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Navy has created a

FIREMEN,

Branch.

accepted.

NAVY DEPARTMENT,

opportunity for promotion to capable men.
clothing FREE on first enlistment.
and medical attendance in addition to pay. Age
limit for mechanics, 21 to 35 years.
The pay in different trades is as follows:
MACHINISTS, $40 TO $70 PLUMBERS AND FITTERS, $45
ELECTRICIANS, 30 TD 70 COPPERSMITHS, 65

CARPENTERS, 25 TD 70 BLACKSMITHS, 50
30 TD 35 SHIPFITTERS,

Young men without a trade, if between 17 and 25,
can enlist as apprentice seamen and be sent to a
Training Station and fitted for the duties of the Seaman
Branch, and for the lower ratings of the Artificer’s

Extra pay for continuous service, Honorable Dis-
charge, extra duty, etc.
Only American citizens of good character are

Application can be made at any Navy Recruiting Station or by letter to the
BUREAU OF NAVIGATION,

YOUNG MECHANIGS WANTED
FOR THE NAVY

The recent addition of several large vessels to the
demand for mechanics. Good

Outfit of
Rations, lodging

$40 TO 8§55

WASHINGTON; D.C.

Important to all Applicants for Engineer's Livense

EDWARDS’S
Nine Hundred

EXAMINATION QUESTIONS AND ANSWERS
FOR

Engineers and Firemen

An Eminently Popular Book.

Edwards’a 904 Examination (uestlons and
Answers for Englneers and Firemen (Station-
ary and Marine) who desire to obtaln a U, 8
Government or State License, DBy Emory Ed-
wards, Marine and Mechanical Engineer.

Enlarged Edition., 240 pages.  Full bound,
in pockethook form, leather, gllf edges.  Priee
&1.50, by muail, free of postage to anpy daddress
in the waorid,

g A efrcular showing in full the very elabo-
vate inder to this fmportant book eill e sent
free of postage fo any one who il apply.

&5 Our New ond Revised Catalogue of Prac-
tical and Seientific HRooks, 55 poges, v,
COMPLETE T0 FEB. 15, 19008, az well as owr
ather eatalogues and cirewlorvs, the whole eoe-
cring every branch of Seience applicd to the
Arts, gent free and [ree of postage 1o ony one
in iy part of the world who will furnish his
addregs.

HENRY CAREY BAIRD & C0.
Industrial Publishers, Booksellers and Importers,
810 Walaut St , Philadelphia, Pa., U.S. A.

1-6 H. P. Working Model

24 in. X 14 in. X 12 in.

SIZE: long high wide

Completeset of w nr‘kln:':dmwhu.w ol' 1'|Jme 1\. att's
Beam Steam Englne. ... .. wreins B 2,80
Complete set of eastings f::r 1-68 lI IT cieeee 15,00
Complete set of castings, ¥4 slze, 111" l‘ ...... 12.00

Execeptional opportunity for an amateur machinist. Flpe
for show window attraction.

Price of engine with boiler, complete. ... ........$100.00

CHAS. E. DRESSLER & CO.

141-147 East 23d Street :: New York City
Manufacturers of the
DE. FRIEDBURG BUNSEN SAFETY BURNERS

Makers of Models for Inventors and for Exhibitions,
Experlmental work and Developing of Inventions.

> Moving Picture Machines
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Shares

in the
Kornit
Manufacturing
Company

will advance
| from ten

to twelve

dollars
each on
| September
first.

HE STORY

BIG PROFITS MAKE BIG

The Kornit Manufacturing Company is receiving
letters and calls by almost every mail from different
manufacturers who wish to buy KEORNIT to use in
their business. One rubber manufacturer in Newark,
where our factory is situated, told Mr. Emanuel, our
factory manager, the other day, that he was just as
anxious as we were to have the time come when we
could sell him all the KEORNIT he needed, for it
would save him many thousands of dollars every
year by using KORNIT instead of hard rubber.
This is the reason we are advancing the price of
ghares from ten t) twelve dollars on Sept. 1.
assured that we will have a market for KORNIT just
as fast as we can produce it.
I eonsider one of the best opportunities to make an
investment, which will pay enormous dividends, that
will ever be presented to you.
ean at the present price.

OF KORNIT

...DIVIDENDS...

I fesl

Here is indeed what

Buy now while you

ORNIT was invented by

Joasy GUSTAY IBIE-
rici, a subject of the
Cear of Russia, residing at
Menkenhof, near Lleven-
hof, Russia, and iz a [HHo-
mogeneous Horn or Hoof
substance. Korolt Is pro-
duced by grinding horn
and hoof shavings and
palpable powder and then
heavy hydranlic pressure
homogeneous slab.  This

into a

under
heat  Inmto  a
glab produces a substance which can be sawed or

waste
pressing
with

turncd, the same as ordinary wood. Tt is of a
beautiful black consistency and Is EXTEEMELY
VALUABLE as a Nox-Coxpreron FoR ELECTRICAL
Srrrrigs. It is a matter of record that the elec-
trical Industry fn thls country AT THIS TIME
Does Not Iave a satlsfactory material for heavy
or high insulating purposes. A slab of Kornit
one inch thick was tested {n Trenton, New Jersey,
by the Imperial Torcelain Works and was FoUsp
ro HAave ResistEnp 86,000 Vours oF BLECTRICITY.
It may he interesting to note here that the heawv-
lest voltage which is tramsmlitted In this country

A FINANCIAL

By President CHARLES E. ELLIS

OPPORTUNITY

is between Niagara, Duffalo and Lockpotrt, New
York. The voltage transmitted by thls company
ig between 40,000 and 50,000 volts. Kornit Is
equally as good as a non-conductor for electrical
purposes and supplies as 18 hard robber.

The average price of hard vulcanized rubber for
electrical purpeses ls today considerably over one
dollar per pound—at the present writing some-
thing lke $1.25 per pound.

KORNIT CAN BE B0LD AT TWENTY-FIVE CENTS PER
I'ovxp, and AX EXORMOUS profit can be made at
this price, so that It Cax Easiny ng Segy that
where Kornit is Egrarny as GooDd, and as A
Marter or Facr, In many instances, a IBETTER
non-conduetor than hard rubber, it can compete in
every case where it can be used, with great suce-
cess on account of Its price. For electrical panel
boards, switchboards, fose boxes, cutoufs, ete,
there are other materials used, such as vuleanized
paper fibre, =late, marble, etc. A plece of vulcan-
ized paper fibre, 3x4x1 Inch, In lots of 1,000,
brings 20 cents per plece. A plece of Kornit of
the Saue Iiumexsions could be sold with the
Exonyovs Prorip or over 100 per ceENT at ten
cents. The absorptive gqualities of Keornit render
it such that 1T Is rFar PREFERABLE to that of vul-



canized fibre, Tt will not maintain a flame, Of
all the materiais which are now in the electrical
market for supplies and insulators there is, ag we
have stated above, none that are satisfactory.
Kornit will fili this place. Its tensile strength
per square inch averages from 1,458 pounds to
1,811 pounds, which the reader can readily sec
Is Morg TiHAN BATISFACTORY. This test was
miade by a well known electrical engineer, who
iz now nacting in that capacity for the TUnited
States Government, with a Standard Riehle Dros.
testing machine, d

Waste horn and whole hoofs are being sold by
the ton today principally only for fertilizing pur-
poses,  There s one town alone, Leominster,
Mass., where they have an average of eight tons

ME. JOHANN GUSTAY BIERICH, THE INVEXTOR
OF KORNIT, TN HIS SUMMER GARDEN AT
MENKENHOF, RUSSIA,

of borm shavings duy., The waste horn
shavings are now only being sold for fertilizing
material, These eight tons of horn shavings
manufactured into Kornit and sold for electrical
purposes would easily bring 3,000, At this price
it would be selling for less than one-fifth of what
hard rubber wonld cost, and about one-half of
what other competitive materials would sell for,
even though they would not be as satisfactory as

Kornit.

Kornit has been in use in Russla about four
yvears. In Riga, Russia, which Is the largest sea-
port town of Western Russia, the FElectrical
Unions there are using Kornit with the greatest
satlsfaction, finding it preferable to any other in-
sulating material.

The expense of manufacturing Kornit from the

oyery

horn shavings is not large, as the patentee, Mr.
Bierich, hag invented an economical and satisfae-
tory process which prodoces .an article that, in
the near future, will be used in the construction
of almost every building in this country.

Besides electrical insulators, Kornit can be used
for the manufacturing of furniture, buttons, door
handles, nmhbrella, cane, knife and fork handles,
bruzh and sword handles, revolver handles, mirror
backs, pleture frames, toilet accessories, such as
fancy glove hoxes, jewel cases, glove stretchers,
shoe lifts, ete.; office utensils, such as paper-
knife and pen holders, ink stands, pen racks;
medieal instruments, such as syvringes, ear trump-1
ets, ete., ete.; pieces for games, such as draughts,
chessmen, dominoes, checkers, counters, chips,
cribbage boards, ete. ; telephone ear pleces, stands,
ete, ; plane keys, typewriter keys, adding machine
and cash register keys, tea trays, nsh trays,
seoops, mustard and other spoons, salad sets,
cigar and cigarette cases, ecigar and cigarette hold-
erg, mateh boxes, and hundreds of other useful
and ornamental articles, all at a large and re-
munerative profit.

The Great Demand for
Kornit in this Country

TIIF.IH-‘! Is one manufacturer ALONE here in

New York that uses 60,000 square feet of in-
sulating material for panel boards every yvear.
ITe 1s now using slate and marble, but IT Is NoT
SaTisFacTory, for the repson that In boring and
transportation It DBrEAKS S0 EasILY., RKorsir
WILL Axswir THE PurroszE oF MAXUFACTURING
PPaxer Boapps Very Moocn Mok SATISFACTORILY.
On 80,000 square feet of Kornit there would be
a net profit of over 30,000, or 50 cents for every
gquare foot wused, THis Oxg EXAaMrreg s cited
to ghow you THeE ExorMmovs ProFirs which can
be made. There are a great many other panel
and switechboard manufacturers in this country.
Youn may be [nterested to know that a panel
board is @ small switlchboard., There s one or
more on every floor of all large boildings where
electricity is used. They ench have a number of
switehes mounted on them, o (hat those in chawge
can turn certain lghts on or off, and by these
panel boards all the electrical power In the build-
ing is controlled, "They must he of a relinble non
conducting material, Kornit can be used for this
purpose almost exclusively. The largest electrical
manufacturing concerns in Iiga, Russia Ark Usixg
Kopxir Oxny vor THis varose, after having
iried all other so-called non-conducting composi-
tiong, The electrical trades alone can consume
a great many tons of Kornit every day in the

yvear. If only two tons of Kornit are manufac-
tured and s=old every working day in the year
It WiLL ExapLe THE KorxIT MANUFACTURING

CoMPANY To Pay 16 PER cEST IMVIDENDS EYERY
Yean, Of course, if four tons a day are sold
the dividends will be 32 per cent per year. THIS
1% xoT [MrRopAnRLE, AN Exrent ELecTricarn Ex-
vingEer who holds one of the most responsible po-
witions here in New York City made the state-
ment, after thoroughly examining and testing




Kornit for electrical purposes, that in his most
congervatlve estimation there can be ten tons of
manufaciured Kornit sold every working day in
the first year. This would mean that the Kornit
Manufacturing Company would pay a dividend ont
of its earnings the first year of over seventy-live
per cent (759%). Thig is probably more than will
be pald the first year, but there certainly seems to
be a good prospect of paying a large dividend the
first year.

THerg WiLn Be S8vcn ax ExorMovs DEMAND
ForR KORNIT THAT, FrROM Yean 1o YEAR, THE IFvi-
pEXDSE EArxEp WiLn BeEcoMep LARGER AND LARGER.
THIS 18 THE BEST OrronTuUNITY TO MAKE AN IN-
vESTMENT THAT You Have EveEr Hap.

It iz a well known fact that Tae Mast LEGiTI-
MaTE and ProrFrrapie way to Mige Moxgey is by
manufacturing some product that is “NECESSARY™
and Oxe THAT CAx BE Froiny CoXTROLLED 8o that
nobody el=e can manufacture the same article,
Look at SBuagar (whicrh Is protected by a high

——— - -

-

ONE OF THE HEAVY HYDRAULIC PRESSES TN KOR-
KIT FACTORY WITH PRESSURE OF 720 TONS.

tarill) ; at Standard Ofl, the Telephone, the Tele-
graph, and we might go on and enumerate many
more monopolies. THEY Are THE Bl Moxey
Maxgers orF Topay. RKompxrr Caxsor pE Maxu-
FACTURED BY AXNYBODY IN THIS CorxTRY EXCEPT
OURSELVES ok oUR AcGENTS. We own all the patents
fsgned by the UNITED STATER GOVERNMENT (o the
Inventor, Mn. Jomaxx GUSTAY BIERICH, 1N RUS-
BIA. These patents Have Begpyx BovcHT from Mr.
Bierich and axe DvrLy TRANSFERRED T0 THE KOR-
NIT MaixvoraAcTURING CoMPANY and the same is
DuLy RECORDED IN THE PATENT OFFICE OF THE
UNITED BTATES.

We Have a Fine Factory
Complete in Every Detail

WE have a fine factory In Newark, N. 1.

(BELLEVILLE Brartion), im a most excellent
location, handy to the cars and also to the ship-
ping. Our Factory Is entirely completed and we
are manufacturing perfect Kornit slabs.

