beneath the surface. All
hollow spaces are filled in with rubble as
the work proceeds and the tunnel is finally
covered over.

Conditions in the working chamber are of
the best, Electrie lights are used and tele-
phones afford communication faeilities. For
dealing with the rock strata a special
powder which gives off little fumes is used,
amd exeavated material is rapidly removed.
This material passes wup the connecting
tubes in steel buckets which, on reaching
the top, are tilted to precipitate the material
into barges on the surface of the Seine.
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INSIDE ONE SECTION OF THE ""PORTABLE TUNNEL " == These sections or caissons are about 110
This view was taken

ft. long and are oval in form. The steel connecting tubes are seen at the center.
before the caisson was submerged and while the top was open to the dl;lrllight. The tunnel will carry
two tracks and will form a link in the greatest underground system in the world.

EXCAVATING THE BOTTOM OF THE SEINE==The working chamber is under t¥= tunnel sectionm and
is formed by the flanges on the bottom of the same. mpressed aler keeps the water from seeping in
between the river bed and flanges. The man on the left is stopping a leak with “iay. The tunnel sinks
gradually into the excavation until it rests below the surface of the river bed,
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TRAVELING AUTO REPAIR SHOP

If it is not convenient to take your auto
to the repair shop, send in a telephone ecall
and the machine shop will comé to you.
This is the lztest improvement in doctoring
sick automobiles,

Courtory Motor Way.
Traveling Repair Shop

The repair shop is itself a motor ear, and
cvntains a fuoll assortment of the tools neces-
sary to make all ordinary repairs, and a
supply of parts to replace broken pieces of
machinery. Skilled machinists accompany
the traveling shop.

i

COBBLESTONE POWER HOUSE

An electric power house has been com-
pieted at Mt. Clemens, Mich,, constructed of
ordinary cobblestones, laid in cement. Still
more unusual, in these days is the stack
which is 65 ft. high, and 9 ft. square at the
base, also built of the same materials,

Built of Round Stone

STRENUOUS LIFE OF THE TRAIN
DISPATCHER

The position of train dispatcher calls for
a man of great physical endurance and ab-
solutely steady nerves. No other occupa-
tion carries with it an equal responsibility,
and it is no wonder that a few years at
this work makes a young man gray. The
remarkable thing is that collisions are so
few. The Railway Age presents an unusu-
al and graphic illustration of the possibili-
ties of collision on a single track road, and
gays in explanation:

Let us assume a single track with two
trains running in opposite directions at the
same time; here, evidently, there is but one
meeting point. But if we have two trains
running in each direction, each of one pair
must meet each of the other pair, and we
have four meeting points; with three trains
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CHARCES OF COLLIBION &8 AFFECTED B¥ MUMBER OF TRAINS.

in each direction we have nine meeting
poinis; with four trains in each direction
there are 16 meeting points, and we have
derived thus the faet that on single track
the possibility of head collisions Increases
ns the square of the number of trains. The
accompanying diagram illustrates this very
forcibly and also serves to bring forth the
inereased possibility of rear collisions from
any growth in the traffie.

It is evident that there is no chanee of
a rear collision with only one train in
each direction, but with two trains in each
direction it is equally evident that there
are chances for two rear collisions, and with
three trains in each direction four chances
of rear collision follow, increasi-g one
chance of rear collision with the addition
of each train. Or, in other words, the pos-
sibility of rear collisions is directly as the
number of trains.

-

Steel rails not only wear faster, but hreak
more often on bridges than in ordinary
track.
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FIRE DEPARTMENT BUT NO FIRE
ENGINES

Racine, Wis., with 35,000 people and many
large manufactories, some of the most in-
flammable character, has no fire engines. It
has, however, a fire department, and more
than ordinary protection from the flames.

A high pressure water system explains
this nnusual condition. On the highest point
of land in the city rises a great steel column
25 ft. in diameter and 90 ft. high, holding
330,000 gallons of water. Under normal con-
ditions this gives a pressure of 60 lbs., but
when an alarm sounds the touching of a
button instantly opens the gates and allows
the full pressure to enter the 56 miles of

209
DIFFERENT SHAPES OF WIRE

Square wire, flat wire, oval or star-shaped
wire; in faet, wire of any shape desired can
be had out of stock or will be made to order.
To most people the mention of “wire” means
the small, round piece of metal that Iis
stretched on poles, or holds the barbs for
a fence, or a thing that breaks and lets the
gtove-pipe fall. Modern demands, and an
endless variety of automatic machines form-
ing a still greater assortment of pieces, has
resulted in the perfection of the art of wire
drawing. A plece of soft steel is fed into
one end of these machines, and in passing
through comes out at the other end a fin-
ished bicycle hub, a knife blade, hair-pin or

A Few of the Many Varieties of Wire

mains, with a pressure of 125 1lbs. at all the
hydrants; a pressure that cleans the shingles
off a roof like a whirlwind. During a recent
fire 26 streams were played on a fire.

As the hose carts can make better time
to a fire than steamers and get water on a
fire the instant hydrant connection is made,
the system is found a great improvement on
the fire engine service.

e

An eastern firm has huilt some submarine
boats which, it claims, can be operated from
the wessel from which they were launched
by wireless telegraphy. It is reported that
the five boats built have been sold {o an eas-
ern ﬂ?erﬂm&nt.

some one of thousands of other small
articles.

To operate these automatic machines for
the best results, the shape that is fed into
them shounld be the nearest possible to the
final form wanted. It is up to the wire-
maker to do thisz and an idea of the result
is shown In the first illustration which gives
a section of pinion wire, This is drawn
into star shape just ahout the same way as
drawing wire plain round. This star-shaped
wire is then sawn into slices, thus making
cog wheels.,

Great progress in this form of manufac-
ture has been made in the past few years,
so that it is now possible to put on the mar-
ket many articles at an easy-selling cost
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that were previcusly too costly to sell.
Where a great deal of shaping has to be
done on the lathe, in order to put the “raw"”
material in form for final entting in an
automatic machine, the cost of production
is considerable. Wire-drawing is the cheap-
est method of reducing to the net shape.
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Made from Wire on Machines

e

The shapes that are covered by the term
“wire” are, therefore, many and wvaried,
from a flat knife blade, a piece of shafting
or a moulding wire to a small, round wire
that ecalipers as fine as a hair., Tensile
strength, of course, does not ficure mate-
rially in this odd-shaped wire, as it is only
needed to be of soft steel to readily cut into
ghape in the automatic machines. Wire
that has the greatest tensile strength is
piano wire, which iz made to sustain tre-
mendous loads with the least stretch; but
such a wire would be impracticable for cut-
ting and shaping machines on account of .its
great hardness. Rope wire has to be made
of great tensile strength, but soft enough
to be flexible, thus standing the greatest
amount of bending, and at the same time
hard enough not to yield.readily to abrasion.
Telegraph and telephone wire must be of
a quality to carry electricity the quickest,
and at the same time strong enough to bear
itself from pole to pole against wind pres-
gure and ire. And so on through the vast
list of different kinds of wire, most every
one of which has to be made for the specific
use it is to be put to.

ot

MYSTERIOUS BAGGAGE LOSSES
EXPLAINED

For two years past the railroads between
Chieago, St. Louis and Denver have been
trying to explain a mysterious disappear-
ance of valuable trunks, the loss of which

MECHANICS

has cost the roads thousands of dollars. The
thieves, a man and woman have at last been
detected and arrested. Their scheme was
simple. They checked satchels and when on
the train would go to the baggage car, show
their check and ask permission to get some-
thing from their baggage., While doing so
they would change the check on satchel to
some valuable looking trunk and at destina-
tion would immediately surrender their
check and receive the trunk, and when the
real owner called be would get the satchel.

i

LIGHTSHIP SERVICE HARD

SBervice on our lightships is hard and
strangely unprovided for. These ships are an-
chored in the most exposed and dangerous
points on the coast where it is either im-
possible, or impractical, to build a light-
house, The recent rescue of the crew of
the Nantucket Shoal Lightship No. 58 was
gensational In the extreme,

But note the strange policy of the govern-
ment, These people who escaped with their
lives lost all their personal effects, and their
pay ceased the moment the ship went down.
Dark lines to write about a lightship.

e

AUTOMOBILES 135 YEARS AGO

A curious vehicle has just been placed in
the Museum of Arts and Industries at Paris.
It is a steam automobile—a monstrosity as

An Early Auto

compared with many of the modern ma-
chines—which was bullt in 1770 by the
French military engineer, Cugnot, and for a
time was in actual use on the roads.

aik i
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Our April edition will be 100,000.
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Her Record Will Decide the Future as to Marine Engines -- Finest Vessel
Afloat==Absence of Vibration an Important Feature

The “Carmania,”” the Ilatest Cunarder,
finest ship afloat, and the largest turbine
steamer ever built is now in service. Direct
comparisons will be earefully made with her
twin, the “Caronia,” of which she i8 a coun-
terpart with the one exception of her pro-
pelling powear. Though large, she is not the
largest ship afloat, dimensions being: length,
676 ft.; breadth, 72 ft. 6 in.; from keel to
boat deck, 80 ft.; gross tonnage, 20,000.

There are accommodations for 3,000 peo-
ple; the main Adining-room seats 500 at one
time; the cooking facilities are the Iargest
ever provided on a ship. Staterooms are to
be had from tle individual recom for one
passenger to the suite for an entire family.
Wide berths, which let down like the up-
per berth in a s/eeping car Is a feature;
and ample closets in each room is some-

thing new. Wireless telegraph and subma-
rine signal telephones are amongz the many
electrical improvements.

Chief interest in the ship centers in the
turbine equipment. The importance of this
gtep is evidenced in the character of the
zuests on the trial trip on the Cylde, the en-
tire shipbuilding and marine engineering
world being represented in the large party.
The ship made 20 knots an hour on the
trial trip, with complete absence of vibra-
tion, from which no vessel driven by recip-
rocating engines is free, Hon, C. A. Parsons,
inventor of the turbine was present.

A naval engineer of international reputa-
tion who made the trip is quoted by the
Shipping World, London, as follows:

“The place of greatest interest, however,
on this trial was the engine room, and




ore unlike an engine room it is
(0 imagine. No whirling masses
Pixious greasers are here, but a num-
Pt cylinders with great steam pipes and
condensers, all boxed in and giving no hint
of the rotating turbines within. It will be
seen from the plans that there are three
shafts. On the center shaft is the high-
pressure turbine. The steam then passes

POPULAR MECHANICS

to the low pressure turbines on the side
shafts and thence to the condensers. To go
astern the side condensers only are om-
ployed, and the steam goes from the main
steam pipe to the after ends of these *ur-
bines. All the engineer on watch has t, do
iz to manipulate the valves which reg ilate
the supply of steam. In spite of jpreat
thicknesses of lagging, the engine rooms of

Length, 676 ft.
Beam, 72 ft. 6 in,
Tonnage, 20,000
Horse=Power, 21,000
Passengers, 3,000
Crew, 500
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Deck A —Promenades and Lounge. Deck D.—Dining Saloon.

Deck B.—Promenades, Drawing-Roo
Deck C.—Promenades, Slaterooms and Dome of Saleon,

ms and Staterooms en suwite.

Deck BE.—Second-Class Staterooms.

Deck F.—Third-Class Accommodalion.



turbine ships are dreadfully hot, and spe-
cial methods of ventilation become neces-
sary. This has received special considera-
tion in the “Carmania.” It will be noticed
that there is some overlapping of the
screws, although not so much as would ap-

Plan Showing Turbines, Shafts and Propellers

pear from the plan, because the side shafts
are somewhat higher than the center shaft,
as is seen by the view of the after bulk-
head of the engine room.”

The hull has been bullt of great strength
in accordance with the requirements of the
British Admiralty for an armed cruiser. She
is fitted for 12 large quick-firing guns,

The turbine installation gives every indi-
cation of being a great success; should it
prove otherwise there would be a loss to
the company of more than a million dollars
in changing the machinery, but fears of this
contingency are no longer entertained.

On her maiden trip the “Carmania” was
demonstrated to be remarkably free from
vibration, even during fierce gales; faster
than bher sister ship,

the "Caronia,” and

tons; this rudder ean be put over in 30 see-
onds, and the rudder of the upper gear in
50 seconds.

B e o

TELEGRAPH OPERATORS’ SIGNS

Each telegraph operator has his private
gign which he places on all messages he
handles, Two letters, usually initials of his
name are generally used: Frank PBrown
wouild be likely to use “FB" as his sign.

Oceasionally an operator gets “funny” as,
for instance. one signs “PS8" because he
says he gets a poor salary; another with red
hair =signs his “RT,” and “SH"” for
“Shorty” is common.

“KQ" is a hoodoo. Hundreds of operators
know this but do not know why. Some
years ago in an eastern office the man who
used it was killed by a train; his successor
adopted the same initials and died of ty-

phoid; and a third, who followed, went
crazy. That settled it, “KQ” is a hoodoo
everywhere,

i

GERMANY ORDERS 20,000 CARS

The last week in December the railway
administration of the German government
placed orders for 20,000 freight cars to cost
$56,000,000, These ecars are to be delivered
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Entrances to Shaft Tunnels, Looking Aft, Showing Safety Bulkhead Doors

comparatively as economical in the expendi-
ture of fuel. Her steering gear, which has
several new features, did not work to com-
plete satisfaction—but, it is believed, can
be improved. There are two sets of steer-
ing gear, one located in a house on the shel-
ter deck and the other so lar below that it
iz below the water line. The lower gear is
very heavy, the rudder alone weighing 35

in six weeks, and in order to do this large
contracts were placed in Belgium, Holland,
Switzerland and Italy. Each car would ac-
commodate 40 soldiers, and the circum-
stances of the rush order are taken to indl-
cate military preparations, which are ex-
plained as being caused by the recent
movement of French troops toward the Ger-
man frootier.



LIGHTS HOUSE AND PUMPS WATER
WITH AUTOMOBILE

A concern in Paris is making an attach-
ment for automobiles for transmitting power
to run an electric light generator, pump
water and do other useful work when the

Driving a Generator

automobile is not in ordinary use. An ex-
tension shaft is carried forward between
the front wheels for connection to the gen-
erator, pump, etc.

There is little occasion for this in city
houses, but at summer homes at lakes and
for other isolated residences the power may
be found extremely convenient. Lighting
may be done direct from the geperator to
the lamps, but in this case there would be
no light if the auto were taken out for an
evening ride. By using storage batteries
which ean be charged night or day at times
when the auto is not wanted, current can he
stored to supply the lights at all hours. The
Electrical Review, London, says: “The ar-
rangement will be found especially useful in
small country houses, distant from a gas or
electricity supply, and where not utilized for
electric lighting purposes, the dynamo may
be replaced by a pump to ensure a good
water supply, or the motor may be

connected up to a sewing machine or
other domestic machine.”

The plan view of the arrangement will
be readily understood: A is the generator,
fastened to the floor; D the extension shaft
connecting the direct-driven generator to the
engine C, by means of a screw coupling R.
The wheels E are blocked firmly.

.
- -

SCULPTURED CONCRETE DOME

A very. curious application of reinforced
concrete construction ig used in the dome of
the central station in Anvers, Belgium.
Here, as is shown in the accompanying pic-
ture, we find the front of this building or
at least a portion of it, resembling on ac-
count of its slenderness the seculptured
roses of French cathedrals; in this case, how-
ever, the difficult stone ecutting is avoided.
This structure, of heautital dimensions,
reaches to the leve! ~f tue other portion of
the building, a height of 160 ft., the dome
proper rising above this an equal distance.
It would have been impossible to erect this
cupola of stone as was at first intended,
even though of the lightest construction
compatible with
the material in
question, for if
carrled to the
same height the
weight would
have been too
great for the
foundaiions;
hence  recourse
was had to con-
crete, yet with-
out deviating in | 4
the least from | ®
the stone design, | |
We need not o ||
into the details
of the construc-
tion of the up-
per portion of the dome, nor of the glass
windows, for the engraving shows them in
a very satisfactory manner. The entire
weight of the structure, 1,800 tons, rests on
four square pillars.

Concrete Dome

il
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A good black oak stain consists of 1 oz
migrocene to 36 gal. of water. Tut on one
coat and fill with a black filler. Add one
coat of shellae and three coats of varnish.
Rub with pumice stone and water, then oil
and wipe off clean.



CHICAGO’S NEW MECHANICAL POSTOFFICE

Only One of Its Kind in the World--Electricity and Compressed Air the Moving
Powers=--Marvelous Conveyers with Almost Human Precision

The first mechanical postoffice in the
world is now in successful operation in Chi-
cago. Hundreds of tons of conveying ma-
chinery give the place the appearance of
gome great manufacturing plant, The build-
ing cost $5,000,000, but the architect
failed to anticipate the growth of postal
work, with the result that when the build-
ing was occupied recently, its facilities would
have been utterly inadequate had not a vast

Ibs., requiring the services of 4,602 em-
ployes. The mail originating in Chicago may
be divided into three classes: the letter mail,
first class:; newspapers and magazines
from publishers, second c¢lass: and the
third and fourth-class mail which include
books, merchandise, etec.

When a letter, postal eard or sealed pack-
age Is brought in by the collectors or is
mailed through a letter drop in the build-

Overhead 3-5Section Car which Delivers Letters by the Bushel where Sent

gystem of labor-saving machinery been in-
stalled. Much of this machinery was in-
vented, and all was built for the express
purpose of handling mail.

The volume of mail handled will be better
understood from the report for the year
1905, in which 2,751,695 pouches and sacks
were received, and 4,597,061 were dis-
patched. The number of pieces of nail han-
dled was 1,203,145,741, while of newspapers
and periodicals there were mailed 68,071,302

ing, it iz placed or falls upon a wide, end-
less belt which rapidly carries it up to the
second floor. Here the belt empties into
cars divided into three sections and open at
the top. As fast as a car is filled the opera-
tor, who is stationed where he can see to
advantage, sets an automatic deviee, which
will open either one or all of the compart-
ments at any table desired when the ecar
has reached a line of tables where the let-
ters are “faced.” The facing process consists



in arranging the letters so the stamps are
facing and at the upper right-hand ecor-
ner. The letters are then loaded into tin
trays and sent to the cancelling machines
by means of a conveyer which is constantly
in motion. There is a long row of the can-
celling machines, each driven by its own
electric motor.

Forty thousand letters or 60,000 postal
cards are cancelled in one hour by each
machine, which not only cancels the stamp,

One of the Electric Daters which Cancels 60,000
Postal Cards an Hour=-The Operator Has Worked
40 Years for Uncle Sam

but postmarks with the word “Chicago,”
together with the day, month, year, hour
and minute. Five men are required to sup-
ply, feed and remove the letters from each
machine. The letters are again placed in
the trays.

These trays are 28 in. long, 7 in. wide in-
gide and 4 in. deep. They are made of sheet
metal, tinned. They always travel “head
end” first. Several thousand feet of small
conveyers bhearing hundreds of the bright
trays are constantly traveling to and from
all parts of the room, which is the size of
a full city block. By an ingenious arrange-
ment in setting a combination at the head
end of the tray, the tray will travel any

desired distance, run onto a gide track and
stop, just where it was sent. It is really
wonderful to watch a tray of letters for,
say, the Texas division, travel religiously
in its narrow path, passing without hesita-
tion Ohio, Pennsylvania and perhaps twenty
other states, but the instant it reaches the
section where it was sent it automatically
turns from the main line and stops, while
the mnever-ending procession goes on to
other state sections still beyond.

To return to the cancelling machine: As
the letters are removed they are put in
trays and dispatched to whichever sorting
section Is runmning low. In these sections
the letters are sorted into the states for
which they are destined, again placed in
trays, and sent to seek out their own state
gection. At these state sections are clerks
who are experts on their =special siate,
knowing every postoffice and all the mail
routes, railroad, star, rural, stage, ete.,, and
just where to send a letter in order to reach
some little out-of-the-way place with least
delay. The empty tray is returned for a
fresh supply by being placed in the upper
gtory of the conveyer, which has a double
track, one above the other, and running in
opposite directions between the same points.
There are other tray conveyer systems for
the interchange of mail, all working on the
same plan.

At frequent intervals during every hour
of each day and night some mail will be
dispatched to every state. And this brings
ue to a still more remarkable performance,
of which a single illustration will apply to
all outgoing letter mail. The Overland lim-
ited on the C. & N. W. Ry. leaves at 8:02
p. m. Ten minutes before, or at 7:52 p. m,,
the state sections which have mail for that
train are sending their trays filled with let-
ters, tied in packages, to that portion of the
room where big, black pipes come np out of
the floor. The pipes are in pairs, form-
ing one endless pipe between the postoffice
and each of the several railway depots, some
of them a mile or more away. The trays
with packages of letters for the Overland
are being emptied on a big table and packed
into “earriers.,”” The ecarrier iz made of
tinned sheet iron, with a felt buffer at one
end and an annular canvas gasket at either
end to make it tight in the tube; that is,
it fits within 1/32 of an inch when it is
new. A carrier will easily contain 500 let-
ters, but the average is much less, owing to
packages and newspapers. A hinged lid is
clamped in an instant and the carrier set
in position to be drawn into the tube., An
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Courteey Jeffrey My, 0o,
UNDER THE STREET == Steei boxes at right receive mail from street chutes, and weigh it, then the
belt conveyer (No.1) starts it ona rapid journey. Whenthe door of the chute above is opened an electric
bell sounds and a signal lamp is lighted to show which chute is being used. The main belt shown
is one of several, each 90 ft. long and 48 in. wide, traveling 55 ft. per minute. The chutes were
originally intended to be used for sacks contalning second=class matter mailed by publishers.

A SHORT +*HIGH=-SPEED'® CONVYEYER (No. 2) which throws the mail on to the ascending cross belt
conveyer shown at the upper right hand portion of the picture. The cross belt empties into the
buckets of one of the lifts.
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nutomatic release once each 10 seconds
opens the tube and the carrier disappears in
the tube. Down it goes at a speed of 30
miles an hour, turns out under the street,
flies along beneath skyscrapers, dives under
the Chicago river and in two and a half
minutes emerges in the postal room at the
Northwestern depot. The carrier shoots out
upon a table, is opened and contents trans-
ferred to a lock pouch. Every 10 seconds a
carrier arrives with its load of mail, rap-
idly filling pouch after pouch, which are
locked and hurried into the mail car.

The engine is blowing off steam, all the
passengers are on board, the conduector
gtands wateh in hand, and even as he gives
the signal and steps upon the slowly mov-
ing train, one more last pouch is thrown
into the mail ear. It contains letters which
were in a man's pocket who was entering

rorvbahbh MELHOHANIULS

present 75 h.p. does all the work. Should
a carrier become lodged in a tube the air
pressure can be increased, and if this does
not start it, the air current is reversed.
Such accidents are of very rare occurrence,
and of short duration. When a carrier
reaches its destination its speed is checked
by compression, and its course diverted from
the main line to reduce what would other-
wise be a cannon-ball effect. Even with thig
precaution the arrival and departure of a
carrier is a decidedly strenuous affair.
Incoming letter mail is taken from the
trains into the depot postal room and trans-
ferred to ecarriers and sent through the tubes
to the main office. In fact, none of the let-
ter mail is now carried in wagons, which
hanl only newspapers and merchandise.
Even these will soon forsake the wagons
and travel in small ears, securely locked,

Upper End of No. 3 Conveyor, which Delivers Into the Steel Buckets of a Lift

the postoffice more than a mile distant eight
minutes before. Then the postal clerk shuts
the door of the mail ear, but not until then
was the Overland mail “closed.”

The pneumatic tube system includes six
trunk lines with nearly 20 miles of pipe.
The nominal diameter of the inside of the
pipe is 8 in. The tube is of cast iron,
with bell and spigot joints, which are made
tight in the same way as the ordinary water
maing; that is, with lead ecalked into the
bell. The pipe, as a rule, follows the street
and the depth depends largely on the local
condition, from 2 to 10 ft. It crosses the
Chieago river in two places. The air pres-
sure varies with the lead carried and the
length of the line, and is direct pressure,
from 6 to 12 Ibs. There are four sets
of compressors operated by steam engines

ip the basement of the Federal building. At

through the tunnel system which honey-
combs the business district of Chicago. The
preumatic tube system described is like the
brass tube cash conveyers seen in large re
tail stores, only on a mueh larger and
stronger scale.

Periodicals and newspapers are mail mat-
ter of the second class. One hundred ton;
are mailed by Chicago publishers every daz.
This mail in sacks, tagged for each siale,
comes to the postoffice in the publishers’
wagons, which enter the building through a
large subway and unload on long platforms.
Here a small army of men, after weighing,
throw the sacks into a “lift,” which carries
them up into the sorting room. These lifts
are 8o called to distinguish them from the
freight and passenger elevators which do not
handle mail

From the sidewalk on the Dearborn street
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side of the bullding, next the curb, rise 15
ornamental iron mailing boxes, 10 ft. high
and 6 ft. by 3 ft. A hanging door opens
near the top on the street gide. These hoxes
are for mailing catalogues and merchandise
which come in wagon loads from large es-

locked by a lever from below, and the
weight taken. The box, which is hinged,
discharges by dumping forward onto a wide
horizontal belt moving at a speed of 55 ft.
per minute, driven by an 8-h.p. electric mo-
tor. This belt delivers the mail to another

e i
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Courtesy
Top of One of the Lifts 60 Ft. in Height--Electric Motor Shown at Upper Right--Screen Removed
to Take Photograph

tablishments. It is all third and fourth-
clags mail, with stamps affixed. Below, in
the basement under the sidewalk, each chute
terminates In a boiler iron box which serves
as a weighing seale, and eapable of holding
a ton. All the mail entering the postoffice,
of whatever character, is weighed, hence
these scales. When a box receives a suf-
ficient load the door in the chute above is

similar belt moving in the same direction at
65 ft. per minute and which is elevated at
the farther end. The fast belt throws the
mail against a smooth wall, from which it
drops to a cross-conveying belt running 55
ft. per minute at right angles, and which in
turn delivers the mail into the buckets of
a lift. These buckets are huge affairs, eapa-
ble of holding 1,000 Ibs,, and are attached tg
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endless chains which rise verti-
cally and discharge the contents
of the buckets as they turn to de-
scend from the floors above. Those
of our readers who have visited a
grain elevator or flouring mill and
observed the little iron buckets
holding about a pint of grain
going up the wooden spout, will
recognize in these mammoth lifts
a greatly enlarged example of the
very same mechanical system. Ref-
erence fto the illustrations will
make the operation clear to every
one. There are i0 sets of belt
conveyers and 9 gsets of lifts
already in operation. Each con-
veyer and lift has its own indi-
vidual electric motor, and, what
will oceasion some surprise, all the
electrie eurrent for the light and
power of the great building iz not
made in the building nor by the

POPULAR MECHANICS

government, but purchased from
an illuminating company.

In the money order division the
clerks who issue the orders to the public are
ranged in a long row with windows open-
ing into the corridor. In the top of the
built-in desk there is a small trap door, one
for each clerk, which is held shut by a
gpring. The moment a money order is
issued the duplicate is dropped through
this door into a conveyer, which ear-
ries them all to the other end of the big
room. All the offices in the Duilding are
connected with a pneumatic tube service
and private telephone exchange, The sys-
tem of wventilation by which the incoming
air is cleaned, cooled and sterilized and
then ecarried to all parts of the huilding is
extremely interesting.

The conveying and lift systems are large
affairs, the lifts being ponderous machines;
the illustrations, which are made from pho-
tographs, fail to give anyvthing like a proper
fdea of their size. The success attending the
use of machinery is expected to lead to simi-
lar installations in other large offices where
a great bulk of mail is handled.

The Chicago postoffice building is the
finest in the country. It was eleven years in
construction. Tn addition to the several
floors devoted to postal business, all the
other government offices are provided for,
including the TUnited States courtz. There
are 650,000 =q. ft. of floor space. or about 15
acres; from the street level to top of dome is
280 ft. The mechanical appliances for hand-
ling the mail cost $250,000.

Upper End of Lift, Showing Mail Sacks Coming Out of Lift

PROGRESS OF THE RECLAMATION
WORK

The government has, in all, 24 reclama-
tion projects on hand, two new ones having
recently been approved. These are the Rio
Grande and Carlsbad projects, the first be-
ing partly in Texas and partly in New
Mexico, and the other wholly in New Mexico.
Eleven of these schemes are now well un-
der way, They provide for the reclamation
of 1,303,600 acres of arid lands at a cost of
$37,028,571.

Since this work began 77 miles of main
canalg, 54 miles of distributing ecanals, 186
miles of ditches and 147 bridges have been
congtructed. Over 9,350,000 cu. yds. of earth
have been excavated, 3% miles of tunnels
driven, 250 miles of telephione lines installed,
and 126 miles of roads built; also a cement
mill, which has produced 50,000 bbls. to date,

The great difficulty is to secure enough
workmen. Even where contractors fail and
the government steps in to offer exception-
ally good wages, the men can not be secured.
A spirit of unrest seems to be the only
tangible difficulty. The eight-hour day, too,
gives the men idle hours in which to become
discontented, and usually they spend the
time in drinking. Numbers have expressed
a preference for the longer period of occu-
pation, Workmen who go out to engage in
the construction work will have the best
opportunities to secure valuable lands.



WHAT OCCUPATION SHALL I FOLLOW?

A Symposium on the Necessary Qualifications for, and the Inducements Offered by the many
Mechanical, Engineering, and Industrial Lines of Work and Business. These Articles are Contrib-
uted by the Managing Editors of Publications which are Recognized as Leading Papers in their

Respective Fields. The (ld Professions are Overcrowded; the Whole World
ix Julling for Educated Mechanics and Enginecrs.

WHY A YOUNG MAN SHOULD BECOME A LOCOMOTIVE ENGINEER

By Angus Sinclair, Editor Railway and Locomotive Engineering, New York City

In the prevailing struggle for existence it is no easy task for a young man having
no special training or technieal education to decide upon a calling which is likely to
give him permanent employment with fair remuneration. In surveying the field of
available occupations, I do not find one which is egual to that of locomotive engineer
for providing a good income and congenial employment for
the right man. “The right man” is a very important factor in
deciding who shall be accepted among the numerous candi-
dates for the positions that lead to the position of locomotive
engineer.

The average man who offers himself as a fireman with a
view to becoming a locomotive engineer, gives himself no self-
examination to ascertain if he has the attributes that will
make a successful engineer; and therefore the officials con-
trolling the employment have to be keen inquisitors to pre-
vent the wrong man from taking a place in the line that leads
to the ¢ab of a locomotive. Thig exercize of judgment is not
always sucecessful for some men become engineers who have
not the natural ecapacity to eare for any appliance as compli-
cated as a wheel barrow, and their incompetence becomes &
continual source of annoyance and danger, when the holder
is privileged to perform the duties of a locomotive engineer.

The first requisite of a would-be locomotive engineer is the possession of a good
constitution and an estimable character with steady habits. He ought to be naturally
industrious and have a good common school education, be of observing habits, have
good eyesight and bearing and be free from nervousness. He must also be courageous
without being reckless and he must have the capacity of keeping cool under danger
or difficulties.

If a man possesses these characteriztics and knows that he has them, he ean
safely offer himself as a fireman, for his progress towards the right hand side of the
engine is assured.

The locomotive engine which reaches nearest perfection, is one which performs the
greatest amount of work at the least cost for fuel, lobricants, wear and tear of
machinery and of the track traversed; the nearest approach to perfection in an engi-
neer, is the man who can work the engine so as to develop its best capabilities at the
least cost. TPoets are said to be born, not made. The same may be said or engineers.
One man may have charge of an engine for only a few months, and yet exhibit
thorough knowledge of his business, displaying sagacity resembling instinet concern-
ing the treatment necessary to secure the best performance from his engine: another
man, who appears equally intelligent in matters not pertaining to the locomotive,
never develops a thorough understanding of the machine.

There are few lines of work where the faculty of concentrating the mind to the
work on hand is so valuable as in that of running a locomotive. A man may be highly
intelligent and be well endowed with general knowledge, but on a locomotive he will
make a failure, unless his whole attention, while on duty, is devoted to the duties of
taking the locomotive and train over the division safely on time. The man who lets
outside hobbies or interests take much of his thoughts while running a locomotive, is
likely to get into many scrapes.

People of a serious disposition are generally regarded with favor for responsible
railroad employment, but I did not find that decidedly religions men made such good
engineers as others less regenerate. Ahaziah Sims had drifted from the oil room at

Angus Sinclair
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Springfield to firing, then by foree of staying became engineer. He was a plous man
itud not only he, but others, imagined that his religious capital made up for no end
of ocecupation shortcomings.

One morning Ziah walked smilingly into the roundhouse office from a night run
and remarked: *“Had splendid run. Engine all the way kept saying: ‘Bless the
Lord, Bless the Lord.”

“I know vat vas de matter vid your engine, ZL,"” remarked Joe Dietz. “Your valves
vas oud and you did not know id., Hims odt say: ‘Bress de Good Lord’ and den you
baf four exhausts.”

Abaziah was less than a good average engineer, for he permitted his mind to
praise the Lord in psalms when he ought to have been fondling his engine. Glorifying
the Lord and his works is all right in its place, but it is better for an engineer on
duty to be keeping a keen ear on the deterioration of the pistons and valves or main
rods, or air pump, or other part that is getting demoralized. Which of these pistons
is beginning to blow? What is the matter with that injector that needs help, ete.,
ete.? The man who cannot devote his mind exclusively to the working of the engine
and looking out for signals, when on duty, will not make a first-class engineer.

I was a locomotive engineer between breaks for about twenty years, but I was
in some respects a better engineer in the first five years of service than in the last
five years. The cause of this degeneracy, so to speak, was, that latterly distractions
had come into my life and I was not able to concentrate my attention upon the working
of the engine with the same interest that I could apply when younger. My mind
would wander to studying of scientific problems that required too much attention.