This iz one of the important epochs In my life,
and I firmly believe in the history of the manu-
facturing business in this country.

Mr. Krrr Biericn, the son of the lnventor,
who is n graduate of FreEipura UNIVERSITY, GER-
MaXY, arrived here from Russia on the 12th of
May, to take full charge of the scientific conduct-

If pou will carcfully cast over in your
mind and pick out tweenty of the wealth-
ivst people pon personally know yow ol
find in each case that it is a fact that years
agae cach one of these persons, or their an-
cesfors, learncd how to make a little
money oo a whole ot of work, apd {that
wow they and their children reap the bene-
fit in a golden harvest,

You can do the same,
make o boeginging, Here is a finencial op-
partunity.,  Toake advantage of it now—aot
tomarrvaw, but right now, today. You are
making mancy. Why not invest a litdle
anid fater on reap the benefit, It ia the weise
thing to de, and the wise and thowghtfuel
poeaple who are doing it arc the ones that
live in casc.

Oaly wou must

ing of our factory., Mgr Kurr BERIcH spent two
yvears in his father's factory at Mexgexonor, Ruos-
sia, and six months at the workshops in Riaa,
Russia, mastering every minute detaill of the
manufacturing and working departments. M
BrericH, Jr:, has been employed for six months
recently in superintending the erection of a Kor-
nit factory for the English company at Stoke
Newington, N. London, wHICH HE BROUGHT Tn
COMPLETION IN THE MOST SATISFACTORY MANNER.
Mg. BigricH, Jr., will have full charge of the Kok-
NIT FACTORY IN THIS COUNTRY. KonvNIT WILL QUICK-
LY BECOME A WELL ENOWN AND UNIVERSALLY USED
ARTICLE IN ELECTRICAL AXND OTHER TRADES OF THIS
COUNTRY, EARNING AND PAYING LARGE AND SATIS-
FACTORY DIVIDENDSE EACH AND EVERY BIX MONTHS.
A few shares obtained at the present price may
be the foundation of a fortune or the much de-
gired income for support in the unknown wyears
that are to come. We leave it to von if it would
not geem pood judgment to take immediate advan-
tage of this opportunity. Anyway, please write
me at once and let me know just what youn will
do. I it is not possible for yon to take shares
now, write and tell me how many you wonld like
and how seon it will be convenient for yom to
do so, provided I will reserve them for you at the



présént price. As soon as | receive your letter 1
will answer it with A PERSONAL LETTER AND WILL
ARRANGE MATTERS AS YOU WISH TO THE BEST OF
MY ABILITY.

REMEMBER, I fIAVE & GREAT MANY THOUSAND
DUOLLARS INVESTED IN THE Kouxtr MANUFACTUR-
ING CoMPARY, and the minute you buy a share or
more in this Company we become CO-PARTNERS a8
Co-sHAREHOLDEES, [t s for our mutual benefit
to watch and guard each other's interests., 1 wiLL
BE GRATEFUL IF YoU WILL WRITE ME TODAY, S0
that I may know just what you will do. 1 pre-
dict that after Kornit has been on the market for
a year that the farther advance in price of the
shares will be fully egnal to that which oceurred
in Bell Telephone shares.

I know you will agree with me that you have
never had presented to your notice a better oppor-
tunity to make an investment where such large

Oxg Huxprep DOLLARS WILL BUY TEN
SHARES., ONE THOUSAND IMLLARS WILL BUY ONE
HUXDRED SHARES, AXD s0 ox., On and after
september fivst the price of sharves will adeance o
ticelve dollors (812000 cach. Alter ycu have
hought one or more shares in The Konxir Maxup-
FACTURING CoMiPaxy you may feel as I do, that
you have placed your savings WHERE THEY WILL
DIRAW REGULAR and SATISFACTORY LARGE DIVIDEXDS,

I SHOrLD XOT BE A BiT SURPRISED If these
gshares paid dividends as high as one hundred per
cent in the not far distant futore. Consequently,
a Tew dollars invested now In the shares of the
Koyt MaxvractTumisag CoMpPany at the present
price of 210 each will enable you in the future to
draw a mEgrLan ixcoMe from the large profits of
the Company as they are earned. Tue DIVI-
DENDS will be pald semi-annually, every six
months, the first of May and November of each

SHARES.

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

profita can be made, because of the exclusiveness
of control, and the great demand and the low
cost of raw material, which Is now almost prae-
tically thrown away. Joln me In this investment
at the present price of shares and I assure you
it is my sincere belief that in the future yon will
gay: ““That is the day I made the most successful
move in my whole life.”

My Offer to You Today

TIIF: KEorxit MANUPACTURING CoMpaxy is in-

corporated under the laws of New Jersey
and is capitalized with 50,000 FULLY PAID NON-
ASBESSAELE shares at 210 each. TeN DoLLARS
WILL BUY oONE SHAre. Twexrty DoLLArS WILL
BUY Two sHARES, Fiery DoLLaps WiLL BUY FIVE

year. THI® 18 ONE OF THE BREST OPFORTUNITIES
YOU WILL EVER HAVE PRESENTED TO YOU 1N YOUR
WHOLE LIFETIME. I HAYE INVESTED A GREAT
Maxy Taovsaxp DoLLans 1IN THE KorNrT Man-
VFACTURING CoMPANY, aAND I FEEL SUume Iv IS
Oxg o THE Dest IsvestmesTs I Have EvVER
Mapg. 1 ecan THUTHFULLY say to you that 1
FIULLY BELIEVE that you will be more than pleased
with your investment and that YoUr WILL XEVER
pE soRryY, REMEMBER, that vou here have an
apportunity to become intercsted In a large indus-
trial manufacturing concern manufacturlng a
product, with an exclusive monopoly, which mas
NEVER BErORE been manufactured or sold Im this
country.

Remember, that it Is by no means an experl-
ment a8 IT HAS BEEN SUCCHESSFULLY MANUFAC-
TURED AND SOLD FOR OVER FOUR YEARS IN RussiA



AT A LARGE PROFIT, and the manufacturer and in-
ventor recently wrote that the DEMAND IS INCREAS-
ING EVERY DAY, beyond the capavity of their man-
ufacturing facllities,

Now Iz the time for you to take advantage of
this magnificent opportunity to make an invest-

ME. KURT BIERICH, THE SON OF THE INVENTOR
OF KORNIT WHO ARRIVED HERE DIRECT FROM
RUSSIA MAY 12, ANDWHO IS NOW DEVOTING
HISENTIRETIME AT THE KORNIT FACT-

ORY AT NEWARK (BELLEVILLE
STATION), K. J.

ment in these shares, before the price advances,
which will be the first of next month. I EARN-
ESTLY BELIEVE that In a {few years THESE SHARES
WILL BE WORTH FROM FIFTY DOLLARS TO ONE HUN-
DRED DOLLARS each, on account of THE LARGE DIVI-
pexps which the company will earn and regularly

pay each and every six months. It Is a well
known fact that ten dollar shares that pay fifty
{50) to one bundred (100) per cent dividends
will readily sell in the open market for 250 to
2100, Toe OvrLook Pokt Tue KorNiT MANUFAC-
TURING CoMPasy i such that it seems impossible
for the earnings to fall far short of these figures.,
[f the company only makes and sells two tons of
Kornlt a day for the first year, and made a
profit of only $200 per ton, it would mean a
profit of over sixteen per cent (169%) the first
year. If this busipess were doubled the second
vear, of course the earning capacity would more
than double, and the dividends would he over
thirty-two per cent (329%). IPProminent and well
known electrical engineers assure me that this
product cannot help apd is boond to make enor-
mous profits. 1 would recommend that you send
for as many shares as you may wish at once.
You, In my conservative opinion, can safely count
on the large earning capacity of these shares.
I will at once write yonu a personal letter with
full information, and send you our illustrated
book, “A Financial Opportunity,” containing a
seore of photographs of the KorxiT Industry,
taken in Russia. All letters bearing postmark
prior to September 1 will entitle writer to present
price.

PPleaze let me hefar from von before the price
advances to $12 per share

Yours very truly,

CHARLES E. ELLIS

PRESIDENT
717B Temple Court, NEW YORK CITY

[Mr. Ellis, besides being I'resident of thiz com-
pany, iz also President of two other large ang
successful companies, owning shares therein wval-
ned conservatively at over $250,000. 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 hia
guarantee is as good as gold. THis 15 a soccess-
ful man who wishes you for a Co-partner, as a
Sharcholder and Dividend Heceiver in this com-
pany. Remember you will do business personally
with Mr. Ellis In thls matter.]

+ -



BUILT TO BAKE

Will You Let Us Place a YOLMAN Range in Your Home on

FREE TRIAL

gation on your part whalever, that Tolman Ranges are absolufe range per-
fection and that one in your home will cut the fuel bill and housework in
half. Let us explain to you how we sell direct to you from our factory at

ACTUAL WHOLESALE PRICES

and thus save you $15 to $40 profits of middlemen and dealers. We give with
every range a TEN YEAR GUARANTEE, which is as broad and binding as we
can make it. WE cLAIM THAT TOLMAN RANGES ARE THE ONLY RANGES MADE
WHICH POSSESS ALL THESE FIVE POINTS OF MERITORIOUS PERFECTION—

Isn’t This What You Want When You Buy a Stove or a Range?

‘ ‘ FE want to prove to you, at our risk, in your own home, without any obli-

I. The range that will bake, heat and endure, 4. The range that has an OLD ESTABLISHED, REPU-
2. The range that is REALLY economical. TABLE manufacturer behind it.
3. The range which turns the gases and smoke into | 5. THE RANGE THAT WILL LAST THE LONG-
BAKING HEAT. EST.
The riveting, the mounting, the finishing are all done BY HAND, by skllled workmen, under the Pﬁrsunal di-

rection of our PRESID ENT, & guarantes that there i not a better range made today, and few A8 GOOL,

Is it not worth a mimite's time and a postal eard to send for our catalog, which tells all about this liberal special
offer?  Our catalog shows over 100 different styles and sizes of Woomd Cook Stoves, Heating Stoves, Steel Ranges,
atc.  We are making many other liberal offers for the summer months. Are you Interested? 1f so

SEND POSTAL FOR FREE CATALOG “G"

RS S JUDSON A. TOLMAN CO. ™istenreme




&y ‘ GHEE 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. §. STARRETT CO., ATHOL, MASS., U. §. A.
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Fisase mentlon Popular Mechanles when writing Advertisers.




NEW_EDITION NEW_EDITION

POPULAR MECHANICS

 SHOP NOTES for 1905]

BEASY WAYS TO DO HARD THINGS
OF DAILY USE TO EVERY MECHANIC

“Worth its weight in gold,” writes oae.
“Best book I ever had,” says another.

REVISED AND ENLARGED FOR 1905

Compiled from the “Shop Notes” Department of Populax
« « « Mechanics, up to and Including December, 1904 . ..

200 Pages : : : 385 lllustrations

“INDEXED SO YOU CAN FIND IT”
FOR SALE BY ALL NEWSDEALERS.

PRICE, POSTPAID, - - - - - - - 50 CENTS

—_— —
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To a Good Salary

There is adirect, easy way for you to help vourself to a de-
sirable position and good pay in the trade or profession
that matches your taste and ambition. All this with-
out leaving home ; without losing an hour's work or a
dollar of pay; without changing positionsuntil quali-
fied to step into the one you desire. Will you mail
the coupon below, and find out how the INTERNA-
TIONAL CORRESPONDENCE SCHOOLS will help you
to begin helping yoursell at once ?

This opportunity presented in the coupon is
YOUR opportunity. No matter where you live or
what you are doing, the coupon will help you to
do better. Mailing the coupon puts voun to no
expense or obligation. It simply gives you a
chance to find out all about the wonderful method
of money-earning training now within your reach
through the I. C. S. No matter if you are poor
and lacking in education ; no matter what obstacle
geems to be in your way, the L. C. S.—a great
educational institution with a capital of over
$5,000,000 —will find a way to help you.

Special Self Help Offer

To get you started at once the L. €. S. has
inaungurated a Speeial Seli-Help Offer
which removes the last excuse for delay. This
offer is good for a shorttime only. Mail the cou-
pon immediately before the offer is withdrawn.

= e e . e
International Correspondence Schools, Box 872 Scranton, Pa.
FPlease explain, without Tarther obligation on my part, how [ can qualify for a desir-
| able position and good salary in the occupation before which | have marked X

Hnuhkl.-.-elu'r Uhemibst HLullunur}' Hnulnecr

| Blenagrapher Textlle MILl Su pt. Civik l-'.llghu-(-r 1
Advertlrement Writer Electrician Bullding Contractor

| Bhow Card Writer Elee, Engincer Architee’] Dralitsman |
Window Trimmer Mechan'l Drafltamsn Architecl

i Commercial Law for Telephone Engineer Bridge Engineer I

Clerks & Bookkeepers] Elec. LIFh'I.Inn' sSupl. Eirpeinrnl Englneer

INlustronior Mich. Englneer Mining Engineer

| Civll Sservice HEurveyor |

N

l Btreet and No

/
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MAMMOTH MILITARY AIRSHIP

The Next War Between Great Powers Will Surely Include Conflicts in Mid=Air
and Beneath the Sea

Latest Military Balloon=--160 Ft. Long

Germany, ever foremost in military af-
fairs, has added one of the strangest appear-
ing air-craft ever constructed to her army
equipment. The envelope of this new war-
balloon is 160 ft. long, torpedo-shaped and
fitted with a rudder underneath and two
horizontal planes at the sides, forward,
which serve to preserve equilibrium and give
it the appearance of a sea monster out of its
natural element. Within the gas envelope
are two small balloons into which air i=s
pumped by the motor and which are used in-
stead of framework to hold the gas envelope
rigid. The basket which is suspended from
the middle, carries a 90-hp. motor which

both keeps the small balloons inflated with
air and drives the screw. The balloon was
invented by Major von Perseval, who claims
it can be deflated and packed up quicker
than any other now in existence.

In maneuvers before the German Minister
of War and a large number of military of-
ficers, it is said the balloon rose to a height
of 300 yds. and was directed and controlled
as desired. [t was made to describe a figure
eight eight times in succession and finally
was landed easily and without a jerk. Those
who made the ascent were the inventor, two
chauffeurs to attend the motors and Captain
von Krogh at the rudder.
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DRY DOCK “DEWEY” COMPLETES LONG VOYAGE

A Great Floating Machine Shop

The dry dock “Dewey"” has safely com-
pleted its long voyage of over 14,000 miles
from Chesapeake Bay to the Philippine Is-
lands, and is now anchored in 65 ft. of water
off Rivera Point at Olongopo naval station.
Four huge mushroom anchors are used at
each end of the big dock and the depth of
water enables all large wvessels to reach
it safely.

The “Dewey” left Baltimore on the 28th of
December, 1905—several months later than
had been expected—and was 196 days, or
about six and one-half months, on her way,
arriving at the Philippines July 11 of the
present year. The trip was a matter of
interest to nawval officials of all the great
powers. The dock is equipped with wireless
apparatus, and by this means her progress
and safety were reported from time to time.
It was necessary to widen the Suez canal
for the passage of the dock.

In rough water the old method of pouring
oil on the waves to smooth them was re-
sorted to, but not with the usual satisfactory
results., The opil did destroy the crest of the
waves and reduce the amount of water that
came aboard, but it also came back on the
decks of the tugs and made them so slippery
that its use had to be discontinued.

The dry dock “Dewey” is an important
factor in the new naval station now being
established at Port Olongopo. At present
all materials for repairs are brought from
Cavite, but this will not bhe necessary for
long. Elaborate coaling facilities are to be
provided at Port Olongopo and eight big
buildings, a city block in length and half

as wide, are to be erected as shops. There
will also be quarters for officers and men
and a hig recreation ground. The harbor
will he heavily fortified and the total

expenditure involved is about $10,000,000,
- p—

GLASGOW QUITS TELEPHONE
BUSINESS

The ecity of Glasgow, where municipal
ownership of public utilities is general, has
given up its telephone department and sold
the plant at a loss of $200,000.

The London Electrical Review says:
“Notwithstanding all the clamor made by
the municipal enthusiasts, all the talk about
cheap and efficient service, all the ingen-
jiously arranged figures in the accounts and
statistics, it has been evident for a long
time past that the Glasgow telephone venture
has proved an ignominious failure. * * #
That the Glasgow corporation would sell
their telephone system if they saw the least
hope of working it at a profit, or of main-
taining their ground in the competition, is
not to be imagined for a moment. The sale
means that the corporation realize that the
position is hopeless, and are glad of the op-
portunity of retiringe—without the honors of
war.”

—_———————

In rebuilding the electric line connecting
Oakland, Cal., and a suburb, Mateo, it was
found the two places had been moved 12 ft.
nearer each other by the earthquake,

{
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ALL-RAIL ROUTE, LONDON TO NEW YORK

Submarine Tunnel of 30 Miles to Connect England and France--Another Tun.
nel of 38 Miles Between Siberia and Alaska

From New York to London by 12 days'
travel in a palace car without change is the
dream of ambitious railway engineers. More-
over, the dream is likely to come true before
many yvears, as the best expert engineering
minds in the world, after exhaustive study,
have pronounced the daring conception not
only possible, but involving less serious
problems in tunnel construction than others
which are already built and in daily use.

The idea of a submarine tunnel between

The tunnel under the English channel
would be about 20 miles long. This project
also dates back 30 years and the company
which has a concession from the French
government some years ago bored 5,900 ft.
of test tunnrel and has spent over half a
million dollars. Little work has heen done
since 1894, during which year the British
government raised such strenuous objection
to the work that boring was discontinued.

The proposed route and distances are:

Siberia and Alaska has recently received Miles,
much attention in Russia, In spite of the London to Paris ........coiiiiivnnnnnnn 230
distractions that government has expe- Paris to Vienna .............c.c.vves 625
rienced of late. Neither is the plan as new Vienna to Warsaw .........covvvvrnns 350
as generally supposed, for it was discussed Warsaw to St. Petersburg. ............ 650
nearly 30 years ago, and in 1886 our own St. Petersburg to Moscow............. 400
geological survey reported on the subject to Moscow to Irkoutsk .................. 3,405
SIBERIA T ALASKA
BIFTE W FALT - 1% ("% ] (5] Fa L} 92 IJ'I-

T RAT N ARGE
AN

EAUZESNSTEAN
15 AMTE

Plan of the Proposed Behring Strait Tunnel

the United States Senate. Mr. Powell, who
made the report, stated the undertaking in-
volved—at that time—no greater difficulties
than those which existed during the con-
struction of our first transcontinental rail-
way, and since then great improvement has
been made in tunnel work. The original
idea was to bridge the straits, taking ad-
vantage of the several islands which are
directly in the route selected.

The advance in tunnel work has taken the
bridge feature out of the conditions, and all
engineers now agree on the tunnel as the
only way.

From East Cape, Siberia, to Prince of
Wales Cape, Alaska, is 38 miles, passing
through the islands of Diomede and the
island of Kruzenstern. The prime mover in
the enterprise is a French engineer, M, de
Lobel, who has studied the subject for years,
and who only recently received an inter-
ested hearing at the Russian court.

Irkoutsk to East Cape (Behring Sts.),

B BEIE v e T R R S 3,800
Across Hehring Straits...... SRR AT
Cape Prince of Wales, Alaska, to Van-

couver, B. C., to be built............ 2,300
Vancouver to Montreal................ 2,209
Montreal to New York.........0cueees 310

A o e e S 14,317

For years past the English Channel has
heen to engineers as was an unconquered
nation to Alexander. It offered a field for
brilliant achievement; the lure of Progress
rose like a sea siren out of its seething
waters and beckoned them to dare great
deeds. And again and again that weird call
has stirred to restiveness the hearts of the
English and the French peoples; but ever
the cautious islanders, feeling themselves
doubly fortified against foreign invasion
because of their insular position, hesitated
to link themselves by a land route with the
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From London to New York

European continent, and in their trepidation
the cause was lost. But the great achijeve-
ments of the present age, the assurance
given by the world's best engineers that
the project is wholly feasible and the amic-
able relationship now existing between Eng-
land and France have aroused a great en-
thusiasm for the enterprise on hoth sides
of the channel waters, and the English gov-
ernment is taking measures to authorize its
execution—the French government, with all
the sang-froid of that race, has long been
ready to take it up at a moment's notice.
As an engineering enterprise, according
to M. Albert Sartiaux, general manager of
the Northern Railway of France, the con-
struction of a channel tunnel presents no
greater difficulties than did the construe-
tion of the Simplon tunnel. The channel
tunnel would be longer, but there would be
no danger from infiltration and no such
high temperatures to be dealt with as there
were in the Simplon. However, the diffi-
culties of removal of waste would be greater.
M. Sartiaux discusses the project at length:
“Soundings and borings made in 1876 and
1877 gave assurance of the regular succes-
gion of strata under the bed of the channel,
as they are visible upon the opposite cliffs,
that they were without ‘fault’ at any point,
and these assurances were confirmed by the
test boring. The several strata are super-
imposed in curves of large radius and with-
out fissures. The thicknesses of the several
strata are practically constant as they ap-
pear upon the exposed cliffs. The cenoman-
{an stratum is clearly marked as suitable for
tunnel construction. It is about 170 ft.
thick and about 140 ft. of the upper part is

impermeable. This depth is sufficient for a
circular tunnel of from 15 to 20 ft. in
diameter without danger from the pressure
above and at a sufficient distance from the
water bearing strata below. From the in-
formation afforded by the test galleries
opened in 1883 at Sangatte and Folkstone it
appears that the entrance of water would
not exceed the capacity of a moderate pump-
ing outfit." In the coal mines of the north
of France the least inflow of water is found
in this stratum,

“It is more difficult to lay out the course
of the tunnel than to bore it. It must be
done by feeling the way, keeping constantly
at a certain distance from the treacherous
strata above and below. The task is much
facilitated by the fact that the use of elec-
tricity would permit the adoption of sharper
curves and heavier grades than would be
possible with other motive power,

“The tunnel should be built in two inde-
pendent galleries, Even with the favorable
conditions anticipated it might not be pru-
dent to construct a single tunnel 27 to 30 ft.
wide and 18 to 21 ft. high. It is infinitely
preferable to adopt the plan of two passages
16 to 18 ft. in diameter each and perhaps
60 ft. apart, which would thus have no
effect upon each other, while the tubular
form would afford the greatest resistance to
external pressure. However, the two pass-
ages should communicate every 300 ft., for
example.

“For the longitudinal profile there are two
possibilities: One assuring drainage by the
double passage which will serve for two
tracks; the other making the drainage gal-
lery independent of the railway tunnels.
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by Rail in 12 Days’

To the first plan there is a fatal objection.
“It forces the adoption of a hump profile;
that is, making the highest point in the tun-
nel at the middle with the lowest points
at the ends, whence the water would be
pumped. These are precisely the points at
which the level of the tunnel should rise or
be subject to a material prolongation and
grades which would reach the maximum
compatible with the adoption of electric
traction. The second plan is the one that
has been considered from the first with all
thie more reason that the drainage gallery
would serve during the construction of the
tunnel for the removal of waste material.
For this purpose this gallery should be made
about 10 ft. in diameter, and from it would
lead branches to the tunnel proper, as de-
scribed further on.

“Onece provided with a suitable passage
for drainage the tunnel proper would re-
quire a hump profile only for its middle sec-
tion of only a few thousand yards in length;
from this section it would rise upon a gently
increasing slope to the portals.

“The work would begin with the drain-
age passage, having its lowest point in and
gloping toward a well or pit upon the bank
from which waste material would be hoisted
and water pumped. In brief, the course of
the work wonld bhe as follows: The drain-
age tunnel having been constructed to ap-
proximately the middle of the channel, the
boring of the tunnel proper would proceed
from this point toward the shore. As the
course of the latter inclines upwardly as it
progresses, water of infiltration would flow
back and into the drainage tunnel, and as
the amount of water would Increase with

Time

the progress of construetion, this should be
taken inte consideration in estimating the
capacity of the drainage tunnel. With a
fixed :ection, the capacity can be varied by
giving a greater inclination toward the
point of discharge upon the shore. In order
to follow closely the direction of the strata
of gray chalk in whieh the work would he
carried on, the line of the drainage tunnel
and of the tunnel proper would diverge from
the starting point in the middle of the chan-
nel.

“In the lack of absolute knowledge as to
the conformation of the strata, the drainage
tunnel would serve for test purposes, from
which the thickness of the strata above and
below could be ascertained at intervals of
from 300 to 500 ft., or about once a week at
the estimated progress of boring. If the re-
sult of any tests should prove unsatisfactory
the actual course of the tunnel could be
varied without departing from the theoreti-
cal profile, making the tunnel more or less
ginuous. In this manner the actual charae-
ter of the stratum through which the tunnel
iz to pass would be reconnoitered, and this
knowledge would be further increased by
the transverse passages which would be con-
structed to intersect the course of the tun-
nel proper at as many points as might be
deemed necessary, and from each one of
which work could be carried on indepen-
dently, working in each case toward the
shore. According to the number of these
branches and consequently the number of
points from which the work could be car-
ried on consecutively, the time required for
the piercing of the entire tunnel is esti-
mated at from flve to eight vears.
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CHANDNEL TUNMNEL

THE BED OF THE ENGLISH CHAMMEL.

“From the traffic standpoint the relations
between England and the continent are de-
veloped to a very slight extent. It amounts
only to about 1,200,000 passengers hy all
routes, although there is upon one hand the
population of 42 millions of Great Britain
and upon the other over 100 millions, count-
ing only France, [taly and Central Europe.
This smallness of traffic is attributed almost
wholly to objection to the water passage,
since between France, with 40 millions of
inhabitants, and Belgium, Holland and that
part of Germany served by way of Cologne,
with hardly 50 millions, the annual traffic
amounts to over four millions.

“If the tunnel were ready for operation
today, it is evident that it would divert
nearly all passengers from the lines to
Boulogne and Calais, but it is possible that
it would have little effect upon the lines
from Southampton to Saint Malo. If it is
admitted that it would carry 90 per cent of
those now traveling by way of Calais and
Boulogne, 70 per cent of those by way of
Dieppe, 50 per cent of those by Ostend, 20
per cent of those by Flessingue and 5 per
cent of those by other lines, there would be
at once a patronage of 900,000 passengers
for the tunnel. But by the time within
which the tunnel could be completed, this
figure, with the proper allowance for natural
increase based upon previous statistics,
would amount to 1,200,000 passengers. This
iz the minimum. It is not a matter of doubt
that the number would reach five to six
millions in a very few years.