Many hardships have to be endured by nearly all locomotive engineers, but the
life has its compensations. A man who knows his business and performs his duties
properly holds a very independent position. As to the attractions that might induce
a young man to choose the business of a locomotive engineer, I testify that with all
its drawbacks T do not know of a pleasanter business. It has been my good fortune
fo engage in many occupations—some of them of high grade—some of them of very
Lonorable standing—Dbut I never enjoyed any work so much as that of runninz a
locomotive.

S

WHY A YOUNG MAN SHOULD BECOME A BAKER

By H. R. Clissold, Editor The Baker's Helper, Chicago

1. THE USEFULNESS OF THE BAKING INDUSTRY. No man can engage in
a more useful business than the manufacture of good food. The baker’s chief product
is bread:; and bread is the chief food of mankind. Its production demands and
deserves the best there is in any man—the best training of heart, head and band, and
the best application of that training. A soulless man will not
have the best success as a baker, for he will yield to the
temptation to do inferior work, and so fail to grow. In none
of the myriad commercial activities of our busy tithe more
than in the making of food is it important that a man bhe
dominated by high moral purpose. A short-minded man
can never have the best sucecess as a baker. The Industry
offers a field for the exercise of the best brand of gray
matter, and the modern baker has abundant oceaslon to use
the highest mental training it is possible to secure. An
unskillful man Is not likely to have the best success as a
baker. He may not need to work at the bench or at the oven;
but he has added leverage if he knows how to do things, as
well as what to do and why.
2. THE BROAD FIELD FOR ENTERPRISE. DBakers are
H. R. Clissold doing only about one-half the business that should naturally
come to them. Baker-made bread ought to have, at least, as good a place in publie
esteem as tailor-made clothes now hold. It is reaching out for that place, and advane-
ing toward it more rapidly than at any previous time; but there is much land yet to be
possessed. The realization of this ideal is worthy of any man’s ambition; its achieve-
ment will come only through the exercise of high purpose, elear thinking, wise
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planning, persistent effort. In the last score of years a quiet but radical transforma-
tion has been going on in the baking business; the next score of years will witness
the general recognition of the change. The baker is steadily coming to his own, and
goon he will not (as at present) be generally thought of as a man of low ideals, of
little ambition, of mean capacity for large affairs. A better chance was never presented
to young men of character, of enterprise, of energy, to, take advantage of a rising tide.

3. THE IMPROVED EQUIPMENT OF BAKERIES. Neither time nor space here
permit details of the revolution in the baking business referred to above. It may
suffice to say that the dark, ill-smelling cellar shop is fast giving way to the specially-
designed and carefully built bakery, with plenty of light and fresh air, with cement
floors and white-tiled walls, with lockers, shower baths and linen suits for workmen,
with system and cleanliness prevalent everywhere. The science as well as the
art of bread-making is now studied; the microscope, the thermometer, the testing
tubes and seales of the bakery chemist have an assured place; luck and chance in
baking operations have given way to intelligent and accurate control of .conditions.
Hand-mixing of dough is fast becoming obsolete; hand-labor in the weighing and
moulding of loaves is being displaced by automatic mechanical devices. And the
great improvements already made are but suggestions of still further improvements
in equipment. The baker has developed a new respect for the inventor and the
machinist, and this trinity are working together for good today and for greater
good tomorrow. The baker’s traditional conservatism has given way to an almost
feverish desire for better methods, better appliances, better results. The atmosphere
of the bakery world is such as to spur any intelligent. ambitions young man to do
his best. The rewards are plenty, and sure, and in =sight.

4, THE OPPORTUNITY FOR MONEY-MAKING. This is not the chief reason
why a young man should be a baker: yet in the minds of =zome men it will ountweigh
all others. The bakery is not a mint; but for all that, it is a good place to make
money. The baker is not likely to clear many thousands in a day, as in some
fortunate speculative ventures; but neither is he subject to sudden and sweeping
losses. The baking business affords a fine opportunity for intellizent methods, sane
enterprise, steady habits, hard work, economical management, and plain, common,
business sense, to tell in regular and reasonable profits. In every town and eity in
the country are to be found ordinary illustrations of its money-making possibilities,
with notable illustrations in sufficient number to stir lagging ambition and encourage
a firm belief in the financial value of the industry. Its principal produet is universally
and constantly used, all the year round, in good times and bad. The business
fluctuates little, as it deals for the most part with a necessity, With every year
thiere is an increase in the number of people who demand the best in food, and who
are willing to pay the best prices for food that suits them.

{Serles to be continued.)

GREAT BRITAIN’S LARGEST LOCOMOTIVE

The above picture shows a monster locomotive recently built for the London and South Western
Railway. It has four high=pressure cylinders, each 16 in. by 24 in. and gix coupled drivers,
6 ft. diameter; 2,727 sq. ft. of heating surface, and weighs about 120 tons,




ON THE ROAD TO TONTO

Geo, Bond Ellison in Journal of Electricity

Bang!
“There he goes!"
Bang! Bang!

“There he comes!™

Bang! Bang! Bang!

“T got "im! I got 'im!"

“Yali! and y¥u nearly got me, too,” another
voice chimes In and then continues with an
aceent of vindieative personal grievance—
“Now, of all th' pizen fools that wuz ever
let loose in this here sufferin® ecountry of
Arizony wyu'er certn’'ly th' double einched
limit.”

A broad shaft of moonlicht wedged itself
between the cottonwood trees that fringed
the river bank and six feet of angular hu-

manity, bedecked in flaming searlet under-’

wear, slowly rose from the ground and stood
clearly outlined with a diabolical sugges-
tiveness,

“Took at o' Ajax defyin’ th' lightnin’.”

The man in red grimly flung a boot at
the roll of blankets from which the Iast
voiee emanated and solemnly waving one
long arm aeain delivered himself,

“T'm agoin’ to tell th' boss, sez T—I kaint
skin mules all day an' layin® down here,
peaceful an' tired like, meanin’ no harm to
nobody, an’ hey some rawhide squirt with
a popgun a shootin® me up every night fer
a target.” ;

His voice rose a tone in piteh.

“Sez T, every time one o' these liere bloom-
in® galoots sees a shadder on th' rocks he
jes' mnaterally lets loose permiscus like—
what? Hyderfoby skunks, =ez he—now
what d'yve think o' thet? Tt's my humble
opinyun thet this little oI’ Gov'ment 'sted o
surveyin’ fer roads 'n ecanals 'n dam sites
hed damsite better be stakin’ out a claim
fer a bug-house, 'n this here camp kin fur-
nish a gosh-a'mighty good start fer th' in-
gtitooghun—why, yu! why, yul-—"

His vocabulary failed and the writer pulled
his head out of the sand, where, like the
ostrich, he had hidden it for safety from
the sudden fusillade of shots, in time to
see the long man, still grombling, slide him-
gelf into his Dblankets—and peace again
reigned in Mormon Flat.

We were a party of government men—
engineers, transit men, plane table men, rod
and chain men, and the omnipresent pack-
ers—working on various sections of the great
Tonto Basin project, Reclamation Service,

U. 8 G. 8. A number of the engincers were
new, just out from the East, filled to the
brim with stories of the dangers of Arizona
life,and every new arrival was quietly taken
to one side by some one of the older hands
and especially warned against “hydro-
phobia” skunks.

“It would not be so bad,” the story usu-
ally ran, “if you could see them, or in the
day time, but they have a habit of wander-
ing at night, and they are mad and vicious,
and they crawl on you while you sleep.
Thelr favorite trick is biting the nose; and,
my boy, if one of ‘em ever gets you it's all
off—yon for Chicago and the Pasteur; even
the treatment only lasts seven years: you'll
o mad sooner or later—of course, I don't
want to worry you, but it's just as well
to be careful.”

And the kindly informant would wander
away with a solemn, worried face, leaving
the new recruit in a state bordering on col-
lapse. The consequences were that every
last one of the new men would bunk down
with apprehension filling his soul and lay
awake half the night nervously fingering his
six-shooter and “seeing things,” and if he
dozed off for a brief spell he generally
awoke with a jump, and a “shadder” on the
rocks would evolve itself into a skunk to
hig sleepy eyes and he would open up re-
gardless. We all voted, time and again,
that we would take chances with a skunk
rather than a seared, half awake man “turn-
in' looze permiscus like"

Add to this a few choice tales, told around
the camp fire, of rattlesnakes seeking the
warmth of the body and coiling on your
chest at night, centipedes and tarantulag
crawling up wyour trousers, and the finish-
ing touch wasg the story of the man that lay
down one night and neglected to cover up
his head, and a Gila monster fastened his
curved tooth in his right ear and it could
not be pried loose, so they had to eut off
his ear with a bhunting knife. Truly the
first ten days or so in the hills were a verit-
able nightmare to the new man.

e

Australia’s first iron and steel plant is
goon to be established Iin New South Wales,
The plant is to be an extensive one and will
be operated by an Australinn firm, but the
equipment, Iinvolving an expenditure of
£1,000,000, will be purchased in the Pitts-
burg distriet.

i = e
With the automobile man it's a case of
“oily to bed and oily to rise”
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NOTABLE ENGLISH LOCOMOTIVES-=No. 1
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| A LOCOMOTIVE WITH 9-FT. DRIVING WHEELS--This engine was built in about the year 1850, for
the Bristol and Exeter rallway, now part of the Great Western rallway.
bro&d gauge, viz., 7 ft., and it will be noticed that all wheels had brakes.

It was constructed for the

TROLLEY CAR ‘_;'AS AMBULANCE

A head-on collisilon oecurred in the out-
skirts of Chicago recently, at a point where
a frolley line c¢rosses the steam railway. A
big trolley car filled with passengers had
just cleared the crossing when the accident
occurred. Several trainmen were Injured.
The trolley ear conductor realized the situ-
ation in an instant. Requesting his pas-
gengers to leave the car, he had the injured
men brought in, and dashed away to the
nearest hospital some three miles distant.

e i

. -SLOT MACHINE GIVES OUT
PENNIES

A resident of Croydon, England, has had
placed in front of his honse a machine that
gives out pennies to the poor. It is stated
on the face of a dial that anyone who will
turn the handle of the machine a hundred
timeég will receive a penny from the slot.
Hoboes look at the charity grinder in won-
der and think it is a fake game. Few have
faith enough to try it. Some object to turn-
ing the handle so long,

CAR LOST FROM MOVING TRAIN

Stories of cars mysteriously disappearing
from a train of freight cars between sta-
tions have been told, but the publiec bave
supposed they were stories, One of our
readers, a railway man, vouches for the
truth of this one, which is an actual fact

Not long ago a night freight pulled into
Gurdon, Ark., and the eonductor turned his
irain over to the yardmaster and went home
to bed. He had just fallen asleep when the
caller pounded on the door and said the
train was short one car in the report. The
conductor ingisted he had checked it into
the train, and it must be there. On going
to the yard, however, he had to admit it
wasn't there.

The next mornineg the missing car was
discovered in the ditch a few miles out of
Gurdon. The train had parted, the box ear
had jumped the track and the next car,
which was the enboose, had eaught up with
the train and automatieally coupled.

-

Shop Notes for 1906. Just out. The book
for the mechanic; 228 pages; 667 articles;
6500 illustrations; only 60 cents.



NOVEL SOLUTION OF A BRIDGE
TROUBLE

The residents of Washington, D. C., re
cently witnessed what appeared to be an
optical illusion. Out in the middle of the
Potomae, poised in mid-air without any
vigible support would be plainly geen a large
black wagon. This wagon would at inter-
vals appear and disappear. There proved to
be little romance in the explanation of a
very practical, mechanical performance.

A highway bridge was being built across
the river, the roadway of which ecalled for
an asphalt paving 414 in. thick. In prepar-
fug asphalt for paving the mixing and heat-
ing process requires quite a plant. From this

PENSIONS TO RAILROAD MEN

While the railroads are constantly in-
sisting on a higher grade of men, made nec-
essary by the ever increasing details of oper-
ation, they are also adopting a pension sys-
tem for the benefit of those who grow old
in their service.

Already a pension system is in operation
on 75,000 miles of road, with 500,000 em-
ployes, and early this year a benefit system
will go into effect on some 12000 miles ad-
ditional, bringing joy to 75,000 men. The
Railway Age says:

The usual plan is that of an allowance to
every employe at the age of T0, of 1 per
cent for each year of serviee, based upon the
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A Bridge Was Belng Built Across the River"

plant it is customary to haul the asphalt in
wagons to whatever points about a eity
work Is being done.

The draw span of the Potomac bridge had
to be kept open practieally until the com-
pletion of the whole work. In order to
finish the asphalt work within contract time
the company chartered tugs and scows to
carry the loaded wagons out to the draw,
and erected holisting machinery which lifted
the wagon with its contents and swung it
gracefully through the air up to its lofty
destination, The big draw was turned
around by hand long enough to run a steam
roller on for rolling the paving. The draw
was then opened and remained so until the
bridge was opened for traffic.

average monthly pay received for the 10
preceding years. Thus, if an employe who
has bheen 40 yvears in serviece has averaged
$100 a month for the last 10 years he will
have a life pension of $40 a month., The
experiment appears to have worked well
with the companies trying it during the last
gix years, and to have done much good with-
out noticeably impoverishing the railways
which bave made the experiment.

g e i

Good indications of oil have been found in
Portuguese East Africa, Extensive drilling
is being done, and any day may announce
the discovery of another great world's sup-
ply.
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JET BOAT PROPELLER

A Beotch engineer has brought out a new
type of jet boat propeller for use in shallow
water or where weeds and grass interfere
with the use of a screw propeller, A cen-

1
1|I ! Ijr‘ lﬂl
|

i

=== Wi
4 IFIIIJII'Ifll . L\_\ X |
Propeller for Use in Shallow Water

trifugal pump is directly conneeted to a gas-
oline engine, and the water discharged in a
series of jets, as shown in the illustration.
Gas Power says: “By the movement of a
lever the flow can be directed either ahead
or astern, or by placing in nentral position
the boat remains at rest with engine run-
ning.”

o

THE MOTOR SKATE

The newspaper reports from Paris of a
motor skate prove to be true, so far as the
skate itself is concerned. A small gasoline
motor is attached to a miniature chassis,
and a speed of 25 miles an hour is claimed.
The motor ig directly connected to the rear
axle. The gasoline tank is strapped to the

The Latest Roller Skates

body of the operator. Just what would hap-
pen if the skater should chance to “inter-
fere” can be imagined. The device is claimed
to be a great thing for messenger boys.

B

MACHINE SMOKES CIGARS

A machine that will smoke several cigars
at a time is being used by the department
of agriculture for testing the burning qual-
ities of different tobaccos. The cigars are
fitted into glass tubes and draft is produced
by a vacuum arrangement caused by a jet
of water.

ik
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The purpose of the experiments is to select
seed of the best quality for future tobacco
crops. The samples of tobacco are kept at
an even temperature and moisture in a spe-
cially constructed room, where they are
made up inte cigars and then fed to the ma-
chine. Tobacco that burns evenly without
flaking or other objectionable features is re-
ported favorably, while the seed from that
which does not burn freely, known as “as-
bestos leaf,” is sent to the furnace.

-

THE AUTOMOBILE HAT

Millinery has not heretofore been consid-
ered sufficiently mechanieal to find mention
in these columns. DBut the latest Parisian
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= Motor Millinery

conception, worn at the recent auto show
in that city, seems to deserve an illustration,

———i

COST OF REPAIRING LOCOMOTIVES

On some railroads the cost of repairs dur-
ing a single year amounts to nearly one-
third the first cost of the locomotive. Here
are some of the reports: Average repairs
to each locomotive on the Northern Pacific
was $2,075; on the Union Pacifie, $3,565;
Santa Fe, $4,165; Southern Pacific, $3,473;
Chicago & Northwestern, $1,563; Chicago,
Milwaukee & St. Paul, $1,493.

=

“Mechanics for Young America,” a
wholesome, interesting book for hoys—only
25 cents. Inquire at your news stand or
write us.
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GASOLINE MOTOR CAR FOR STEAM ROADS

Gasoline Motor Car No.

“Motor car No. 1, in actual operation has
thoroughly demonstrated the practicability
of the gasoline motor as a transportation
medium.” So said W, R. MecKeen, Jr., super-
inteadent of motive power and machinery
of the Union Pacific railroad.

With the satisfactory progress made here
and abroad with motor vehicles for all
kinds of traffic on city streets and country
roads, it was to be expected the steam roads
would reach out for something of the same
kind. Many of the large roads are already
building and experimenting in out of the
way places, with gasoline ears. The Union
Pacific is the first to make a notable record.

Motor car No. 1 is a single truck, four-
wheel ecar, 31 ft. long, on 42-in. wheels,
weighs 20 tons, seats 25 passengers. Its air-
brakes effect a stop in 115 ft. when moving

2--Union Pacific R. R.

at 20 miles an hour. Power is a 6-cylinder
gasoline engine of 100 h.p. This car went
into service in March, 1905, when under test
it hauled a standard coach weighing 60,000
Ibs,, and a standard mail car weighing 52,-
000 1bs., up a one-third per cent grade. .

.8hort runs of from 30 to 150 miles were
made during April. :

On April 16 it started west reaching Salt
Lake City May 4th, having made numerous
round trips over the various divisions, and
on May 19 reached Portland, Ore., where it
went into regular suburban service. On
August 21 it was returned to-daily service
between Kearney and Callaway, Neb.

Motor car No. 2 is of the same general,
sign and larger, being 55 ft. long and sed

el
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closed. It is double truck and weighs -56,-
000 Ibs. Power is a 100-h.p. 6-cylinder gaso-
line engine, Thizs car has repeatedly done
better than a mile a minute. Ventilation is
excellent; light, acetylene gas.

If the continued use of these cars meets
the expectations of the company, it is reas-

onable to suppose that the gasoline car will
be the coming medium of transportation for
suburban and short line traffic where fre-
quent service is required; and will save the
very much greater expensge of an eleetrie
system., The car is built to a }>-shape
in front.

A GREAT COAL HANDLING EQUIPMENT

Largest on the Great Lakes--Covers Five Acres==Holds 600,000 Tons

LUourtesy . W, Hamt Co

Mammoth Coal Conveying Equipment

Six hundred thousand tons of coal; a sup-
ply sufficient to keep 60,000 families warm
all winter, are constantly stored under one
great roof at South Lake Linden, Mich. This
great mass of fuel, however, is not for do-
mestie use, but for the ever-hungry boilers
of the Calumet & Hecla Mining Co. The
coal handling equipment is the most com-
plete on the great lakes, and one of the best
in the world.

The eoal storage covers an area of five
aeres, and includes two sheds, each holding
about 200,000 tons. During the working
months the supply for current use is drawn
from one shed, the other being kept filled
for emergencies, such as strikes, tie-ups on
the railroad, or any combination of circum-

stances which might bring about a coal
famine. When the season closes both sheds
are full, the storage containing sufficient coal
to supply during the remaining months the
copper mines, blast furnaces, smelting
works, ete., controlled by the company in
the district.

The coal i8 received alongside the wharves
in steamers of about 5,000 tons capacity.
Each steamer will tow a barge of equal ea-
pacity, and two such steamers and barges
may be moored and unloaded at the same
time. On the wharf front there are eleven
2-ton parabolic boom towers, steam driven,
each operating a 2-ton grab bucket, The
coal is hoisted in these buckets and dumped
into a hopper, through which it passes into



a self-dumping car, is weighed, and sent
down on the automatic railway tracks and
dumped into the coal storage.

Coal is piled to a height of 22 ft. in the
coal storage buildings, the floors of which
are fitted with air duets and ventilators, and
the steel columns supporting the roof of the
building also being equipped with perforated
plates for ventilation. The roof trusses and
purling are of steel, and the roof of white
pine covered with galvanized corrugated
iron, felted and tarred. These coal storage
buildings are 325 ft. wide and 750 ft. long.

The coal is reclaimed from the storage
sheds by a steam shovel, operating on a
standard-gauge track. The shovel closes on
the coal, hoists and dumps it into cars,
whielh are drawn to the different points of
consumption.

-

MURGAS WIRELESS TELEGRAPH

The Murgas system of wireless telegraph
is one of the recent candidates for publie
favor and differs
radieally from oth-
ers in that tones of
different pitch are
employed instead of
the Morse alphabet,
with its dots and
dashes. The Elee-
trical Review, which
containg a detailed
account of the sys-
tem, written by Jo-
geph Murgas, says:
“This is accom-
plished by causing
different spark-gap
frequencies at the
sending station cor-
regponding to the
different tones, and
these frequencies
are produced by a plurality of inter-
rupters, any one of which may be included
at will in the cirenit of a source of direct
current.”

The advantage claimed for the new sys-
tem is greater speed in sending and receiv-
ing messages.

Station at Wilkesbarre

-

Collangol, a form of pure silver, soluble in
water, is stated to be a successful remedy
for appendicitis, obviating the necessity for
an operation. The cure in severe cases I8
sxtremely slow, it is said, but has been a
<, ceess in 70 cases out of T2,
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AUTO DRAWS ROAD ROLLER

In a town in New York the roads leading
out into the country needed mending and
the appropriation for hiring teams to pull
the road roller was exhausted.

An automobile manufacturer whose fae-
tory was in the town offered to furnish
motor cars to do the work free. There was

Auto-Propelled Road Roller

csome question as to the ability of an auto
to pull so0 unwieldy a thing as a big road
roller, but the demonstration proved it to be
highly satisfactory.

s

NEW GERMAN CANAL MOTOR
BOAT -

A new steam canal boat constructed in
France for use on German canals promises
to revive canal traffiec. The hoat is built of
steel, is 126 ft. long, 16 ft. wide and carries
280 tons. It is propelled by paddle wheels
which are arranged to be raised or lowered
according to the draft of the boat when light
or loaded.

e o

BIG YEAR IN IRON EXPECTED

The indications are that this year will
record the largest operations in iron ever
known. The Lake Superior region predicts
an output of 40,000,000 tons of ore and the
furnaces are preparing to turn out 28,000,
000 tons of steel. The rail mills already
have contracts for nearly all they can pro-
duee, and struetural iron will be used in
greater quantities than ever before.

—_—————————

Several wagong 40 ft. long were built by
an eastern concern. They are believed to
be the longest wagons ever made; will be
used to haul theatrical scenery.
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POPULAR CHEMISTRY

By Max D. Slimmer, I'. A., Ph. D.

This department will appear regularly in the future and will contain talks on chemical subjects
of general interest written in unscientific language **so that you can understand it.”” It is hoped that
the readers of Popular Mechanics will assist us in making this section of the magazine as helpful as
possible and with this end in view suggestions as to articles of interest or inquiries on chemical sub=-
jects will always be appreciated. In this connection its editor will be pleased to answer for our read=
ers all questions that may be addressed to him, only stipulating that the answer must not require the
expenditure on his part of any expense foranalytical work or extended research. Address all inquir=
ies with self-addressed and stamped envelope to Dr. Max D. Slimmer, 357 Dearborn Street, Chicago.

FEED WATER TROUBLES

Water i= an almost universal solvent,
Pure water, free from traces of minerals or
gages in solution, is never found. It is,
therefore, not surprising that all feed waters
contain  dissolved substances which, in
time, cause trouble in the boilers. The diffi-
culties which are encountered, arise from
three sources: first, incrustation, or scale
formation; second, corrosion, or pitting; and
third, foaming. All of these actions may
take place simultaneously. Of the three, in-
crustation is the commonest. It is due to
the presence in the water of varioug sub-
stances which are deposgited on the tubes of
the boiler, and which cause what is known
ag scale. Seale-forming substances in water
are either carried in suspension, or are in
golution with the water. Of the dissolved
substances, the salts of calcium, or lime,
and magnesium are the most injurious.

In the first discussion on the subject of
“Popular Chemistry,” [t was shown that
lime water treated with carbon dioxide gas
forms an insoluble salt of lime, known as
carbonate of lime. This substance is the
same ag ordinary lime stone and, though
practieally Insoluble In pure water, It Is
readily soluble in water containing ear-
bon- dioxide in solution. If we had blown
into the lime water longer, In our former
experiment, we should have seen that the
turbidity which appeared in the solution at
first would have disappeared upon the ad-
dition of more ecarbon dioxide. If the clear
golution, which mnow contains bicarbonate
of lime, ig heated, the excess of earbonie
acid will be driven off and ecarbonate of
lime will again be formed,

All natural waters contain free carbon
dioxide and, in flowing over lime stoné,
dissolve some of it. Natural waters are
the waters used in boilers. When this is
heated, the calcium ecarbonate which it
contains separates out, and, being heavy,

falle to the sides of the bhoilers and re-
maing there as a scale which, from day to
day, becomes heavier., Magnesium carbon-
ate acts precizely in the same manner as
caleium carbonate,

Waters which contain the carbonates of
lime and magnisium which are deposited
upon boiling are snid to have the property
known as temporary hardness, Calecium
and magnesium salts which are not precipi-
tated upon hoiling give rise to what is
known a8 the permanent hardness of water.
Hardness In water Is not a commendalle
feature. Of the two mentioned permanent
hardness ecauses the greater amount of
trouble, as the temporarily hard water
canses the formation of only a muddy
srale, while the ealeium sulphate, which is
one of the injurious substances in perma-
nently  hard water, forms a very hard,
gtony secale. The magnesium salts, present
in permanently hard waters are supposed
to decompose at higher temperatures in the
boilers, givinge rizse to acids which have a
corrosive effect upon the walle of the
hailer,

Boiler scale is, undoubtedly, a source of
great danger as well as loss of power. It
is =said that one-sixteenth of an inch of
gcale on the tubes of a boiler necessitates
an Inereaze of 15 per cent in the fuel nsed;
one-fourth of an Inch increases the amount
of fuel needed 60 per cent. Boller tubes
covercd with a thick coating of scale, often
become red hot, and are, in this way, weak-
ened. It sometimes happens that, on ac-
count of uneven hesting, portions of scale
are detached from red hot tubes which
then break upon coming in contact with
the ecold water in the hoiler.

Corrosion of boiler plates Is due to air or
acids present in the water. Pure water is
without effect upon iron. Corrosion due to
acid waters is particularly common in re-
gions containing coal deposits. Mine waters
generally contain some free sulphurie acld.
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In marine boilers, where distilled water is
used, corrosion is a very commonly occur-
ring difficulty. This can be overcome hy
introducing plates of zinc¢ into the boilers
in such a manner as to produce an elec-
tric contact with the iron. In practice,
about a half pound of zine is used for
every square foot of grate surface. Under
these circumstances, the zine Is attacked in
preference to the iromn.

The foaming, or priming of boilers, as it
is sometimes called, is due to a number of
different causes. In the western alkall
countries, and in places where sea water is
used for boiler purposes it is a freguent oc-
currence, Foaming Dboilers eaunse the hot
water to be carried into the eylinder of the
engine and produce loss of power. The use
of dirty water which contains organic mat-
ter, or the excessive use of boiller com-
pounds, is also apt to produce foaming.
Many of the so-called anti-foaming boiler
compounds contain sodivm acetate which
is said to partially alleviate this difficulty.

There is no doubt in the minds of all
engineers that something must be done to
remedy the evils of scale formation. The
most common method econsizis in allowing
the scale to form until it has attained a
thickness sufficient to seriously affect the
efficiency of the boiler, and then removing
the same by mechanical means. The objec-
tion to thiz methd is that it necesgitates
putting the boiler out of service and the re-
moval of the scale by mechanieal means
often results in serious injury to the tubes
of the boiler,

“Poiler Compounds” are chemical sub-
stances which when put finto the boiler
produce changes in the water so that only
soft, muddy seale and soluble salts are
formed. They can be very highly recom-
mended in most cases, as they undoubtedly
are of great value when praperly used,
adding both to the life and to the efficiency
of the Loiler. Ar. A. A, Casy, in an article
on Corrosion and Seale from Feed Waters in
The Engineering Magazine of 1837, says of
boiler compounds: “Never use a baoiler com-
pound unless you know positively what it is
composed of, and how it will affect the im-
purities in your boller and the boiler itself.
In the treatment of bhoiler water, always
gtart with n careful analysis of the water,
made by a competent chemist who has had
experience in this line. XNext, if you are
thinking of using any chemliecal that has
been offered for treatment of wvour hoiler
water, Iet your chemist analyze it. If yon
are dealing with straightforward people,
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they will tell you the exact composition of
their material which your chemist ecan
easily wverify after which he will be pre-
pared to advise you properly.”

The following extract from. the report of
The Bavarian Steam Boiler Inspection Asso-
cintion (1%885) is also of interest in thiz con-
nection: “All secret compounds for remov-
ing =scale should be avolded, =2uch secret
preparations  are  elther nonsensical or
fraudulent and usuvally contain one of two
substances (soda or lime), recommended by,
the association for removing seale; gener-|
ally soda, which is colored to conceal its
presence and often adulterated with useless
or even injurious substances. Thes=e addi-
tiong are used to give the compound some
fanciful name and serve to deceive the
purchaser and to cohceal from him the fact
that he is buying simply colored soda or
similar substances for which he is paying
an exorbitant price.” _

Although beiler compounds tend in a
great measure to obviate the difficulties due
to bad water, still, boilers were never in-
tc-m:[ed to serve as chemieal laboratories,
and the proper place for the treatment of
the water is outside of the boiler. Mechant-
cal plants, designed for this purpose, are
now being sold by many firms. If the say-
ing of boiler compound and the added effi-
ciency of the steam plant is taken into ac-
count, they will be found to be, in most
cases, profitable investments,

{To be continued. )
NN VT

PEAT FOR PRODUCER GAS

Peat is being used to make producer gas
for three 100-hp. gas engines at Helsing-
borg, Sweden, reports United States Consul
Bergh, of Gothenburg, Numerous short rail-
ways in Sweden are changing from steam to
electric power and the government will
erect a mammoth electric power station to
run by water power.

il

AUTO MAIL SERVICE IN NEW
MEXICO

What i=s =said to be the first direct con-
tract from the postal department for the
transportation of mails in motor cars has
been let on a route 111 miles long, between
Roswell and Torrence, N. M. Three motor
cars are stipulated, one trip each way daily
being required: the third ecar is for use in
case of accident to the others. The contract
is for five years,
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All the articles ap-
pearing in this de=
partmentare reprint-
ed in book form at
the end of each year.

SHOP

NOTES

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

HAMMER MADE OF PIPE

A very handy hammer can be made for
little or nothing; provided one has a few
old miterials on hand.

Li-In,

Into a (B) screw a piece of
1i-in. pipe (A) about
8 in. long with threads
on one emd and two
pieces of 14-in. pipe
(CC) 2%-in. long with
threads on both ends.
On the ends DD put
1y-in. eaps.

A larger hammer
can be made by using
pipe of larger dimen-
sions, and the hammer
can be made heavier
= Ly stopping up the
tee and filling the head with lead.—Con-
tributed by H. G. Stiebel, Jr., 3207TA Olive
street, St. Louis, Mo.

too

B

A HOME-MADE TRIP-HAMMER

A trip-hammer like the one shown in the
illustration was used for eleven years, turn-
ing horseshoes, laying plowshares and other
work without a break, says o correspondent
of the Blacksmith and Wheelwright. A
good sapling with considerable spring in it
is secured in the wall to make the spring
and the striking hammer is of 16 or 18 1h.
It is operated Ly foot-power. One man and
his. helper can rig the device up in one

day.

Foot=Power Trip-Hammer

GLUE-MELTING DEVICE

A handy device for melting glue is made
as follows:

Tap a hole at one gide in the top of an
ordinary glue pot and put in a piece of
#6-in. pipe about 4 in. long. At the opposite
side drill a hole and tap it out for a 14-in.
nipple. In case it be desired to use the pot
in any other way, a plug may be substi-
tuted for thiz nipple, says a correspondent
of Power. All that is necessary to heat the

For Melting Glue
glue is to set the pot in the wash basin and
turn the hot water into the %-in. pipe. The
hot water supply in many plants comes
from the feed-water heater, which is an

excellent arrangement. This is a neat and
speedy method of getting hot elue,

-

TO REMOVE CAN COVERS

To remove a tight fitting serew cover te
a can rub a little chalk on the top and wrap
a plece of sandpaper around the cover with
the sand side next the can. The top ean
then be removed without trouble.—Contrib-
uted by J. C. Fox, Sabetha, Kan.

Linseed o0il and benzine, half and half,
with burnt umber or Vandyke brown incor-
porated with the mixture, makes a gzood
brown stain for oak or ash. Apply in the
usual manner and finish as desired.
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AIR SUPPLY FOR PYROGRAPHIC
OUTFITS

Some time ago I purchased a wood-burn-
ing outfit such as are on the market for
scorching fancy designs on wood. The out-
fit consists of a small bottle for benzine, a
squeezing bulb for supplying air at a low
pressure and a needle with a hollow plati-
num point, this needle iz kept red hot by
means of the mixture of air and the fumes
from the benzine.

After using the outfit for a short time I
hit upon the following arrangement for
glving a steady supply of air and at a
higher pressure, and so doing away with
the hand bulb, leaving both hands free
to hold the work and apply the needle,

The engraving shows two 30 gallon tanks,

Tank Arrangement for Air Supply

the kind ordinarily used for hot water heat-
ing. They need not be new as they are
costly. They can usually be had at any
plumbing shop second-hand. 1 paid 50
cents apiece for mine and had any Jesks
soldered tight.

These tanks, as will be seen by the illus-
tration, are connected across the top by
1i-in, pipe with 14-in. globe wvalves on each
one and the pressure gauge placed in the
middle, thus making one gauge show the
pressure on either tank, independently, or
on both of them.

At the rear of the right hand tank a con-
nection is made by means of a piece of
hose to the ecity water supply, being con-
trolled by a %i-in. globe valve: at the front
end will be seen a 1-in. check valve, while
above it is a bushing and plug to stop up
the opening as this hole is not required. At
the bottom of the tank is placed a %-in.
globe valve to drain off the water.

At the rear »nd of the left hand tank will
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be geen a length of 14-in, pipe which is car-
ried around on to the front porch where it
terminates with a 1§-in. globe valve and a
short nipple for attaching the rubber tube
and- needle, the benzine bottle, of course,
being connected in between the valve and
needle.