“In the matter of freight, estimates vary
from 1,500,000 to 5,500,000 tons per year.
This would include most of the merchandise
denominated as fast freight, but there would
probably be little effect upon slow freight.
It is certain that the traffic would support
the operation of the tunnel, but it is also
certain that at least at first the traffic would
be far from dense, amounting to 20 or 30
passenger trains and 30 to 40 freight trains
per day in both directions.”

The military objection =0 long raised by
Great Britain would be met by keeping a
congiderable force of men at the tunnel en-
trance at all times, and it is far from prob-
able that an enemy could succeed in sending
troops through, even unexpectedly—as in
times of profound peace.

The great advantages of unrestricted in-
ternational intercourse involved in the ques-
tion are hardly to be over-emphasized. The
dread of seasickness has kept traflic at its
lowest point; but with an electrically lighted
tunnel and electric cars, the tourist and the
Londoner and the Parisian will think mnoth-
ing of the little ride between the two shores.
Then, too, the shipment of merchandise now
entails two additional handlings going in
either direction which would be rendered
unnecessary with a tunnel route at an esti-
mated saving of $1.256 per ton.

The next link to be forged in the inter-
national route is a 3,800-mile railway line
across Siberia's frozen interior. That Rus-
gia in her time of stress and with her fear
of political intrigue and her disapproval of
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American independence should consider link-
ing the two continents is, to say the least,
unexpected. The new railway would be an
extension of the Trans-Siberian line which
now terminates at Irkoutsk. The difficulties
of construction owing to rigorous climate
and lack of facilitiec for transporting mate-
rial would be great, but not prohibitively
go. This part of the journey, probably the
least enjoyvable, would occupy only a littie
more than three days.

As stated previously, the old plan of
bridging Behring strait, using the Diomede
islands as central points of support, has heen
abandoned entirely with the improved
methods of tunnel construction. This under-
gea tunnel would be 38 miles in length,
pierced through solid rock and with a depth
of 192 ft. of water above it at one point,
yet the time required for construction is
estimated at only four years and the cost
would be about 250,000,000, It is said the
excavated material would not exeeed that

taken out for the New York Underground.
Naturally both Russia and the United States
would establish military stations at their
respective entrances to the tunnel.

From Behring strait to Vancouver, B. C,
is a distance of 2,300 miles to be covered
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by a steam railway line which will connect
with our transcontinental routes and make
them a part of the international line. The
advantages accruing to the United States
from such a line are apparent to the Amer-
ican at a glance. The most northerly rail-
way in Alaska at present is the Council City
and Solomon River road which has been
built over the frozen ground and serves the
transit of gold-miners, but the new line will
go far north of this, forming a trail of
civilization through a now almost inac-
cessible region.

It iz estimated that at a speed of 50 miles
an hour, the distance of 14,317 miles be-
tween New York and London could be cov-
ered in just 12 days. One of the great
difficulties is the carrying of supplies for the
trip into the frozen interiors of Alaska and
Siberia. Not only would it be necessary to
provide for the round trip, as it would be
impossible and prohibitively expensive to
procure supplies in these regions, but it
wonuld also be necessary to establish supply
stations for relief in case of protracted
blockades from heavy snows. But as the
lines wonld be operated independently, both
the Russian and the American systems
would share this burden.

THE FINEST MILK WAGON IN THE WORLD IS IN PARIS.

IT IS A 24-HP. MOTOR

WAGON, PAINTED PURE WHITE; 1S VENTILATED AND COOLED, AND ATTRACTS

ATTENTION WHEREVER IT GOES.
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A SKYSCRAPER COURT HOUSE

First Public Building to Adopt Modern Office
Construction

The new court house now under construe-
tion in Chicago marks the change from the
heavy, super-ornate and extravagantly ex-
pensive type of public buildings which has
characterized county and state buildings for
years past. Hereafter structures of this
kind are likely to be erected more in ac-
cordance with the best office buildings, and
greater attention paid to light, ventilation,
convenience and utility and less to produe-
ing simply an external exhibit of massive-
ness or ornament.

The Chicago court house will be steel
frame construction, 12 stories high, faced

POPULAR MECHANICS

AIR PROPELLERS FOR BOATS

Not Considered Practicable as Motive Power

Discussing the subject of propelling a
boat by means of an air propeller, a writer
in the London Shipping World says: *“Mr.
Holzapfel's analogy to a sailing ship being
driven along by the wind does not help
matters, as the conditions are quite differ-
ent. [ did not understand that he wished
to make an artificial wind by means of fans
and set up sails to catch the pressure from
such a wind, but that he wished to set up
fans in the air to act in the same way as a
propeller acts in water, viz., to get a for-
ward thrust by projecting a stream of air
astern. [ still believe that the forward
thrust obtainable in this way would be of

Mew Type ol Public Building

with granite. It occupies half a block in the
heart of the ecity, being 157 ft. by 374 ft.
The econcrete pillar foundations were de-
gseribed in the August issue of this maga-
zine. They extend down 120 ft. to bed-
rock., The building will he 205 ft. high and
cost $5,000,000, The columns form part of
the walls, windows being placed between
but not behind them.

Not only will there be a great gain in
space but the light will be much superior
to the old style public building.

—— - - ——

Wireless telegraphy is now ten years old.
Marconi’s first patent was taken out in Eng-
land, June 2, 18986.

small amount compared with the power that
would be necessary. We have an exact
analogy in the case of an airship, and here
the propellers have to be of very large di-
mensions to do the work required, and for
such a ship the resistance is very small,
compared with that of a body in water. Mr.
Holzapfel could readily put his ideas to the
test by putting a table fan on to a model
ship and observing the result. I do not
think he can mean to put a propeller fan
on board to drive air forward against a
transverse sail or plane. This would be
something like getting on a rowboat and
pushing against one of the thwarts and
expecting the boat to go along.”
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CABLEWAY USED IN SHIP CONSTRUCTION

For the transport of material on to the
glip an English shipbuilding firm is using
overhead cableways, which it elaims are far
superior to cantilever cranes in point of
utility and also more economical.

says The Shipping World, London, “the trol-
leyv can move fore and aft at a speed of 60
ft. per minute and transverse travel 25 ft.
per minute.” All the movements and the
lifting of the weight are controlled from the

X o ]

The Operators Ride in the Little Cabs

The installation consists of two strue-
tures hanging outwards at the head and foot
of the slip, between which are strung cable-
ways. A trolley capable of lifting 3 tons is
hung on each cable. “With this weight,”

car on the trolley and when the 3-ton limit
is exceeded all three trolleys can be used to
lift the same weight. The apparatus is abso-
lutely steady. It was used in the construe-
tion of the battleship “Lord Nelson.”
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SOWING WHEAT WITH GASOLINE
TRACTION ENGINE

One of the bonanza farmers in the great
Saskatchewan wvalley in Western Canada
used a traction engine for plowing and disk-
ing, and afterwards emploved the same
power in planting. The Farm Implement
News says: "“The farm comprises several
hundred acres on which wheat is raised.
The traction engine was used in sowing the
wheat, using two 12-ft. drills, followed by
a 24-ft. steel harrow.”

POPULAR MECHANICS

FREE CLOTHES BAGS FOR LADY
TRAVYELERS

Here is an idea which will be instantly
appreciated by the ladies who travel. The
general passenger agent of the Northern
Pacific railroad has invented a clothes bag
made of tough paper, into which the trav-
eler can put hats and such garments as are
not in use on the ear, or upon retiring for
the night. When the articles are in the
bag the top is closed with puckering strings,
which keep out the dust. The bag can then

=

Sowing Wheat in Saskatchewan with Gasoline Traction Engine

The gasoline engine furnishes the power
for the complete process of plowing, disk-
ing, planting, harrowing, reaping, threshing
and hauling to market. During the winter
it furnishes the power for running a mill

where feed is ground.
——— o - —

AUTOS TO CARRY BOSTON MAIL

Almost every day some new application
of the motor car decreases the number of
horses inm use in our cities. Plans are
nearly completed for a motor ear service in
Boston to run between the main postoffice
and the 25 substations in the city and near-
by suburbs. Some of these stations are 8
miles from the postoffice.

be hung up out of the way and is strong
enough to sustain the weight of several
articles. At the end of the journey it folds
up and can be put in the satchel for use an-
other time. Now why didn't somebody think

of this before?
e - —

GREAT INDUSTRIAL ACTIVITY

From one manufacturing town in Indiana
comes the report that 5,000 men and boys
could be employed in that place alone. All
the factories are behind on their orders and
cannot I{EEII up with the demand on account
of inability to secure enough workmen. The
skilled mechanic was never In greater
demand than now.



POPULAR MEULUHOANIUS

THERMOMETER 20 FEET HIGH

The largest thermometer in the world, 20
ft. high, with figures big enough to be read
a block away, has been made in Rochester,
N. Y., for a Boston druggist. The glass tube
is 16 ft. long, and ten tubes were made and
broken before a perfect one was secured.
The instrument is very accurate and regis-
ters from 325° below zero to 115° above, says
the Optiecal Journal.

ey

CASTING HOUSES OF CONCRETE

Considerable interest has been aroused by
the interviews with Thomas A. Edison, who
has a plan to cast houses in moulds in one
golid piece of concrete. In his enthusiasm
the newspaper correspondent goes so far as
to cast the house with fireplaces, mantles,
bath tubs, and even cement pipes for water
and gas. All this might he possible of ac-
complishment, but as improbable as it is
UNnecessary.

The idea is little more than an elabora-
tion of things which are already well known
in cement construction. Foundations for
walls, smoke stacks, heavy machinery,
bridge piers, etc., cast in one solid piece of
concrete, are being made every day. The
gteam railroads are making culverts, retain-
ing walls for track elevation and even large
arch bridges in one piece, or very large
pileces; much larger than the material re-
quired for an & or 10-room house,

Large buildings, including churches, thea-
ters and office buildings, are now being
erected of cement reinforeced with iron rods
or strips. In these cases the moulds are
not made for the entire building but for
a few feet at a time. HEdison places the
cost of a set of moulds for a house at
£25.000, which can be used over and over
again. Four days is allowed for the con-
crete pouring and setting.

In process and principle the casting of a
concrete house is little different from that
of making the 200-bbl. jugs for ecisterns, de-
seribed in our July number. The use of
moulds for making the foundations, outside
walls and partitions would seem to offer
advantages for quick and cheap construe-
tion as the mixing and elevating of the
concrete would be done by power and the
tamping by comparatively unskilled labor,
Moulds for making blocks, fence posts, water
troughs, curbing, cisterns, anu many other
articles are already on the market. We may
therefore expect the forms for a cottage in
the near future.
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RAILROADS IN JAPAN

Japan has completed 5,000 miles of steam
railway. The event was the occasion of a
great celebration held in Nagoya, in which
prominent government officials and railway
managers took part and inspiring patriot-
ism was displayed.

— e - —

ELECTRICAL AERIAL FERRY AT
MARSEILLES, FRANCE

CLEARING LAND OF STUMPS

To elear stump land costs as high as $200
an acre. Where dynamite is used the cost
for explosive is from 30 to 50 cents per
stump. Stump pullers will work on soft
woods. On the Pacific coast, where the
stumps are of mammoth size, a donkey en-
gine, blocks and steel cable are used. A
method much used vears ago was to fasten
a big log 20 ft. long to the stump and hitch
two teams of horses to the end.

An electrically operated — —
aerial ferry nas been com- =
pleted across the Dieux
Port, at Marseilles, France,
and is now in operation as
a ferry for passengers,
freight and vehicles. It is
sufficiently high to permit
the free passage of all
shipping. The car is sup-
ported by steel cables sus-
pended from a trolley run-
ning on rails on the
cantilever,

The bridge is 805 ft.
long and 164 ft. above the
water. Height to top of
towers, 284 ft. A winding
stairway in each tower
leads to observation
houses, and foot passen-

gers can cross the 12-ft.
walk from one side to the
other. Passengers and
sheep, says the Western Electrician, pay 1
cent fare eath; horses, mules, cows and
vehicles, 10 cents ‘each; automobiles, 50
cents.

Ferry Car Crossing River

The fastest vessel of her class in the
United States navy is the battleship “Geor-
gia.” Her record run was made at a speed
of 19.26 knots per hour.

Electric Aerial Ferry at Marseilles
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The fact that the danger of fire is less
today than ever before is due chiefly to the
requirements of the insurance underwriters.
Ag the rates for fire insurance are based on
the degree of risk from destruction by fire
of the property insured, the fire insurance
underwriters who make these rates must
know what constitutes a safe risk. They
must know the conditions that fend to make
a building fireproof and must be able to
determine the chances of fire in a building
which is not fireproof. They must be able
to judge correctly the degree of protection
furnished by sprinkler systems and other
extingnishing apparatus and must determine
the reliability of all fire-alarm systems.

So great did the demand among insur-
ance interests become for definite and aceu-
rate knowledge of these points that there
was established a burean of investigation
known as the Fire Insurance Underwriters'
Laboratories where experts study, test, in-
vestigate and report the degree of efficiency
and safety of various materials, devices and
methods which are claimed to make build-
ings immune against fire.