The method of obtaining a supply of air
is to allow the water to run into the right
hand tank, the wvalve at the left of the
gauge being closed. The water is allowed
to run in until the gauge shows the pres-
sure of the water main, in this case about 556
Ibs. The resulting supply of compressed air
is then admitted to the other fank, the water
supply is cut off and the water drained
away, being assisted by a slight pressure
of air still left in the tank and then by
means of the check valve which opens up,
admitting air to the tank.

It will of course be understood that only
enough air will pass over to the air tank to
make the pressure egual in both of them.
In this case, the first charge nets me a sup-
ply at 10 Ibs. pressure; by repeating the pro-
cess five times more I get a supply at about
40 1bs. which is the limit with the pressure
available,

The waste water I use to irrigate the
flower beds; the tank when charged at 40
Ibs. will last for three or four days, as the
supply required in burning is very small.—
Contributed by Everett E. Pomeroy, Los
Gatos, Cal

-

HARNESS HOOKS OF OLD BUGGY
STEPS

Old bugey steps make good harness hooks,
much sgtronger than the harness hooks one
gets at the stores, writes Henry J. Heaton,

Strong Harness Hooks

of Bidney, Iowa. Cut off the step at the
dotted line, A, and nail the hooked part up
as shown at B.
e e
“Mechanics for Young Amerlca,” an inter-
esting book for boys. Price, 26 cents.
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HOW TO MAKE A PARALLEL
CLAMP

A handy tool-maker's clamp which Is self-
contained and does not need a wrench is
described by a correspondent of the Ameri-
can Machinist. The jaw A is counterbored for
screws € and D—the latter a running fit,
the former a driving—secured by the steady
ping, G and H. The jaw B Is recessed,
bored and counterbored for the tapered nut
F and a rather loose fit for the screw, D.
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Tool-Maker's Parallel Clamp

In operation, adjust both the knurled
nuts to your work and tighten up by the
handle, I, and the serew, C. The tapered
nut, F, grips the jaw, B, firmly without fur-
ther aid while tightening by the handle.
Both knurled nuts are slightly smaller than
the jaws of the clamp, which lies flat with
the work. All parts are drawn to scale.

—f—t—p

MAKING A WRENCH

It is just as important that a wrench
should be balanced as that a hammer should
be. In making an S-wrench, do not give it
too much hook, as you ean not handle it
80 fost. The illustrations show how to
make a tire-bolt wrench, called a side
wrench, It is made of a plece of spring
plate 1% in. by 6 in.
worked over the hardy, having eare not to
punch the holes at these points too far
back. H indicates holes punched in ma-
terial to be cut away. Part A, Fig. 1,
should be beveled from the center and
made as wide as the material will al-
low. B, Fig. 2, shows the pointed jaw

Parts C and D are’
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and how it is beveled on the handle.
This wrench will work in places that other

CUTTHISALL OUT

CuT T3 ALL DT

Fig |

Home=Made Wrench

wrenches will not—Contributed by James
~. Keach, 803 Clay street, Bloomington, Il
e

TO REMOVE PACKING FROM A
FLANGE JOINT

When the pipe can be sprung apart far
enough to allow a scraper to work between
the two flange faces, it is easy enough to re-
move old packing from flange joints, but
often this is impossible. A correspondent of
the Engineers’ Review had a pipe running
from a head which wag anchored molid
across the room and running down along
the wall as shown in the illustration. When
the flange connection in this pipe began to
leak, he drove a cold chisel in at the bottom
between the flanges to keep them from

Sawing Out Gaskets

springing together, then gsawed out the
packing with an old hand saw. When he
had sawed half way through, a chisel was
driven in from the top and the rest of the
gasket cleaned out. A new gasket was
then inserted and the flange bolted together,
e

Red 1lead and glycerin, equal parts,
kneaded to the consisteney of putty is said
to make an excellent cement for iron on
iron. Mix fresh as needed and use quickly.

Index to Vol. VII, January to December,
inclusive, 1905, is ready for distribution
and will be sent free upon request.




Zab POPULAR
TOOL FOR MAKING WIRE SPRINGS
WITH A BRACE

Get a hardwood board (A) about 12 in.
long, 6 in. wide and 7% in thick. At one
corner bore a hole (a, Fig. 2) of the size
that the inside diameter of the spring is
to be. Set two flathead serews (a' and a*)
in the board in the positions in relation to
the hole indicated in Fig. 2. At the oppo-
gite end of the Dboard, near the upper cor-

Making Wire Springs

ner, place a hook (C, Fig. 1) to receive the
reel of wire (D) of which the springs are
to be made. Then fasten the board in a
vise or other convenlent place.

Secure a rod (B) the size of the hole
and 12 to 18 in. long (sufficiently long to
make the length of spring desired, or sev-
eral springs may be made in one coil and
then eut to length)., Fasten one end of
the rod and one end of the wire (d) in the
chnck of the brace (see Fig. 3), hooking the
wire under serew head a' and over a® and
hanging reel D on hook C. Proceed to turn

MECHANICS

HOW TO ATTACH ENAMEL LET-
TERS TO GLASS

Not all gign painters know how to attach
enamel letters, though it is a simple matter
when once learned. Clean the glass and
draw the lines of the lettering with chalk.
If it is to be a curve use a siring in' the
nsual way. Space the lines off and you
are ready for the lettering.

For this purpose a reliable cement will be
required. Plaster the cement on the letters
with a knife, being careful to have the part
around the edge full, then place each letter
in turn on the glass and press it up and
down gently and firmly to get all the air
out, then push to place. Be very careful not
to bend the letters, says the Master Painter.
Give large letters a second coat before put-
ting them In place. It is only necessary to
fill the edges of concave letters with
cement; the flat letters must be pasted all
over the back. Hold large letters in place,
until the cement has time to set, by a bit of
wax. When the cement has set remove any
that may be around the edges of the letters
and clean up the glass,

White lead in oil, thickened with dry
lead, thinned properly with copal varnish
and worked well on the stone with a gpatula
or elastie blade putty knife, makes a good
cement. )

A pocket knife and wood alcohol will re-
move old letters. They nearly always break,
and the enterprising painter will always
have a number on hand for supplying: the
need, at a neat profit to himself.

Details of the Spring-Making Device

REPAIRING A LEAKY GUTTER

the brace handle the same a= in boring a
hole, slightly pressing against board A and
backing the brace out as the wire is wound
on rod B. Continue this operation until the
desired anmount of spring Is wound on the
rod.—Contributed by Chas. N. Leonard, 1319
Barth avenue, Indianapolis, Ind.

To repair a leaky gutter, put putty in the
hole, smooth it off with a putty knife ?nnd
paint over the spot with a mineral or an
oil paint.—Contributed by Gordon M. Back-
us, 32 Euclid avenue, Hackensack, N. J.-
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HOW A THREE-WIRE SPLICE
IS MADE

Two pairs of connectors are required to
properly make a three-wire splice in order
to have the joints long in the “peck”™ and

Making a Three-Wire Splice

not mar the galvanizing at that part of the
Joint, In iron line construction the skil-
fully made three-wire splice will eliminate
the necessity for soldering. says the Ameri-
can Telephone Journal, and insure freedom
from high resistance joints. The superior
conductivity of these joints consists not in
the cross turns at the ends, but in the spiral
twist at the neck. To make the splice pro-
ceed as follows:

Overlap the ends to be spliced about 18
in. and cut a third wire 18 in. long of same
gauge and lay it with the ends to be spliced
(Fig. a). Clamp two pairs of connectors
over all towards the center and about 5 in.
apart and revolve connectors in opposite
directions, slowly, g0 as not to “burn” the
wire (Fig. b). Care should be taken to re-
volve connectors evenly and at the same
speed. Turning one pair faster than the
other will result in a “humped” joint.
When the wires have been twisted to a
tight lay, remove the connectors and clamp-
ing one pair on the neck to hold the work,
use pliers and finish the end with six or
seven cross turns the same as in an ordi-
nary W. U. splice (Fig. c).

.

CLEANING WINDOW GLASS

To thoroughly clean window glass pass
diluted sulphurie acid, about as strong as
vinegar, over it, and let it act a moment:
then throw on just enough pulverized whit-
ing to give off a hissing sound, directs the
Master Painter. Rub both over the pane
with the bhand and polish with a dry rag.
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Rinse with clean water and a little aleohol,
polish dry and clean. Treat both sides of
the glass in the same way. dC/

THE READY-MADE LATHE TOOL

e
- -

Old mechanics looking back over their
history as such can remember the days be-
fore the patent lathe tools. In those days
they were oblizged to forge their own tools
into the desired shape. .Modern Improved
tools can be ground to any desired shape
and used in most any position, their use,
however, requires a certain amount of
judgment.

Figure 1 shows the effects on a small tool
used for too heavy duty., This tool was
made for a 12. or 15-in. lathe, but was used
in a 30.in. lathe. The bottom at A is worn
away until the pressure of the screw breaks
the steel,

Figure 2 shows the effect of grinding
without removing the steel. The under sup-
port is completely ground away at B. Fig-
ure 3 shows a cutting-off tool allowed to
hog Iin and break, battering down the sup-
port, C. Figure 4 shows the effect on a
small tool which was used in a large lathe,
The powerful serew mashed the tool at D.

.'.'
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Fig. 2

looked over
tent tools of different makes.
been used about one year and were a sad

I recently a number of pa-

They had

looking pile of junk. A lack of good judg-
ment had sent them to the serap heap.—
Contributed by Paul 8. Baker, Musca-
tine, Ia.
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CONTINUOUS MIXING OF
CONCRETE

[Extract from a paper by B N. Trump, read
before the American BSoclety of Mechanical En-
gineers. ]

Of the methods mentioned the revolving
table, with a stationary spout above its
center, has been considered the most aceun-
rate, and s much used in cement manu-
facture for feeding mills, ete. Its defeect
is the change in the patural slope of the
material, which wvaries the amount cut off
by the diverting blade as indicated by dot-
ted lnes in Flg. 1.

If we make the table of relatively large
gize and distribute the material in a uniform

Iayer npon it, as shown in Fig. 2, the sta-
tionary knife, or diverting blade, may be
pivoted so as to take off a predetermined
quantity in one revolution, and if the layer
is thin, wvariations in the natural slope on
the edge will affect the aceuracy very lit-
tle. As the table revolves the stationary
knife will divert the material in front of
it over the edge of the table and it will
fall in a continuons stream into the chute,
If the material is replenished on the table
g0 that the layver taken off by the knife Is
restored to exactly the same shape as before,
and Is continunonczly removed by the knife,
an accurately measured quantity will be
diverted.

By adding to the table a bottomless

Forvbban MOUVOANILUS

storage eylinder, somewhat smaller in diam-
eter, with its lower edge spaced a distance
above the table sufficient to clear the knife
and yet near enough to the table so that
the material flowg out from under the edge
of the cylinder and takes its natural slope,
we shall have the condition represented by
Fig. 3.

The ecylinder being supported by arms
from the central spindle may be filled to
the top by means of the chute, and as the
knife removes the section represented by
its path over the table, the material from
the cylinder above will take the place left
vacant, and will come out under the edge
of the cylinder to the extent of its natural
slope. While this slope may vary a little

this wariation is a wvery small part of the
amount diverted by the knife, and as the
material composing nearly the whole base
of the eylinder is cat away the space be-
hind the knife is filled from above with
nearly uniform pressure, and in practice
the natural slope angle is almost exactly
the same, in spite of considerable differ-
ences In height and material within the
eylinder.

After deciding on the distance between
the bottom of the eylinder and the table,
and the width of the knife, the other fac-
tora, which determine the amount of mate-
rial measured off in a given time, are the
speed and rotation and the depth of the cut
of the knife, and these are both adjustable.
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The depth of cut of the knife Is ad-
justed by swinging the knife around on its
pivot so that it extends a greater or less

wHIL

distance into the material. This swing is
contrelled by a screw attached to an arm,
east as part of the knife, and a micrometer
scale with pointer shows the amount of
movement. This is shown in Fig. 4.

The mechanism described above may be
employed for the feeding of a great va-
riety of materials, varying considerably in
size and consistency, and if the size of the
table, the shape of the cylinder and the size
of the knife and space between the cylin-
der and the table are properly adjusted,
almost any kind of crushed material may
be fed.

The variations in size may extend from
fine powders, like cement, to rocks of £ in.
cube. In the case of the larger sizes the
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space between the bottom of the cylinder
and the table is made considerably higher
than the height of the knife, as the space
between the bottom of the ecylinder and
the top of the knife must be sufficient to
let the largest pieces pass through without
catching. The amount diverted by the

knife is not dependent upon its height, but
on the height of the space under the eylin
der.

—

LEVELING TWO POINTS WITHOUT
TOOLS

To level up two or more points which are
far apart, as posts, ete., without a level,
straightedge or square, all that is required
is ‘a few nalils, three pleces of old board, a

Leveling Device

piece of cord and a small weight, to be
used as a plumb bob., Nail the boards to-
gether as shown in the illustration at any
angle, place the two points of the boards
on top of the posts and mark where the line
crosses the baseboard. Turn the device
about, end for end, and mark the baseboard
again. Then raise or lower one of the posts
until the plumb line hangs midway between
the two marked lines and the posts will be
level.—Contributed by Thos. McIntyre, 407
Root street, Chicago, TII.

i

COUPLING A TANK-HOSE

Every engineer knows what a moist job
it is to couple up a tank-hose after discon-
necting it for the purpose of cleaning the
strainer, says Locomotive Engineering. Very
few tank valves will shut down perfectly
tight; and the leakage, when attempting to
connect the hose, Is not appreciated by the
man who is doing the coupling. Here is a
simple remedy: When all ready to couple
the hose, start the primer of the injector,
when all of the leakage will be drawn into
the suection pipe by the strong vacuum so
created.

il i
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Contributions to the Shop Notes depart-
ment are invited, Your experience and
handy devices are valuable to others, also.
Pass it on.




- h - W o W A R

LAST RESORT REMEDY FOR A
LEAKY VALVE

When every other remedy for a leaky in-
let or exhaust valve has failed, try this:
Chuck the stem of the valve in a high-
speed lathe, and with as fine a flat file as

Y
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Repairing a Leaky Valve

can be obtained, while the valve is revolv-
ing in the lathe at a high rate of speed,
touch lightly at A (See sketeh), skip B and
take off the corner C, leaving the valve with
a slightly rounded instead of a flat seating
surface. It has been found that this method
is sure when others fail, says Motor Way,
and that a valve so dressed will hold well
for months afterward. It does not matter
which way the stem wabbles, for the valve
always finds a perfect seat, on account of
ita spherical shape, the action being similar
to that of a ball check valve.

i i
>

HANDY MARKING CHISEL

A marking chizel is a convenlent tool
about the engine room. One of the in-
gtances in which it can be used to advan-
tage iz in marking the eceentric =so that it
can be readily reset should it slip on the
engine shaft.

It is often difficult to mark the eccentric
and the shaft so that the lines come exactly
opposite. With the tool illustrated this is

di 2

Chisel for Marking

made easy, =says a correspondent of the
Engineers’ Review, The cutting edge is
made as shown and not at right angles
with the side. The point strikes first and
makes a frue mark on the eccentric hub.
By turning the chisel in the opposite diree-
tion a4 mark is made on the engine shaft.

i
-

A freshly painted room should mnot be
closed up tight, but opened to the air and
light. Paint with driers in it will not dry
if corked up tight in a bottle,

R A N el el daN e Y Re?

KEEPING SOLUTIONS IN BOTTLES®

It is well known that solutions of easily
oxidized substances do not keep =0 well In
bottles which are partially empty as when
they are full and The Photogram suggests
the following as an excellent method of
overcoming the difficulty. Keep on hand a
gquantity of =small glass marbles, and when-
ever any of the solution is poured from the

~ bottle add sufficient to bring the solution

again up to the neck.
.

NOTES ON SOLDERING

I had not been long out of college when
I was first sent out as a road engineer, so
it was not to be expected that I would
know very much. In those days, I even
throught that a soldering iron was made of
iron, writes a contributor in the Electric -
Journal. B '

When I first used a soldering iron on
wire joints, I held a dry iron under a joint -
and waited for the wire to heat enough to
melt the solder placed upon it. After floun-
dering around at that awhile and making
a bad job of It, I began to remember how
I had seen others do it, and then I placed
some soldzr on the iron and held the iron
with the molten solder against the joint,
which soon began to sizzle, and as it was
clean and well fluxed, the solder flowed at
once all through and over it.

In college, I had taken a course in physics
under I'rofessor N, and had heard all about
conduction, convection and other lhingg Con-
cerning heat, and also knew that copper is
a good conductor of heat. But it did not
occur to me, 'in the present instanee that
those prineiples had anything to do with
the work in kand. After I had mastered
the joh, T bezan to see thelr econnection
with it.

A soldering iron, when in use, may be
considered a reservoir of heat and the object
in view Is to get as much of {he heat as
possible into the wire. When the iron is
held against the joint it tonches only the
high spots and there iz a thin film of air
between, no maftter how smooth the sur-
faces may be. This air iz a very good
heat Insulafor, though when solder is rFun
into this space, it unites with both iron and
wire and aets as a Dbridge over which by
the principle of conduction heat flows rap-
idly into the wire from the reservoir,

Clean and hot are the two essentials. One
trouble with some novices Is that-they- only
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half appreciate that statement and seem' to
have an idea that the solder is the only
thing requiring heat, whereas all surfaces
to be joined must be brought to the tem-
perature of molten solder before union can
tuke place. This mistaken idea does not
lead to much difficulty when the work is
confined to joining small wires, for in that
case, a small quantity of molten solder con-
tains sufficient heat to quickly raise all parts
of the joint to the required temperature.
But when large wires or any bulky pieces
of metal are to be soldered, this idea leads
to trouble,

-

BRASS-MELTING FURNACE

A good furnace for melting brass is built
with a eylindrical fire space, lined with fire
brick set in eclay and provided with a grate
that ean be dumped, says the Blacksmith
and Wheelwright. The chimney is of suffi-
cient height to insure a good draft and is

G fns FLOOR LEVEL
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Furnace for Melting Brass

supplied with a damper to regulate the
draft., Dome-shaped east iron ecovers are
used for the tops of the furnace and these
may be raised or lowered by means of a
chain passing over a pulley. The furnace
may be built below the surface of the floor
or ground, with a pit for removing the
ashes and supplying draft, or entirely above
the ground. In the latter ease steps and a
platform must be used to reach the erucible
in which the metal is melted,

A very small furnace may be built of
heavy sheet ifron, shaped like a cylinder
gtove and lined with fire brick. Coke or
conl that will burn without smoke may be
used for fuel.
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HOLDER FOR SOLDERING-IRON ON
GASOLINE TORCH

Many gasoline torches are not fitted with
a holder for soldering irons. To such
torches this convenience can be attached in
the shop. The illustration, from Power,

Home-Made Soldering-Iron Holder

shows how this is done. An old hose-
clamp, taken from %-in. garden hose and
two pieces of wire are the materials used.

il il
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SAW FOR MILLING GERMAN
SILVER

German silver in almost any form is very
hard to work, but the eutter shown in the
illustrativn will ent it satisfactorily and
outwear the ordinary cutter, says a corres-
pondent of the American Machinist. An

For Milling German Silver

ordinary stock cutter i used and every
other tooth is ground down. The grooves
are made with a narrow wheel with the
periphery made round. One of these saws
has cut over 2,000 pieces and is still sharp.
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TESTING A CLOSED WINDING
WITHOUT DISCONNECTING

A convenient device for testing a closed
winding without disconnecting the winding
from the commutator consists of three dry
battery cells, a buzzer for interrupting the
current and a telephone receiver.

To locate a short cirenit, says the Elee-
tric Journal, pass the interrupted current
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To Test a Closed Winding

from this apparatus through the winding
(see sketch) and move the leads from the
receiver from bar to bar on the commuta-
tor. There will e no audible vibration in
the recelver if there iz a short cireuit be-
tween the bars of the commutator or wind-
ing; if these, however, zie clear of short cir-
cuit at the point tested there will be a dis-
tinet vibration or buzzing. The vyibration
will be more distinet if an alternating cir-
cuit of 200 or 100 volts is handy and after
attaching the leads of this cireuit to almost
any part of the commutator of the arma-
ture to be tested, the same method as be-
fore is followed.

i

CRIMSON TONES FOR SILVER
PRINTS

Silvar nrints may be toned to a erimson
or earmine color by the following process:

Make a bath by dissolving 756 gr. ammo-
ninum sulphocyanide with 20 gr, lodide of
potaszium in 3 oz. water. Add 4 gr. gold
chloride dissolved in a iittle water, making
up as much of the bath as necessary for im-
mediate use. Carry the printing only to the
depth required when finished, then wash the
prints well and immerse them in the toning
golution. After which fix, wash and dry
them. Let them remain in the fixing bath
not less than fifteen minutes, says the
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journal of the Photographi: Sociely of India.
The bath desecribed above wil uwroduce pie-
tures of a bright erimson by toning from a
half to three-quarters of aa hour,
—tp—— —

TO MELT OLD 1.EAD PIPE

Having ocecasion to melt up a lot of old
lead pipe I prepared the device illustrated.

Lead-Melting [ ice

It consists of a bofler sta..d, a plece of 3-in.
soil pipe about 2 ft. long and a firepot of
the type shown with the burner reversed.
The dross and most of the dirt are burned
up in the pipe, only. clear lead dropping out.
It is surprising how fast lead pipe will
melt in this way.—Contributed by R. Stan-
ton, Portland, Ore.
i

A PIPE-THREADING KINK

Often when threading pipe with a solid
dle from 1 inch down, it requires consider-
able musecular exertion with the ordinary
small stock. To =ave strength, make a
square of wood to fit any larger stock with
larger handles, or have the piece made of
fron if preferred. Use the proper bushings
and it will work to perfection.—Contributed
by H. B. Heineman, Sheboygan, Wis,

i

HOISTING WITH AN AUTO

An auto which is used for passengers on
Sundays and as a hoisting machine on other
days, is described by a correspondent in the
Automobile, He says:

The machine is a steamer with a cylindri-
cal gasoline fired boiler and an ordinary
double eylinder link motion engine develop-
jng about 4 hp. The windless attach-
ment i8 earried on a special frame which
is firmly eclamped to the rear axle and
driven by the sprocket chain which for
the time being is removed from the driving
sprocket of the car. The gear on the wind-
lass gives a reduction of about 79 to 1 from
the driving sprocket to the carved spool for




POPULAR

the hoisting rope. I use the rig chiefly for
installing elevators. The windlass {8 jacked
down from the elevator entrance, or it may
be fastened in any convenient place to
withstand the strain. The tackle I use is
about 800 ft. of 114-in. manila rope with a
three-sheave 10-in. pulley block and a two-
sheave 10-in. block, giving a leverage of 5
to 1. We generally run the engine with a
boiler pressure of 50 lbs, per square inch.
The boller is tested to 300 lbs. The boiler

BALANG E WHEEL
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*ilustration.
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SUBSTITUTE FOR A TWO-THROW
CRANKSHAFT

A substitute for a two-throw crankshaft
which costs about 60 cents is shown in the
The shaft costs about 40 centa
and the floor flanges 10 cents, and the de-
vice takes the place of a crankshaft 1 in.
in diameter with two cranks in center of
shaft which would cost not less than $5.
The outfit need not be made double and a
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Substitwte for a Two=Throw Crankshaft

is fired with gasoline, and one man operates
the entire affair.

With this auto hoist we have lifted 5,000
Ibs. 100 feet in forty minutes, In a recent
installation of elevators at the John Deere
Plow Works here, we lifted all the parts of
two freight elevators—one a freight elevator
of 5,000 1bs. capacity and the other a pas-
senger elevator of 2,000 1bs. capacity—to the
roof of a new eight-story building.

With the old band method, It would take
gix men about six days to do the amount
of work that one man can do in two days
with the auto holster.

When going out to a job, we load all the
tackle and the windlass on the ear, and it
will carry the load to any part of St. Louis
under its own steam. The fuel consuomp-
tion in hoisting will average about five gal-
lons of gasoline for 114 days' work.

leather strap or rope can replace the bike
chain, but the chain is better. A makeshift
like this has been used by Stoke Richards,
of Santa Clara, Cal., on an emery grinding
rig for many years, satisfactorily and he
recommends it to others.

i

PECULIARITY OF MANILA ROPE

Manila rope does not show, from the out-
gide, the actual amount of wear that really
must be present. In ropes of this char-
acter, savs the Engineering and Mining
Journal, the principal effect of uze is shown
in the grinding up of the fibres comprising
the core, wearing it into short pieces, or
even into powder. This is especially notice-
able with ropes that pass over sheaves or
pulleys of small diameter,
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BREAKING STRAIN OF WIRE
ROPE IN FREIGHT ELE-
VATOR SERYVICE

The maximum safety load of a wire rope
should never be exceeded even in freight
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service. The National Engineer gives a table
showing the breaking strain of several di-
ameters.
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TO KEEP A WINDOW FROM
RATTLING

To stop a window from rattling when
the wind is high, procure some leather
washers, about 1 in. in diameter, from the
hardware store and nail them with one nail
only, through the side (not center) to the
board that fits against the window sash,
When you wish to raise the sash, slide the
washers around on their axes to the front;
or when you wish to keep the sash from
rattling, crowd the washers between it and
the board.—Contributed by Gordon M.
Backus, Hackensack, N. .

i

A good formula for violet-colored bronze
is 50 parts copper and 50 parts antimony.

Open % "and Set at 1st Eccentrle Stud
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STANDARD UNIT.OF REFRIG- . -.
ERATION

F. E. Matthews, in a paper on the “Stand-
ard Unit of Refrigeration,” presented at the
meeting of the American Society of Me-
chanical Engineers, gave the following pro-
posed equivalent standard units:

“On a basis similar to that of the present
boiler horsepower of 30 pounds of water
evaporated per hour from feed water at a
temperature of 100 degrees Fahrenheit into
saturated steam at 70 pounds gauge pres-
sure, which requires 33,306 British thermal
units of heat or 34.5 units of evaporation,
each of which is equal to 965.7 British ther-
mal units—the amount of heat required to
evaporate one pound of water from and at
212 degrees and atmospheric pressure—may
be established a standard ton of refrigera-
tion, equivalent to 27 pounds of anhydrous
ammonia evaporated per hour from liguid
at a temperature of 90 degrees Fahrenheit
into saturated vapor at 15.67 pounds gauge
pressure (0 degree Fahrenheit), which re-
quires 12,000 British thermal units of heat
or 20,950 units of evaporation, each of
which is equal to 572.78 British thermal
units—the amount of heat required to evap-
orate one pound of ammonia from a tem-
perature of 2814 degrees into saturated
vapor at atmospheric pressure.”

i

TO MAKE A 6¢-IN. BEAM MI-
CROMETER

Any mechanic ean make the 6-in. beam
micrometer illustrated, says the American
Machinist. After the forgings are shaped
out holes are drilled and reamed approxi-
mately 1 in. apart, and taper eccentric
pieces to fit held in position by screws as:
shown. The pins can easily be adjusted 1
in. apart by turning the eccentric studs,
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A G6=in. Beam Micrometer
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PAINTING AN GLD HOUSE

In painting an old house much depends
on the condition of the old paint on its
walls. If pure white lead was used it ean
be brushed off; but if the old paint still
clings here and there in scales it will have
to be scraped off or have wire brushes used
on it, says the Metal Worker. Then give it
a coat of oil, using one gallon of turpentine
and a pint of good drier to four gallons of
oil. After this any remaining paint may be
scraped off. Let the oil dry, then put on
two coats of paint in the regular way.

i

- ["DUCTION COIL TESTING

The most accurate method for testing in-
duection colis is to first take terminal No. 1
end put on binding post No. 1, then to
fasten one side of the head telephone to
the ground binding post and to touch ter-
minai No. 3 with the other side. If you do
not et the battery you will know the coil
is open.,

Then touch the receiver cord to {erminal
No. 2. If you get the baltery the coil is
crossed; if yov do not get the battery the
coll is8 not erossed. The other part of tho
coil may beé tested in the same way. Bear In
mind that If you are testing terminal No, 1
you must touch terminal Nd. 3, but if you
do get the battery on either terminal No, 2
or No. 4 the coil is crossed.—Contributed by
James M. Cleveland, Chieago.,

(The value of this method {s that a head
telephone recelver Is more gensitive than
gome test Instruments. With a good test
instrument the vesults are practically the
same.—Editor,)
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TO CONVERT A HAND DRILL INTO
A DRILL PRESS

Secure blocks B B, Fig. 1, to wall A or
some other convenient _ support. With
gserews and clips (e) fasten the drill frame
(E) to block D (see. Fig. 2). In order
that block D be In parallel with the drill
ghaft, it will be necessary to let portions
of the drill into the block, as shown at d,
Fig. 2. Make parallel bars (C and CC) and
rivet thém in poditlon =o that they meet at
¢ (Flg. 2y, The drilling in these parallel
bars should be equal distances apart (8 or
10 in,) and on block BE and D it should be
equal  distanees apart, also, Dbut nearer
tbgether, owing to the size of the drill.

To the lower bar (C) attach one end of
gspring b, about midway from the ends,
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and attach the other end to a serew eye
on bloek B. (Spring b ecan be attached at
one end to the upper bar, C, near the drill
and at the other end, by a iink, to the ceiling,
bracket or any other convenient support, if
preferred.) This spring should be strong
enough to 1ift and hold the drill off bracket
H. XNear the drill in the lower bar (C) at-
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Home-Made Drill Press

tach the treadle rod (F), passing it
through bracket H to treadle G.

Foot pressure on treadle G will force the
drill through the metal, leaving both hands
free to handle the drill and the asrticles
being drilled, If the treadle Is not desiad,
or it i3 preferred to have both lever ana
treadles, the lower bar (C) may be ex-
tended as indicated by the dotted lines ce,
Fig. 1, and hand lever force may be used.
The two pairs of bars (C and CC) will give
almost wvertical travel of the drill.—Con-
tributed Ly Chas. N. Leonard, 1319 Barth
avenue, Indianapolis, Ind.



SUPPORTING HANGERS FROM
I-BEAMS

There are a number of methods of hang-
ing shafting from structural shapes in use.
Figs. 3 and 4 show hangers fastened to the
lower flanges of I-beams., The method
gshown in Fig. 3 is common, but that shown
in Fig. 4 is an improvement on it. In this a
gray-iron clip (Fig. 5) with a square hole in
the top of it to keep the nut from turning
is used. For suspending hangers or motors
from I-beams, or for eyebolts for chain
blocks, the beam fastening shown in Fig. 1
is good, says a correspondent of the Ameri-
can Machinist.

thick and made of gray iron. Fig. 8 is not a
good method unless a plate, x, is secured to
the timber, as the bolt has a tendency to
split the timber. Fig. 9 shows a method of
supporting piping. If an insulator is put in
the eye, x, it makes a good electric light
wire supporter.

i

PAINT FOR WIREWORK

Boil good linseed oil with sufficient lith-
arge to make it of a consistency to be laid
on with a brush. Add 1 part of lampblack
to every 10 parts (by weight) of litharge.
Boil over a gentle fire for three hours. Let
the first coat be thinner than the others.

FIG. 8

A elamp for hangers or timber is shown
in Fig. 2. Bolts are slipped in at A and B,
holding C and D together, and cannot drop
out after the hanger or timber is in place.
Fig. 6 explains itself. Fig. 7 shows a method
of holding a strip of wood to beams for fast-
ening electric wires, The clip is about 34-in,

F1G. 9

RECIPE FOR ALGERIAN LUTE

Pass through a sieve: 2 parts wood ashes,
3 parts lime and 1 part sand. Moisten with
water and oil and beat up with a wooden
mallet until the compound is of the right
consletency.
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Frieze Design--London Decorator

STEAM FITTERS' CEMENT
The following formula for steam fitters’
cement was presented by S. S. Sadtler in a
paper read recently before the Engineers'
Club of Philadelphia. The body of the
cement consists of either red or white lead.
The red lead is often diluted with an eqgual
bulk of silica or other inert substances, so
as to make it less powdery. The best way
that I have found to do this, however, is to
add rubber or gutta-percha to the oil as
follows: Linseed oil, 6 parts by weight;
rubber or gutta-percha, 1 part by welght.
The rubber or gutta-percha is dissolved Iin
sufficient earbon disulphide to give it the
consistency of molasses, mixed with the oil,
and left exposed to the air for about 24
hours. The red lead is then mixed to a
putty. Oxide of iron makes -a less brittle
cement than red lead. Probably fish oils
and red lead wouid make good cements of
the class for joining pipes, as the fish oils
are not such strong dryving oils as linseed,
and their use might be a case of permissible
substitution rather than adulteration.

e

FEEDING BARROW FOR THE BARN

For <he distributior of food, either wet
or drv, to the Etﬂ_ﬂls ot the Yarn floor, a
feeding barrow is
convenient, says
the Farm Journal.
The barrow s
shaped so that the
food can be shov-
eled up easily and the sides extend to form
the handles. The wheels are cut from a
hardwood board. A shovel is carried along
with the barrow.

.

A CORRECTION

On page 1239, December, 1905, issue, is an
account of welding aluminum with oxygen
gas which is incorrect as to the gas used.
Oxygen gas alone cannot be used in this
way.

NEW METHOD OF TYING LINE
WIRE TO INSULATOR

An improved method for fying line wires
to insulators is shown in the illustration
and is suggested by a correspondent of the

Good Method of Tying

American Telephone Journal,
turned back over the loop formed around
the insulator after three turns made around
the wire and is then secured by three addi-
tional turns outside of the first lashing.

e ——

REINFORCING A BENT AUTO-
MOBILE FRAME

When the frame of your automobile be-
gins to sag in the middle, try reinforeing
the side-members of the frame by filling
them with wood, recommends the Motor
Way. Either ash or elm will answer the
purpose. Bed the wood in a coat of white

——
&

Repair for Automobile Frame

lead as a precaution against the moisture
rusting the steel or rotting the wood. Fasten
the wood in place with carriage bolts. In
doing this you will probably be obliged to
strip everything out of the frame and take
the gide-members off,

Another method is to put on a truss rod
to support the frame where it sags. Use a
%-in. rod and have a turnbuckle to draw it
in place., This is a cheaper and quicker
way, but will not look so well

The wire is
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OPERATING A STEAM PUMP
BY WAVE POWER

A steam pump used for filling a tank was
operated by a correspondent of the Engi-
neers’ Review without the aid of steam,
compresged air or other ordinary power, but
by the action of the waves of Lake Michi-
JBan, -

A platform was built to fit around the top
of the base of an upright pump, and then
the pump wasg set upon a flat stone at the

Wave Motor

bottom of the lake. Two lengths of rail-
road rail were placed on the base as weights,
and the platform was laid on the rails; this
in turn was loaded down with rock to se-
cure the pump in place. Chains were then
run from the rails to a float fitted to the
plunger. These chaing were of the right
length to keep the motion of the float less
than the stroke of the pump. With this
arrangement, when the lake was calm, the
float wuas partly submerged. Connections
were then made to the tank.

The waves operated the pump success-
fully, supplying all the water required for
the tank.

e i o

EGG-SHELL GLOSS ON REDWOOD

Tut cn one coat of orange shellae, sand-
paper It to 2 smooth sarface and follow with
three coats of white hard oil finish. PYub
the first coat with hair-cloth and the last
coats with pulverized pumice stone and raw
linseed oil.

s it).

INTERESTING ACCIDENTS IN
THE SHOP

An accident happened in our shop a short
time ago while we were getting out a hurry-
up job (a job that is done in a hurry with-
out the proper amount of thought applied to
We had a wrought-iron eccentric yoke,
hardly large enongh to fit the eccentric we
wished to use it on (Fig. 1). It was taken
to the blacksmlth to be made larger, there-
fore the rod, B, was left screwed fast to
handle it by when hot. It had not been in
the fire long until, with a loud report, it
burst, forcing two great swells and parting
the wrought iron marked A-A in two places.

Fortunately for the blacksmith, the rod
did not blow out. He was standing squarely
in front of it. The wrought iron was 5§ in.
thick around the rod and, considering the
dinmeter of the hele, it required a very
high pressure to burst. The accident was
caused by oil or dampness generating stzam
under the intense heat.

Another aecident that ecame near result-
ing fatally oceurred while removing a evlin-
der bead without due care. Before remov-

ing the hend, the two wvaives, C O (Fig. 2),
and the two cocks, I D ,were opened, creat-
ing a vacuum withus the eylinder when the
holts were out and the head loosened a
The inrusn of air

little. Jnrough valves,

C C and D D, blew out the head with such
force as to break a 2x12 plank.—Contrib-
uted by Paul 5. Baker, Muscatine, Ia.

S o

Popular Mechanies life subscriptions, §10;
five years for $3.
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HOME-MADE WINDMILLS FOR PUMPING AND POWER

[The editor is Indebted to the State Agricultural Experiment Statlon, of Nebraska, for much of the data

used in the preparation of this series of articles.])

PART L

The important problem of Irrigation has
been solved in several of our western states,
notably Kansas and Nebraska, by the con-
struction of home-made windmills. These

pumping en-

ginegs are in
many cases
built of secrap

material lying
about the farm,
by home labor
and at a cost of
but a few dol-
lars. And by
this little ex-
penditure farms
are irrigated,
stock is watered, homes are made more con-
venient, hand labor is spared, and the truck
gardeners, in particular, are enabled to flour-
ish and prosper.

Theze home-made windmills are not the
ma ke s hift of
the poor land-
owner, though
indeed they
have proven his
salvation. But
on the finest
farms, equipped
with modern
machinery and
with several
handsome shop-
made windmills in operation, the impro-
visedd windmill will be found supplying
gome particular tract or herd with water,
or even serving as luxuries, running the
grindstone, the churn. the feed grinder, the
wood saw or the corn shellor,

The bome-made mill need not cost ex-
ceeding §5, provided it is built by the farm

bands or the owner himself, and many mills
built at a cost no greater than $1.50 are
doing good work in Nebraska. One of these
waters 4 mar-
ket garden; an-
other that cost
$1.756 waters all
the stock on a
quarter section. -’
Old farm ma- je
chinery supplies
the turned
hbearings re-
quired, and sufficient scrap lumber is usu-
ally available. -

THE JUMBO WINDMILL.

The Jumbo windmill is one of the simplest
and most easily constructed of mills. This
mill is sometimes called the “Go-devil ™ and
In form resembles an overshot water wheel.
Personal preference probably figures In the
matter, but where experts place the Jumbo
in the lowest elass of mills for efficiency, an
owner of a Jumbo mill will defend it above
all other types. Almost any material can be
utilized in building them, laths, shingles,
barrel staves, coffee sacks and even old tin
cans. One enterprising XNebraska farmer

built a fire of straw around several hundred
old tomato cans, and thus unsoldered them
and secured pieces of flat tin, of which he
build his mill—and it did the work as well
as any of its type.

The Jumbo may, also, be built of any
size and strength, and some farmers are se-
curing good results by building a number
at as little expense as possible and locating
them at wvarious points where the water
supply ig required.

The baby Jumbo is a small structure
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nsually found mounted upon buildings and
securely anchored there. The one shown
in Fig. 1 is located at Haveloek, Neb. It
is mounted on a 16-ft. tower and has four

fans, each 3 ft. long, with arms 214 ft
long attached to an iron shaft. A 16-in.
crank conneets it direct to the pump handle.
This mill cost $3.70; it pumps all the water
from a 60-ft. well for the stock and a board-
ing house with 30 guests.

Fig. 2 shows another little Jumbo, this
one costing but $1.50. The box is 3 ft. wide,
9 ft. long and & ft.
high. There are eight
fans, 3 ft. wide hy
41 ft. long, sup-
ported on a gaspipe
shaft. This windmill
irrigates  the truck
g arden, strawberry
patech and small
fruit during the dry
season. The sides
and ends of old gro-
cery boxes were used for building the fans
and box. The pump is connected with the
mill by means of a lever in the ratio of six
to one.

In building a Jumbe it iz better to put
the hoards well to the extremity of the fans,
rather than to cover the fans solidly.

A much larger and more efficient mill Is
ghown in Fig. 3. This one cost $8, and irri-
gates a b-acre pgarden. The box is 9 ft.
wide, 13 ft. long and 8 ft. high. The fans
are made of burlap or coffee-sacking and
are 9 ft. by 4 ft. This mill keeps a reser-
voir 150 ft. long, 4 ft. wide and 2 ft. deep
full all the time. The reservolr was built
in this shape becaunse the ground was too
valuable to permit using a square space. At
each corner of this mill there iz an upright
support carrying a pulley and cleat, and the
box has sliding doors which may be raised

POPULAR MECHANICS

and lowered to regulate the fans to the
varying velocitie=z of the wind.

The serew Jumbo is a rare form of this
type of mill, but is efficient with wind from
any direction. One of these [s shown at
Fig. 4. Canvas stretched on diagonally op-
posite arms iz used for the fans.

A good method of attaching arms is shown
at Fig. 5. The whole is tied together and
cross-braced by twisted fence wire. Fig. 6
shows the construction of serew Jumbhbos.
The =ails are of canvas and the arms are
braced and tied together with twisted wire.

An arrangement of Jumbos in gangs and
mounted in any convenient place is pro-
posed for efficiency. Fig. 7 shows this idea
carried out, the Jumbo bheing supported he-
tween two corn cribs,

Next month we will deseribe merry-go-
round mills and their construction,

i o

ELECTRIC COMMUNICATOR FOR IN-
STRUCTING DRIVERS

A new feature of touring car and
brougham equipment is the electric com-
muniecator for giving directions and instruc-
tions to chauffeur or driver. The apparatus
shown at the left is for the nse of the driver

Electric Communicator

and the other for the occupant of the ve-
hicle. When the passenger pushes a button,
a bell rings to atiract the driver's attention
to his part of the apparatus where the cor-
responding button is pushed out for an in-
stant.

—f—i—ip—

A submarine boat In order to steer easily
up and down should not exceed a length
more than fve times [ts diameter. Twelve
feet iz abont the limit In diameter to he
able to work in 30 ft. and still have neces-
sary water above and below.
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HOW TO MAKE A COMBINATION LOCK
A locking device which a boy ecan easily shounld be tacked, wusing very small
attach to a slide bolt on any door is made nails. When the discs are placed in po-
of wood or of metal as preferred. sition (Fig. 4) they must be faced to-

The device consists of two dises with an

indent in each, as shown in Figs. 1 and 2,
which are to be held in place on the inside
of the door in such position that the slide
bolt eannot be opened, excepting when both
dises are turned, so that the bolt may fit
into the two indents, as indicated in Fig. 3.

The discs should be, say, 114 in. in dlam-
eter; the indents in thelr edges 14 in. deep
and 14 in. wide. The indents may extend
clear through the thickness of the dises;
or, if the discs be made of thick wood, only
deep enough to allow the slide bolt to pen-
etrate the opening formed by the indents of
both dises coming together. A 14-in. hole
should be bored in the center of each disc.

In the first disc, diametrically opposite the
Indent and about
L in. from the
center of the dise,
a small pin 1} in.
long - should be
driven, driving it
/16 in. into the
dise, and allowing
1/16 in. to clear,
as shown at B,
Fig 1.

On the face of
the second disc,
Fig. 2, at the lo-
cation shown by
B, a piece of
leather, wood or
metal, 14 in. long,
14 in. wide and
1716 in. thick,

-

Fig. 3

gether with a 1/16-in. washer between them,
g0 that the pin driven in the first dise
{ which dize must be allowed to turn loosely
on a shaft) will be caught by the bit of
leather fastened on the second dise (which
disec must be keyed securely to the shaft);
this will cause the second disc to be turned
by the first disc—after the first has re-
volved far enough for the piece of leather
to come in contoet with the pin.

The slide bolt, as well as the dise device,
ghould be on the inside of the door; but a
knob attached to the slide bolt should ex-

] ]

Fig. 4

tend through a slot in the door, so that the
bolt may be slid back and forth from the
ontside of the door, when the discs are in
the right position to allow it to slide. Fig.
6 shows two views of the slide bolt, with
a head made to fit the indents in the dise.

Fig. 6 shows how a block may be attached
to the Inside of the door as a support for
the pin or shaft on which the dises revolve,
and leaving room between the block and the
door for the dises. Fig. 7 shows the zhaft,
14 in. in diameter, with a cross handle on

~ the end which is to be on the outside of

the door. This handle serves not only to
turn the shaft, but also as an indicator on
the dial face. The dial face may be paint-
ed on the door, showing figures from 1 to 12,

When you have put the device together,
go on the inside of the door and then turn
the shaft to the left until’ the piece of
leather on the second disc eatches the pin
driven into the first disc and ecarries the
dise around until the indent in it is in the
proper position to allow the slide bolt to
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open. Go to the outside of the door now, and
note at what figure on the dial face the indi-
cator rests. Thils figure is the first fizure in
your combination. The slide bolt will not
open as yet, however, as the second disc iz

C

- -

1

—] Fig. 5

not in position. To keep the first, or loose,
dise in position while the second dise is
being turned, a steel spring should be made
to rest on its surface, acting as a “brake.”

The shaft must not be turned in the op-
pogite direction, or to the right, until the
indent in the second disc comes into posi-
tion alongside the first. The point at which

!
£
.

Fig. 6
the indicator rests now is the second num-
ber in your combination.

To open the lock, turn the shaft several
revolutions to the left and let the indicator
rest at the first number in your combina-
tion. Then turn to the right until the indi-
cator rests at the second number of the
combination; draw back the slide bolt and

=

Fig. 7

open the door. The combination can be
easily and frequently changed.—Contributed
by A. L. Burkhart, Morton Park, Ill.

-

Volume II, Shop Notes for 1906, con-
tains short cuts and practical information
for men of every craft. Contains 228 pages,
667 articles, 500 illustrations. Price B0 cts.

HOW TO MAKE A GROCERY -
MEMORANDUM i

A handy device for the kitchen is a gro-
cery memorandum by which the house-
wife can remind herself of what she wishes
from the store when the order boy makes
his morning ecall.

Procure a piece of white wood, 9 in, long

by 3 in. wide, and

plane off the edges @

and surface. Then,

with the ald of a

geroll =aw, saw out RYLIST]'
the top as shown in ;"[Tf E'
the illustration. This FOTATOES o

done, file it even with LOFFEE o
a wood file, then SUEAR o
sandpaper it. :’::}Tr" 2
With a mediuym Y £GCCS o
pencil, not too hard, - FAWLIT o
draw the lines for SPICE o
the names. These ET‘:TFME:;
lines should be about THEESE o
3¢ In. apart. At the

right hand side of

each name make a ¥

0 ﬂnﬂnﬂ
hole for a peg. ﬂ I]

Make the peg ;
board or shelf 214 in. long and 134. in.
wide and round off the corners. At the
bottom of the list board chisel out a
hole 3/16 in. deep for the shelf. Glue the
shelf in and make the pegs of a slze to.
fit in the holes. Finigsh with two coats of
shellac.

When the housekeeper thinks of some-
thing she must order, she puts a peg op-
posite the name of that article, and thus
has no trouble in remembering it. The board
would be very pretty done in burnt wood.
—Contributed by Walter A, Springhborg,
Elgin, III.

e

TRAP FOR SMALL ANIMALS

This is a box trap with glass gides and
back, the panes of glass being held in place
by brads placed on
hoth sides. The ani- |
mal does not fear to |
enter the box, be-
cause he can see
through it; when he |
enters, however, and -
touches the bait the
lid is released and, dropping, shuts him in.
This is one of the easiest traps to build
and is usually successful,
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“CONNECTING UP BATTERIES TO
GIVE ANY YOLTAGE

Referring to the illustration: A is a five-

point switch (can be home-made): B is a
oneé-point switch and C and C' are binding

o111

Batteries Connected to Jive Any Voltage

posts. When switch B is closed and A is
on No. 1, you have the current of one bat-
tery; when A is on No. 2 you receive the
current from two batteries; when on No. 3
from three batteries; when on No. 4 from
four batterles, and when on No. 5 from
five batterles. Meore batteries may be con-
nected to each point of switeh B.

I have been using the same method for

253

TO BUILD A SMALL BRASS
FURNACE

Bend a piece of stout sheet iron 23 in. by
12 in. round so that the inside diameter is
T in, and then rivet the seam. Fit in a
round piece .
of sheet iron g 7
for the bot- T

tom. Make 2
hole about
the size of a

Bl I

ghilling in the ' )
side 2 in l.f' E
from the bot- 3 H
tom. This Is X r’= 3 >
for the pur- ([ Firecloy Al 8
pose of blow- ¥ A L A
Ing. ‘ ool
Line the ¢ .

furnace, hot. I

tom and :

gides, with b~

fireclay to a
depth of 1 in.
Use charcoal to burn and an ordinary bel-
lows for blowing, says the Model Engineer,
London. The best blast is obtained by
holding the nozzle of the bellows about an
ineh from the hole, Instead of close to it

—_—

BOB-SLED HINGE

Brass Fnrnacé ':- it

The illustrations show how to make a
good bob-sled hinge which will hold the sled
very firmly, but allow it to move up and
down. The hinge should be made of iron
and of the dimensions indicated in the

my water rheostat (home-made). I have sketches. Fig. 3 passes through the hole, X,
' ™ Y 'T ' 2 E
: % 3 W Fig.1  &F !
' v :
3 : ——————————— frz.‘ ——————————— sl
I
i ‘168
s Fig. 2 X
+- .*
2 A . Y Fig. 4
! B Fig. 3 '
:‘_— e j3 q---n — — — — — — ﬂl

Hinge for a Bob-Sled

the jars of water where the batteries are
and the current coming in at a and b—
Contributed by Eugene F. Tuttle, Jr., New-
ark, Ohlo.

Y is a hole to bend a nail through. This
hinge can he made for 30 or 40 cents.—Con-
tributed by Harold R. Bullock, 983 Richmond
street, Appleton, Wis,




SWAMP LANDS TRANSFORMED
INTO GRAIN FIELDS

Twelve thousand acies of hitherto un-
profitable swamp lands bordering the Mis-
siszippi river at a point not far from Quiney,
I1l., are being transformed into arable flelds.
Up to the present time between 4,000 and
this

5,000 acres of land have been con-

In the illustration the four suction pipes
are seen in the middle ground, with the 36-
in discharge pipes going out at the top of
the pump shells toward the elevated ground
in the rear, which is the leves,

The pumps are directly connected to two
vertical compound engines, eylinders 1514
in. and 26 in. with 14-in. stroke. The com-
bined h.p. is 400. A large part of the land,

e imm o e —————————
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Courteny Hubbal-Henlen Co.

Pumps 100,000,000 Million Gallons of Swamp Water Per Day

stantly inundated; the rest was tillable only
in very dry seasons, but at those times the
richness of the soil was demonstrated by
the remarkable erops that matured there,

At various times expedients for draining
the soil were tried, but nothing on a scale
great enough to be successful was at-
tempted. Now, however, two 36-in. com-
pound condensing centrifugal pumps are
pumping off the water at the rate of from
32,000 to 42,000 gallons per minute from
each pump, or a total of 100,000,000 gallons
per day, delivering against a maximum ele-
vation of 15 ft. This much water is equal
to a mountain stream 10 ft. wide, 4 ft. deep
and with a 3-mile current.

In installing the pumps 40 piles were
driven down to hard pan and upon these
was construeted a heavy, deep concrete
foundation, made continuous under both
outfits. Each engine and pump is erected on
a heavy cast-iron bed plate, which rests on
the concrete foundation.

which is along the Mississippi river, is be-
low the level of the river, being protected
by a strong leyee. The water is discharged
into the river. Should a dry season come on,
the land can be “irrigated” by simply stop-
ping the pumps, when sufficient water will
ooze up through the ground. The soil is
doubtless the richest in the world, being a
black, loamy deposit left by overflow from
the river.

—_ -
PAINT FOR DEAL FLOORS.

Dissolve 15 dr. good glue by boiling with
thickish milk of lime containing 1 1b. caus-
tic lime. Add linseed oil, sufficient to form
a soap with the lime. Use for making up
any color that the lime will not alter. For
brown-red or brown-yellow colors, add a
solution of shellac in borax.. A fine lustre
will be obtained by a coating of varnish or
lake. To polish, use linseed oil or turpen-
tine.
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MOST BEAUTIFUL WATCH CHARMS

Cute show actual size and shape of these tools
which are modeled from the standard tools, and are
exiact reproductions of aame.

LOOK!

This Adv. Will Bave you Money. Cut out this
adv. and send to us with 25e for any one of the
toola illustrated above.

DAVISON MFG. CO.
296 Broadway - New York

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
Striking Machines, Etc.

51000954\ Month

The greatest favorite on the market. With
.his machine there are no stakes to drive or
guy lines to bother with, welighs 56,000 lba, 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. -

Bend for Catalogue P.

Faster than an Auto
Cheaper than a Horse

GET A MANSON

It is speedy and reliable, adapted
to all roads, and maintained at a
moderate ¢xpense. Attachments
designed for pleasure and ulility

Weite ua
Fowler - Manson - Sherman
Cycle Mfg. Co.,

\ Clinton and Fulton Sts., Chicago, Ill_.lr

New Universal Square

Made in Three Sizea
No. 1 6 Inches - 80.65
No. 2 10 inches - 1.00
No. 8 13 Inches - 1.50

ALWAYS  READY

Nothing to be ad-
iuﬁtnd. Made of
he bhest steel and
of ll.lght welght,
Absolutely true,
Combination Tri,
Pltch-Cuat, HI
and Valley Cut an
Mitre Square,
drawing circles,
gauging lumber, oc-
tagonal cuts, lay-
ing out a mortise
and tenons and
innumerable
Other pur-
poBeca

Patented
May 13, 1902.

Bold by
all first-class tool dealers.

THE I:FHT Q SHINN

. C0.

Incorporated

Nelson Bldg. 19 Park Place and 16 NMurray St.
NEW YORK CITY

Please mentlon Fopular Mechanics when writing advertisers,




NEW TRADEMARK LAW —Many manufactur- |

ing concerns are registering thelr trademarks in the
U. 8. Patent Office s0 a8 to get the benefit of the
law of Feb, 20, 1%05. The new law, besides reduc-
ing the fee for registration, glves the registrant pro-
tection not afforded by the old law. We register
trademarks under the new law.at an entire expense
of 220, For full information address Popular Me-
chanles Patent Bureau, Journal Eldg., Chicago, IIL
' i

CARBORUNDUM GRINDER.—-A high-spesd car-
borundum  grinder which
enn be easily carrled to
the work, s a recent
invention. The machine
welghs only 6 lbs., and
preferably uses a earbor-
undum wheel, 4 in, diam-
eter by 1 in., with % In.
hole, Other sizes with
same glzge hole may be
used. Is very serviceahle
on outslde work where
drills are used and fre-
quently broken.

S
CASKS DRIFT FROM POLAR SEA.

Two casks set adrift in the Arctie ocean years
ago at the suggestion of Rear Admiral Melville, have
been found, and the faet i=s belleved to be a proof
that the Polar Scea iz open: One ensk was placed
on an icé floe, northwest of Point Barrow, Alaska,
Sept. 13, 1899, .and was found on the northern coast
of Ieeland June 17, 1905. The other was thrown
overboard ffom a revenue cotter 85 mlles northwest
of Wrangel Island, Aug. 21, 1901, and was recovered
on the coast of Slberia, Aug. 17, 1905. Thirty-five
other easks werer ot adrift about the same time,

CONCHETE-MELTAL RAILROALD TiK—10e BIg
Four has lald a short sectlon with a new tle which
is composed of a ecast iron top bolted to two con-
ciete baser connected In the middle with a broad
strip of galvanized spring steel. The cost per tie
is about £2, but it Is expected to last 80 years, which
would mean a saving of §A000 over wood tles in
that period.

i
ZORENE, said to preserve metals from the effect
of oxygen, to double the density of many kinds

of stone and to be a long distance germ klller, looks
like red syrup and smells of sulphur and mbber,
All of which has the regulation sensatlonal selentifie
gound.
-—-—+.—‘———

TOOL ROLL FOR MOTORISTS —An English
firm has placed on the market o handy tool set for
motorists, including such tools as aAre most essen-

E‘ !

tial for emefgeacy repalrs on the road. There are
13 tools In a leather case, which rolls up to meas-
ure 5 In, diameter by 12 In. long, and welghs 7 lbs.

GhHe 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 scientific MASSAGE.

want you to write us to-day, and we will send you by return

IF you have trouble with your ¢yves for any reason whatever, we

mall our IMMustrated Treatise on the Eyes, This work has

been produced after much research and expense.

It contalus a

wedlth of valnable and novel information and is fully illuatrated.
THE IDEAL SIGHT RESTORER is a devlce so made that re-

sults from {ts use, although slow, are permanent. It treats the eye
in Nature's own way, with simple massage. Hundreds of people
have forwarded unsolicited testimonials to us, and no doubt among
them is some one In your elty or town who has used The Ideal
Sight Restorer with pratifving results,

Do not fall to wrlte us to-day for our literature.
Iately free.

It is abso-

The Ideal Company

239M Broadway, N. Y.




OTTO ENGINES
IT IS NOT WHAT WE SAY

about our engine but what our 13,000 users say, that establishes the
reputation of the **Otto.”” There is no house in existence that has
received more warm, hearty and sincere testimonials than the “Otto"™
can show. They come from people ot all degrees of prominence and
from every line of work., A perusal of them would convince the
most skeptical —the keynote of them all is satisfaction and we
can y you, be you ever so exacting. Tell us your needs.

0110 GAS ENGINE WORKS, Phila, Pa.
STANDARD OF THE WORLD

$100 The New Pierce Gasoline Motor

IS A WONDER

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

Built on modern lines and op to the very latest practice; made from the best material, and
with ordinary care will last & life-time,

We have been h‘nild[ni Gasoline Motors for over twonty years. More than 12,000 PIEROL
MOTORS are inuse in all parts of the world. We know how to, and do, build them right, in

fact,
i (Guarantee 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 ageinst defective material for life. If you want power for med' ur; ., write for
our printed matter, stating your needs. We also build other sizes up to 1 ﬁ.. .I.-I,. aldo Marine
Motors, Launches and Auto Boats, Be sure and sddress

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

3 1-2 Actual Horse Power

10 Lights S =
10 Boaes MaKe Your Own Light
10 CHntS Tue Faiepases-Morse Electrie Light Outfit gives plenty of good light

. at a moderate cosal,
(zas, Gasoline or Kerosene Engines for all purpoges. from 2 h. p. up.
Cut out complete advertisement and send 1o

-
FairbanKks, Morse @ Co.
Monroe Street, Chicago, I1l.
Please send me {lustrated Catalogue No. C 449 Gasoline Engines

o s T T e T TP hop. 10 TN is A B A T A B e

THE LARGEST

The Ideal anmnwer Grinder | | AIR-COOLED MOTOR MADE

Sharpena any Lawn- s ) -
mower a.ccurat!e]}r i 10 5 HORSE POWER ) R,
to 15 minutes, makes Bore 6 x6. Plenty of (] N /A 4
the blades aopselutely cooling surface. No
true, givesa them a per- engine ever cons

fect clearance, does the
work quicker and cheap- structed with so few
er than it can be done working parts. Can
by hand. Nothing like hold your hands on
iton the market. Maﬂcl the plns after engline

for both hand and pow- has been working
Er use. all day. Write for
Write for full descrip- agency. Gasoline
i B tion and prices tank outside.
R TODAY. | Weight, 900 1bs.

THE ROOT BROS. CO0. = Plymouth,Qhio | | A’ fnnlad Matne i'n - T arnc e - Mich




Accurate Work b
on Foot Power Lathes

is considered next to impossible by many good mechanics, but
such opinion 18 based on experience with cheaply built m.a.chfn-:a,
and the amateurish reputation of foot power lathes,

IN DESIGNING AND BUILDING

STAR 538% LATHES

ruts have been avolded and “Star' Lathes are unsurpassed in
these essential points, high quality of material, workmanshi
and of resulta. “Btar” Lathes are shipped on approval, if they £
to give entire satisfaction, may be returned at our expense.

SEND FOR CATALOG B

THE SENECA FALLS MFG. CO.

B e Lthr Waod T inCgt fower Lathes, 102 Water St. - Seneca Falls, N. Y., U. S. A.}

roor ano T ATHES AR R Who has ever seen an engineer lift the lid
Carroll-Jameison Lathes are goaran. to the dust covered wooden | s '
teed accurate and light running. Work- i l “. R ljlﬂ:l'ml )
manshipand material of high quality, every tender, without a desire to climb up
and récognized as the leading low- he f board s

ﬂi.,.,d machine. We also make Wood on the footboard and see for himself just

thes from 6 in. to 14 in. swing. If . v o ‘ = =
St bw the market Tor any brle one what the box contained? If you ever get a

ey ﬂﬂ?},".,‘;fﬂ?gﬂ;}f any ad- chance to examine for yourself you will be
Carroll = Jameison Machine Tool Co. surprised at the number and variety of the
Batavia, Ohilo collection. 0Oil cans, hammers, wrenches,

chisels, punches, fileg, glass and mica chim-

FOOT and POWER neys, wicks, waste, brasses, balls, nuts,

jacks, chain, bars, axes, saws, record books
AND TURRET LATHES, PLANERS and scores of other equipment are found on

SHAPERS AND DRILL PRESSES :::: a well supplied locomotive.

SHEPARD LATHE CO. The supplies differ on many roads and

range in value from $20 for the cheapest
Al31 W. 24 St., Cincinnati, Ohio outfit to $150 for a complete one for a pas-

L l- B E A R I N G s senger engine. A very satisfactory outfit

il A bl B i e Rl B ean be bought at wholesale for $65, and

A Ball Bearing and a Cons combined. some roads are now furnishing a standard

h . :
O e O Nt mndes: outfit to each locomotive. It will cost a road

T Seolighion oo Heo Roatioss WOk having 1,000 locomotives $65,000 for this

No fitting—jost pash it on. r
10 cents in mm““!nr saauploe. item of tools alone.

PRESSED STEEL MFC. CO. —

545 The Bou Philadalphi
CASTINGS FOR | H. P.
GASOLINE ENGINES

PRICE, complete set of
Castingas, Including all
parts in rough with blue
prints—

$15.00

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

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

Gas and Gasoline Engine and
Motor Castings 1} to 16 H. P.

Aunto, Marine and Stationary. Booklet on Request
Wesell blue print drawings of either 2 or 4 cycle type.

THE GEBHARDT MOTOR CO.
2930 Hancock St., Phila. Pa.

NARINE. STATIONARY, PORTABLE.

No Danger, Maximum Power, Lightest Weight, Simple,
Rellabla, nomical. No Batteries, Self-lgoition by com-
pression. Fully Guarantesd. Write for Catalogue P. ML

International Power Vehicle Company
253 Broadway, NEW YORK.

Ii It’s a Sebastian, It’s a Good Lathe

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

k]

Sebastian Lathe Company, 107 Culvert St., Cincinnati, O,

Please mention Popular Machanles when writing A dcertlcses



PRESSED STEEL SHOP PANS cvvic's Vo

PR S

THOUSANDS IN USE.
Gauge of Sheet Steel desired.
not be withount them at a.n'_?'

Made of an

and you woul rice.

castings, or2, quartz and other substances, an
borings,oil drippings, etc.

“WHICH WAY” POCKET LEVEL

in an instant **Which Way"

\ TELLS our work isount. Bee? Tt

is the siza of a ailver dollar and threa-

4 eighths thick Nicely nickaled and pol.

Y ) sﬁa-d. To introdoce it, will mail one

¢ for 60 cents in stamps., Oaliper Oata.
logue froea.

E. C. SMITH, Calumbia, Pa., U. §. A

LITTLE GEIL

CEMENT BRICK MACHINE

G-pmit: 1200 per day--one maen--brick
tamped face down any gn, makos thres

at & time. Outfit includea H plain dies, 1

k. 1 octagon, 1 Roand er, 1 Rope

Eoo
Face, 1 nimle rlntﬂ for column -- MOLDS

;.m.- dar and ball and baluster,
umnﬁ. ato,
A, D, MACKAY & CD., - H‘H’uﬂlgtnlﬁt.

. CHICAGO, ILL.

DURABILITY AND SATISFACTION GUARANTEED,

Never gﬂea to pleces, and always gives entire satisfaction. Try samplea
uitable for handling bolts, rivets, nalls, screws, nuts, washers

for use under lathes and drill presses to catch the Lumfug:a. trimmings,

EILBGUEHE Eh JﬂCﬂBB HI‘G. CDT_“ -

'_Culumhnl. Ohio

EVERY MACHINIST

who reads this adv. should
ask his dealer fora How-
Iand Pomp iler. Hand-
iest lhlnﬁ around a lathe.
Can ke }]1] ow of oil on cut
off and threading tools.

Sample % Pint Brass

$1.25 Prepaid.
We manufactore Pump,
Valve, Dnp and Spring Bot-

Spout tom Ollers. For sale by job=
Attached bers and dealers.

b Free Catalogue.
Union Maple City Manufscturing Co,
Conpection MONMOUTH, ILL.

$80 A MONTH SALARY 2ra: <zpenece
to Introduce sar Guarantced Poultry and thra:E
Remedies. Bend for contract ;we mean buslness and fur.
nish best reference. 6. R, BIGLER V0., X 3584 Springfieid, i

L —

GASOLINE SOLDERING IRON
AND BLOW TORCH

T S . ~ SR = T

|
| EMMELMANN BROTHERS MFG. CO.,, - INDIANAPOLIS, IND., U. S. A.

Wherever a man can ¢limb, this wonderful little tool
can keep up with him. When he reaches his often
dangerous destination, he has at hand a perfectly safe,
and supremely convenient Soldering Iron for any work
requiring the use of such a tool. Let us tell you all
about this in a scon-over little booklet.

B. F. BARNLES’
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted, Has
power oross feed and compound
rost. A utrietly hi h-Trudu mod-
urn Wa also a %-inch
17 lnthe, Deseriptive circulars of
lathe upon request.

B. F. BARNES COD.. Rockford, HL

LATHES

9 to 13 inch Swing

List price, #65.00 and vp accord-
ing to size. When ready to buy
send for Lathe Oatalog and prices

W.F.& John Barnea Co.
100 Ruby Bt.. : 1 Rockford TIL

YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

proposition; we have It. Guarante@
it to work satisfactorily.

Tell us about the formations, depth., dlameter holes: will send

printed matter and can save Yol Mmoney,

THE AMERICAN WELL WORKS,



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 selhng
their patents when obtained ; andin
all matters to render careiul 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.

POPULAR MECHANICS

PATENT BUREAU,
Journal Building, s Chicago, lll.

T TP T PEREN RN DU IR | | NS G s —m—

'SEND FORIT

Y revised list of machinery
and contractors’ equipment

July issue, is now ready, and covers
eleven printed pages with location
and prices. [will be very pleased
to send a copy to you if you will

let me have your address.

Willis Shaw, Machinery
171 La Salle St CHICAGO, ILL.

INIDMMO R ATR MOISTENER.—The
drawback to steam and hot water heat
the dry air in living
rooms—a condition most
productive of all eauses
of Hlness In elties, The
moistener attaches to any
steam radiator In an In-
stant, and not only evap-
orater water, but, when
desired, disinfectants and
germ  killers can be used

greatest
has been

at the same time. By
adding perfume to the
water the room will "be
given a gentle but delightful odor. Physiclans
recommend it for schonls and homes,
-

STRE THING FISH NET.—A fish net that ean
be  elosed the
instant the fish
is  fairly in
the net is de-
lighting French
sportsmen. The

opening Is
gquare anmd re-

mains rigld
until a rod at-
tached to the
handle 1s - pull-
ed, which re-
lenses a spring,
when the

frame flies shut
in an instant, securely Inclosing the fish.