The building in which these tests are
performed is a perfect model of fireproof
construeuion. The floors are of tile and
cement and the doors are made of sheet
copper filled with noncombustible material.
All the window, door and skylight frames,
sash, ete., are made ‘of sheet metal and all
glass s wired. Even the office appliances
are fireproof; the desks, filing cases, and
shelves being made of sheet metal. It was
deemed necessary to take all these precau-
tions, ag many of the experiments are of a
very dangerous nature.

A careful record is kept of all fires that
occur and whenever possible the cause of
the fire is noted and filed away in a classi-
fied list. As the records extend over a
period of many years, the risk arising from
any given cause can bhe accurately deter-
mined.

It appears from these observations that
electricity, which so effectually aids in

HOW FIRE MYSTERIES ARE
SOLVED

= F = - __%{F: galnn sz
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Investigations of the National Board
of Underwriters

preventing general conflagrations, is also a
great sonrce of danger. When two line wires
become crossed, one of which is a very high
voltage circuit and the other low voltage,
the current travels along the low voltage
wire and, entering a building, encounters
some low voltage apparatus such as a
gwiteh, motor, fuse, or other device and
forms an arc, which is very likely to start a
fire. The accompanying illustration shows
one of the many burnouts which have been

Resulis of Cross Between Trolley and
Telephone Wires

caused by crossed wires. In this instance
a telephone line a mile distant became
crossed with a trolley wire and the tele-
phone line, not being provided with fuses,
brought the trolley current into the building
where it fused the wires and started the fire
as shown, the loss being in this case $3,300.

Short circuits and open cireunits in inte-
rior wiring are also often responsible for
loss of property by fire. Unsoldered connec-
tions, insufficient insulation, and improper
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location of wires are among some of the
causes, but besides these there is the danger
of rats gnawing the insulation off the wires,
chemicals or moisture rotting the insulation,
and electrolyzis of the insulation. which
causes sulphur fume=s. Thesze fumes attack
the copper wires which in time are so cor-
roded that an arc is formed.

The locations of short circuits are often
very hard to ascertain, In one instance a
wall had been covered with tapestry which
had running through it metallic threads.
The tapestry was carried underneath the
plate of a switch, the current of which was
conducted over the metallic threads to a
gilded picture moulding near the ceiling and
over this to a point where a nail had been
driven through the picture moulding and
made contact with grounded material of
some kind, possibly gas or water pipes.
The passage of the current melted the metal-
lic threads in the tapestry, but was fortu-
nately discovered before much damage was
done.

In wiring a building, particular attention
should be given to see that no wires come
in contact with any of the pipe lines.

The result of such contacts are shown in
the illustration, where the gas pipe in each
case was punctured by an are, and the escap-
ing gas ignited. In one case the contact
with a pipe proved to be an advantage. An

Characteristic Types of Short Circuits and Grounds

electrical wire having set fire to the wood-
work, also made contact with a water pipe
and burned a hole through it, releasing a

rurdvian MhisurnalNIiIUo

deluge of water, which effectually stopped
the progress of the flame.

Many fires are caused by incandescent
lamps, although it would seem that the
amount of heat generated would be insuffi-
cient to cause a fire in anvthing but the
most combustible material. This is true
when the heat iz allowed to escape, but
when it is confined by being wrapped in
cloth or other insulating material the heat,
which can no longer radiate, will accumu-
late until the kindling point is reached. For
this reason incandescent lamps should never
be placed where they may come in contact
with combustible material.

There are many other sources of danger
due to electricity such as sparks from mo-
tors, electric flat-irons left with the current
turned on, overheated rheostats, etc.; but
the greatest number of fires are caused by
crogssed lines without protective apparatus,
short circuits, open circuits, and grounds.

One might think the dangers arising from
spontaneous combustion were very insignifi-
cant, but grain and coal handlers have
learned from costly experience that these
materials, when piled in large gquantities,
are sure to become heated and eventually
burst into flame unless some means is pro-
vided for cooling them. When coal which
is piled more than 15 ft. deep becomes damp,
the lime in the coal is acted on by the
moisture and the heat accumulates to such
an extent that the coal often becomes red
hot; and in many grain elevators expensive
machinery is installed to keep the grain in
motion to prevent it from heating,.

There are many other substances liable to
spontaneous combustion, one of which is
oily waste, which If stored away in sufficlent
quantities is almost certain to ignite, For
this reason all oily waste, rags and refuse
should be kept in metal boxes.

All of the conditions that tend to produce
fires are dangerous, but the greatest danger
of all—the one which causes the greatest
number of fires, and the one which the un-
derwriters find the most difficult to over-
come is carelessness. Fire causes which
come under this classification are no longer
filed in the classified 1list, as they were
found to be simply a repetition of a few
varieties such as “Filled the gasoline stove
while lighted,” “Upset the lamp,” “Children
plaved with matches,” ete., these records
giving no information of new conditions to
be guarded against, and simply filling up
the files.

When all the wvarious causes of fire are
taken into account, it is evident that there
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are many things to be considered in pro-
viding sunitable means for eliminating the
conflagration hazard, but the means of pro-
tection and prevention which are now avail-
able cover all possible causes of fire and, as

917

will be s=een later, the thoroughness and

exactness with which these devices are in-

vestigated and tested is unegualed in any

other branch of applied mechanics.
(Continued Next Month.)

ARMORED AUTOS FOR GERMAN ARMY

A ponderous armored automobile was re-
cently tested before the Emperor of Ger-
many as a preliminary to its adoption by
the German army. The machine is pro-
tected by armor 14 in. thick and in actual
warfare would be protected by an armored

&

hood, while the wheels would be guarded by
clreular plates of steel armor. There are
two loopholes with shutters for quick-firing
rifles in front. Leather pouches fitted in-
side contain a small battery of quick-firing
pistols for defense at close quarters.

"

NEW YORK SUBWAY TROUBLES

When the subway in New York city was
planned it was expected that the rapid mo-
tion of the frequent trains would cause a
continuous flow of air through the tunnel.
For this reason the overhead openings to
the air, which were difficult and expensive
to build, were placed at considerable dis-
tances.

When the line was first opened the small
particles of steel from the grinding of the
wheels and rails caused great annovance; a
trouble which had never been noticed in sur-
face or elevated roads. This has somewhat
abated, but the question of ventilation and
cooling is causing the engineers trouble,

On warm, and especially on "muggy" days,
the air in the subway, after having been
breathed by a million people in 24 hours, be-
comesg almost unendurable, and many pas-
sengers have on this account abandoned the
quick subway service and returned to the
elevated lines, which take twice as long to
make the trip.

At the Timesg' station it is now proposed
to install a $45,000 ammonia refrigerating
plant, with the ammonia exhaust carried far
up above the buildings: but while the re-
frigeration part is reasonably practical, the
result of a hursted pipe, which would fill the
tunnel with deadly ammonia fumes, is a
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chance engineers hesitate to take. Another
plan is proposed of sinking wells and evap-
orating the cool water by means of fans.
There is evidently an inviting field for some
ingenious inventor to come to the rescue
with a safe and thoroughly practical remedy,
e e i

GERMAN POSTOFFICE IDENTIFI-
CATION CARDS

For 12 cents the traveler in Germany can
now secure a card of identification which
will be accepted at any postoffice. In addi-
tion to a general deceription of the owner
of the card, a small photograph is attached.
A small cancelling stamp covers a part of
the photograph, the remainder appcaring on
the card. When the holder of a card changes

his appecarance he must get a new card.
»> >y —

UNIQUE AUTOMOBILE BRIDGE IN
DESERT

The daily mail and passenger automobile
line between Roswell and Torrence, New
Mexico, is over sandy deserts, and crosses
only one stream in 101 miles. J. W. Stock-
ard, manager of the company, has invented
and built a unigue automobile bridge to
span the Macho. Like other mountain

streams, it changes from barely a spot of

water to a reoaring torrent in a few min-
utes when the deluge from a sudden storm
miles away comes down.

The bridge is constructed without floor or
gsupports in the bed of the strcam. The
first quality protects it absolutely from all

POPULAR MECHANICS

iravel except that of automobiles and keeps
off the herds of cattle that live on the
plains; and also insures it against washout.
Thus it solves two important questions for

]

It Has No Floor

automobilisis in the Southwest. 'The bridge
is 64 fi. long, and, as there are no speed ordi-
nances in the desert, the cowhoy chauffeurs
hit it at full speed, giving the tenderfoot
passenger a shock that is hair-raising ‘n the
extreme.

S S8 M

The

Information Bureau

e

of this Magazine
serves its readers
without charge.

If you want anything
and don’t know
where to find it,

wrte

The Home-Made Bridge

Popular Mechanics.
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SUBMARINE SAILS 300 MILES AT SEA

Record Breaking Trip of the New American Torpedo Boat «Lake”

[The following aceount iz by F. W. Baker, one
aof the newspaper men who made the trip.—
Enirow. |

The new submarine torpedo boat “Lake”

the largest ever constructed in this country,
recently completed an open sea vovage from
Newport News, Va., to Bridgeport, Conn., at
an average speed of over seven knots. This
performance is considered remarkable owing
to the fact that the “Lake” was unconvoyed,
a feat never before performed in this
country.

After receiving her finishing touches at
the yard of her builders, the Newport News
Shipbuilding & Dry Dock Company., the
“Lake” began her long voyage on the after-

is surmounted by a wooden superstructure
and deck, which gives the boat an appear-
ance not unlike that of the original “Moni-
tor,” but on a smaller scale. The propelling
power on the surface is supplied by gaso-
line engines turning twin screws; while
submerged the screws are driven by electric
motors from storage batteries of great ca-
pacity. Within the boat are comfortable
gquarters for the erew of ten persons, includ-
ing a galley in which the meals are cooked
by means of electricity. Sufiicient air may
be stored in the air tanks to allow the hoat
to be submerged several days without caus-
ing distress to the crew.

L e e e s alle o a A

Crggright, 1995, Lake Torpsds Eoat s,

The “‘Lake’ Running on the Surface

noon of Monday, June 25. When Cape Henry
was reached the engines were stopped long
enough to enable a communication to be
sent to her owners. The engines were then
started again and never stopped until when
off Barnegat, it being necessary to slow
down to aveoid a large school of whales, who
evidently mistook the submarine for one of
their number.

At about 2 o'clock p. m. on Wednesday,
the 27th, the “Lake” arrived safely at Sandy
Hook and anchored inside. Later on the
voyage was continued up New York harbor
and through Hell (Gate under her own
power, into Long Island Sound to Bridge-
port, at which place she arrived without
a mishap of any description,

This submarine marvel consists of a steel
capsule of cigar-shaped form, within which
is placed all the propelling machinery, air
compressors, crew’s quarters, ete., and which

She is equipped with three torpedo tubes,
which can be reloaded and fired several
times without coming to the surface, the
commanding officer in the meanwhile keep-
ing his eye on his prey by means of a sight-
ing instrument which projects above the
surface of the water, and even if discovered,
offers a target too small to be struck except
by a chance shot.

The boat is equipped with hydropianes, or
side rudders, which, when set at an angle
by means of pneumatic power, ecause the
bpat to descend on an even keel while
going ahead, thus actually possessing a
feature which Jules Verne's imagination
gave to the famous “Nautilus.”

—_—e—————

The British “Dreadnaught” will be able to
throw twice as much metal at a single dis-
charge of her guns as any other battleship
now in commission.
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LOCOMOTIVE LAYS SUBMARINE
CABLE

Cable steamers for laving ocean cable lines
are well known, but recently a locomotive
was pressed into a similar service when the
big telephone cable was earried across the
Connecticut river at Middleton. The cable
is 1,640 ft. long and weighs 10,06} 1b.,, and
when the time came to draw it across the
river no tug was to be found within 45
miles. Some greater power than a horse
windlass was necessary, so a locomotive was
hired to do the work. The railroad crosses
on a bridge a few rods from the point where
the cable was to cross. A T-strand steel rope
was taken across the river and passed
through a series of snatch blocks and fast-
ened to the drawbar of the engine, The
other end of the rope was attached to the
cable which was wound on a reel on the
shore. A hand brake prevented the reel
from unwinding too rapidly. When all was
ready the engine crossed on the bridge,
while the cable wa dragged across in the
opposite direction. A small scow supported
the end of the cable to prevent its catch-
ing on the bottom of the river. The cross-
ing was made in 16 minutes.

Some years ago, when the river was
frozen, says the American Telephone Jour-

Hair=-Covered Trunk Used by Ex-Sea Captain as Mail
Box on Rural Route. his Trunk s Been
io All Paris of the World
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nal, a cable was laid near the same spot
by drawing it across on the ice and then
chopping a slot in the ice and dropping
the eable through.

— - —

PARLOR LOBSTER TRAPS

The time-honored lobster pot with an “en-
trance’ at each end is to go. Since lobsters
became scarce the fisherman cannot afford
to lose a single one, With the old style
trap many of the lobsters escaped, but with
the new parlor trap entrance this is impos-
gible. The Fishing Gazette says: “The par-
lor trap does not fish any better, but it
holds all lobsters that enter. In constroe-
tion it does not differ materially from the
usual make except there is an open part in
one-half of the side in which there is a
net and hoop similar to the end nets or
‘heads.,” One end is closed entirely with
netting so no lobster enters from one end.
The other end is similar to the old trap.
But there is a third net in the center of
the trap through which the lobster in en-
tering either at the side or on the end
makes his exit into the ‘parlor,” where he
is safely impounded. On the parlor end is
the door for taking out the lobsters from
the trap.”