PATENTS porscias

PROTECTQPAY

WATSON E. COLEMAN,
Registered Patent Attorney

COLUMBIAN BUIL.DING, WASI‘]]NETON,D;C.

Advice Free; Highest Referencea; Best Bervice.

PATENTS

SECURED OR FEE RETURNED

Fn:n: iulon (L] tn patentability. BSend' for -Guide
-.n.s hatTol nva:nt finest puhlication issuned for

!llidiltrihnuon. Patunt.- secared by us advertised fraa.

EVANS, WILHENS @ Co.,

No.717 F Atreat N.W. Wuhinltnn D. 0O,
New Yerk Offices, 132 Nassau Street, N i 2 Citr
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regard to the

FALTEINLD poix

HAND BOOK FOR INVENTORE AND MANUFACTURERS SENT FREE UI'MON REQUEST.
Consmliation Free. Ne charge for oplnlon &8 te the patentability and Gommercial Value of Inventors' ldeas.
HIGHEST REFERENCES FROM PROMINENT MANUFACITURERS.

SHEPHERD @ PARHER, PATENT LAWYERS

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

x . - “During the past 10 years Mr. Shepherd, of Shepherd &k
REFERENCES: Water Motor Co. Parker, has obtalned for us & great many un'purtant patents.

Legal Protection of the

American

Blum Shoe Co., Internaiional Fence and Fire We have no hesitation in hearuly rmmmanﬂnz h!:lltﬁ any-
Proofing Co., Winget Conerete Machine Co., Century $00 having Raed of mﬂlfﬁlfﬁgéﬁ Elatgﬂtﬁg:ﬁig%lmﬁ 00,
Chemlcal Co., By-Produets Co., Columbus FPhar-

Mr. Parker on November 1, 1903, resigned his po-
gition as an Kxamlner in the U. 8. Patent Office
to enter this firm.

Address, 210 Dietz Bidg., WASHINGTON, D. C.

PATENTS

Careful attention given to the prosscution of business hefors
the patent office. Patents procured and no attorney fee called
for nuntil pn.t.ent is allowed. (23 years experience.) Write
for “Inventor's Guide.” Address

FranKlin H. Hough
Atlantic Building, Washington, D. C.

YOUR IDEAS

$100,000 offered for one in-
venlion; for another,
Book "How to ﬂl:'ll.n'l a Patent™ and
“What to Inveni” sent free Send
rough sketch for free report as to
.patentability,. We advertise your
Imtnnt for sale at our expense,

Chandlee & Chandlee, Patent lltu-nm
959 F. Street, Washington, D. C.

Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery M{rs.. (Inc.) 43 to 45 5. Canal Street, Chicago.
Lﬂ'ﬂ} DIETANCE "PHONE, MAIN B39,

SplltdorF LaboratorY XY
{Established 15568) DIES TOOLS s

WE MAEE A ;PJ'F:EALTT OF YOUR
AUTOMATIC []ACHINES

YOU HAVE AN IDEA and require exact
workmanship to fully demonstrate its FULL
ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

POSSIBILITIES,
ESTIMATES FURNISHED ON EXPERT

WE MAKE a specialty of MODEL MAK-
ING, EXPERIMENTAL WORK and ME-

MODEL WORK, SEND DRAWING OR
SAMPLE.

CHANICAL ENGINEERING of the highest
BOOKLET FREE.

macal Co., Richimond Electric Co, M. C. Lilly &
Co., N. L. Hayden Mfg. Co., Murray Engineering
Co. Globhe Mch, &Stamping Co.. Stewart WindowShade Co.

GOES LIKE SIXTY
SELLE LIKE BIXTY
SELLS FOR SIXTY

, GASOLINE

i ::1 I! )
":if' GILSON HFE. Eﬂ.
Port Washington, Wis

ATENTS

‘Vl!mh!'a Book on Pntrnt.n FREE. Tella how tosecure

hem at low ecst, How toescll & Patent and What to

Inve-ht for Profit. Gives Mechanieal Movements ime

valnable to Inventors. Full of Money-Making Patent Informas
tion. KEW BOOK FREE to sll who write, |
0'MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. C. |

NEW YORK OFFICE. 288 Broadway, New York City |

ark Ht.

character.

YOU WANT THE BEST WORKMAN-
EHIF—WE HAYE the latest improved ma-
rl'tl.“lierx and the highest type of eng
al ¥

Tell us what you want, we may be able
to help you and would be pleased to give
you any information.

SPLITDORF LABORATORY
Block 21, 17.21 Vandewnter 5t., NEW YORK CITY

WRITE TODAY.

Stamping & Tool Co.

DEP. C LA GH‘QISI wis.

The Largest Factory i

Write us for estimate on apy article you want manufactured.

FORT DEARBORN

Manufscturers of

SPECIAL MACHINERY DIES, TOOLS, Etc.

68+55 Crossing Street

Gear and Cam Cutting

in the United States fur Manufacturing Me.hl Specialties §ja "™

Prompt and careful attention givem all mﬂm
MFG. CO.
Incorporated 1885

Also Blanking, Forming and Drawing of Sheet Metal
CHICAGOD

Barfacs and Ciroulsr Grinding

Borew Mashine Work
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OoFFER... ()J(C - i

Bolts before and
after using the
Hawkeye .

EACH

Our wrench has mﬁre
h uses than any other

FﬁR THE NEXT TI'“RT“IIr (3&] DAYS mcpugfpr ELE"!EIE wrench made, and can

MECHANICS ONE OF OUR WRENCHES, made with extra fine finish, ata spectal price of 18 DARS, 88, & D\PS

65 CENTS cach, postpaid to any address. We make this offer in order to introduce the or nut 'Wrcm:b l"n:l:

“Hawkeye” Wrench 1o new readers who are not aguainted with its merits, *

Order now or you cutting threads it has

may be late

The Hawleye Wrench Co., Marshalltown, lowa difterent dies.

DUPLEX FISH HOOKS.—Where live balt is
$5 WATER MOTOR $3.50 used this hook is more humane than the old method.
Morton's 86 Divine Faucet Water Motor for Any balt, frogs, minnows,
:gim}:fdd time, $3.60, :ng;uleml.i ﬂﬂﬂm?ltaﬂﬂ erawfish, grasshoppers,

taohe mﬂ.]’lj‘ aunocet. ar L] ng, shn = o -

ening and grinding. Hans il kinds of light etc., may be used In the

Eﬂmhiies.dka w:.rl inufnriiluutwalna nianhiﬂuen. hook wlithout injuring it
st and most powerful water motor. Out- y

fit includes emeory wheel, buffing wheal, The points of the hooks

wooden palley and polishing I:nntrria.1. Money are always up and hook

refunded if not satisfactory—none Q. 0. D. the fish in the upper jaw,

Order now or write immediately for free =

booklet, MORTON MFG. COMPANY where the barbed steel Is
Dept. V, 130 Fulton Streei, New York. not apt to tear out its hold. The tong-like holder is

P L 27 opened by a slight pressure,
GET MONEY-1DID-G0T $30(2~

o e oator et s mishs d1dtbere e

i outfit), M —ihst" = -

g h:ndnd'n: llroll':iymln:d.:-n::nnudli][—lnamnml ':Igln EIHEN Amnnnl:‘m m. Thﬂﬁl‘ Wh.:' hﬂ-’TE
- —goods going out. People everywhere have tableware, ever heard the siren whistle on a steamship will in-

Iey, eba-, for the 4§ Pla .n
'Ml. j?l‘:;li:ﬂl 'Da.l.ﬁl.rl. all mizes, heavy gl:t,"r!.:_r. Et““t]F form a
anteed, pore gold, sliver,nickie metal plating, fair idea of the

5.1 § equal o new goods, latest prosess, isught fres
| quickly, axperlence unneoe (a1l enay,
secrets exposed. dbwn and Hoas s bualneas

new French
inventlon for

st home or iravellng all or part time that ; =

: ;.]""" Ty ‘BDI'HH;_ Write toduy use In antomo
far new offer, 'phjll.n Bundreda letters from successfol sgents——rea biles, The
sl Gray » Plating Works, 102 Nisml Bldg Clncinoail, @, horn §s blown
from power

gecenred by

MODELS chicaco moneL works IEHERRE
|73-181 E MADISON ST, CHICAGO, ILL. g ERIF T SR It L =
e e =]

WHITE FOR CATALOGUE wheel of the

ESTABLISHED 1867 (F MODEL SUPPLIES motor. It can
[iTE heard a

long distanca
and provides a soupd which has no connterpart In

Let Us Act As Your Factory | ™" ™" ..,

§,— table seat
We have one of the beat equipped shops in the United States SEAT BACK FOR I-Iﬂ.i"'l.'!"‘. f h s nl; hoats
and can turn out your work for yvou cheaper than you can hae or sma
possibly do it vourself. Send drawings or models Tor esti- which ecan be placed in

mates on dies, tools and manufacture of your article in
quantitiea,

Metal Specialties Manufacturing Co.
1_8-24 ‘W‘._R:ndq!nh St., Chicago,U.S. A

TYPEWRITERS viis

All the Btandard Machines SOLD or REN
WHERE ai }itold m*FR'S8 PRICES, Hlmﬁm'ﬂlb

positlon on any seat In
a moment. It iz made
of steel, and at the
point  of support s
mounted on coll spring
hinges,. Requires no
tools to fix im  place,
and when not In unse
folds under the seat.
Can also be uased on
wiagon seats.

SOLDERENE

A new rapld flux and tin combined for solderlag
and mending Iron, Copper, Brass, Lead, Zinc, Tin,
Platinum, Gold, Silver, Etc., without the use of sclder or aclds. Solderene solders anything and everything that the
0ld method of using bar or wire solder, aclds, rosin and paste accomplished.

AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK.

THE CHAS. A. THOMPSON CO., - 4l Cortlandt Street, New York, N. Y.

Please mention Popular Mechanics when writing Advertisers.

TO AFFLY 0N FRICE. Bhip with privilege of
examinstion, B Write for Illustrated alag
TYPEWRITER ENPORIUNM, 20% LaSalle St CHICAGD




THE LATEST $2.25 EACH THE BEST
% NAPANOCH " "

Most Useful Pocket Knife Combination.

Made in America by Skilled American Mechanics.

Warranted Leather Pocket Book 4 1-4 in. Long by 3 14 in, Wide.
Contains Pocket Kaife, File, Saw, Chisel, Screw er and Reame
Ask your dealer, or will be mailed fo you on receipt of $2.25.

e &
Use it 5 Days and if not satisfactory, refurn to me and I will refund your money.
ﬂ U.J. ULERY, . . 7F Warren S§t.,, N. Y.

BE YOUR OWN BOSS

MANY MAKE 82,000 A YEAR

You have the sgame chance. Btart a Mail Order Business at home.

We tell you how, Money coming in daily, Enormous profites

Everything fornished, Write at once for our “*Htarter” snd FRER
particnlars.

P. M. Erueger Co., 156 Washington Bt., Chicage, Ill

ExPERIMENTAL

=————=AND MODEL WORK ——=

Start a ‘Mirror Factory

There {8 easy work and big profita in this trade for
agme one in every town., The price of & new mirror, 18x
86, at most a.nf.' gtore s 82,00 0o 85.00, You can sliver
a glass of this slze for 20 cents. A moment's thought
will show you the immense profits,

The expense of going into this busineas {s but a trifie
as you have no machinery or tools to buy. The neces-
sary chemicala may be obtalned at any dmg store and
yvou can do the work right at home In your own kitchen.

We have sold our renowned processea for years, hun-
dreds of them, for $1.00 to §2.00, and they are worth the

Special price now 50 cents [for a short time only]
if vou wllrrumrn this advertisement with your order.

We also tell you, Free of Charge, how to Embosa,
Grind, Foll, Gold Leaf, Frost, Chip and make Imitation
Stained Glass. How to Transfer Photos on Glass. How
to Bore Holes in Glass and Cut Skylights. All the above

Inventors’ Ideas Developed., Ciroulars Free, 83 8 il bove
and more for the small sum of 50 cents. oney bac
WM. GARDAM & SON, (Ine.) S ¥ion Gre Hlot RieAGE. y
CHICAGO, ILL,

45-51 Rose 5t. New York G. L. PATTERSON & CO.  Dept. 1.

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

No. 1, 8 Inches Long... ....... $3.00
“ 310 * " rsiasienns 0D
“ 512 = B vasis esans 00

B8end for Dresser Booklet with Testimonials
THE DESMOND-STEPHAN MFG. CO., - Urbana, Ohie

Englueers and all persons One ¥V
WANTED :ifiseveii o wrieon WE WILL SEND YOU 3 52 oxxune
thelr firm’s letter head for Armstrong Btocks
liberal free sample prepald of o Pipe Outt aad Dies,
““Pulle«Y-Grasp" 3:; ?Vrannh. Al for handling pipe from % to1 inch.
for Belts. State kind of beltas. ON RECEIPT OF §$10.50

THE CARDINAL MFG. CO. Bend for Catalogue of Complete Line,
Cleveland, Ohio. ’ ARMSTRONG MFG. CO,, Bridgeport, Conn,

Baled Ageni Wanted,

DIES and DIEMAKING THE CLIMAX

ALCOHOL (OR GASOLINE)
A shop book by & sh d Intended for sh rk
0 ¥ & shop man and Inten or shop wo BLOW TORCH
100 Pages. 100 llustrations

Every mechanlo and electrician, professional or amatenr, as
100 Cents. Send For It. well a8 every hoosehold shonld have one of these torches for
neral soldering purposes, The price, 65 cents postpaid.

J- I.u- LUCAS . Bﬁdgeport, Ct_ ‘rite for our special offer of one of these torches FREE.

CLIMAX MFG. C0. - - 1 Hartford 5t., Boston

T HASTINGS COMPOUND

Guaranteed to stop Sparking. Money refunded if it
don't. Put up In convenlent form, 3% in. long x 1 316 In. diam,
We have enough confidence In Hastings Compound, to mail a foll
glze eample stick, upon recelpt of elx cents to cover postage.

JAS- Kei NEEFUS. Sole Agent
24 DEY STREET. N. Y.

e,




UILD YOUR

BY THE

BROOKS
SYSTEM

By the Brooks System

Ther- is no reason why you cannot own s good @
hoat as the best boat factory can produce if youn will
nse your lelsore time to vite and b
self. The fact that any
matier how Inexperiencod
bniild hia own hoat at the o
naile, has brouvghl boats within the
bhoata built last year, hy all the boat factories in the
States, combined inone fleet, wonld not equal the numbe
of boats built during the same tlme by novices nalng the
Brookd System. Our caliior glves ‘,-;1]_'----. of teatimonials
with photographs of the boats buflt by amatenrs using the
Brooks Sysatem.

The Brooks System consists of exact size printed
paper patterns of every plece that goes into the boat,
n complete set of halftone illustrations showing an
nctual picture of esach step of the work properly done,
detailed instructlons tobaild, covering the entire con-
struoction of the boat, and an temized bill of all ma-
terinl required Ll it.

We tell you how | 1 of cach particular part
on the pr exactly how Lo cut—you
cut. YWeth ' each part inite right
place I a nall o nse—how to drive it—you
drive it

You necd no mechanica
plics this=how is shown in the

BROOKS BOAT MFG. Coy,, 3702
Bay City, Mich., U. 8. A.

hip Street

TUDY Largest Law School In
: . Correspondence Instruction
LAW in the World %jt=blshe

In 1502
Proparea for the bar of ony state.

Improved
ethod of instroction. combining the Tezt-Boolk,
ture and Case Book methods, Approved by
the bench nnd bar. Thres Courses. Colless,
Post-Graduate and Bosiness Law., Uniform rate
of tultion. Write today for Oatalogne. P
Chicago Correapondencse School o W
eaper Block, Chicago

LEARN RIGHT WHILE YOU'RE AT IT
A full and complete course of Imsbroesfen In Laks
and Openn P avigstion and Marine Englnesring. Alse
walhl Biinohs ht th desiring is quslify them.
:nlﬂ-rn far ';ltl.nm;,ulllm“. in ::.‘E!.j'. Bm-!.':,
Btudents tsught b;ﬂmﬂpﬂdm. Beadents may be-
gl sk may thne.  Plplomns will be lmned to ail grady.
wies pasuing satinfactory foal examisstions. Bend fop
clroular,

Chicago Nautical School
10th Year
1624 Masonic Temple -  Chicago, llL

W. J. WILSON, Principal
(Late Lisutenant, U7, 8. N.)

TO PROVE that Dans' “Tip Top™ia
the best and simplest deviece for mak-
Ing 1000 copiesa from pen-written
and 50 coples from typewritien orl-
glinal, wa will a.hi]ia complete dupli-
cator, cap size, withont deposit
v, o0 ten (10) days’ trial,

Price §7.50 less trade
discount of 3349, or $5 nd
THE FELIX B, K. DAUS DUPLICATOR €0,Y
Daus Buildine. 111 John St., New York Cite

DRAWIN STUDENTS NEED

THE DRAFTSMAN
25¢ for 4 months—Cleveland, Ohio

T
iy =,
i
-
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LONG DISTANCE JANE.—Justlee of the Peace
Smeck of Indianapolis, Ind., tells the following tele-
phone story: An old farmer was skeptical about
alleged conversations over a wire between persons
several miles apart. One day his wife went to make
a vislt to a friend ten miles distant, and the farm-
er's nelghbor ealled him in later In the day and
asked him If he wonld not like to see If he could
hear his wife talk on the telephone. Following in-
structions he put the recelver to his ear and shounted:
“Hello, Jane"  Just then lghtnlng struck the wire
and he fell sprawling to the floor. The neighbor
was chagrined that the old man should meet with
such an aceldent on his first trial of a telephone,
and assured him such n thing would not happen
fagain, He refused to risk it, however, but said:
“It's wonderful; that was Jane all right."—Amerl-
can Telephone Jounrnal,

e

BUILT THE FIRST PULLMAN CAR —I.eonard
Seibert, the man who, under the supervision of
George M. Pallman, built the first Pullman sleep-
ing-car, passed away at his home In Bloomington,
IlL., recently. The cars were remodeled from two
Chirago & Alton coaches during the spring and sum-
mer of 1858, and cost between £1,000 and $2,000
apiece. When they were finished Mr. Pullman still
owed the builder $60, which he pald some time
Inter. Mr. Scibert was for many years In the em-
ploy of the Alton, and was held in high esteem by
the management,

———

MECHANICAL TRAVELING MEN WANT-
ED.—DManufacturing concernsa  report  difficulty in
gecuring enough  high grade traveling salesmen—
men who have a8 mechanieal experienre or eduecation
aa well as ability to scll Foods. A good knowledge
of mechanles Is a valuable stoek in trade, in what-
ever occeupation a man fnds himself,




BY THE

Mani rre- '

OWN, BOAT

agional men are taking up the Brooka System

For mental relaxation—for the pleasure of working with

thelr h.l!l‘—ml-' forexercise,
W have started hundreds in the boat bullding business.
fnu-rr-;m h' It gixteen boats from one sel of patterns last
BEABOT ither buiit ten—the materials cost very Hitle—
Wi f'u'.l'l. shi II I!'- l.'= sign—they did the work and sold the

- h"'*—--il'ili!-_f[ -
'é'}t‘ You need bu '11 ithing from us but the patterns,. We
> pat e N 1 have the '.|¢1.| | kinds and size: m small r biets and
j.‘...:hi.ﬁ':..::.*.-:i. i | z -

= Canoes '.-- Bt d=-Eoln Dave over ol RLYVICS and
'TI*.""';"_"E"' ats and b each one perfect in design

pald, U

I\I\()

rates the product of the

it the worlil suc-
? |} |I| I".-l.

". J'l_lllll-n‘u }H:— TCharges Pre-

i & i o IR wing Examination.

}x DOWN BOATS

I COIm te Trom kel to cushlons and fittinegs, We gend yon
?é.% = 1 e acomplele Knocked Down Boat, even to the paint, al 4 cost
Al _ of very Hitle more than the cost of the raw rmaterial,

i i ! ;oo I Catalog with fill particulars free. For 346 ce s 100 1 uf-

! v king linstration reT (o

ot

for salling

3702 Ship Street,

L Ior

: [ |r.'.-:1||u B ru:!
also valuable inTormi f i dTmAteuT y rachtsman. rmles
rleering, pi -\--‘E‘.!l_’.,. for and « ogEine signals, @1c.

Brooks Boat Manufacturing Co.

Originators of The Pattern
System of Boat Building

Bay City, Mich., U, 5. A.

RETURN OF JAPANESE SOLDIERS—The
Japanese armies are being brought home and dis-
banding, the =oldicrs immedintely returning to the
peaceful occupations they left to go te war. The
Japanese Times sava:
nbout a Japanege soldier or sallor,
be he o hizgh otficer or be
blue-jacket, he Is alwars modest about his personal
achievements; and the real secret of the greatness
of Japan's navy and army s that every son of the
Innd becomes a fighter in time of emergency.  This
quality amd the system combloned save the Empire
from disgraceful sights often seen In other countries,
where the army forms a profession. and where the
military element grows houghty and arrogant after
a suecessfal eampaign, Every recrualt and reservist
now disbanded goes home as an ordinary citlizen,
with no airs about him of fire and bleod, but he
iz a valiant hero In his way, who hans come through
the great war, and the villages and hamlets that re-
ceive him home shonld do so (as they are doing)
with great eclat and with the deepest sense of grat-
Itude,

Is the fact that,

+ .
HANCOCK MADE MILLIONS —M. T. Hancock,
who was recently killed In an antomobile aceldent

in California, made his milllons from a simple In-
vention—the disk plow. He thought out his iden
while driving mules on his father's plantation in

Georgia, twenty-five years age. He perfected the
invention ten years later, taking out his first pat-
ent in 1901. His device is now uszed In all parts
of the world.

e

INDUSTRIAL OPPORTUNITIES —A list of
“industrial opportunities not yet uotilized In Massa-
chusetts,” has been Issued, detafls of which can be
abtained by addressing Chas. ¥, Pldgin, Chief of

Borean of 5. and L., Room 2560, State House, Bos-
T %

The real point of exceellenceg |

he n eommon private or |

ls LINGULN mnl I.n.telllimnt

worki Enmoledge of
sonearly indispensable asnow to ﬂ,»gm
man of ambition. Never have pogsil
itiesloomedso largeto hlmwhnaek?u
knowl @ doubles the commercial
value of hisnatural abilities, In busi-
nesg, it I8 the i'eftil eounselor who
swnys decisions o import. l'n
.:.[ulm, the trained legal min?ﬂ everywhero re-eua'nlzed R
F I;r fitted for public office ver before has earnest am 11'.ion
nd placed before it 8o valuable, comprehensive, nuthoﬂuﬂve.
a_nd withal 80 simnly-phrased & store of legal knowledge as is
gented in the just completed Home Law School Serles,
Eurded by Bennh and Bar as an eépoch-marking work. ﬂmrﬂ
th Theory and Practice; prapares Lo or Bar in any State. First 2,000
advance orders being boo at about 17 per eent discount, for
prompt realization by publishers. Binding, Law half-sheep. De-
scriptive pamphlet, testimonials and Special Price Offer sentfree.

Prompt application advised.
Frederick J. Drake & Co.2'% E; Madison o ica

Mechanical Draftsmen

Young men deziring to fit themeelves for pay-
ing positions should fill out and send this adver-

g0

tisement to us to-day and recelve our 20D-page

handbook (FREE) describlng our Mechanical

Drawing course and over 60 others, Including

Electrical, Mrchanieal, Steam and Civil Engl-

neering, Heating, VYentilation and Plumbing.

Architecture, Structural Drafting, Telephony,

Telegraphy, Textiles, ete.

American School of Correspondence

—————— CHICAQGOD, ILL, ————————

Name

Address

Clty andl Btate. . ..o oo voannissvsn s oo osises e

Fogi. Mash. m

" - J




1his Book 1s Free|

It Tells You About a System of Handling
Figures with Lightning Rapidity.
One Thousand Copies Will be Given Away
to Those Who Apply First.

IR 7
r I

L3 3 T 'y
P Tk
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MMERGIAL CORRESPONDENCE mﬂ'
SGHOOLS. \!
i]

ROCHESTER N.Y.USA. .
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methods that simplify
the most difficult buosiness problems and some-
times masxe it possible to do the work of amn hour in
the space of a minute. It iz from the pen of a man
who has devoted his life to the subjeet of rapid and
accurate caleulations. He (8 known throoghout the
Onited Statés as the foremost calculator of the day.
Every man should calculate quickly and with ease.
Every busziness man must calculate. Often a certain
calculation must be made mentally and instantly {F
yvou would take ecare of yvour own Interests. By our
improved methods vou gee results without effort. You
multiply, add, subtract and divide fractlons or whole
numbersa with marvelous ease, The methods intro-
duced by this book will revolutionize figuring and
arithmetle for you., You ean learn at your own home
with littie effort and without lozs of time. If you are
an office man the result will be seen in your pay en-
velope. The man who figures accurately and rapidly
can doe three times az much work as the one who nses
ordinary methods. Unless you know all about fgures
that you want to know, unless you are accurate In
every caleulation, vou cannot afford to be without this
Information. It costs you nothing to write for the
book: it is free; It may cost vou a good position or a
valuable promotion to neglect this opportunity. Ad-
dress Commerclal Correspondence Schools, 18 E. Com-
mercial Buflding, Rochester, N. Y.

HIE8 BOOK tells about marvelous methods of
shortening calculations:

L 1L NUYY

When you've got a job to do,
Do it now!

If it's one you wish was through,
Do It now;

If you're sure the job’s your own,

Don’t hem and haw and groan—
Do It now!

Don't put off a bit of work,
Do it now!

It doesn't pay to shirk,
Do it now!

If you want to fill a place

And be unsefnl to the race,

Just get up and take a brare,
Do It now!

Don’t linger by the way,
Do it now!

You'll lose If vou delay,
Do It now!

If the other fellows wait,

Or postpone until it°s late,

You hit up a faster gnit—
Do it now!

—~Frank Farrlngton in New York Sun.
e
PRACTICAL HANDRAILING, By Paul N. Has-

Inck. Illustrated; 160 pages, Cloth; price $1.04.

David MeKay, Philadelphla.

A comprebensive digest of the subject, giving the
experlence of practical craftsmen. Contains infor-
matlon on bhandralls for stone staire, wreathed hand-
raila on the ecylindrical system, setting out serolls
for handralls, and many other pertinent subjects,

e
MODERN LOCOMOTIVE ENGINEERIN 'S

QUESTIONS AND ANSWERS. 21\351:1:”;"

Swingle, M. E. Containg over 600 _pamm: j]Im-:l

trated wilth line drawings and half-tone engray-

Ings. Bize 5x6%. Pocket-book style. Tull seal

graln leather with gold stampings and gold edges.

Price, $3.00. Frederick J. Drake & Co., Chieago,

A modern and praectlical work, treating upon the
constroction and mepazement of  mwodern loromo-
tives, both simple and compound. The subject-mat-
ter 1z arranged in such a manper that the fireman
Just entering upon his apprenticeship may, by be-
ginning with chapter T, learn of his dutles a5 a fire-
man and then, by closely following the makeup of
the book in the succeeding pages, will be able to galn
a thorongh knowledge of the construction, malnte-
nance and operation of all types of englnes,

Breakdown, and what to do in cases of emer-
gency, are given a conspleuvous place In the book,
Including engine running and all ite varled detalls,
Particular attention is also paid to the alr brake,
including all new and improved deviees for the safe
handling of trains. Boiler construetion as applied
to locomotives is dealt with in detall, all the leading
types of valves and valve-gear are fully described
anid an entire chapter is devoted fo the gtudy of the
indicator and Its applieation to the locomotive, A
fine plate of a Pacide Type Balanced Compound Lo-
comotive and another of a Vertical Longitudinal
Bection of Locomotive Boller are included In a pocket
at the back of the book.

e
A COURSE IN TINTING By W. D. Browning,

M. E. Prlee, paper, 30 cents: cloth, 50 cents. The

Browning Press, Cleveland, Ollo,

The outlines of five plates with snggestions for
the finishing in color, for a course in tinting are
presented In this work. The book contains chapters
on materials to be unsed, shrinking the paper, out-
line of borders and title, outlines of objects on plates
I, IL, IIT and outlines of plates IV and V.

S

WO0OD CRAFT iz a new and extremely interest-
Ing monthly publication, devoted to all kinds of
wood working., Gardner Pub. Co., Cleveland.




KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East Madison Street Chicago

DRAWING MATERIALS

SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule.

DO YOU KNOW? ENGINEERING =%
13.00 DN A N 3.00 B iy L gees=SSsinds pur

Tower o o will bens. THOUSANDS
= DEARBORN GABINET "™ | . J50s7g il oF orLars

will Save Your Stenographer’s Time, Improve Qualit el
of Work and %l.ve YOou Mun:; Q ¥ 'ﬁq _

our practienl mail conr-

42 In. Long farn good salaries and positions. We
24 in. Deep helped them do it. We ean do the same
28 in. High for yon. Qourses in Electrieal Engineer-

N LOgE, HI:II'IIIII n.l'.'!. Mechanieal ]-:rluiur-u':r'.'n;q.
Roll Cur= Electric Lighting, Railways, Telegraphy,
tain to Mechanical Drawinge. Dynamo PN
FPaper oy ders, Motormen, Bhort Elect. Course.

¥

T ; Naw pudents mmfalllig Bow will be
{-Hf!illt't ?'"‘ FREE provided, fres of -:'? nrege, with ouf
} Releremoa Llbfars and a #sl af Eleotrlsal Ap-

parstos.  Write fur our free Hhastrated book

e

ELECTRICAL ENGIMEER INSTITUTE
Dept. 6, 240 AW. Z3d Bi., Mew York

book. Tt tells vou how ];N 1_HE. POCKETS
fitd pnebhle thounsanda to ﬂF DURSWDENTS

BE A

WATCHMAKER.

EARN WHILE YOU LEARN, g for oqr Book fives
maker.” Postal will do. Stone's School of Watchmaking,
Fleapy Mention Populsr Mechanbes. Globe B.Id_a:.. Bt. Paul. Minnesotas

Notlce how Copy-helders nro placed In dlrect 1ne of vislon, enabllng opernier

to olt up simight.  Baves fully 45 per cemt of Time, Worry and Errers. 4
for averything, averything Io lta place. Bolid Colden Ouk, guarandesd

the mest oomplets Trpewriter Cabinet ever pold anywhers near the price. Wa ] [ | L |
B e P G e o e E neineerin Eﬁ'ﬁﬁm :
oAD W@
]
DEARBORNDESH CO., h wﬂ.
ALEXANDER A, BAMUEL, GENERAL MANAGER Oomplete and short eonrses.  Thoronghly equip onginear.
. e e hop work from the beginning.  Short

I 3 .ou 504 Fisher Bullding, CHICAGO, U. 5, A, l 3&9 courses in Bteam and Electrical Engineering. Expenses low,

Avcotmm cdathens the Dest. Bchool sil yeur. Ftudeots may ester say tiene.

Correspondence
CATALOG B Elacioal i B By el 38 rée in which Intereetsd,
Delivered — FREE - Delivered HIGHLAND PARK COLLEGE, DesMoines, Ia.

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressure alarm for steam boilers. Whistles when water 1a
too high, too low or for high pressure, The floats are made of terra cotta, will not collapse
or fill with water. Will work at any boiler pressare. Bent on approval. Yoo can tey it
bafore you purchase, Mechanical sgents wanted everywhere.. For full partionlars and
descriptive circulars, address

GEORGE LANCASTER., = 541 Lexington Ave. = NEW YORK CITY

BE A MAN 1EARN A TRADE THAT PAYS $5.00 A DAY

Our method of practical instructien at home or In our schools places yon in & position
'pn{}uf large wages with the ngimrt.unitg to own & business of your own and be independent. Gradostes urPnur schools admitted
to Union and Master Plumbers' Association. Positions secured. Write at once to Dept. I for illustrated catalogue. THE ONLY
BECHOOLS OF PRAOTICAL PLUMBING AND BANITARY ENGINEERING IN THE WORLD,

Coyne Bros. Co. Schools of Practical Plumbing and Sanitary Engineering

239-241-243 Tenth Avenus, Wew Yark City, T07- 108 West Third Streal, Cimcinnati; 0. 4873-75 Easlem Avenue, Si. Lowiz, Ma.
We send you tools and materials for actual practice at home,




Stationary Engine ers_1

Young men desiring to fit themselves for pa

ing positions as Stationary Engineers should
fill out and =end thiz advertizement to us to-
day and reeeive our 200-page handbook (FRERE)
describing our Stationary Engineering course
and over 60 others, including RElectrical, Me-
chanical and Civil Engineering, Heating, Ven-
tilation and Plumbing, Architscture, Structural
Drafting, Mechanical Drawing, Teiephony, Tel-
egraphy, Textiles, etc. I

American School of Correspondence
CHICAGOD, ILL, —/—————

Name e
Address . .. .. i s
City and Siate. .. ...

YOU CAN MAKE

$300 00 A MONTH

N N950000 PG

< BUSINESS
THIS FREE BOO

K TELLS HOW

I have helped hundreds of ineaperienced men without
capital to become independent for life. - It tells how we
appoint yoo our

SPECIAL REPRESENTATIVE,

establish youn In & pleasant, honorable huginess of your
own, co-operste with and sssist you to make a large,
steady incomae.

11 you are honest, ambitions snd willlng to work, Send
for my free book and full particulars At once,
EDWIN R. MARDEN, President
Nationsl Co-Oporative REealty Co.

Huite 627, 52 Dearborn Street CEIGAEﬂj

Invest Your Savings

If only a few dollars each month. You will be
surpriged how quickly a small Investment will be-
come a large one. Large fortunes have been made
from small beginnings. Here is what we belleve
will prove the greatest opportunity of your life,
but you miust aet at onca to get the full benefit
of increase in price. Buy Kansas Co-Operative
Refining Co. stock, and buy it mow while it is

selling.
at 7 Cents Per Share

PAR VALUE £1.00, Full pald and non-asseszable.
It will sell at 15 cents or higher within a very
short time, with pood prospects of its salllng at
50 cents or §1.00 and paying Blg Dividends almost
hefore you Know it. This is a great Independent
oll refining enterprise, strictly co-operative and has
great prospects. We predict the company can pay
20 to 30 per cent dividends when the plant Is In
full operation. Everybody knows there is an im-
mense profit in refining oil, Come in with us and
help to make the Kansas Co-Operative Refining
Co. the greatest independent oll refinery in the
world. The officers have agreed to take their
chaneces with wyou. They receive no salaries and
everybody will he on an equal basis. Only a Lim-
ited amonnt of Stock for Sale at Present Price.
Buy now, and buy all yom ean, If youn want to
make good blg money. Installment payments I
desired. Write for “Co-operative Refining” Pros-
pectus. DON'T WAIT. Booklet, “How to judge
investments,” free. Address,

Union Security Co. - 461 Gaff Bldg. Chicago, 111,

BALANCE 4 MONTHS FOR loc.

==nes=w] The Balance 1z anexponent of Peychic Phe-

=== nomena, Monlstic Philosophy and Advanced
Thought, 40-pp. and cover, 50 cents a year. Ed-
ited and published by J. H. Cashmere. It will
bring you knowledge—knowledge that 13 pow-
er. Any thinkerwill find It interesting. Send
10¢. for 4 months' trial subseription.

Do it now. Address

The Balance, Dept. 37, Denver, Colo,

PIPE BENDING MACHINE —This is one of
those useful machines which are belng brought ont to
gave time and material and take the place of
hand methods, The
illustration s self-
explanatory as to
the pperation of the
machine, which is
by means of a hand
wheel. The machine
iz geared 25 to 1,
giving a powerful
leverage. It will
bend light angles,
flats and T-bars as
well ag all kindg of
pipe. The metals are
bent cold. A boy ean
bend a 2-In. pipe
with this outfit,

e

ATUTOMORBILE HASSOCK.—The peculiar -shape
of this hassock makes it just right to serve as a
comfortable foot rest and
brace the body to resist
the motion and jolt of a
motor car. It Is equally
gerviceable for nse with a
Morris chair. It is cov-
ered with carpet and ean
be had at stores or any
cabinet maker can make one to order.

e
_—

Life subscriptions to Popular Mechanics are now
being offered at $10; or the magazine will be sent five
years for $3.

Popular Mechanics, Journal Building, Chicago

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

Firm's

employing men,

Name

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

statement of commissions paid.

Name

Street

City

State




THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop

Notes Series

228 Pages—-667 Articles—Over
soo Illustrations

A Gold Mine of Information---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
of Popular Mechanics During 1903

“Indexed So You Can Find It”’

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. I.

200 Page;3_85 I1lust’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

OF PRACTICAL BOOHKS

ELECTRICITY. The study of and its laws
for beginners. With 556 orlginal illustrationa
and & tables. 230.

DRY BATTERIES., A practical handbook on
the designing, filllng and finlshing of dry batteries.
Fully illustrated with 50 original drawings, 25c.

ELECTRIC BELLS AND ALARMS, How to
ingtall them. Including batteries, wire and
wiring, elreulte, pushes, hells, burglar alarms.
With 6& original dlagrams. 25c.

MODERN PRIMARY BATTERIES. Thelr
Conatruction, Use and Maintenance. 54 pages.
653 illustrations. The best and latest American
Book on this sabject. 25e.

EMALL ACCUMULATIONS. How made and
used, Besides Useful Reecolpts and Memoranda
and a glossary of technical terms. 80 pages, 40
{llustrations, paper. She.

ELECTRIC GAS LIGHTING. How to Install
Electrle gas lgniting apparatus. 101 pages, b7
jllustrations, paper. 25¢,

SMALYL ELECTRICAL, MEASURING IN-
STRUMENTS describing the making and using
of the different Instruments, fully illustrated. 26e,

SMALL DYNAMOS AND MOTORS. How to
make and use them. A practical handbook. 76
pages, fully illnstrated with detail drawings. 2he.

EXPERIMENTING WITH INDUCTION
COIT.S. Glving a wvariety of Interesting ex-
periments, fully [lustrated.

CARPENTRY. The Boeglnner's Guide to Car-
pentry. An exeellent book, fully illustrated
from photographs, showing the actual positiona
and manner of holding tools and using them
and giving in a graphiec way many little polnts
hard to de=cribe. 128 pages. bic.

LETTERING FOR DRAWINGS. A Bystem
of Easv Leitering. Glving a variety of very
attractive alphabets suitable for engineering
and archlitectural drawings. 8th thousand. &be.

Spon & Chamberlain Pe*t PHEIWIH L&bcrtr St.

ARITHMETIC

| SELF- ?; a0t
| pair
‘ PRACTICAL
ARITHMETIC

through neglect you
have forgotten what
you once learned about
Arithmetic. @~ PROPF.
SPANGENBERG'S NEW ME-
THOD requires no teacher. 228
pages: sent prepaid on receipt of
60c. in stamps. Best Book ever pub-
lished.

Geo. A.Zeller Book Co.

39 South 4th Street, St. Louis, Mo.

Establiahed1570. Agents Wanted Everywhere.

Self Tausht

Please mention Popular Mechanics when writing ndvertisers.



MACHINIST
LIBRARY

Erch Yolume Is complete in itself and may be
obtained separately.

LIST

1. Rogers' “'Drawing and Design." - $3.00
2. Rogers"' “"Progressive Machinlst."" = 2.00
3. Rogers' ‘“*Advanced Machinist."" = 2.00

READ CAREFULLY

The books composing ithe library are in-
tended to be: educational and prngrnaamf; from the
simple to the more complex subjects; plain books
for those already engaged, orsoon to be,in the prac-
tical application of the theory o mechanics; each
volume ia complete in itself, while progressive in
the series. The books are each supplied with a
ready reference index, which enables the quick use
of their contents.

The volumes are strongly and handsomely bound
In black cloth, with titles and edges In gold; the
contain 1,24 pages,1.244 illustrations, many of whl::?:’
are full pages, with 3,000 ready references; they are
%rim-;:ﬂ on fine surface paper with large, clear type.

ach book stands 84 inches In height, and the three,
packed for nhiﬂml:nt welgh over T3 1bs. Noworks
of equal value have ever been offered 1o the machin-
ists' and allied trades,and no one from the superin-
tendent and owner to the apprentice, can affor y COI=
aldering the price and terms, to be without them,.

The three wvolumes

Do LLA R will be forwarded

postpald toany read-

MONTHLY {0 BorriAr

MECHANICE who

senda to us one dollar and a written promise (see

coupon below) mhﬁ.a{ the balance of the purchase

price in aix monthly installments of one dollar each,
making §7.00 in all.

{"=sn===SHIPPING DIRECTIONS susnnu=

5 T enclose §1.00 ione dollar} to apply as first payment on N
g onesetof [ |
: ROGERS’ MACHINIST'S LIBRARY |
which ship at once to the following address, all charges
B prepaid. ’Eharﬂ}r agree to remit by mail at the m‘t:'ut =
§ ©ne dollar esch month, the remaining six [6] dollars. 2
L "
= BRI o aiaasnnss an s bau e asins s idesm i mam sa ket ey - B
[ |
= Dmup‘tlm."liﬂill L R R N P IR R R PR Y WAEEcEEERAR .
[ |
= Where emplored. . .occuiiiiiimrmimimarnsssiensorsisnsnessnnnnns =
[ b
B Realdenos..........cconmmim i =
[ |
. mt’rlllli“lI‘+'-|--|'|-‘"-1l+"¢‘-"|-"l--‘-‘-l-il-r-|-||--rli-----l.----aa-a...q, :
[ | Popular Mechanios, ¥

Theo. Audel @ Co.
Publishers
63 Fifth Avenue - New York

EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. How to perfect inventions,

3. The first step to take in
getting a patent,

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

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

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

8. How he can sell his patent
after he obtains it,

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

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

12. Where and at what expense he
can have models or experi-
mental machines made,

should send his questions fo

POPULAR MECHANICS PATENT

BUREAU,
Journal Bldg. - - Chicago, Ill.



E:a'rflm"' o BUBIER’S scleatiflc
question you : o g
would lik I:) P T AN ut so
:ﬂnaﬂmd? ¢ 0 U LA R E L E C RI Cl ;:l't' . t-h:.
ur *“*Quess
tion !lhn- THE ONLY AMATEUR ELECTRICAL PAPER IN U. s, 4:"“7‘ it
swer'' De- SCIENTIFIC BUT NOT TECHNICAL ot a giaace.
partment mns c s EDITED BY EXPERT ELECTRICIANS nd there
will be glad . * DEPT. 3. LYNN, MASS, 3 YEARS, $1 oo 4
WA things
LAWN MOWER GRINDER.—The most diffiealt

of all eutting knives to sharpen are doubtless the
knlves of the lawn mower, Any one who has ever
tried to sharpen one
with a file knows
what an nunsatis-
factory job It is,
and the average re-
Pair shop man
would rather gee
Almost anything
else come into the
shop than a lawn
mower, At last a
agatisfactorily work-
ing grinder has ap-
peared on the mar-
ket. The hand-
power grinder

' . welghs 80 lbs., and
the power grinder 95 lbs. They take Lknives of
the largest hand mowers made; it 1s not necessary
to remove the blades from the mower. Grinding is
done with a 6-in. emery wheel of 1%-in. face. We
helieve this is the only machine of the kind om the
market and will be a welcome and profitable addi-
tion to repalr shops, althongh 1ts operation s so
gimple any person of ordinary intelligence can ope-
rate it

o
-

e
o

HIGH TEMPERATURE ACETYLENE FUR-

NACE.—These furnaces are made in small sizes for
chemists, assavers,

jewelers and den-
tists, ete, Tem-
peratures nearly
equal to that of
the small electrie
furnace, costing
twenty times g8
mnueh, are =ecnred
with the acetylene
furnace. WIlI
hronze, weld, melt
and vuleanize. Produces heat far in excess of that
possible with commercial gases, Cost of aperation
small. A great variety of burners for blow pipe work
are obhtainable,

I 7 PAGE ELECTRIC BOOK F H EE
Write for it. We will also send you onr
gpicial plan by which youcan secureany

article in our blg catalogue No. 28 abso-
utely FREE. Jullus Andrae & Sons Co., 74 W. Water 86 Hilwaokes, Wis-

Clean House With Ai

] Over 55 Companies
operating
Thurman Patents

in America,

and as many more in
Canada, England,
and Europe,

FRE CATALOGUE

General Compressed Air House Cleaning Co.
ST. LOVUIS, U. S, A.

Manufacturers of the Celebrated Thurm direct-con-
nected Gasolene Driven Air praaa::- r::rﬁ}liuei

o pr_'tuma.tiy_'i:‘mls. Fte.
FRE SPECIAL OFFER
FOR 30 DAYS.....

For the purpose of introducing to you our

Brilliant Gas Lamps

One yeara subscription to PuPulnr Mechanios
B W t.h_lgnur order for & sample of onr No. 108
or 28 Brilllant Lamps at wholesale price, All
ready for lighting. Guaranteed to do nﬂ i
clalm or money refunded. They can be
used anywhers by anyone for any purposa,
Over 100,000 in daily ese during the last
8 years. Writefor POP. catalog it tells all
about them and our systems, and glve the
diata of this paper.

BRILLIANT CAS LAMP CO.

-d-

LRYITTiNE

42 Btate Street Chicago, Il

- -IT!S ¢ NO STOVE
BURN AIR-IT’S CHEAP YasTovs
, annunm BSG Barrels of Alr to one gallon of
it HKerosene. Penny fuel, burns like Ea8, hottest
Mepmymert  fire, won't explode, saves work and fuel Bills, No
coal, wood, dirt, no wick, no

: operated, handsome,durabla, m:
hlut.er fcﬁr houses, ! -lrhrchn-

or flues; portable, also
g 515" ler, i-ﬂn 18000 -"Ii':
BOm lckless, Valveless 01l-Gag
and Alr Burners sold one month.
AGENTS Wanted—$40 Weekly.
7 Greatest MONEY M KER. Guar.
an s All pizes, sent anyw BB
Write, FREE propesition, 80 day trial offer, Addres
W 7 World Bid's, Clnelnasti Gl

orld Mfg. Coy,
ANT ED District Managers to post signs, adver-
tise and distribite samples. Salary, $18
weekly, # per day for expenses. State age and pres-
ent employment,
Ideal Co., Desk D., 37 Randolph 8t., Chicago.

interested our new 60-page

YOUR OWN ELECTRIC LIGHT PLANT.

We have complete outfits for residences of any size, summer homes, camps, hotels,
launches, yachts, ete, Every detail included; vory best material; absolutely practical. Bo
simple noelectrician required. Light all the time, a8 storage battery included. Gas, Gaso-
line or Steam enginea nsed give plenty of power for
tion, ete. We wounld Hkaé&:fﬂd -
ogus describing over 180
o1 prd

RICHARDSON ENGINEERING CO., Hartford, Conn.

umping water, sawing wood, re ;
opular Mechanics w%m is 1 ¥ t;.i::u“;u

ifferent ontfits. Address
Department

every reader of




VEST POCKET FLASHLIGHT |

The Only Safe Light to Use on a Gasoline Launch

as there is no danger of explosion from Gas=
oline. Every Launch owner should have one.
They are equally valuable in the Household,
on the Farm, 5table or Factory. Reliable,
well made, best of werkmanship, inexpens-
ive to buy, economical to maintain, ready
* when you are, small enough to conceal in
palm of hand

Price Complete, $1.00
Battery Renewal, 30c.

Post Paid Anywhere in the U. S,

Do not confound this with any other cheap
apparatus on the market.

J. Hes. LAKE
Machinery Department, Bourse Building, Philadelphia

Our 'rices for

Experimental Wireless Telegraph Goods

Are lower than will be quoted anywhers élse, '[h':r 1llus. Balletins
describe everything. Write for them.

NEW. ENG. COIL WDG. CO., Atlantic, Mass.

IF YOU WANT ANYTHING

And don’t know where to get it,
Write 1o

POPULAR MECHANICS

ABENTS WANTED 5cl#1 bottie Sarsanaritia Inrm;
Write today for terma. . B.Groent, 115 Lake St., ki

13 H.P.Bike Motor, $7.50

CASTINGS WITH DRAWINGS

We also have a2y H. P. set of
castings.

Send stamp for cata-
logue and full particulara.

EUREKA MFG. & SUPPLY CO.
8T.PAUL, - - = MINN.

sloner of Patents reports for the fiscal year ending
Jupe 20, 1905, ns follows: There were recelved duws
Ing that wyear 52,323 applications for letters patent,
740 applications for designgs, 174 applications for re-
issues, 1,848 ecaveats, 11,208 applications for trade-
marks, 1,236 applications for labels, and 448 appli-
ecatlona for prints, There  were 30,2606 patents
granted, including reissues and designs; and 1,426
trade-marks, 1,028 labels, and 345 prints were regis-
tered. The number of patents that expired was 19,-
7. The npumber of allowed applications which
were, by aperation of law, forfelted for non-payment
of the final fees was 5,104,

The total receipts of the office were £1,737.334.44,
the totnl expenditures were 31,472.467.51. and the
surplus of receipts over expenditures, being  the
mount turned into the treasury, was $2064,866.93.

TRADE MARKS.—The Commissioner of Patents
sitates that the new trade-mark law of February 20,
1505, which took effect April 1, has caused an enor-
mons increage in the trode-mark work of the Patent
Office. The Hrst three months that the law was in
operation 9,710 applications for registration of trade-
marks were filed, ard [t 18 apparent that the office
will need to increase largely the force engaged on
this work. Already the division of trade-marks has
reqiired the assistance of examinera and clerks de-
tailed from other divisions from which they ecould
ill be spared.

ATR MOISTENER FOR FURNACE.—The mon
who has to put water in
his furnace night and

morning will hall with
joy  this new  device,
which requires no atten-

tion whatever, and is
always in working condi-
tion. The molstencr is

Installed in the
and as long as there Is
any  heat will disckarge
vipor direct Into the hot
alr chamher. A float an-
tomatically Opens ani

furnace,

closes  the water pipe which supplies the molst-
U T
NOT REMARKABLE.—The Sunsef, Towa, Pro-

gress records that a horse In that eity did a very
remarkable thing, swhen it “pulled a plug out of the
bunghole of a barrel for the purpose of slaking fts

thirst.” Commenting on this assertlon, the eynieal
geribe of the Buek Hill, Ark.. Conservative re-
marks: “We do not see nnything extraordinary in

the oeccurrence, Now, if the horse had pulled the
barrel out of the bunghole nnd slaked its thirst with
the plug, or IT the barrel had pulled the bunghole
out of the plng and slaked Its thirst with the horse,
or if the plug had pulled the horse out of the barrel
aml slaked its thirst with the bunghole, or If the
bunghole had punlled the thirst out of the horse and
slaked the plug with the barreel, or if the barrel hasd
pulled the horse out of the bunghole and plugged
Its thirst with a =lake, it mizht be worth while to
mnke some fuss over [t

SOLDERING SET SPECIAL, 25 Cents

To introduce our catalogune of noveltios, & ete.; we offer gnu thia
e

splendid bargain. Ouottit consiate of 1 sol

ring iron 12 inches long,

1 tox pulverizod resin, 1tin plate for tinning copper, and 1 har of

solder.

Just asshown in picture, Put up innneat box with full

directions for nse. Guaranteed to be thoroughly practical. There's

always something to mend around the

kitchen and every famil

ought to have one of thess nutﬂ:ﬂ At this bargain prics our stoc

. - may soon be ﬂhlust.ed
You will hﬁdullghtod Price, per set, postpald, only 286, 2 sets for 40e.

end in vour order today. Do it now,
W. H. MILLER & Eﬂ 739 E. 4th Si , St. Paul, Minn,



Imprm ements in

' The nppmrtumtv to Build: or Make

Write us for Prices and General Information

Your Automobile

Se J H NEUSTADT CO., sT. Lous, [

Learned by anvone at home. Small cost. Send 2-cent
stamp for particulars and proof.

0. A, SMITH,— Box 8. 240 Enoxville, Ave,— Peoria, I1L

BALLOON TRIPF TO NORTH POLE.-—Walter
Wellman, newspaper correspondent, who has had
gome arctic experience, announces plans for a dash
to the north pole in an airship, under the auspices
of the Chicago Record-Herald, Santos Dumont is
expected to go In the capacity of alrship operator.
A gpecial motor airship is to be built and taken
as far north as possible, and then infated and
Inunched for a trip which may occupy several weeks,
The attempt 1s to be made in the summer when day-
light is comtinuons in the Arcties. Sclentific men
and Arctiec explorers are divided in their opinions
a8 to the possibility of soecess.  Gen. Greeley, T
8, A., makes the eminently practicnl sugzestion that

ANYBODY
CAN USE IT

Blowouts, candbolla,
glass cuts or other dam-
age spots on ouler cas-
Ings; torn off stems, spllt
or punctures to inner
tubes vulcanized as
good as new with our
Vulcanizers.

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

4 Siitch - in-Time ™
Yulcanizer Co.
Topeka, Kan.,

U. S. A.

until the comtemplated alrsh

with balloon ernising.

ip has made some sue-

coessful trip, such gz New York to Leasvenworth, it
wonld be wise to Keep thiz slde the Arctie cirele

MAGNETOS

T

Take the Place of Batteries.

“Quick Action”

IGNITING DYNAMOS and

The most Heliable Sparkers on the
Murket.

B8

Jump Spark Coils

FOR ALL PURPOSES

Bingle, Double, Triple and Quad-
raple for Btationary Engines and
Automobiles. Guaranteed in every
particular. Fine Yibrator.

THE KNOBLOGK HEIDEMAN MFG, COMPANY

END FOR CATALOGUE D.

BOUTH BEND, IND, J

—
R

Battery Volt- Ammeter

Acrurate ﬂnamntapg:l Durable

OBERT

30 AMPERES

CATALOGUE

g 50 Shelby St.,

THE ROBERT INSTRUMENT CO.

Detroit, Mich

G. H. CURTISS MFG.

THE WORLD'S RECORD

of 10 miles in 8 min., 5 2.5 sec. was made on &

CURTISS DOUBLE CYLINDER MOTORCYCLE
OEMOND BEACH, FLA,, 1904

The history making Aights of Capt. Baldwin and many other aeronants were made
posaible only by the use of this motor, These feats demonstrate the power and
reliability of onr motor and motoreyele. Send for eatalog, which also lists a commer.
cinl gide car, which should be of interest to every merchant.
Co. - - HAMMONDSEPORT, N. Ya
“The motorcycle furnighes the cheapoest known transportation." —Bi-Warld.




AUTOMOBILES 5100 AND UP

’ We will mail our large Ilustrated Bargain Sheet of new and slightly used Automobiles on
. > receipt of your name and address. This sheet shows accurate pboiograpale views of more
. than 50 Automeblles offered as low as $100. 'Write plainly to

H. GRAHAM CYCLE CO., Inc.

— ~ . Established 14 years. 601-603-605 Madison Stmt. CHICAGO, ILL
',rhin Shows Uuar i ‘_
1] i 1] 200,000 PIANOS IN 1905.—The reports from
v m Ameriean manufacturers show that the output dur-
ing the past year was 200,000 pianos. Thirty years
BUtt spark ago, 1875, only 12,000 planos were made In this
Magnetn F country.
We make other Types for NOT A MACHINIST.—A machinist's helper, a
{ natlve of the Green Island, was promoted to the po-
Butt and gition of foreman of laborers, aml, full of import-
Jump IPII‘H | anece, he looked around to discover an opportunity
Ignition of showing his authority. The shop sweeper hap-
Algo | pened to come along. “F'wat are yez doin’? In-
{gquired the npewly appointed superlor officer. *“I'm
COILS wheeling a barrow,” replied the sweeper, “Put it

down,” =afd the boss lahorer, “and go and get a
ghovel, F'wat does the likes o you know about ma-
chinery ¥"—Ry. & I..uwnmnthf- ‘.Eunghmr ring,

of all kinds. Write
for prices and full
information

THE TRITT ELEmuc C0., “Fotana

=

|“We Analyze Everything”

POCKET
At Reasonable Rates. We Devise New and Original
Battery Ammeter F h
it to 30 Amperes T™Im
iTgﬂ!cE'oa 1!n ﬂ.l;‘r ]:Emtllun and in Address 0 ulae
elther direction [ad}] i.
Int_:-.:ﬁ:in;.': r;mz'i-: i:f:lrfsl: the cord is The Ellsworth Laboratories
i 1 T | MAX D. SLIMMER, Ph. D,
ELDREDGE ELEC, MANUFACTURING c. | | 857 Dearborn Street. - - - Chicago
Springlield, Maas.
P —— ELECTRIC KNIFE CLEANER.—Thiz iz an
English machine, operated
I WE ARE SELLING | 5o nichime o
Electrl Fan Motors, all kinds, all prices. . §2 00 to  $20.00 eleans, pollzshes and sharp-
ECITIC Toy Electric Rallways... ..., eensan S.00 t0 60.00 eng 1,000 domestic knives
We Eluult.rlcalE-Euta....,.....,,,..... 10 to 5.00 R| nor hour, and is a great
| Have ooy Tabie Tampn ool 3000 100 || labor-saver over the old
| It Oarriage and Bicycla Lights...... 30016 8 00 method.
| Lanterns and Pocket Lights. ..., . .76 to 3,00
Battery Motors and Fans.......... 1.00 o 12.00
Elaztrie Door dells Complete..... .75t0 1.50
Talephones Complete........ .... 3.50;and 5.9
Telagraph Cutfits Complete....... 1.73 o 2.60
15 00 Medical Batteries............ .. S 2.05
£12 00 Elpetric Belt with Suspensory...... 2.50
dynamos and MoloTs......c.eee.0 LO0 to 1,000 00
& Gas and Gasoline Engines. ... .... .00 1o 1,400,00
‘H y We Undersell All. Want Agents,
) Catalogue Free
OHIVU ELECTRIC WORHKS,
Cl"r‘l-nd. Ohio. ‘

Write
To=-day.

Mntsmger Autn-Spa.rlier

GAS !HHI!H \\‘I'l'i'lﬂll‘!' BATTERIES i
No other machine can do it snecesafully for

lack chrrin:inl.! tents owned by us. No -
¥ atol : S twist motion iml:rnr drive. HL belt or
220 gl Zp witch necessary, Hnbl.tmﬂu!rhnawr e azcn
i) i TP for make and break jump-apark.
"'.“' = *'-i. Waterand dust-proof. E‘ullrnuamﬁaﬂ. The public Ubrary of Chicago is delivering books
"..p..,. g P S MOTSINGER DEVICE MFQ. C:.| by a motor ear at one-third the eost of the former
amatian,

146 Main 8t., Pendlston, Ind., U. 8. A. horse service,

SPECIAL

t2) GAS ENGINE GENERATOR

light from an urdinurg (ias or
ﬁasul ne Engine. Write for Bulletin.

Rochester Electric Motor Co.
23 FRANK STREET - ROCHESTER, N.Y.. U.S. A.




The season Is here to

MAKE MONEY

Get started early.

$40 to $75
A WEEHK

Can be made with one of
these

Steam Peanut Roasters
and Corn Poppers

S. DUNBAR & CO.
16-18 No. Desplaines 8¢,
CHICAGO.

Catalog Free.

asolene Motors x l}asnngs

L amaa A complate line !‘mm 1% to 10
.-'. T -.-“'1 “"f‘ 111‘ h. p., for Bieyeln, Automobile,
4 | Marine or Stationary. Also at-
tachable motor outfita and Oome-
plete MOTOR-OYCLES. Send

stamp for catalogoe.
Co.,

STEFFEY MFG.

2041 fairartl Avenne, FPhiladelphia, Pa.

WIRELESS TELEGRAPH RELAY

only 82, Coherer and Decoherer Set,
only 82, Telegraph Sounder and Key, 75 ets.
Ilus, Bulletins just ont, Write for them.

New Eng. Coil Wdg. Co. -  Atlantic, Mass.

MARINE TURBINES A SUCCESS —It iz an-
nonneced that the Cunard company Is so well =atis-
fied with the performance of the Carmania, that the
order has been eigned for a turbloe equipment for

the two steamers now bullding. BEach vessel will
have 76,00 h.p. consisting of four unlts of 18,000
h.p. each.

e

PATENT PAID $1,000000.—Joseph T. Glidden
recently celebrated his $7th birthday at his home in
D Kalb, IIl. He secured a patent on barbed wire

which netted him, before the patent expired, more
than $1,000,000 in royaltles, He had a desperate
struggle to get the business started. The first at-

tempt was a small wooden block with brads driven
in, which was fastened to the wire by means of
gtaples. QOne day while putting up a section of
fence two wires became twisted, which suggested
the holding of the block In that way and doing away
with the staples. A man named Hose patented the
gharp, bevel-pointed barb aml received 260,000 for
his idea. Glidden then twisted thls barb into twao
long wires and the barbed wire fenece was horn.
Long and disconraging efforts were made before
#5000 was raised to build the first factory. After
gome months the first big order came in by tele-
graph from Texas, for a carload. It was thought
a mistake had been made. But in confirming the
order the costomer Inereased It to three corloads.
Since then millions of dollars have been made ot

The BooRk of all
BooKs for

Dnvelufment of Abllily,
Character Bullding, and for
U'-liﬂlﬂli' either Sex in the
Right Choice and Mastery
of Vocations, is found in
Impressive, Comparative
Illustrations.

Valuable toall classes of
“*Clerical and Manual Workers"

LUSTRAT LD,

Buffalo Courier says: "It is of Incalculable valus
to the intelligent artisan and aspiring workers of all
clazsgeg throughout the country." Irom and Ma-
chinery World: “This interesting and valuable book
iz notable in that it is out of the ordinary. It
abounds in obszervations that make elear and dis-
tinct the line between competencs and ineompetence.
It Iz wholesome and uplifting in tone and can hbe
read with pleasiire as well as profit.” Sharpsville
Advertiser: “The book is nicely illustrated and will
benefit not only the working man but the capitalist
and other classes as well."

Almon Gunnison, D, I, president Bt Lawrence
Unlversity: "It is a mo=t admirable and comprehen-
slve statement of a subject which is pressing upon
the American people. The language |8 silmple and
the stvle clear. It I8 a wholezsome tonis, a plain
commaon scnge homily on competency.”

L. B. Bixler, manager Kenton Hardware Mfg, Co.,
Kenton, Ohio: *“A most valuable work, one that
should be In the hands of people in ali stations of
life. There are so many things given that are val-
uable that it can only be appreciated by the pos=
geszion of 4 copy.™

F. G. Colley, general manager Bickford & Hoff-
man Co., Macedon, N. X.: “It iz without doubt well
worth the time for any man in business to read. We
regard it as a most excellent seqguel to “The Stren-
uous Life' and “The Simple Life. "’

Cloth bound, size xT% inches,
gle copies sent postpaid on receipt of $1.25. In lots
of ten or more to one address, expressape prepaid,
$1.00 each, Mail all orders or requests for a free

descriptive booklet to The Competent Life Book
I Agency, Sharpsville, Pa,

DYNAMO CASTINGS

Sets of Materlal or Fialshed Parts for the

FRANKLIN MODEL DYNAMO

FPRICE §3.50 AND UP

Wil ]u{;l.:t Aixfe.
rite far Iﬂuatrumﬂ booklet 8

PARSELL @ WEED,
120=131 West 3ist Street, = NEW YORK CITY I

268 pages, Bin-

LET US BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED
STtameings, MobeELs, ExPER. WORK
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPING CO.
970 Hamiiton St., Cleveland. O.

P:J_nmuu A1 g W T
WIRELESI TELEGEA'.I"H

Tha " "Tellfieo™ complets omfit, eonprlilng ldnch spmrk coll, halls, key, sesitive

n'lll;r oohseer, Iulmu?q decoharer and sounder, 4 oslls battery setdand cxtch wires, snd

Homs, with loatracti m d diag Wil work well upis | mile. krles on-
Euurln.u-h: low. Aparts wanied, 1llust. pamphled, Baw Elmrlu_—l_ml

LECTRO IMPORTING CO. - - 32 Park Place, New York

of barbed wire, which iz in use all over the world.
HOW TO BUILD A ONE KILOWATT
DIRECT CURRENT DYNAMO or

READ ONE HORSE POWER MOTOR

By A. E. Waison, Author of " Electricians’ Handy Book" & the Wat-
son Popular Hand Books on Dynamod Mcrier.'ﬂﬂ?ldlnm eto,, in

The only Amateur Electrical Pa

3 YEARS §1.00.

Bubier’s Popular Electrician

r Published, Insimple language, 8o all can underatand. Two electrical
engineers on our Board of Editors. f"'w 5 lions answered hjpt xpe r1§ b

WATSON'S BOOKS, HOW TO BUILD ¥, 1; AND 1 H. P., 80c EACH
BUBIER PUBLISHING CO., Dept. 3, LYNN, MASS.

50 CENTS PER YEAR.




POLISHING LATHE No. 29O

COMPLETE
WITH

TAIL STOCK,
TEE REST,
FACE PLATE,
SAW ARBOR
AND
THREE-SAWED
CHUCK.

The Rest of the
story is told in our
New Catalogue, 7.
FREE if you write
to=-day.

Chicago's Great Dynamo
= and Motor Market —

800 Dynamos and Motors actually in stock, every
one & bargain and fully guaranteed.

We have also a thousand bargainsg in Velt and Am-
peremeters, Lamps, Sockets and other Electrical
Apparatus. Let us guote you on small
complete equipments.

161 South Clinton Street
CHICAGO

GuaranteeElectricCo. '

I SELL PATENTS

If you wish to by or lcase
them, or anyvthing, or have
one to sell, call on or write me.

CHARLES A. SCOTT

BUFFALD, N, Y,

7% Mutval Lile Bidg. .

As showing the protection afforded by the patent
laws to an inventor who has a strong patent, sev-
eral United States courts of appeal have recently
decided that an Inventor can control the manner
of usings his patented device or machine even after
he has sold it. For instance, the patentee of a
machine for fastening buttons on shoes sold the
miachine under contract by  which the purchaser
agreed to bay all the staples used in the machine
from the patentee., There was no patent on the
staples, but neverthelezg the court held that unless
the purchaser of the patented machine bought the
staples nsed In the machine from the patentee he
infringed the patent rights of the inveuntor,

In another case, the owner of a store bonght a
certain number of patented machines nnder contract
that he was not to sell the machines for less than
a stipulated price. After getting the machines he
violated the contract and sold them at cut priees,
and the Tnited States court held that this was not
only a violation of the contract, but it was an in-
fringement of the patent rights of the manufacturer
of the machine.

A friend is a person who knows all about you
and likes yon a!l the same.

PATENTS SECURED

If you have an invention, have it patented, but, be
sure of your atlorney, or you may spend more money
than is necessary.

All my clients aredplcasml with the prompt, effici-
ent services, rendered by me, and also with the amount

of my fees. Letme refer you to them,
ou have an inventicn not fully perfected, maybe

i
I can yhclp you,
WALTER B. BURROW

Patent Attorney and [lechanical Engineer

205 Duke Street, - Morfolk, Virginia




Eﬂﬁfln;iﬁﬁ MADE TO ILLUSTRATE CIRCULARS,
% CATALOGUES, OR ADVERTISEMENTS.

( lean, bright, showy, ente—bringing out details
| perfectly. Our prices ars reasonable, all work
-~ Euaranteed—let us flgure on your job. .. .'.