L= o

TIDE AND WAVE MOTORS

A reader requests a summary of the meth-
ods employved in the various wave and tide
motors which have been made. The sub-
ject affords sufficient data to fill a large
book, as more than 200 patents have already
been granted in this country alone on such
machines. To utilize the limitless power
which daily goes to waste is one of the most
fagcinating as well as difficult of accom-
plishments. Some day some bright inventor
may solve the problem and furnish light,
heat and power for all without the use of a
pound of coal.

—_— e ————

WIRELESS ON BAVARIAN TRAINS

Locomotives on the Bavarian railway sys-
temm are to be equipped with wireless tele-
graph apparatus, which will permit of tak-
ing and sending messages while the train is
in motion. A signal bell will notify the en-
gineer of the coming message and a few
seconds later the signs of the message will
appear on a paper band. Messages have
been transmitted and received in this way
over distances up to 200 miles.
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MOUNTAINS OF IRON ORE
MILLIONS

AT LAKE PORTS CONTAIN
OF TONS

There is a marked similarity in appear-
ance between the huge piles of iron ore at
a great lake port and a mountain range.
The photograph on this page, made at the
port of Conneaut, 0., substantiates this state-
ment for those who have never visited the
immense receiving ports on Lake Erie,
™hese mountains of iron are known as

unloading machine are the largest. Those
dumped beneath the main body of the struc-
ture seldom exceed 25,000 tons in weight.
Some one has figured that the 33,500,000
tons of ore shipped last season would make
a dike of ore 10 ft. high and 10 ft. wide
that would extend from Cleveland to New
York. And, as to mountains, this gquantity

p— e =

“‘Stock Piles” Awaiting Shipment to the Furnaces

“stock piles"” and represent thosze portions of
the total ore movement from the upper
lakes which are not for direct shipment
after their arrival at the lower lakes. The
ore which is not unloaded onto stock piles
goes from the vessel directly into cars.

There are 159 distinet kinds of iron ore.
Whether it goes onto the stock piles at Lake
Erie harbors or directly into cars may de-
pend upon the kind of ore that the furnaces
are most in need of at any particular time.
The capacity of the railroads is not equal to
the task of moving forward immediately all
that is received in a day. At least this is
true at most of the ports.

The weight of a single iron ore pile is
often 50,000 tons and in height one pile may
reach 100 ft. The piles at the rear of the

would easily make one 300 ft. high, 900 ft.
wide and a quarter of a mile long,

Of this vast amount of iron ore, there
usually remains on the docks of the lower
lakes at the beginning of navigation some
three or four million tons that have not
gone forward to the furnaces. During the
winter months when lake navigation is at
an end, the railroads continue their hauling
of ore frorma Lake Erie to the furnaces to
such an extent as the weather will permit.
Ore will often freeze, however, and it be-
comes necessary to blast it loose from the
mountains. This is a dangerous occupation
and many an ore shoveler has lost his life
in recent years beneath some heavy portion
of the mountain that has loosened and
fallen upon him.
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The ore movement of the present year at
the beginning of the season was roughly
estimated at from 35,000,000 vo 38,000,000
tons. It may not reach the laiter figure but
will not likely fall far short of 26,000,000
tons. This will exceed all years in history.
In the month of June alone 5,000,000 tons
were shipped from Lake Superior. Ashta-
bula harbor—the greatest ore-receiving port
in the world—received nearly a million tons
during the same month; Cleveland is a close
second to Ashtabula, and Conneaut, the Car-
negie port, is not far behind Cleveland. In
one recent week 3800 cars of this heavy
product went forward from Ashtabula
harbor. This, too, breaks all records.

— % - —

An effort is being made to create a market
for North American coal in Brazil. The de-
mand for coal there is confined to coast ship-
ping and the railroads, and nearly all used
is English, selling at $16 gold per ton.

—_———

In the last generation the town of Orsa,
Sweden, has sold $5,750,000 worth of trees.
By careful replanting a like income is guar-
anteed for every 30 or 40 years. Railways,
telephones and many other luxuries, are free.

AUTO TRAVELS 606 MILES IN ONE
DAY

A remarkable trip was recently made in
which an automobile was driven from De-
troit to Chicago and return, a distance of
606 miles, the same day. The party left De-
troit at midnight and arrived in Chieca~o at
11 a. m. After a rest of one hour the return
trip began, reaching Detroit at 10:50 p. m.
The average speed for the entire trip vos
30 miles an hour. No repairs were made
during the day with the exception of
replacing one tire.

—‘, - ,‘

DON'T POINT FINGER AT WIRES

Pointing a finger at a fallen wire may be
dangerous. An Oregon voung man did so
and received a shoek which killed him. The
wire had fallen the day previous, and the
end had been picked up and wound around
a fence post. The victim pointed his index
finger at the wire, and, although 8 in. from
it, the current leaped across the gap and
passed through his body and electrocuted
him.

— o —

QUAKE VICTIMS LIVE IN STREET CARS

AFTER THE BIG FIRE HUNDREDS OF REFUGEES FOUND SHELTER IN STREET
CARS WHICH STOOD IN LONG LINES ON TRACKS IN THE UNBURMED DISTRICT.
HERE THE PEOPLE LIVED AND SLEPT, THE CARS AFFORDING WELCOME SHEL-
TER. THE ABOVE VIEW WAS TAKEN ON SUTTER STREET.
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French Boat-- Runs on Land or Water

France, the home of innumerable marvels
in the world of science and invention, has
just produced an amphibious automobile that
iz one of the oddities of the century. The
“Canot Voiture” which has lately been un-
dergoing trials near Paris is a combination
motor car and motorboat and ecan be used

for land locomotion when not dancing over .

the waves: moreover, it can be altered for
either service at short notice,

This curious combination craft and car
is built on the lines of an automobile
yacht, but conveniently placed are springs
and supports for four wheels upon which it
is adjusted for land service. The two rear
wheels are driving wheels and may be used
on water or on land as reguired. The tests
of the new invention thus far made have

proven very successful and this novelty in
the auto field has developed very satisfac-
tory speed.

One of the most interesting of the newer
British motor boats is the “Svip." This lit-
tle flyer is 35 ft. in length, 5 ft. 9 in. beam
and 1 ft. 6 in. draft. The engines are 24-hp.
4-cylinder motors driving twin secrews, the
ignition being the standard low tension
magneto, The exhaust is carried through
a silencer fitted in a neat funnel which is
fixed to a baffle plate immediately over the
engines.

The boat is intended for fast cruising and
has comfortable seating accommodations for
12 to 16 people and can be adapted to stand
a very fair sea, On the first oceasion on
which the engines were =tarted up the boat

Cruising Boat *'Svip"" == 21 Miles an Hour
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Shallow Draft Steel Boat, “Spider”

attained a speed of 20% miles per hour and
on the official trial the flyer ran six times
over the measured mile, with and against
the tide at an average speed of considerably
more than 21 miles per hour. A feature of
the boat is the sliding hood which can be
instantly collapsed and rolled up at the
forward end when desired.

The Colonial office at London has recently
had constructed for the use of the British
officials in Southern Nigeria, a motor launch
that is unigue in many respects. The vessel
is built of galvanized steel and is 56 ft. in
length, 9 ft. beam and 12 in. draft when car-
rying a load of 4 tons. To facilitate steering
on the light draft, three single-plate hal-
anced rudders are provided. There are two
propellers on one shaft, working in a tunnel.

The engine is a 4-cylinder Thornyeroft
marine motor. The normal number of reve-
lutions is 800 and at this speed the engine
develops 40 hp. on paraffin. The capacity
of the fue! tanks is 80 gal. The hull of the
“Spider” is open, with a short deck over the
fore peak and protected from the tropical
sun by a light wood awning on which is
placed the steering wheel forward. The
hull is subdivided by six watertight bulk-
heads, floor boards being fitted along the
hottom of the boat, forming a deck. The
engines of the “Spider” may be operated
either on petrol or paraffin, but the latter
will probably be used more extensively,
gince it is almost the only fuel obtainable
in the part of the world where the boat will
be in service.

——p—

A cube of irridium 1 ft. on each side

would welgh 1,390 Ib.

ENGLISH COAL CARS

The standard freight cars, or “goods™ and
“mineral wagons” as they are called on En-
glish steam roads, are quite small and run
on four wheels, The illustration shows a
coal car weighing 5 tons with a capacity

Holds Only Six Tons

load of only 6 tons, These cars are strangely
in contrast with the big freight cars here
which carry ten times the load. The small
car is explained by the sharp eurves in the
track necessary io get into the collieries and

points of delivery.
e e ———

PILES MADE OF CONCRETE

A new concrete pile is made by spreading
a layer of conecrete on a wire fabric, having
longitudinal rods attached at intervals. The
fabric is then rolled up in a machine and
the pile laid aside to hardemn. It also con-
tains any desired number of vertical rods.
One of the rods is a hollow tube and the
pile is sunk by the water jet process.
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PAUL JONES' MAN-OF-WAR

The “Bonhomme Richard,” Paul Jones' fa-

mous battleship, which won the victory
in the engagement of Sept. 23, 1774,
with the British 44-gun f{rigate "Sera-

pis,” was formerly the “Duras,” an old East
Indiaman. When Jones refitted the vessel
for warfare lie also rechristened her. The
“Bonhomme Richard” was built in 1766 and
was 13 vears old when she went into com-
mission. Her dimensions were: Length, 152
ft.; length of keel for tonnage, 128 ft.; ex-
treme breadth, 40 ft.; depth of hold, 19 ft.;
burthen (French measurement), %98 tons.
She had a battery of 42 guns, throwing 258
1b. of metal in a single hroadside.

The battle waged furiously for four hours

——

UNSINKABLE STEAMBOATS

A Kiel shipping company is having five
unsinkable steamboats built. In a test one
of these vessels was laden with the equiva-
lent of 200 passengers, and assuming that
the ship had been injured in a collision, the
engine-room division was pumped full of
water, and a hole to admit water freely was
made to the exterior. When the ship sank
until full it had still a foot of free board
above the surface,

after Capt. Jones had lashed his vessel to
the enemy. Then for the first time a Brit-
ish man-of-war struck her colors to the
Stars and Stripes. Soon after the surrender
the “Bonhomme Richard”™ began to fill, and
Jones transferred all his men to the cap-
tured frigate and cut his own boat loose as
she sank., The picture is a reproduction
from a recently discovered drawing made
by Paul Jones' own hand, which shows him
to have heen a good artist as well as a
fearless fighier. The modern greyhounds
of the sea give an impression of power and
size. but utterly fail to compare in the grace,
besuty and animation which stands out in
every line of the “Bonhomme Richard.”

-—

STEAMSHIP LINE BETWEEN RUS-

SIA AND AMERICA

A direct steamship line has been estab-
lished between Libau, Russia, and New
York, with a view to increasing commerce
between the two countries, and also afford-
ing a direct passage to the United States to
Ituzsian emigrants, The wvessels will sail
nnder the Hussian flag and accommodate
from 1.000 to 1,200 emigrants, hesides first
and second class passengers,
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NOVEL LOCOMOTIVES FOR AFRICA

The illustrations show two new iypes of
locomotives which were recently built at
the Kitson works, Leeds, England. for ship-
ment to South Africa.

POPULAR MECHANICS

SANE LUMBERING

Ag one prominent lumberman recently put
it, the lumbering industry today is a species
of insanity manifested by a greedy desire to
cut up all the good timber, large and small,

= s |

Fig. 1=-Twelve Drivers-=Unusuval Construction

In Fig. 1 is seen an unusual construction,
the superstructure of boiler, cab and water
tank being carried on two long steel gir-
ders. Each section of driving gear is really
an independent locomotive with jts own
valve motion, brake gear and sand sapply,
while the entire weizht is carried on the
12 drivers. Steam is carried to each pair
of cylinders independently, with ball and
gocket joints, The engine weighs 72 tous,
and will take eurves of short radins.

in sight as fast as possible,, when one
might more easily provide himself a per-
manent business, conserve the forests to
future generations and leave something of
value to his family.

Suppose one secured 500,000,000 ft. of
timber, picked out his mill site and built a
mill capable of cutting 20,000,000 ft. a vear,
suggests a correspondent of the Lumber
Review. He could keep cutting for 25
years, and at the end of that time, having

Fig. 2=-Helper Engine for Pretoria Line

The engine, Fig. 2, wgs built at the Vul-
can Foundrey, Newton-le-Willows, as a helper
for heavy passenger express frains on the
Pretoria line.

R

An automobile was converted into a sheep-
shearing machine at Portland, Mich. The
engine of the car transmitted, by means of a
belt, power to the wheel operating the power
shears, and the work was rapidly and satis-
factorily executed.

left everything 10 in. and under, he could
make a new start and cut the whole tract
over again, the second cutting requiring 15
vears, making 40 years in all. This perma-
nent business would benefit others, also. A
permanent miil town with fireproof saw
mill, planing mill, dry kilns, ete., would fol-
low, naturally, and ihe town would likely
become a farming center. also, as consider-
able farming land would be secured with a
timber tract so extensive.
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A BALLOON INCLINE RAILWAY

A German engineer residing in a moun-
tain distriet proposes to build a balloon in-
cline railway for transporting tourists up a
mountain-side too steep for a cable incline
road.

The balloon is fastened by a steel cable
to a slide running along a single steel rail
which is anchored to the mountain-side,
The balloon is 35 ft. above the rail and
carrieg a car or basket holding 10 persons,
The ascent is made by the lifting power
of the balloon, and a load of water ballast
taken on at the summit causes it to de-
scend. When the bottom is reached the
water is let out and the conveyvance is ready
for another ascent.