WERITE FOR BAMPLES

- U~ ACME ENGRAVING CO.

ok -~ 157 Washington St, - Chicago

We Are 'Ignilinn Specialists

—— T S —— e ———

sosr kpnidlos, wrlia

wned we wiil

U you fuss whet ts do,  Uur
APPLE AUTOMATIC SPARKER
glve u mirmg, srendy cursent that tever fsils. Mo
troubde to put oo eoy oar ereogine; anr Friction deivic

EoAr makes lostsllaclon ssey. Bes thal your sntife e
"_'1 N-_-‘-|:"nr'tf'::ri. sl sguipmert.  For full efurine.
Yoo write  THE BAYTON ELECTRICAL MFE. cg,
178 Beawver Buiiddiog, Dayton, Dhea.

L Avitornat e
#l Sparker

ARTIFICIAL DRAFT may be created in o tall
chimney by use of n bLlast nozzle similar to that
shown in the aceompanying illustration, this par-
ticular type belng one of several now on the market.
For overcoming a sluggish draft or foreing a fire
when bollers arve called on for heavy duty these blast
noggles are sald to give exeellent results,  The
nozzle consists of o series of jets through which

steam is thrown, carrying with It alr and gases and
thus forming a strong upward draft, says Domestie
Englneering, The application Is slmple and the ap-
paratus one which will require practieally wo atten-
tentlon after It iz once installed,

WANTE'D Mechanic, bookkecper, or salesman to In-

vest 84,000 In hardware mfg. plant, incor=
porated.  Fair salary for gervices and dividend on invest-
ment absolutely guaranteed for two yvears. Call on or
address, K. A. MATHEWS, 134 Monroe St., Chicago.

PEH “o"TH salary. #iper day for expenses,
Men to travel, post signs, ad-
vertise and leave samples, State age and pres-

3 7 entemployment. Kuhlman Company,
Dept F, Atlas Block, Chlcago,

MAGIC PUZZLE PURSE.

An elegpant Russianleather pursae with chamois
lUning. It will puzzle the cleverest to open it
until shown how, when it is the easiest purse

in the world to open. Price 25 cta, postpaitd,
Western Puzzle Co., 333 Jackson St., St. {"aul, Minn.

/INCUBATOR $3.00

200 Egp Size. World's Record.

The Natural Hen

Incubator

isthe only one in the world that uses the
actual hen, Hen instinct controls the whole

. process, beginning to end. No moisture
orlamp orf regulating troubles. Cost one tenth of others,
better results, Catalog free, Agents Wanted. Address,

Telegraph Instruments
———AND OTHER———

Electrical Supplies

Being large manufacturers of telegraph and
telephone apparatus and electrical supplies
Jof every description, porchases can be mode

of us to the very best advantage. Our goods
are standard and first closs in every respect—
gaarantéed. Bend us your orders—buoy di-
L ect anid save money.

Upon receipt of price shown, we will send any of the
following articles. ul]I charges prepaid, except those marked f.
Bend us B trinl order,

Btoel Lever Telegraph Eey (1eg) ..o vvviniviniiivninnianss S0L06
i = tE i logleas). ... .. .ccunssninsanss L
Improved Giant Bonnder .......c.coiecinicinncncassssnneace- .78
Ry by UCombination S8eb .. ... cciiiiiiiiiisnnnnnns 2
satandard Pony Reloy...........coooioeins
Bnapper Bounder......oooouiiiiins

Eureka Telegraph Bet. .......ooooiiiiiiiaiisiiaiiisiananaias
Mechanical Telegraph INStroment .....o.oooviiiniiis vrenes
Union Lightning Arrestor .......oo.cciaminmaioe iisrsnsanss
ej.'l.'\'ll' F(H.'Int qul.l'.q'r:r ﬂi'l“]]l!{'!dj e B S L e
Mesco Dry Battery.

Series Telephone.. ... b
Bhort Line Talephone............cooviaiiie.
EJ!:«:-triciunnl“m-Lﬁt Mool Bt ... i
Borglar Alarm Trap ...
Fire Alarm Box

Electric Call Ball Outfit....................0; e e e 2k

M. P, Bleetrio Bell. il i it iaiion s min s sl

E. R. Electric Alarm OlocK. .. .o..iiscioiansionresrameioesas 180T
A. D). Madical Apparntus Complets ........coviemiciiiiiie. 5008
G Ly e A By TR i o S s BT |6
A I e e e T e ot
kU 3 R e O e T Ay S S e PRt | |
TUniveran]l Battory GUage ........cecviscssiocsaiinasiiasase 20
Ruby Lamp for Dark Hoom.............o000 REPRERERE i ;
Furoks Sesrel Light .....c.ocvvevcmisiscaioncsiismnisosneesscs 1bB
Vgt Pookat Tl s i o e s b b e 1.

+ Purchaser must pay expressage.,
MANHATTAN ELECTRICAL SUPPLY COMPANY

32 Cortlandt Street, New York City

188 Fifth Avenue, Factories,
Chicago Jersey City, N.J.

Wivanco
SAW
Steel

2

W

28 inch Cross Cut or Rip Saw

These saws are made of the finest steel, have
olished and carved applewood handles, highly pol-
shed blade, thin skew back and fully warranted.
If yon have never used Wivanco tools begin

now and you will soon realize what a saving thereis

in this brand of tools, They are the result of nearly

a eentury's experience as manufacturera of thesa

guoods, and we stapd back of each one with a

guarantee to refund purchase

price if not antlrelf I!ttilftﬂinrr-
a

Write for our speclal tool catalog, containing full
description of everything for the carpenter and
workshop,

OLDEST MAIL ORDER HOUSE IN AMERICA
ESTABLISHED 1816.

WHITE,VAN GLAHN & CO.

30 Chatham Square, New York City
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BOYS

“Mechanics jor
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

25

CONTENTS

How to Make a Paper Boat...

How to Make a Barrel Boat

How to Make a Water Wheel., ., "

How to Make Your Own Fishing Tackle........

Temporary Camps and How to Euild Them

Permanent Camps and How to Build Them......

How to Build an Imitation Street Car Line....

How to Make a Water Bleyele. ... ..vvevnnnnss

How to Make n Mininture Windmill

How to Bufld an Ice Boat....

A Novel Barglar Alarm.........c.c..

A Mechanfcal Ventriloguist and How to Make It.

How to Make a Boot-Blacking Cabinet...........

Renewlng Dry Batterles.....eove:-.

How to Make Water Motors .

How to Make “Antique” Clocks from Up-to-Date
Materials. ... .

Lettering a Clock Dial....... :

How to Make g Windmill of One or Two Horse-
pOwWer ......

How to Make a Trap for Rabbits, Rats and Mice,

How to Make a S8mall Searchlight

Kites of Mahy Kinds and How to Make Them—
Jug Fishing e ;

How to Do Ornamental Iron Work e

Ornamental Metal Guards for Open Flreplaces. .

How to Make a Propelling Vehicle.........

How to Make a Water Telescope

How to Make Paper Balloons, ......

How to Make a Heetograph

Useful Articles and Ornaments Made of Old
Bicyele Parts

Devices for Winter Sports—How to Make and
Tlse Them

LR O B B O R N

and Skis . :

How to Make Rubber Stamps...................
How to Make a Baggage Carrler for Bicycles....
A Whater Candlestick

Boys' Hand-Power Auto—How Made....... ...,
How to Make a Pair of Dumb-Bells, ...
How to Rid Your Yard of Cats
How to Make an Basel. .. ueseeioesormveonnoons
Ta Tight a Gaslight Withont Matches,.........
Things a Boy Can Make Out of old Bieycle Parts.
How to Make 5 Wind Propeller

Photographing from a Captive Balloon ATy
How to Make a Simple Burglar Alarm..........

100 Pages— 201 Cuts

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Bailding, = =« Chicago

R

FEEEE A s B

ELECTRIC?AILW&YS

Dynamos : Motors : Gas Engines

—~ - PP
Com Working Models, also Casti d Parts. Eve
tm]mplraﬁ thuoimzt‘.aur Efﬂ%trlc?:n. nﬁ:ﬂ fnraﬁntn]unuﬂr%

The CARLISLE & FINCH CO.,
262 E. Clifton Ave.

Cincinnati, Ohio

$1.00
1= Each
and Civil War Relicsa and
S G
WRITE FOR CATALOGUE
Walsh’s Sons @ Co.
: 297 Passaic 5t., NEWARK, N. J

THINGS A BOY SHOULD KNOW ABOUT ELEC-
TRICITY. By Thomas M. St. John, Size, 12
ma.; 179 pages; 250 [llustrations; cloth. Price,
3100, Thomas M. St. John.

Any boy interested in eleetricity will be delighted
with this book which gives a great deal of Informa-
tion on the subject In an interesting manner, and
€0 that a boy ecan easily understand it. Many in-
teresting experiments are given and the book Is at-
tractively and profusely illustrated.

——

THE STUDY OF ELEMENTARY ELECTRICITY
AND MAGNETISM BY EXPERIMENT. By
Thomas M. Bt. John. Size, 12 mo.; 220 pages;
168 illustrations; eloth, Price £1.25. Thomas
M. Bt. John.

Amateurs, students and others who wish to take
up a systematic conrse of elemoentary eclectrical ex-
periments at home or in school, will find this book
admlrably adapted to thelr purpose. Inexpensive ap-
paratus ls required for some of the experiments, re-
membering that the individoal is not liable to buy
such apparatus as an  institution would provide,
Mich of the apparatus the student can make him-
gelf with additlonal benefit.

—e—in-

SIMPLE REMEDY FOR SNAKE BITE.—Per-
manganate of potassinm has been discovered by Dr.
Leonard Rogers of India to be an efficacious remedy
for snake bite where It Is used in less than four
or five hours after the person I8 bitten. Twelve
cnses were treated; ten successfullv. Five of those
cured were bitten by cobras and two by vipers; in
three cases the snake was not Identified. In thd
fatal cases treatment was not given until nine and
eleven hours after the person was bitten.

Anyone can apply this remedy. Permanganate of
potassium ecan be proeured at any drug store and a
pound would cure 750 people, or more. A ligature
iz applled above the wound and an incision made
over the snake bite with any eclean, sharp-cutting
instrument. Then a few grains of the permanganate
is rubbed on.

DID You EVER kear a pig sing? This
Is the cutest llitle porker vyou ever saw,
EBINGS, SQUEALS and DIES. Bushels
of fan. i?imnr sent postpaid by return mail
and ouor latest novelty catalogue for only
10 CENTS. 3 Pigs. for 28 CENTS.

W. H. NILLFR G CO., 7 E 4th S51., St Paul Misa,



EVERYBODY has heard of the WHOLE

DAM FAMILY

We will send this picture by
mail, size 7 by 15% inches in
3 colors for 25 cents in
stamps or silver. We send 6
of them for a dollar bill. The
funniest picture out. 55,000
already sold. This is the orig=
inal “‘Dam Family" in col=
ors, which has been imitated
and copied but never equalled.
Can offend nobody=-A good
wholesome funny picture that
is bound to raise a big laugh
wherever shown. Address

ST. PAUL, MINN.

FPRACTICAL PATTERN MAKING, By F. W. Bar-

rows, Illustrated; 500 pages: cloth. Priee $2.00.
The Norman W. Henley Publishing Co., New
York.
This is a very complete and entirely practical

treatise on the subject of pattern making, both in
wood and metal. The book is made up of material
gathered from the personal experience of the writer,
and Is full of useful hints and original ideas. The
work is profusely illustrated with actual working
drawings, and the explanations show how to avold
many of the difficulties which beset the path of the
pattern maker.

A sectlon is devoted to rules, formulas and tables,
containing simple and orlginal methods for finding
the weight of castings, both from the pattern itself
and from the drawings., This section contains some
new and praectieal formulaz, which will be found
very useful in estimating welghts, with the accuracy
required for quotailons to prospective eustomers. All
of these rules are simple, and can be put to prae-
tical nse by the ordinary, every-day man, and they
have been proved by vears of actugl unse.

The final scetion gives some very plain rules for
keeping down the eost of patterns: with a complete
system for checking the ecost of and marking the
patterns; and a card record showing what the pat-
tern Is, material used, where located in safe, with
its cost and date of production. This section con-
cludes with an original and practical methed for the
Inventory and valuation of patterns,

-
i

A BLIND COUNTERFEITER.—Ono of the most

skillful counterfeiters ever arrested is a blind man
who was eaptured by government officers g few
weeks ago. He Is known as the “man with the

velvet touch,” and conld engrave a die for making
conunterfeit coins by passing hizs fingers over g good

coin and thus securing the mental lmpression of lts.

details.

body how to get them apart until you show them the

secret.  Price with secret directions, 10 cta., o
piid, or 3 for 25 cta,

WESTERN PUZILE C0., 333 Jackson St., St. Paul, Mian,

FIGHTING ROOSTERS

Mystify and amuose yoar friends.
These are 2scrappy game roosters
with genuine feathoers; they fight to
6 finish, and are always ready to
fight. Tho secret of their move-
ments 8 only known to the oper.
ator. Will last & lifetime. 1ea
pair, 3 pairs for 3e. Post paid with

novelty catalog and & surprise preminm free wit
[y ¥ vaLBlGR And i surprise premium free with every order.

% MAGIC PUZZLE KEYS
_ Two keys securely canght together. Puzzles BVETrY-

EVERY BOY
Own Toy-Maker

It talls you how to make a Bteam
Engine n_Phomg;;.ph.lo Camers,
8 Windmill, a Microscope, an
Electrical machine, & Falvanio
Battery, an Electrio Telegraph,
an Eh-ctmt:r:rlnﬁ Ar atus, a
Telephona, a aleidoscope, a
Magic Lantern, an fAolian Harp,
Boats of ever Emﬁ. from & little

rowboat to a full-rigged schooner;
B how to make Kites, Balloons,
¥ Paper T‘?':T Masks, Card Racks,
e e Wagons, O Toy Housen, Bows

and Arrows, ':I? Gune, Hlings,

Stilts, Fishing Trckle, Eabbit and Bird Traps, and many

Etuhar thi nndknll in m]:i:la Bﬁ I:IIMJL!Td ‘Bl%ﬂpmhgliaﬂi:h’

oan easily make an [t 2 o =

E'I.m!;rl.t&d witi‘l m“rlarvathgﬁ ﬁ%ﬂndmﬁéﬂ&jl&unl:?;iomﬁ "I;h];
L at book and you shonld not withou Tig

onlxrmll} cents, postpaid, 3 for 25 cents, Address

WESTERN SPECIALTY C0.,  Dept. 10, St. Paul, Minn.

Experimenting Electro - Magnets

25c

Postage, Tc.

For magnetizing, giving
light HhuckR;-[: and other ex-
periments, with key for cloa-
ing and break-
ing the cur-
rent, opers
ates with a
wet or
A battery.

ELECTRIC MOTOR, 75c.

. An entirely new design, Runs
with a wet or dry battery. Has 2-inch
armature, wrooght iron mag-
net, polley, ete. 75 cents; packing
and postage, 15 cents.

Catalogue Free,

Artesian Electric Co. - 744 Artesian Ave., Chicago

Mare you sre boye. A medalllon pin of Foxy

Grandps, besatifully snsmeled i colors. Every.

oo will notion It oo Your lepsland iry to get s

cloger look st f. ALl you nave to de Is :Jn“ tha bulbe=

] Fory Gracdps will finish

Gnl"npl the job by squirting & Ena

seresm of water all over the

Ingnisitive ome. Wi PO fest.  Gremtest jake oub, Order
ons today and fool mll your felanda

Bent post pald for 15 comta, oF two for LlT EST
05 cents, wiih cur bovelty cstalogue ef

targsing,
AMERICAN SUPPLY CO.,

834 E. Minnehaha St., St. Paul, Minn_

Mysterious Changing Cards

With thess cards you cando the most won-
derful tricks. ¥You can mako trays fade into
blank cards, blanks into aces, aces into
duees, ete. No practice necessary. Bend
for a package and bo & real wizard. Price
with secret directions, 10 cents or 3 for 25
cents, postpaid. Union Magical Co., Box

1 e The el




The
Overland

Limited
California

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

GHE BEJST of EVERYTHING
Two other 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

All agents sell tickets via
this route.
Ilustrated booklets om
application to
w. ﬁ?KNISI{ERN.
CHICAGO, ILL.
or E. L. LOMAX,
COMAHA, NEB.

oLlG

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions

Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOO & MISSISSIPPI VALLEY R. R.

For full Information and descriptlve pamphlet; address

J. C. CLAIR

Industrial Commissioner
1 Park Row, - - - Chicago, Ill.

SEMI-WEEKLY
SOLID, VESTIBULED
SPECIAL TRAIN

BETWEEN

St. Louis ana City of Mexico
v»— |RON

MOUNTAIN
ROUTE

Texas & Pacific,| nternational & Graat 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
COBSERVATION. DINING
AND STAMDARD SLEEPING CARS

H. C. TOWNSEND

GEN'L PARBSENGER AND TICRET AGENT

SAINT LOUIS
ELLIS FARNSWORTH
P.A. 86 Clark St
Chicago,lil1.

VERY LOW RATES
Southwest

VIA THE

WABASH

Nov. Tand 21, and Dee, 5 and 18,

THE WABASH

will sell special homeseekers' tickets
from Chicago to many points in Texas.
Louisiana, Kansas, Indian and Oklaho-
ma Territories, at greatly reduced rates.
Write us for maps, pamphlets, time
cards and full information.
T. P. BCOTT, Gen'l Agt., Millwankee, Wis.
H. 8. GREENWOOD, M. P. Apgt., Chleaga.
F. A. PALMER, A. G. P. Agt., Chicago.
O.B. CRANE,G. P. £ T. A., Bt. Loula,




[Lreat 1s lexas: =

he Eves of the World Are Upon l!-r

THE HOME-SEEHK ER wants to know about her
“Matchless” Olimste and Her Cheap Lands,
I THE INYVESTOR wants to know u.ho‘ut un‘t H!l'

Oheap Land and Low Tazes, but as well,
Mine and Forest, and this is to let you l;nu'lr t

The International & Great Nnrthﬁm
Texa® Greatest Railroad

travorses more than a thousand miles of the Eran:n -l:r!
Tazas' Resources, latent and Gamlap&d and r.lu.t
learn more about the GREA G. N, IIII I:rﬁ
for a Bﬂ:ﬂf nt the ILLT
RATOR, or 26 conts i‘.'nr a :ur"l

i d-cent stam

ENEHAL NA

rendin

AND

fille of same, or by writing

DI lIl P“lcE. Gb PI& 'Il A-l ll‘ &G‘Hy n"n'
Palestine, Texas

Before golng Lo the cxpense of applying for a
patent, every inventor should have his invention
compared with all patents in the line of his inven-
tion with a view of determining whether or not
there is sufficlent povelty in his invention to war-

rant taking out a patent. Oceaslonally a very slight
difference in construction or operation will render
an invention valuable over other inventions of the

game character, Lut as a rale unless the difference
Is sufficient to make the invention cheaper or better

than the similar ioventlons which have been pat-
ented, it will not pay to take out a patent. A com-
petent ond pellable patent attorney can usoally de-

clde sueh questions for bhis ellent and will net ad-
vise taking eut patents merely for the sake of getting
the patent fees, It 15, of conrse, diffcult to know
in advance of an actuonl test whether a certain de-
vice or machine will be commercially suecessful.
Very much, of course, depends upon how the artiele
iz placed on the market. Some devices that appear
to be unnecessary and not any better than similar
devices ]V['i.“l-'iﬂll-“t.‘t' ]h‘lh'lltl"ll. prove to be very [‘It‘uﬁ!—
able simply hecause they are infroduced properly and
in a business-like manner, Inventors as a rule do
not know how 1o market their ifoventlons and many
times they defeat their own success by refosing to
recognize the value of the service of the manufac-
turer or other person who has the means and ability
to snecessfully fntrodoce the invented artiele. The
inventor who I8 Ingenifons and practical in his me-
chanienl ldeas and who has a fair pmount of busi-
ness ability is almost certain to sueceed. IE 1s a |
well-known fact that there i= no way by which a
poor man with brains can succeed more rapidly aund
gurely than through a good invention covered by 4

strong patent.
—

CONSTANT ENGINE INDICATOR.—Thiz instru-
ment gives a constant reading of the load on the
engine In plain figures, and also sounds an alarm
when the load excesds any predetermined maximum,
The indieating finger teavels over a graduated score.
The indicator is callbrated to the engine at the time
it is attoched, after which a slmple test will verify
itg correctuess at any time, |

1 ]
[ Never Fails Sure Pop
BLACK-HEAD REMOVER
Thialitt]l~ devics isn most wonderful thing for peraons whoae face |
is full of blnckheads, Bimple snd easy to oterutu and theonly sure
cure. Hy placing directly over the hlack-head, then withdrawn
brings the black-head awary. RE'I‘H' :hﬂ- Takes them out around
the nose and all parts of the dpntd for twenty-five
conta, AUthPr nwtuldnﬂmdlu Gamo;ua and illustrated circalars |
. Agents want
H: BURGIE lﬁnnﬂ:- Gentral Bank Bullding, = CHICAGO, ILL.

I
WILL

Prepay
the

Express
Charge

TEN
DAYS
FREE

at my =
Expense ' Its Merit
Write Today | Write at once

CURE YOURSELF BY
ELECTRICITY

iIF YOU SUFFER

from Rheumatism. Neuralgia, Constipation, Ner=
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The National Lines of Mexico

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

MEXICO’'S GREATEST
RAILWAY SYSTEr

All Year Tourist Ratos
and Homeseakors'
Excursion Hates

Daily Pullman Service
betwoen 8t. Lonis, Mo.
and City of Mexioo

VIA
LAREDO ROUTE

578 Miles Shortest 22 Hours Quickest
—Affording—
The Only Through Pullman Service

The Republio of Mexico abounds in attractions for
Fourist, Prospector and Investor, and the Capital

MEXICO CITY
The Paris of America

ia an all-year resort unsurpassed,

Avorage temperatore:
Bummer 68 deg., winter 03 deg. Fahr.

Ooly Hoe alfording diverse route without extra charge.

For illastrated descriptive literature, rates, sleeping car
reservations, ete., call on or addreas

GEO. W. HIBBARD, G. R. HACKLEY,

General Pmmn%r Agent, General Western nt,
Apartado No. Buite 200-40 Quincy B'ig.,
Mexico City, Mexlco Chicage, L
\——
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You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels,
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book
on any subject, published in this country or Europe, that is obtainable, through the

Popular Mechanics BooK Dept.

In ewery case we prepay in full all mailing or express charges.
Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and

we will advise you how many subscribers will secure it. This is a very casy way to get the best books.

ENGINEERING

GAS ENGINES, With Instruetions for Care and
Working of the Bame, By G. Lieckfield; translated
by Geo. Richmond, 120 pages; illustrated; 12mo.;
cloth. Price, §1. To which has been added full
directions for the management of oll engines.

TRACTION ENGINE ITS USE AND ABUSE.
By James H. Maggard, Small 12mo.; cloth; illus-
trated. Price, $1. Revised and enlarged by an
expert engineer. Deals in detail with the prinel-
ples and parts of a traction englne: directlons for
starting an engine; use of gauge, try cocks, pumps,
governor, slide valve, ete,; water sapply; the boiler,
ite care and management; methods of a good fAre-
man; the englne; bhandling a tractlon engine. The
book Is teeming with practical points and sugges-
tlona put in very simple langnage and very effective
manner. It should be in the bhands of every man
who runs a traction engine, The farmer and cream-
ery operator, especlally, should mot be without it

HANDBOOK OF MODERN STEAM FIRE-
ENGINES. (Roper's Engineers’ Handy Book ser-
fes.) Price, $3.50. The only book of the kind
ever published in thiz country. Contains descrip-
tlons and lustrations of all the best types of steam
fire-engines, and fire pumps, Injectors, pulsometers,
inspirators, hydranlic rams, ete.; and treats more
extensively of Hydraulics than any other book on
the market,

SIMPLE PROCESS FOR ESTIMATING THER

HORSE POWER OF STEAM ENGINES. By Ed-
win R. Keller, M. E. New editlon. Price, 5lc.
Containg various methods of estimating and

caleulating the horse power of bollers and engines
and ascertalning the power requlred to run line
ghafts, individual machines, ete., ete

MODERN MACHINE SHOP TOOLS.
Vandervoort. Large 8vo, D055 pages; 073 illustra-
tions; ecloth, Price, $£4. Just out, this “master-
piece of the machine shop,” no machinist can afford
to be without it. Treats the subject of Modern Ma-
chine Bhop Tools in a coneclse and comprehensive
manner. Each tool 18 congldered from the follow-
ing points: TFirst—Its construction with hints as
to ifs manufacture; second—its operation, proper
manipulation and care; third—nuomerous examples of
the work performed. A book in which the appren-
tiee will find a thorough course of imstruction, the
mechanle a valuable manuoal of practice and the
guperintendent and foreman many valuable sugges-
tions. In fact, it Is in all respects the most com-
plete, concise and useful work ever published on
the subject. Of Incaleulable value a8 a work of
reference. In 34 chapters.

PRACTICAL GAS ENGINEER. What It Is
and How To Do It. Cloth, Price, $1.

By W. H.

RECORD BOOK—VALVE SETTING. By A. BE.
Low. 120 pages: quarto; stiff covers. Price, 80c.
For the use of marine engineers.

WATER WHEELS. By A. B. Cullen, 63 pages;

: qu : cloth, Price, $2, Of all the books
li Iltg!"q-:é'tﬂ Hydraulle ll:utnr‘l this 158 one of the

most practieal. Treats of the construction of hori-
zontal and wvertical water wheels,

COMPRESSED ATR: ITS PRODUCTION,
USES AND APPLICATIONS. By Gardner D.
Hiscox, M, E. 4th editlon, revised and enlarged;
820 pages: 545 illustrations; cloth.  Price, §5.
The most thorough and comprehensive treatise on
the subject of compressed air that has ever been
published. Well printed and substantial. No phase
of the subject iz omitted. Is a complete compen-
diuvm in 86 chapters, valuable for reference and for
gtudy. Contents: The physical and operative prop-
ertieg of air from a vacuum to its liguid state; its
thermo-dynamics; compression, transmission and
uses as a motive power in operation of stationary
and portable machinery In engineering, mining and
manufacturing work; alr tools; air lifts; pumping
of water, acide and olls; the alr blast for cleaning
and palpting; the sand blast and Its work; and the
numerons appliances in which compressed alr Is a
most convenient and economical transmitter of
power for mechanieal work, rallway propulsion, re-
frigeration and the warious uses to which com-
pressed air has been applied. Contalns a list of
patents on compressed air from 1875 to date, and
40 tables of the physienl properties of air, its ecom-
pression, coxpansion and the volomes required for
various kinds of work

ELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. By
Slinge and Brooker. 346 i(llustrations; 12mo. Price,
£3.50. This new and revised edition contalns all
data and formulae relating to this branch of elec-
trical application.

ENGINEERS' PRACTICAL TEST. Actual slze,

6xd414 Inches; stlff silk cloth. Price, $1. A guide
for all men In or abount power plants. Indispensa-
ble to engineers, mechanics, machinists, firemen,

ote. Tells how boflers and engines should be man-
aged. All abont gas cngines, engineers’ license ex-
amination questlons and answers,

f

MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, comp. 4897 pages; actual size, B3 x5l Inches;
lllustrations. Price, §L.50. With an appendix con-
taining a thorough electricnl department, an ex-
haustive treatise om ice mﬂkiulg and a large collee-
tion of miscellaneons practical examples. A thor-
ough and or!fiunl reference book for architects, Iron
workers, boller-makers, contractors, clvll and me-
chanical engloeers, Aremen And lce machine men.
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BOOKS OF TABLES, BOOKS OF RECEIPTS

ROPP'S NEW CALCULATOR. 200 pages.
Actmal slze, 58%x9%4 Inches. Cloth. Price, $1.50.
Pocket slze, §1.00. BSustalns the same relation to
the commercial world that the new Century Diction-
ary does to the literary world. Fully abreast with

the age of alr ships, submarine boats and wireless
trle;lzraphy. Designed for and adapted to the par-
ticular wants of bankers, accountants, mechanies,
farmers, manufacturers, merchants, miners, ete., ete.,
and must prove of Incalculable value to them—un-
less the book itself can caleulate it own worth—
lfn];'] it ecaleulates almost everything that s ealeu-
able,

QUESTIONS AND ANSWERS. Based unpon the
Btandard Code of Train Rules. By G. E. Colling-
wood, Ed. Revised edition. 80 pages. Diagrams.
Cloth, Price, $1. Intended for use in the ex-
amination of trainmen, 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-

rehensive manner that a careful reading of the
ook will fit any one with sufficient knowledge to
meet any contlngency that may arise in the conduet
of a traln. Endorged by high rallway officlals from
all sectlons of the country Every transportation
man should have a copy.

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Draoghtsmen and Sun
Printers. By George E. Brown. 149 pages. Dia-
grams. Cloth. Price, §1. For architects, sur-
veyors, dranghtamen, engineers and others who find
the reproduction of tracings a matter of everyday
nmesaltg. It embraces: The ferro-prussiate process,
toning blue prints, uses of blue prints; ferro-prus-
gite in tri-color work; the kallitype process; the
Obernettor process; the wranotype process; prints on
fabries, prints in dyes: heliographic processes ecom-
pared; preparation of hellographic papers, making
tracings for sun-copying; outfit for heliographic
printing; ferro-prussiate or white line on blue ground;

ellet or hlue line on white ground; ferro-gallic, or

lack line on white ground; brown line on white

ound; minor heliographle processes. A compre-
engive little bibliography at the end of the volume
and an index add greatly to its value and Interest,

THE LOCOMOTIVE UPF TO DATE, By Charles
MeShane, 736 pages. 380  {llustrations. Cloth.
Price, 82.50. Covers the whole range of locomotlve
construetion and management down to the present
day, including its latest development and all mod-
ern appllances, together with a elassifiention and
comparison of all kinds of locomotives, both slmple
and compound. It i8 a book culled from the me-
chanical books and papers of the world and so con-
taing all the really valuable Information to be found
in a complete mechanical llhrar{. Every subject iz
fully illustrated and the descriptions given of all
new devices were prepared by the inventors them-
selves. The contents include: Compound Jlecomo-
tiveg; combustion; alr brake: breakdowns: locating
blows and pounds; Incrustation; Injectors; insplra-
tors and boiler checks; slide valves: valve gears:
errorgs hy the link motion; locomotive valve setting;
gteam Indicator; modern locomotives; extraordinary
fast runs; lubricators; metallic packings: general In-
formation; locomotive construction-erecting depart-
ment; machine work; metric system; steam and air
gauges; compressed air; modern counter-balancing
and the bkistory of the locomotive,

ONE THOUSAND IPOINTERS for Machinlsts
and Engineers. By Charles McShane., 242 pages.
187 Illustrations. Cloth. Priee, $1.50. Includes ar-
ticles from the best authorities on each subject.

Embraces the most modern and approved practice
in the construction, care and economical management
of the locomotive. Written in plain language and
condensed form, no mathematical demonstrations
being glven or required.

JOHNSON'S HANDY MANUAL, Price, §1.
An authority on steam, hot-water heating and ven-
tilating, plumbing and gas fitting. A valuable ref-
erence book for architects, those in pipe trades,
engineers, janltors and those intending to install
or alter heating or plumbing systems. All kinds of
measurements nrrun;fﬂ] In tables. Fully illustrated
with euts and complete working plans.

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Series of Practlcal
é&ggnu&ls. Edited by Paul N. Hasluck, Prlee, each,

BOOT-MAKING AND MENDING Including re-
pairing, lasting and finishing, Illustrated. 179 en-
gravings and diagrams. %’rice, ble, Contents:
Hepairing heels and half-sollug; patching boots and
shoes; re-welting apd re-soling: boot-making; last-
ing the upper; sewing and stitching; makfng the

heel; knifing and finishing; making riveted boots and
shoes,

Others of the get are:
HOUSE DECORATION. Price, 50e.
HOW ToOo WRITE SIGNS, TICKETS AND

POSTERS. FPrice, L0e.
WOOD FINISHING. Price 50c,
DYNAMOS AND ELECTRIC MOTORS,
Price, bie,
Ul’ﬁﬂ{:l.ﬂ BUILDING AND REPAIRING. Price,
e

DECORATIVE DESIGNS OF ALL AGES FOR

ALL PURPOSES., Priee, H0e.
MOUNTING AND FRAMING PICTURES,
Price, blc.

SMITH'S WORK. Price, G0e,

GLASS WORKING BY HEAT AND ABRA.
SION. Price, L0c,

BUILDING MODEL BOATS, Price, Gle.

ELECTRIC BELLS: HOW T0 MAKE AND
FIT THEM. Price, e,

BAMBOO WORK. Price, G0c.

TAXIDERMY. Price, &0e¢,
TAILORING. Priee, 60c,
PHOTOGRAPHIC CAMERAS AND ACOES-
SORIES. Price, b0e.
OPTICAL LANTERNS, FPriee, H50c,

ENGRAVING METALS., Price, blc.
HASKET WORK. FPrice, 60c
BOOKBINDING. Priee, G0e,
BENT IRON WORK. FPrice, ble.
PHOTOGRAPHY. Price, 60c,
TUTPHOLSTERY. Price, oG0c.
READY SHORTLY.
LEATHER WORKING. Price,
HARNESS MAKING. Price, H0c,

Gle.