————i o — ———

RELEASING HOOK FOR SHIP’S BOAT

' is =said by sailors that there is no more
important a part of a ship’s equipment than
the releasing hook which forms a part of
the gear by which the small boats are low-
ered. The ship may voyage for months, sail-
ing thousands of miles, with no occasion to
use a small boat. Then an emergency oc-
curs in which every second counts, to say
nothing of the danger of iaunching while
a heavy =ea is running which may smash
the boat to splinters. From itime to time
improvements have been made in releasing

Heok For Releasing Smal! Boats

hooks. The latest improvement, which is
being adopted by large steamer companies
and navies, is shown in the eut. A quick
jerk on the small rope effects the release in
an instant.

N R R 3

A good imitation walnut stain is made of
burnt umber and wellow ochre, in propor-
tions to give the desired shade.
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ENGLISH DEVICE TO UNLOAD COAL

A device for unloading coal, which was
recently patented in England, consists of two
large steel rings mounted on rollers and
provided with booms, which hold the car
firmly in place while being dumped.

These rings, or tipplers, are so made that
an engine may pass right through, and the

How the Car is Dumped

entire train may then be unloaded, one car
at a time. "he device not only saves time
but also cleans out every ounce of coal, as
the car makes a complete revolution when
being unloaded.

The tipplers are so designed that the cen-
ter of gravity of the revolving apparatus,
including the weight of the loaded ecar, is
very near the center of the rings. The ad-
vantage of this is that little power is re-
quired to operate the tippler, a 5-hp. motor
emptying as much as 100 tons of coal per
hour.

-

EGGS CANNED IN KANSAS

Cracked or chipped eggs are not allowed
to spoil in Kansas, but are preserved by
canning. During the process of “candling,”
or sorting with regard to size, freshness
and ecleanliness, many broken eggs are
found. These would keep in cold weather,
but in summertime soon spoil.

The canning process consists in breaking
the eggs into carefully cleaned tin cans,
then placing the cans in freezers, where the
eggs are frozen in a solid mass, after which
they are placed in cold storage. The ecans
are of 10-1b. capacity, each holding about
12 doz. eggs. Some cans contain only
whites, others volks only, and others both
whites and yolks. Bakeries and ice cream
factories are large consumers of canned
eEEH,
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CEMENT SHINGLES CHEAPER THAN
wWOooD

The use of cement for replacing articles
made of wood is increasing every day. Ce-
ment has already replaced wood, to a great
extent, in building sidewalks, bridges, fence-
posts, steps, building-walls, foundations and
many other purposes and is commanding
considerable attention at present in the
form of shingle= In the earlier instances
of concrete rouving the material was used
in the same manner as in layving a floor,
but the great strength required in a floor is
not necezsary in a roof.

The cement shingles are only a little
heavier than slate and not much more
expensive than the best wood shingles,
and, as they are praciically indestruc-
tible, they are cheaper in the end
than any other material, including tile
and slate. These shingles are made in a
great variety of designs and are reinforced

First Cement Shingle House

with metal skeletons, which hold the cement
together, and terminate in loops at the edges
for nailing to the roof., They are practi-
cally everlasting, as moisture, the cause of
universal decay, is the chemiecal agent in
the process of hardening cement, and when
properly mixed and tempered the cement
shingles become harder and more durable
the more they are exposed to the weather.

— -

French bakers in large fortified towns are
required to have a certain stock on hand at
all times in case of war. All French bakers
must deposit a certain sum of money with
the municipal authorities as a surety of
good conduct, and must sell their bread at a
price fixed by law.

POPULAR MECHANICS

COMBINED TEA AND LUNCHEON
BASKET

A handy tea and luncheon basket de-
signed for the use of motorists provides for
all the wants of four persons. It contains

Provisions for Four Persons

provision-boxes, cups, saucers, plates, cut-
lery, ete., and a kettle with a burner under-
neath, all arranged compactly. The basket
has silver-plated fittings, giving it a hand-
some appearance, and when the lid is shut
down, a waterproof cover slips over all to

keep out the dust.
—_—— i —

SPRING WHEEL FOR AUTOS

Inventors are steadily at work to perfect
a spring wheel for motor cars which will
do away with the expense and annovance
of keeping up pneumatic tires, while pro-
viding the same ease in riding. The wheel
illustrated is made up of five steel spokes

Steel Spokes and Helical Springs
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extending from a steel hub to sockets in the
rim which permit considerable movement;
also ten helical springs. The tire is solid

rubber.
S A

PORTABLE MACHINE FOR FELLING
TREES

A portable sawing machine, simple in de-
glgn and ecarrving its own motive power,
thus making it entirely independent, is a
recent invention destined to be of great value
to lumber men,

Motor-Driven Sawing Machine

A tubular framework supported in any
suitable manner carries two band wheels—
one driven by a gasoline or other suitable
motor, the other running loose—over which
passes an endless saw  Guiding pulleys
bring the running and cutting edges of the
saw together so they move in the same kerf.
Of the two sets of rollers employved at each
end, one keeps the upper and lower runs of
the saw in close facial contact and the other
causes the saw courses to approach the first
get of rollers in a gradual curve, and also
holds the saw in close frictional contact with
the driving pullevs, sayvs the American In-
ventor. The simplicity of construction and
the portability of the device constitute two
great advantages,

—_—————————

SHIPPING LIVE FISH WITHOUT
TANKS

Fish can live out of water for a long
while, provided their gills are kept wet.
Taking advantage of this fact, a method of
shipping them without tanks has heen de-
vised. A wooden box is filled with water to
a depth of 14 in., and the fish are placed in
the box, which is then hermetically closed.
Oxyvgen is introduced into the box through
a tube reaching to the bottom. As the oxy-
gen before entering the box passes through

929

several water bottles it is thoroughly satu-
rated with water vapor. In this way the
gills are kept wet and the fish preserved
alive and in excellent condition for from
three to four days. The result is practically
the same as when the fish draw oxygen
from the water that washes their gills, ex-
changing, as in our breathing system,
earbonic acid for it.
— e - —

LARGEST STONE CRUSHER IN THE
WORLD

The rapid increase in the use of cement
for all construction purposes has created an
unprecedented demand for crushed stone.
What is believed to be the largest crusher

This Crusher Welghs 110 Tons

ever built was recently completed. This ma-
chine weighs 110 tons and turns out 5-in,
cubes which are afterward run  through
smaller erushers. It is of the gyratory type,
the rock being fed through three hoppers,
the openings of which are 24 in. wide and
66 in, long. The crusher is 25 ft. high, runs
at a speed of 350 revolutions per minute, re-
guires 175 hp. and turns out 700 tons per
hour.
S

A wonderful new sight is being tested on
a 6in. gun on the British vessel “Africa.”
The sight indicates and allows for decreased
muzzle velocity, owing to erosion, the rate at
which an objeet is traveling, and, also, the
difference between a shot fired through the
air when the barometer is high and when it
is low.
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AUTO HELPS FIREMEN

In an eastern village recently, when an
alarm of fire was sounded, the one available
team was hitched to the fire engine, leaving
only two volunteers to look after the hook

good ones are arranged in bundles of twenty-
six or twenty-eight, then packed in boxes
and =ent to the cold storage warehouse.
They are then called “ice bulbs.” For may-
flower and lilae bulbs the temperature main-
tained in the warehouse is 25° F.; for lilies

Automobile Propelling a Fire Engine

and ladder truck. A passing automobile
was pressed into service and drew the truck
to the fire.

e .‘ - .¢. — —

COLD STORAGE FOR FLOWERS

To retard the blossoming period of flower-
ing plants in order to secure flowers at any
desired time of the year the German gar-
dener places the bulbs

and gladiolas 32° F.; for roses 20° to 256° F.
The relative humidity s high-—up to eighty
or ninety per cent.

The “ice bulbs” will produce flowers at
any period, in any season within 20 to 28
days, without foreing. They are planted in
sand, earth or mueck and kept in the dark
for the first ten days to prevent too many
leaves on the plants. The next ten to eigh-
teen davs they are kept in the light and at

in cold storage. Lilies,
hyacinths, mayflowers, | @ W
gladiolas, rogses  and

lilacs—for all of which
there is a large demand
in other countries—are
the plants usually sub-
jected to this unique
process, For the may-
flower, especially,
Spain, South of France,
Italy, Russia, England,

South  America and
Agia afford fine mar-
kets and immense

guantities of mayflower
plants are shipped to
these countries.

The bulbs are pre-
pared for storage by
stripping them of the

leaves, then cleaning
and sorting them. The

Cases Filled With Mayflower Bulbs in Cold Storage Warehouse
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NOTABLE FOREIGN LOCOMOTIVES==NO. 7

SPAIN—SIX COUPLED FREIGHT LOCOMOTIVE ON THE SOUTHERN RAILWAY OF

SPAIN. THE SPANISH RAILWAYS ARE 5 FT. 6

IN. GAUGE, WHICH GIVES THE EN-

GINES THE APPEARANCE OF BEING VERY WIDE AS COMPARED WITH THEIR LENGTH.
THEY ARE BUILT SHORT ON ACCOUNT OF THE NUMEROUS SHARP CURVES ON THE

LINE.

the end of that time are fuliy developed.
The temperature should range from: 50° to
59° F. The leaves and blossoms of the
plants are =aid to be of stronger and fresher
appearance than when the plant is treated
in the usual manner, and the blossoming
period can be retarded as much as six
months. Iee bulbs =ell in Germany for
about one cent each. Our illustration shows
a view in a cold storage warehouse contain-
ing about six million mayfAower bulbs.

——i e —

KITES FOR SOUNDING SHALLOW
WATER

A water-kite fastened to a wire cable and
cast over the side of a =ship is the latest in
sounding devices. The kite, which consists
of two parts connected by a coupling, is sunk
by the obligque pressure, just as an atmos-
pheric kite is raised by the wind, says
Publiec Opinion, and may be sunk to a wver-
tical depth regulated by the length of the
cable. A scale and register on the side of
the winch tell the depth to which the kite
has descended. When the kite sirikes bot-
tom, the coupling is released and the less-
ened tension of the cable sets in motion an
alarm bell on deck, to atitract the attention

of the wateh, The kite follows the ship
under any condition of weather, and when
fixed for a certain depth will sound the

Kite, Towed Along Under Water, Striking Bottom

alarm as soon as the ship passes into shal-
lower water. The kite is not reliable for
depths greater than 30 fathoms.

—— o

When moving pictures are taken of a
Inggy moving at such a speed that the spokes
revolve in unison with the interrupting shut-
ter of the camera, then the buggy in the
pletures appears to move while the wheels
stand still.
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CHIMNEYS TO RESIST EARTH-
QUAKE

When chimneys of brick or cement blocks
toppled and fell during the San Francisco
earthquake, the breaks always occurred in

the mortar joining them, and not in the

bricks or blocks themselves. One of our
readers, John W. Haynes, of San Jose, Cal.,
suggests a method of building quakeproof
chimneys. He says:

“1] believe chimneys would be earthquake-
proof if the cement blocks were made with
a %-in. hole in each corner in which to
cement iron pins, a little less than twice the
thickness of a block in length, as the chim-
ney is run up. By uering two of the blocks
diagonally opposite each other in setting the
pins, continuous rods would be built up with
the chimney. The method would be cheap
and easy to use.”

e

X-RAYS AND A DIAMOND THIEF

The young woman from
Texas who, while examin-
ing diamonds at a jewel
er’'s in Omaha, Neb., put a
$300 gem in her mouth and e
when charged with the act
swallowed it, has unwit- i
tingly aided science. Hith-
erto it has been an accept-
ed fact that diamonds are
transparent to the Roent- |
gen rays, savs the Key-
stone, while imitations are
opagque and appear in an

~ @ @

< B

X-ray photograph with 153 %

sharp outlines. The X-rays
were used, however, to |
locate the diamond swal-
lowed by the girl, the

POPULAR MECHANICS

Our illustration, from the Keystone, shows
an X-ray skiagraph of precious stones. Heal
diamonds cast the light shadows, Nos. 13,
14, 15 and 16: while the imitation, No. 19,
casts a dark shadow. It is also noticeable
that the black diamond, No. 20, a dull and -
lusterless substance, is as transparent to the
X-ravs as the brilliants, while the diamond
bortz, No. 6, is much less transparent than
either, though more so than the imitation,
No. 19. The garnets, Nos. 11 and 12, cast
darker shadows than the imitation garnet,
No. 2: and the turquoise and pearl, Nos. 4
and 5, cast much darker shadows than the
opal, No. 3; sapphire, No. T; chrysolite, No.
§: emerald, No. 9, and ruby, No. 10. The
rough tourmaline, No. 17, casts a darker
gshadow than the polished tourmaline,
No. 18,

— A—i—

Galvanized iron roofs should mnot be
painted until exposed to the rain and
weather for several months. The paint will
not then scale off.
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jewel casting a faint
shadow, which was verified
by placing three first-water
diamonds in scattered positions below or
back of the thigh of a person experimented
on and photographing them, and the spois
were the same as that cast by the swallowed
jewel.

The yvoung thief agreed to have the dia-
mond cut out provided she were spared the
consequences of her act, but as she was
under 21 years of age and a native of Texas
she could not legally become a party to the
agreement. On trial she claimed she put
the gem in her mouth to test it and did not
know what became of it. However, she was
found guilty and sentenced to five years in
the penitentiary.