SADDLERY. Price, Glc.
TECHNICAL INSTRUCTION, Important new
geries. Edited by Paul N. Hasluck. With numerous

illustrations of the text. Each book contalns about
160 pages. Crown 8vo. Cloth. Each, 41,
PRACTICAL DRATGHTSEMAN'S WORK. Price,
£1.
PRACTICAL GASFITTING. Price, $1.
PRACTICAL STATRCASE JOINERY. Price, $1.
PRACTICAL METAL PLATE WORK. Price,
$1.
PRACTICAL GRAINING AND MARBLING.
Price, %1.
OTHER VOLUMES IN PREPARATION,

SPON'S MECHANICS' OWN HOOK. 702 pgﬁ&
1420 1llustrations. Half leather. Price, $2.50. en-
eral method of treatment of each sabject is first,
the raw materials worked upon, its characteristies,
varlations and suitabllity; secondly, the tools used,
the sharpening and use; thirdly, devoted to typleal
examples of work te be done, materials and how to
do simllar work. Nearly all of the mechanical
t;-ndea are here included and some of the profes-
glons.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.,
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VAN NOSTRAND SCIENCE SERIES. 16mo.
|Bau.rtls. 60c, each. Amply lllustrated when the
subject demands. Put op In a uniform, neat and
attractive manner. Bubjects are of an eminently
|M:it'utlﬂc character amd embrace a wide range of
toples. The following eltatlons may be noted as
types of this notable set:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C. BE. 3rd American
edition. Revizged and partly re-written, with an
|arpeu:]1r. on “Theory of Chimney Draught,” by F.
Idell, M. E.

STEAM BOILER EXPLOSIONS. By Zerah Col-
burn, New edition, Revised by Prof. B. H. Thurs-

ton. Price, Slc.

| FATIGUE_OF METALS UNDER REPEATED
iBTH.AINH. Price, 650c. With WVarlous Tables of
Results and Experiments. From the German of

Prof, Ludwig Spangenburgh, with a preface by

8. T. Bhreve, A. M.

TRANSMISSION OF POWER BY WIHE
ROPES, Price, 60c. By Albert W. Stahl, U. 8. N.
Second edition. Rovised,

TRANSMISSION OF POWER DY COM-
PRESSED AIR. Price, 50c. By Albert Zaliner,
M. H. ew edition in press.

GAS-LIGHTING AND GAS-FITTING. Specifica-
tions and Rules for Gas-Piping. Price, 60c, Notes
on the Advantages of Gas for Cooking and Heating,
and Useful Hints to Gas Consumers. 2nd edition.
E‘.E-ﬁvrltt{'u and enlarged. By Wm. Paul Gerhard,

TWENTY-FIVE CENT SERIES

SETUDY OF ELECTRICITY FOR BEGINNERS.
Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, y‘x‘u“lrlug, and
to all Branches of Electrical Work, By Norman
Schnelder. 54 illustrations and 6 tables, Price,

.

DRY BATTERIES, Especially adapted for Au-
tomabile, Launch and Gas Engine Work: Medleal
Colls, Bells, Annunciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery. 30 fllustrations. 2be,

SMALL ELECTRIC MOTORS. How to make
and use them, Including design, examples of small
motors and their applications, speed controllers,
starters, fuses, ete. 45 [llustrations. Price, 2be.

SIMPLE EI:'IEN']‘_!FI[‘- EXPFERIMENTS. How
to El‘-l'fﬂi'ﬂl entertaining and Instructive experiments
with simple home-made apparatons. 59 [llustrations.

MODEL BOILEH MAKING, Contains full in-
gtroctions for designing and making Model Btatlon-
ary, Marire and Locomaotive Boilers, Fully {llus-
trated. Price, 256c.

METAL WORKING TOOLS AND THEIR USES,
A Handbook for Young Engineers and Apprentices,

Shows how to use simple tools required in Metal
Working and Model Making. Illustrated. 25c
THE LOCOMOTIVE, SIMPLY EXPLAINED.

A first introduction to the study of the Locomo-
tive Engine, thelr Deslgn, Construction and Ercc-
tion, with a short catechism. 26 illustrations, 2bc.
ACETYLENE GAS, HOW TO MAKE AND USHE
IT. A practical handbook on the uses of Acetylene
Gas, suitable apparatus for its generation, hints on
fitting up, cte. 34 {llustratlons. Price, 26c,
JOINT WIPING. Practical hints on, for hegin-
ners in plumbing, describing In detall the various
operations and fully fillustrating them from ®actual
work. Prlee. 2be,
WOODWORK JOINTS, and

How to make

where to use them. Mortlese and tenon jolnts, lap
joints, dovetnil %ninim glue joints, scarfing joints,
elrenlar work, with 137 illustrations. Priee, 25e.
DIAGRAM OF THE CORLISS ENGINE, A
large engraving giving full particulars. Explanation
of figures. 13x19 in., Price, 2b6c,
ELECTRICAL CIRCUITS AND DIAGRAMS,

TNastrated and explained. New and oviginal draw-
Ings comprising Alarms, Annuneciators, Automoblles,
Bells, Dynamos, Gas Lighting, Motors, Storage Bat-
terles, Street Rallways, Telephone, Telegraph, Wire-
lesg Telegraphy. By Norman Schoelder.  26c,

HOW TO INSTALL ELECTRIC BELLS, AN.
NUNCIATOHRS AND ALARMS, Including Batteries,
Wires and Wirlng, Circuits, Bushes, Baﬁa, Burglar
Alarms, Filre Alarms, Thermostats, Annunciators,
and the Locatlon and Remedying of Troubles. By
Norman Schneider. Price, 2bc,

MISCELLANEOQOUS

ELEMENTARY FORGE PRACTICE, By John
Lord Bacon, Instructor in Forge Work, Lewis In-
stitute, Chicago. 262 pages., Cloth., Price, $1.50,
Contents: General description of forge and tools;
welding, caleulation of stock for bent shapes; up-
setting, drawing out and bending: simple forged
work; caleulation of stoek and making of general
forging: steam hammer work; duplicate work: man-
ufacture of iron and steel; tool-steel work; tool
forging and tempering; miscellaneous work; tables,

LOCOMOTIVE OPERATION. By G. A. Hen-
derson. 538 pages; (llustrations. Cloth., Price,
£3.560. The object of this work I8 to give a coms-

plete and systematie discussion of the theory and
practice of locomotive operation with the results
accomplished and the effect of the action upon the
varlous parts, as well a8 the amount of fuel and
water needed to perform soach needed work, rather
than an exclugive treatise upon the mere manipula-
tion of the machine. The order of contents 8@
Inertia, steam action, resistance, sllpping, braking,
gteam ecapacity, hauling capacity, water consump-
tion, fuel consumption.

TEXT BOOK ON ROOFS, By Mansfield Merrl-
man. Part I. Bixth editlon rewrltten and enlarged.
326 pages; Illustrations. Cloth, Price, $2.50. The
contents inelude treatlses on stresses in roof trusses,
highway bridge trusses, rallroad bridge trusses,
miscellaneons trasses, deflectlon and internal work,
historieal and ceritieal notes,

WIRELESS TELEGRAPHY. By A. Frederick
Colling, 500 pages; illusteations. Cloth. Prilee,
£3. Describes the hlstory, theory and Erattice of
wireless telegraphy In a way to rouse the enthusi.
asm of the layman, as well as the professional. A
happy regard for detalls and minor points makes
the whole a remarkably elear amd interestlng ac-
count of the Bclence,

MODERN ELECTRICITY. By Henry and Hora.
3556 pages; 150 illustrations, Cloth Price, $§1.
Thoroughly accurate and sclentifie in Its explana-
tion of X-rays, wireless telegraphy, radium, trans-
mission and distribmtlon, power stations, wirlng,
and written In uwlain English. An essentially prac-

tleal handbook for students, apprentices and elec-

trieal engineers.

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 6be, Undoubtedly the best
book published for students of arithmetie. Do not
despalr because through neglect you have forgotten
what you. once knew about this branch of math-
ematles. This new method requires no teacher.

YOUNG ENGINEER'S GUIDE., New edition re-
vised and enlarged. 254 pages; {llustrations. Priee,
2£1. Covers the entire subject of care, management,
operation, repairing, engineer’s lecense and varlons
wints of equal importance, and is endorsed by lead-
ng engineers in all parts of the country.

HOW T0O RUN ENGINES AND BOILERS. By
E. P. Watson: illustrated. Price, $1. Written in
plain language and well adapied for vse as a texts
hook by the engineer and boller maker.

MODERN COTTAGE ARCHITECTURE B
M. B. Adams, Large quarto; 79 pages:; llustrated.
Cloth. Price, $4.50. Contains an introdoctory es.
say on cottage bulldlng 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 characteristics and con-
ditions of the technieal progress of the nineteenth
century: the development of Amerlean minlng and
metallurgy and the equipments of a training school;
wastes in mining and metallurgy.

SOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



100,000 COPIES of
Popular Mechanics

Will be Printed for the April Edition

Of this issue over 25,000 copies will
reach owners, officers, managers or super=
intendents of industrial works of all kinds

in this country and abroad.

We recommend this edition to adver=
tisers as an exceptional opportunity for
profitable advertising.

In accordance with our fixed policy ad-
vertisers are invited to examine our circula=

tion records at any time.

We stand ready to cancel all bills for
advertising in any issue where we cannot
show convincing proof of the publication
and circulation of the full number of copies

claimed for any issue of this magazine.
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“Want" and “For Sale” Ads, 3 cents per word, pa ¥
ithle in advance,. Replies may be sent to 8 nomber,
are Popular Mechanics, and will be forwarded with-

nt extra charge,

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of Mo-
toring: the orviginal avtomobile school in Chleago.
One hundred and eighty graduotes the past year, to
whom we refer upon request.  Automaobile owoers,
prospective buyers and young men waptiag to he-
some expert chaunffeurs will save a great deal of
money and a lot of worry by studying the moechanism,
"are and repair of gasoline antomobiles, in oar shop,
where all parts are open so you can see how they
are made, and how they operate. We give thoroogh
and  practical  instruetion,  Competent chaoflears
supplied. Address, Chivago School of Motoring, Dept.
B.. 24 Michigan Ave.. Chleago, TIL

WANTED—S8econd-hand 110-volt compound munlti-
polar generator 250 to 300 amperes (500 or 600
lights), apeed from 600 te 750 R, P. M. Must be in
perfect condition, Give full deseription and quote
price. Kentucky Automobile Co,, Lonisville, Ky.

“LIVE MEN AND YOUNG MEN"-I have the
catalogue of large manufaciuring coneern with offices
in 16 principal citles, Every month I buy goods from
them and =ell them here, without canvassing, making
about $150. The items took highest 8t. Louix honors
and gell for 31 to £5, while they ereate the greatest
supply trade on record, =0 that the business steadily
increages. They also save their cost. 1 have done
this seven vears and you ean do 1t where you live,
Write me, enclosing $1 and I'll send yon my letter
and two pamphlets and you can get a catalogue; look
over your lecality; be sure it's so; then go ahead. A
suftable business or additional line for anyone. Write
to-day. E. R. Hough, Johnstown, N. ¥.

WE HOLD PATENTS on a new style barbh wire
aod we are In the market for special machinery ne-
cegaary for the manufacture of the some,  For full
particulars write The Frost Wire Fence Co., Cleve-
land, .

WANTED—Firemen and brakemen on all Nerth
American rallreads. Experience npnecessary.  Flre-
men, $75 to $100, become engineers and earn $180

monthly. Brakemen, $70, become conductors amd
earn $150. State age. Send stamp. Name pnslti:m
preferred.  Rallway Assoclation, Department 174,

Isabella Building, Chicago,

FOR SALE—Flive dollars wlil buy new 10-dollar
water power dynpamo; fit any househod faveet; write
what you have in exchange, Herman J. Kestner,
Chester, Pa.

FOR SALE—Ford 10 H. P. touring ear like new,
$475; Olds, $£250; Bearclimount, $225; Mobile, 3185;
12 H. P. Bennington, 2 or 4 passepger car, 3$350;
Stutts runabout with top, $300; fine steam surrey,
$350; Most of cors are almost new. Gears and mo-
tors cheap, Write for bargain sheet: T, 8, Culp,
Canton, Ohlo.

FOR SBALII—18 H. P
abont: will trade.
chanles,

Want ran-
ciare Popular Me-

tomring ear.
Address 2052,

FOR SALE—Opposed motor, new, $65.00.
Symonds, 201 N, Falrtichl Ave., Chicago, 111

TO EXCHANGE—Have job printing outfit; want
good runabout.  Walter Fazold, Keswick, Town.

FOR SALE—Cheap, one X6 marine engine,
new Bullock Igniter, one Eldridege rouanbount
maobile, with double opposed evlinder engine
223, Burlington, Wis.

SINGLE CYLINDER MOTOR with transmiszslon
gear from 6 to 10 H. P, $100 net for the 8 H, P,
$115 net for the 100 H, P. Motor amd transmizssion
gear monnted on sab-frames, Two-eylinder 10 H, P,
motor with transmission gear, 125 net, Syracuase
Gear Company, Syracuse, N, Y.

FOR BALE—Gasoline engine, 8 H. P, nr wil
trade for motorcyele. O Gllllvan, W. Jefferson, O,

WANTED—Light touring ecar 10 to 15 horse
Must be in good condition and cheap. Chas,
Keawlck, Towa.

FOR SALE—Twn 2 H. P. Marsh bivvele engine
with Jump spark coil and batteries, gom] o= new, IF
you are quick $25 takes It. Address 2051, care Pop-
ular Mechanies,

FOR SBALE OR EXCHANGE—Automobile gear,
Address C. C. H., 18 North Front 8t., Columbus, O.

BUSINESS CHANCES.

WHY NOT INCREASE YOUR EARNINGS by
miaking kev-checks amnd stamping names on tools, ete.,
for your friends, shopmates, business men, ete.? We
sell complete cuttts—ineluwding stee] lotters and fig-
ures, German silver key check blanks., Enclose
atamp for particulars. Western Novelty Works, Falr-
bury, Nebh.

A, M.

ome
Huto-
Box

OWEr,
Neres,

SHOP MEN make good commissions representing
the Ameriean Brotherhood.  Also position now oapen
ifor a state superintendent and a distriet manager.
Good zalary and commizsion to eapable man, Write
for partienlars,. The Amerlean Brotherhood, 1211
Willlnmaon bullding, Cleveland. O.

FOR SA l;E—\':thmthTu[t-t-:nt on & carpenter’s fold-

Ing square. Woyld consider a promoter. R. Eller,
234 N. Franklin St., Chicago,

to sej] self-wring-
A pood agent can make iz money,
Slusser, Dept, P., Columbus Grove,

WANTED—Canvassing agenta
ing Floor Mops.
Address H. L.
Ohio.

MEN WITHOUT MONEY—Have vou an inven-
tien and no money to push 17 Send me your draw-
inge. I will glve expert adviee and manufactore for
you, If possible, I have a modern factory and per-
fecting Inventiong i my business. Manufacturers
are looking for something to make., My charges are
£1.00. Don't throw voor jdeas away. 1 can etart
you If your ideas have merit. Your idea {8 certainly
worth £1.00. Paul 8. Baker, Muscatine, Ia.

BLACKSMITHS.

GOOD BLACKSMITHS ARE BCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tonls first for all
from the surgeon to the safe blower, by using Toy's
Treatise on new steels explaining how to work them
with 76 new methods for working all difficalt jobs,
Ten receipts for making your own compounds for
welding different kinds of steel =olid, Thermite weld-
ing fully explained; also two colored tool tempering
charts: chart A explalns all anneallng and harden-
ing;: Chart B explaing both scientific and plain tem-
pering to a standard. All the above for £1.00. Val-
uable samples free. W. M. Toy, Sidney, Ohio.

EDUCATIONAL.

To STUDENTS OF ELECTRICITY. A complete
electrical course at home, containing 30-page Detall-
Book, 200-page Text-Book, 200 Experiments, and over
100 pleces of apparatus. Price, complete, only 35.60.
Catalogue “P" explains this and other remarkable
offers, Thomas MM, 5t John, 548 Ninth Avenue,
New York.

FOR SALE—Library contalning the following
hooks by the International Correspondence Schools:
Vols. 1B and 2B Machine Shop Practice: Vol, 14
Flectricity and Magnetism: Vol, 27 Locomotives,
Alan Mechanieal Englneering Power Plants, by Hut-
ton. Modern Machine Shop Tools, by Vandervoort;
Slide Valve Gears, by Halsey: The Slide Valve, by
Begtrup. Above books all new and perfectly clean,
Cost $32: will sell for $21. L. B. Reiter, Room No.
4, Ashtabula, O.

FOR SALE—Or exchange—an electrical engineer-
ing coorse In  the Ipternational Correspondence
School, Including six bound volumes, unused. P, O,
Bax 2325, Washington, Ix, C,

FOR BALFE—Complete power plant for steam
automobile engine, pumps, boller, tanks, ete. Ad-
dress Chas. E. Thrasher, Cambridge, Towa,

RE-SILVER OLD MIRRORS!'-At 10c¢ each;
brings voun £5.00. We teach, and trust you: 10c
brings sample mirror and 32-page booklet; all about
mirror-making for profit. We guarantee our priae-
tleal methods: no recipes, no answers withont the
dime. Hullingers Mirror School, Franeesville, Ind.




PHONOGRAPHS fitted with the “Symphony™ dln-
phragm have a tone never before equaled. Semwd
stamp for full particulars. Irving Kimball, inven-
tor, 2828 Washivgton street, Boston, Mags,

FOR S8ALE-1L C. 8. rivil: engloneerlng  course,
cheap. Address Lystrap, 2108 First Ave,, Seattle,
Wash,

TELEGRAPHY.—Cirealar froe. Wonderful anto-
matic teacher; five styles, £82 and up.  Omnigraph
Co,, Dept. 1., 39 Cortlandt street, New York.

PLUMBING SCHOOL—Special rate—two months’
Instinetion, day cloass, $25. 'ractienl  School of
Plumhbhing aml Heating, 3639 Nicollet Awve,, Min-
neapolis, Kinmn.

FOR SALE—Omnigeaph, automatle telegeaph In-

strument. Some back numbers of Popuolar Mechan-
fes and Seientific American. W, Jullan, Greenville,
Mich.

WANTED—Electrical workerz and stundentz to
subscribe for Electroecraft., Correct wiring methods
plainly talid.,  [Tsefnl diagrams. Electrocraft Pub.
Co., 03 Griswold 2t., Detrolt, Mich.

FOR SALE

———— -

FOR SALE—Fine machinery and teols in perfect
condition: see the list on page 1287 Popular Mechan-
frs of Decewber, 1905, 1If you do not have a copy
of that fssue szend 10¢ to the publishers for It. It
will pay you to study the list carefully and corre-
gpond with the owner., Address 1257 Popular Me-
chanies,

FOR SALE-2 H. P. air-cooled engine with new
spark coll, ploz and earburetor, cheap; good coodi-

tion. Address (3. V. Cnole, Alexis, 111
FOR B3ALE-2 H. P. alr-coaledl gasoline englne
with spark plug. batteries, and eoll, rendy to run:

little nsed; $556 takes it
roe, Mich.

FOR BALE—1.000 gteam and water pauzes at 51,

Address F. W, Rose, Mon-

All sizes—40-1,000 lbs. Sent C. O, DI, J, L. Lueas,
Bridgeport, Conn,

FOR SALE—Press, 41{x61., new; two rollers;
cheap.  Monox SBupply Co, 261 Washington Court,
Loeain, O,

FOR SALFE—8Ix H. P. upright boller, $35.
271, Aspinwall, Pa.

FOR SALE—LIst «f articles malled on applieation,
including the following: 4x6 printing press with type;
4% x6L, camern; library card index; electric motor:
batterfesz:” telograph instroments: spark eoll, ete.:
fish aguarinm. Beoklet and eatalogue sent to those
Interested. Address 2053, care Poepular Mechanies,
Chicagn,

FOR SALE—Cheap, if bargain 2 made soon, Holm-
laud's catting nipper for removing nalls and tacks
from the jnslde of boots and shoes, inelading patent,
drop. dieg, special cutters, stock on hand and partly

Box

worked up buzipess.  John A, Holmlund, Mason
Clty, Towa.
FOR SBALE—Twentieth Century steam engine

castings and drawings, 1 te 1 H. P, always In pro-
grigs, Hend for elrewlars and photographs. B, R.
Wicks, Bridweport, Conn.

FOR SALE—Or exchange, Winchester 22-In, long
repeating rifle: fine condition: Lyman =ights: pald
$138: want 25-21 Stevens., Address Dwighe 7. Diltz,
Greenville, O,

T FOR SALE—1 H. P. maripe steam
pump. Also a 4 H. P. aute boiler,
rence Carter, Bellefontaine, ©.

FOR SALE—Several 2 . P. gasollne englnes,
also a lot of patterns amd castings for same, A lot
of emery stands: alse the patterns; several 4x4 aijr
compressors; one 8 H, P. electrie motor, Address
J. F. 8chulz, Box 176, North Chicago, 111

FOR SALE OR TRADE—Mackinaw sall boat,
carvel bullt, 28y ft, hy 8% ft. heam: cost $I50, and
whig Imilt of first-clags material by day work: used
only two months: evervthing in first-class condition.
RBeason for selling owner muost leave lake, WI sell
chenpr or trade for anything of equal valoe, No. 2065
care Popuolar Mechanles,

engins  and
Address Lan-

FOR SALE—Castings or emery grinder head and
countershaft that vou ean boild on a 9in. lathe.
Small steam engloe and sewing machine motor cast-
ings. We make patterns from drawings. Blue
prints of grinder and countershaft, 25 cents, Saline-
ville Model & Machine Works, Salineville, O.

FOR SALE—ldeal doplex grinder No. 2, with ele-
vator; capacity, 45 bushels ear corn; good as new,
Fairbanke-Moree platform seales; weight, 1,600 lbhs.
P, 8 & 8. Barr, Davenport, Lowa,

FOoR SALE CGood violiln amd bow, $8; Martin
elarinet In O, 13 Keys, 2 rings and instruction book,
$7.50, or what have you to offer in exchange? John
A, Nelson, Cralg, Neh. S R

TN EXCHANGE—Regina music box, quarter-oak,
b ft. high, 24-in. deep, 32-in. wide, antomatic tune-
lift, carringe carries 12-tune sheets, Al condition.
Cost, 3$200; nlsa 16-tune sheets, 2014-in. diameter.
Photo sent, Want serew entting lathe with attach-
ment=, swing 10-in. or more. W. C. Price, Grand
Rapids, Milch.

FOR SALE—A complete electro-galvanizing out-
fit. Can be nged for other eleetro plating,  Every-
thing in good ecnditlon. Ioguire The Frost Wire
Fonee Co., Cleveland, O.

WANTED.

WANTED—A good serew cutting lathe, either foot
power or other. Have a $10-volt I. O, metor for
sale, 208 Merriam Bik., Council Bluffs, Ia.

WANTED—A 4 or & H., P. ldeal or Locomohile

—

steam engive. Give full particulars. H., A. Boe-
decker, Algonguin, Til
DRAFTSMEN WANTED—=We have positions

now open for draftsmen.  Call or address Western
Eleetric Company, Chileago, TIL

WANTED—A good man in every town and shop
to secure subseriptions for the host woodworking
jourpal published. Liberal commizsions and a good
chance to make money. Sample copy free.  Address
Waood Craft, 430 Caxton Bldg., Cleveland, Ohin.

WANTED—A aecond-hand engine Inthe, 8 ft. bed;
not lessg than 16-in, swing, Mnzt he fifted with
cross componnd rest and hollow spindle,  Give full
partieulars to O, Griesser, Jr., Medford, Wis.

MISCELLANEOUS.

NOTICE—-The whereabouts of T. A . MeAdam,
mechanie, formerly of Kewanee, wanted. Impor-
tant business, Notify at onee. W. G. MeAdam,
Kewanee, TIL,

“THE NOVELTY NEWS"—AN IDEAL ILLUS-
TRATED NOVELTY TRADE NEWSPAPER. Es-
pecially valuable to Manufacturers' Agents, Manu-
facturers aund Dealers in Novelties, Mall Order, or
anyone desiring to keep in touch with all kinds of
money-miking novelties, Subscription, 50 cents per
venr. Sample copy Tor 2e stamp.  “The Novelty
News Co,'" 708, No, 171 Washington St., Chicago.
TTWANTED—Hand or Toot-power wosdworking ma-
chinery. Geo, Granl, 317 Edgar 8t., BEvansville, Ind.

THE FAMOUS LAUGHLIN FOUNTAIN PENG—
Best on the market: equal any $3.00 pen. Two
styles, $1.00 and $1.50. Order quick. Barbour, 462
Cumberland Ave, Portland, Me,

I WISH ToO INFORM THE PUBLIC that I
have discoversd some of the most valunble methods
known for handling unnmanageable horses. I can
tell you how to bridle or saddle an unroly horse,
or how to hold a runaway,  Full Ioformation for
£5.00.  Satisfaction guaranieed, My methods all
have Ay 1 copyright.  Address E. O, Wilkerson,
Hamilton, Colwell Co., Mo,

SBOMETHING NEW—I have s successtol enging
which rans with gasoline and will positively develop
twice ag much power with the same amount of fuel
than any engine on the market. DPersons interested
are Iovited to write for details. Am desirous of
obtalning a partner to help promote the engine and
giet it on the market. Address 2054, care Popular
Mechanics.

WANTED—If yon have anything In light metal
manufacturing, job or experimental work, write me.
Lowest prices. Schwabe & Son, 535 W. Washington
8t.. Chicago.




WONDERFUL

PHONOGRAPH OFFER

If you love music, if you enjoy
entertainment, if you want to
male your home more cheerful
BE SURE to read
every word of this
great vifer

Mr. Edison says:

«I want to see a phonograph in every American home.”

The phonograph is Mr. Edison's greatest Invention, and it has become his hobby. He has practically dropped all
financial interest in his many other inventions, putting all his efforta to make the phonograph the model of perfec-
tion, until to-day Thomas A. Edison has made it possible Tor every American family 1o bring into their own home,
without paying us one cent, the great invention on which he has spent many sleepless nights and thousands of dol-
ars to perfect. Itis his pride and pleasure—he wants you to hear it—he wants you to have a phonograph.

NOW IS YOUR OPPORTUNITY!

GREAT FREE TRIAL OFFER

While this offer lasts—every responsible person can get on free trial A GENUINE EDISON phonograph direct
from us to your home without deposit, without guarantee from third partes, without formality of any kind.

Try it In your home, play the stirring waltzes, marches, twn-ntgﬁn, concert pieces, minstrel dialogues,
beantifal voonl solod and other beautiful Edison gold moulded records: play all these, and if then
you don’t care to keep tho outfit send it back at our expense. We charge ¥you nothing for the trial.

But Mr. Edison knows you will be glad $2. 0 0 A MONTH ]ﬂ:TstnTﬂnﬁrhinﬁ:ﬁi:ﬁ

rep hi honograph, for you ma
w,]:“’:p = pt‘ Ed,p s '"1,33 & m}{ e (larger installments for larger instruments). A
KEey AL MR O BERANEE. ST e nickel to a dime saved a day will buy a genuine
sum after free trial, balance ia Edison without interest on payments and at exactly

monthly payments. the lowest net cash prices.

SMUSIC HATH CHARMS TO S00THE THE SAVAGE BEAST.” Musle is an educator and a civillzer
az well as an entertainer. No man, woman or child can listen to a plece of music well rendered without
gaining some good from it

The Edlzon Phonograph brings into your own home the masterpleces of the great composers as well as
the latest popular mugic and opera gems of to-day., At your disposal you may listen to the great singers, the
famous bands or orchestras, the world's greatest minstrals, comle recitations, solos, ete. Waltzes, twa steps,
I lancers, quadrilles, and fancy dances are also played by the Edison phonograph, and thus music mayv ba

furnished for a dance without the expense of an orchestra. The muosic §s loud enough for large halls,
REHEHBE thizs wonderful phonograph s sent on free trial, mo money in

advance,. Write at once for free catalog of Bdison Phonographs,
and free catalog of 1,600 Edizon Gold Moulded Records. Once

you have tried an Edlson Phonograph ¥you would not part with it for many times
the small amount it costs,

GUSTAVUS BABSON, Manager

149 Michigan Ave., Dept. | 26E. - CHICAGO, ILL.

Your address on a postal card, will bring each month FREE supplement of latest Edison
FREE Gold Moulded Records. Every owner of an Edison should write us.

We accept cld machines in exchange for ne<w phonograpbs. / o
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LIGHT RIGHT Concentrate your light where you

need it, and get twice the light
at present cost or continue present
efficiency at half the expense by
using the

NATIONAL X-RAY REFLECTORS

For Show Windows, Stores, Desks, Residences, Libraries and Art Galleries. Don"t waste your 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-Ray Reflectors are revolutionizing the lighting field; you can cut down your number of
lights one-half, or s:cure twice the present effect without iocreasing your light bill. The reflector is made
of heavy glass, with a spiral corrugated surface, plated with sterling silver, This produces a brilliancy
never before oblained. It is a well known fact that sterling silver provides the highest reflective surface
known, on accounl of its whiteness and brilliancy, far superior to quicksilver or German silver plating,
The spiral corrugitions break the rays of light and there is absolutely no shadow thrown by the filament
of the lamp.

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 Co, = " ' eAsin sTReEeD

“Chicago”” Lathe Dog I_-“Yanl{ta'e"' Tools

- The newest, cleverest and most satisafactory in uase,

an l" 0 er and the first to be offered at 8o reasonable a price that
eVEry up-to-date mechanic could buy tools of thelr

quality and character. Other lools are very good tools,

but, “Yankee" Tools are better, Sold by leading dealers
in tools and hardware. Ask dealer to see them.

A first-class combination tcol for use in me-
dium and light machine work, Will prove a

time-saver on all work.
Ratchet Screw Driver No. 10 and 11, (8 Sizes.)

Ratchet Screw Driver No. 15. (4 Sizes.)

and Double Spiral Ratchet Screw Driver No. 30 and 31.
Invented e
by
Andrew ~ y :.::' = REF I
Kras Automatic Drill No. 40, 41 and 44,

of

- B

The tool Is constructed go i
as Lo change lnmaulli,' from Chicago
i

a lathe dog to a drill holder,

and can be used on all classes ¢ e
of work, whether taper or parallel: ellminates the Amfomacaa Bellh o 42

neceasity of using a new dog for each piece ofwork.
The tool willbe senton trial 1o any responsible Arm.

Manufactured and For Sale by Reciprocating Drill No. 50,

ANDREW F. KRUS @ CO. R~ T o
943 Elston Avenue, - CHICAGO, ILL. NORTH BROS. MFG. CO., Philadelphia, Pa.

Pledase mention Popular Mechanics when writinz: advertisers.
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Everybody Needs An Accident Case

Do vou know how tolreat a cut ora bruise, or how to
relleve a painful scald?
remedies at hand? Are they pure and antlseptic?
THE U. §. ENRERGENCY CASE

contains 18 articles, Including bandages, dressinTs, olnt-
ments, plasters, absorbent cotton, sclssors. First Ald
Handbook,etc., allin a compact m-.".g'iil:urin‘ and the price
is ONE DOLLAR, cxpress prepaid. )

If after examination you are not entirely satisfied,
we will cheerfully refund the money.

Large Size, for Workshops, Offices, Mills, ete., £3.50

U. S.EMERGENCY CASE CO.

25 Weaver Building, Utica, N. Y.
or HATCH & BRITTIN, Wholesale Agents, 1000 Flatiron
Building, New York.

POWERFUL
PRACTICAL
PERFLOT

A POINTED TALE -

DIVINE'S RED DEVIL WATER MOTOR- »

o any
fancet;
8000 revo-
lutions
per min-
ute; will
grind an
axe on A
lb&. prea-
sBure; %
horsee
POWErD O
80 1bs.
pressure.
Power
for: ron-
ning all
kinds of
small

machines

and for polishing metal surfaces.

PEICE COMPLETE—Including, emery, buffing
and pulley wheels, faucet connection, polishing com-
position, etc., $0.00. 83,50 and this “ad" will get the
maotor.

DIVINE WATER MOTOR CO.

206 BROADWAY, NEW YORK.

", . e . b N i B 5
ki i ".=| :'_'."IP Py, Y .

Connects |

Have you the nFirH::nct*E- and
5 |

|

that others are

: R
trying to Imitate ¥
our faucet water et
motor for grind- -
Ing. gharpening, ,Q,
polishing and lght ¥y
POW ST Warner's EL
“ Little Wonder ™ 1
motors are Lo be _,_},.’
found in every £
part of the globe. [}
They are “hum- =
m e sl 25,000 i
pleased customers *‘
are our hbest Les- [
timonials Oup b
patenta cover the oA
ezsential features s
of thiz machine, I
hence we Urge you o
to bheware of cheap o
and unsatisfactory T
Imitations which I
can cOpy our o
claims and our }
catalogues, but not e
our motor! At- -
taches in-a Jiffy to %
any water Taucet. |

Indispensable in the home for cleaning and pol- S
ishing silverware and cutlery; for grinding and ¥
sharpening knives, sclssors, hatchets, skates, £
eto. For running s:wing machines, cooling :
pans, bottle washers, kitchen devices or a dozen &
other useful things about the house. Price com- A
plete with emery wheel, 2 polishing wheels, ¥
pulley, sllver and steel polishing compositions,
$4.00, Send for an atiractive free deseriptive b
booklet for full and Interesting particulars, or

remlit direet to us. We are the plonesrs in this

line and our shipments are prompt as well as

gatlsfactory. A few dasirable agents still wanted

WARNER MOTOR CO. (Inc.)
Dept. 14 Flatiron Bldg.. N. ¥. C.

Migrs. of Water Motors, Water Pans and Accessories

WONDER Gasoline Engines

For 1906

|
|

s o

THE ENGINE

OF FEW PARTS

Has only one.

third the parts
found in other .
engines. The «
strongest, 81 m-
plest and best
engine on earth
for the money,
in fact so simple
a child can oper-
ste them. Two
cyele, jump
spark, mno
villves, gears:
eto.
We manufac-
tore engines foF
ANY purpose,
hoth marine and
gtationary, up to
CH. P

1% H. P. Single Cylinder 4 H. P. Single Cylinder
i H.P. Double Cylinder 6 H. P. 8Single Cylinder
& H. P. Double Cylinder

e S e ey ey ey e

Prices and terma will surprise yon. A fine agency proposi-

tlon. BEND FOR CATALOGUE.

THE R. M. CORNWELL COMPANY,

408 S2outh Salina St.,

SYRACUSE, N. Y.

o
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