=Ray Skiagraph of Precious Stones
PROFIT IN CEMENT BLOCKS

A cement block man figures out the cost
as follows, with a machine turning out 150
blocks per day:

Five barrels of cement, twenty barrels of
sand and three common laborers constitute
the labor and material for a day’'s work.

5 bbls. of cement, at $1.50 per bbl....$ 7.50

20 bbls. of sand, at $1.00 per yd...... 250
a3 laborers at $1.50 per day each..... 4.50
ToOEal- et - o e wie e S 21450

This makes the cost of a block about 15
cents; the block retails for 35 cents.
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REINFORCED CONCRETE TUNNELS

A new system of tunnel
construction contemplates
the use of reinforced con-
crete in the walls of the
shell in place of cast iron
or steel. The system is
for use with the Hastings
tunnel shield which was
nsed so successfully in the
construction of 4,139 ft. of
24.ft. 9-in. bore on the
main conduit of the Chi-
cago ~intercepting sewer
gvstem.

The foundation of the
reinforced tunnel lining is
to consist of a series of
metal reinforced segment
blorks molded by a new
method without pressure
or tamping, placed by a
rotary segment hoist con-
nected with the shield
and foreced into position
hy the hydraulic jacks
that shove the shield for-
ward,. Waterproof pads
will be used in the joints
and seams of eaeh ring
of segments and the inner surfaces of the
blocks will be coated with waterproof mate-
rial, after which a reinforcement of circular
gteel beams, a beam to each ring, will be
placed. These circular beams will be
braced by connecting longitudinal bars at-
tached at equal distanees around the circum-
ferential beams, says the Iron Age, Over
this foundation and at a suitable distance
from it will be laid a heavy wire netting
and over the netting will be applied a coat-
ing of cement concrete, completely imbed-
ding the metal. The interior surface will
be troweled smooth. This form of consirue-
tion is said to be durable and of moderate
first cost compared with other systems of

building.
e e el

NIAGARA FOR BEAUTY AND
POWER

The Burton bill, which has for its object
the preservation of the scenic grandeur of
Niagara Falls to the people, was passed by
the House of Representatives on June 4.
By the terms of the bill the United States
reserves the right to take nnlimited guanti-
ties of water from the Great Lakes for sani-

Mew Concrete Tunnel System

tary and drainage purposes; the President
is authorized to open negotiations with
Great Britain in regard to a line of action
in preserving the river, and the amount of
water which may be taken from the river
for the production of electrical energy is
left to the discretion of the Seecretary of
War.

It iz estimated that, allowing for losses by
friction, ete., the total hydraulic energy
represented by the river in its 237 feet of
fall hetween Lake Erie and Lake Ontario is
3,500,000 horsepower. At the present time,
on the two sides of the river, a total of 900,
000 horsepower is being developed. The
river discharges 230,000 cubic feet of water
per second from the one lake to the other;
by limiting the number of cubic feet which
may be used for power purposes the gov-
ernment will be able to save the falls from
our over-eager commercialism.

Probably the most striking estimate of
Niagara's power from a commercial stand-
point is that made by H. W. Buck, electrical
engineer of the Niagara Falls Power Com-
panv. In an article in the Outlook he says:

“The total hydraulic energy of the falls,
il all were developed, would represent about
2500000 horsepower, To generate one
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horsepower continuously for a year by a
steam engine requires about 13 tons of coal,
so that to generate the amount of power
represented by the falls would require about
50,000,000 tons of coal per year. This would
cost not less than 350 per horsepower-year.
As against this, Niagara power can be gen-
erated and sold in large quantities for §15
per horsepower-year, or $35 less than is pos-
gible from the use of coal and the steam
engine.

“From the above it will be seen that if all
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the hydraulic energy of the falls were uti-
lized for power purposes there would. result
to the country an annual saving of $122 500,
000 and an additional saving in the con-
sumption of 50,000,000 tons of coal. These
figures illustrate what it actually costs the
people of this continent to maintain Niagara
Falls as a spectacle.”

From the number of petitions and the
general agitation of the subject it seems
the American people are still willing to pay
the price.

————— —

BOAT RACING ON LAND

For inland organizations whose members
would enjoy boat racing were they only
located conveniently, a new rowing shell for

Develops the Rowing Muscles

developing the rowing muscles has been in-
vented. The crew pull on straps fastened to
a rail on each side and push against foot
braces, thus giving the movable seats a re-
ciprocating motion, says the Scientific
American. The device is used for land boat
races.

.-

PLAN MUNICIPAL ICE HOUSE

The guestion of municipal ice plants is
being agitated in Detroit, Mich. The plan
is to erect a number of ice houses and to
cut the ice around Belle Isle, owned by the
city., Members of the park department who
have little to do in the winter will have
charge of the cutting and storing. The ice
will be sold to the consumer at the actual
cost of maintenance of the municipal plant,
the householders to be supplied first.

——. e

Contracts for two 16,000-ton battleships,
“South Carolina” and “Michigan.,” have been
awarded, one at $3,540,000 and the other at
$3.585,000,

SAILING DAYS OF OCEAN PAS-
SENGER STEAMERS

Very few sailings are made by transat-
lantic liners on Fridays, and none on Sun-
days and Mondays, for all there are so many
lines now operating. There is good reason
for it, however, Superstition prevents many
people from starting on a vovage on Friday,
and most people like to start on Saturday.
The entire suspension of business, even to
different railroad train schedules, on Sun-
day, puts that day out of the question and
because banks are closed on Sunday, making

it impossible to get letters of credit, there
are no Monday sailings.
-

FREIGHT CARS FOR AUTOS

The English railroads have had so much
traffic in motor cars that one of them, the
London & Northwestern, has built special

Car for Shipping Autos

freight ears for the exclusive shipment of
antomobiles. These cars are 27 ft. long, § ft.
wide and about 9 ft. high. There are double
folding doors at each end of the car as well
as b-ft. sliding doors at the middle,
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All the articles ap-
pearing in this de=-
partment are reprint-
ed in book form at
the end of each year.

SHOP NOTES

Contr[butions to
this department are
invited. If you have
worked out a good
idea or Know of one,
please send it in.

A HANDY HOLDER FOR LOOSE
SHINGLES

In shingling, where the roof is sheathed
tight and especially at the top in putting on
the last rows of shingles a shingle holder

Holder for Loose Shingles

for loose shingles will be found a decided
convenience, The holder is made of #.-in.
steel pump rod and has sharp hooks which
can be set anyvwhere on the roof or hooked
over the comhb. A half dozen of these hold-
ers, says the American Carpenter and
Builder, will be plenty for anvone.
e - —

DRILLING HOLES IN VERTICAL
COLUMNS

Faor drilling holes in vertical iron or steel
columns try the following method:

Obtain an ordinary pipe hanger, which is
made in two parts and =0 constructed that

To Drill a Hole of Any Depth

the ends do not meet, and c¢lamp it to the
column as shown. Place a 1-in. steel rod,
2 ft. long and having an eve in one end,
between the two clamp bars and pass a bolt
through the clamp bars and the hole in the
end of the rod. ;

Place a =sguare wrought-iron rod, 1 in.
thick, with an eve in one end, on the hori-
zontal bar as shown, says the Engineer.
Then put the ratehet in place and by mov-
ing the vertical bar nearer the column, the
ratchet may be used to drill a hole of what-
ever depth desired.

T P

HOW TO MAKE A STEAM TRAP OF
PIPE FITTINGS

To make a steam trap of old pipe fittings,
get a cast-iron pipe 2 ft. long, cap it at both
ends, A and E, then drill and tap holes

Home=Made Trap

opposite each other for the pipe, B and C.
The inlet is at B and the outlet at €. On
to pipe €, which should have an extra long
thread, screw an old globe valve, I, having
previously removed the threads from the
gpindle of the same.

Attach a Hoat ball to the spindle as
shown. Valve F, savs the Engineers’ Re-
view, iz to drain the trap when necessary,
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If valve D is properly connected, very little -

packing need be used on the spindle, as the
pressure will tend to close the valve. The
trap is for low pressure. When it fills with
water the float will rise and so let the
water out.

— i p—

HOME-MADE WATER RESISTANCE

A portable home-made water resistance for
testing purposes was made in the electrical
repair shop of the street railway at Lansing,
Mich. The Street Railway Review describes
the device. By reference to the accompany-
ing illustration it will be noted that this
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Home-Made Water Rheostat

water resistance consista of a small barrel
or keg to the sides of which are fastened
vertical 2x2-Iin. wooden posts, Near the top.
these posts are pierced by a horizontal shaft
fitted with a crank at one end. On this
shaft is wound the rope which supports an
old journal brass used for making electrical

contact with the water in the barrel. By
means of a flexible cable this piece of brass
is electrically connected to a porcelain con-
nection socket fastened 1o the framework
holding the small windlass. A suitable plug
with a flexible cable completes the ecireuit
between the porcelain connerstion block and
the source of current. The cable, from a
plate immersed at the bottom of the inside
of the barrel. is bhrought throuzh a wooden
bushing driven tightly into the bung hole.
This cable is of sufficient length to connect
with an ammeter or other instrument in the
cirenit with the coilg to be tested.

A p— —

WHEAT BIN THAT WILL NOT LEAK

A form of wheat bin which mav be made
large or small, built of any size lumber and
will never leak iz shown in the illustration
from the American Miller.

Build the hopper first. Put in the rafters,
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MNon=Leakable Wheat Bin

then floor them, running the flooring cross-
wise and having it extend out past where
the studding will be. Cut the studding on
a bevel to fit the hopper. The sketeh is an
end view.

—_— e ———

HOW TO LENGTHEN A SPRING

This is a simple matter. but often very
convenient, Drive wedges in between the
coils, and before taking the wedges out,
drive wire nails in between the colls, Then
place the spring where it is to be used, savs
the Engineers’ Review, and drive out the
nails, letting the tension come on the spring.

Method of Lengthening
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RAPID METHOD FOR MAKING RINGS

Having had occasion to make a large
number of brass wire rings, 1 found the fol-
lowing method the guickest and best: The
wire to be made into rings was first made
into springs, which were then cut along one
side, thus forming as many rings as there
were coils in the spring. As the springs

Ring Cutter for Lathe

were wound with the coils touching each
other, the elasticity of the wire brought the
ends of the rings opposite each other, thus
doing away with any offset at the junction.

To cut the rings I used a very thin cir-
cular saw, fastened to an arbor and used
in a lathe. Then [ fastened a piece of
brass tubing in the tool post, by means of a
straight-tail dog, and fed the coils through
by hand, running the lathe backwards at
high speed. In this way 1 cut over 2,000
an hour, the rings dropping out of the end
of the tube, as shown in the sketech.

There are many methods of making wire:

into springs, and any device which makes
good cloge wound springs will do, but for
this particular purpose I have found the fol-
lowing method very satisfactory: The wire
is wound on an arbor in a lathe, and is fed
through two pieces of wood held by the tool
post. The pieces of woed should be clamped
together so that the friction will draw the
wire out perfectly straight, and. the tool
post should be fed by the screw-cutting at-
tachment of the lathe.—Contributed by A.
W. Griggs, 955 Market street, Kenosha, Wis.

—

WATERPROOFING FOR CEMENT
BLOCKS

Shave 14 1b. castile soap into 1 gal. water;
let dissolve, but do not make a suds. Apply
it while boiling hot to the surface of the
blocks, using a brush. After the spap wash
dries apply a luke warm solution of 4 lb.
powdered alum in 4 gal. water. Two appli-
cations, says Cement Era, will cloge all pores
and make a perfect waterproofing,

037

HOW TO MAKE A WATER AIR
COMPRESSOR

In an establishment consuming an average
of 25,000 gal. of water per day, drawn from
the city mains through a 134-in, pipe under
an average pressure of 60 1b. and discharged
into tanks of 1,000-gal, capacity each, the
wiater was made to supply all the com-
pressed air required for several machines,
thus doing away with the expense of oper-
ating an air compressor. The system was
arranged as follows:

A tank, A, of 1,000-gal. (133 cu. ft.)
capacity was placed over the water tank
room, and another tank, P, of 66 cu. ft,
capacity was placed below tank A, in the
water tank room and the piping was
arranged as shown.

To operate, the handle of the three-way
cock, C, is given a one-eighth turn, causing
the water to flow from the wat>r main into
tank A, until the float valve closes and in

Compressing Air by Water Power

turn discharges the corresponding volume
of air through check valve, E, into tank P.
The handle of the three-way cock is then
turned to its mnatural position, when the
water flows from tank A, to the water tank
and in turn draws in air through check
valve, G, ready for another filling.

In filling tank A with 1,000 gal. of water
133 cu. ft. of free air is compressed in tank
P, to about 2 1b,, says a correspondent of the
Engineers’ Review, and by using 25,000 gal.
of water per day it eguals 25 fillings or the
displacement of 3,225 cu. ft. of free air com-
pressed to about 50 1b., pressure per square
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inch deducting necessary losses. This air is
drawn out of tank P, through a reducing
valve, H, under the desired pressure.

SIS N —
HOME-MADE GASOLINE BRAZING
TORCH

A gasoline brazing torch which fastens to
the wall in front of the work bench and
swings back out of the way when not in
use, may he made as follows:

Thread both ends of a 2-ft. length of 2-in.
gas plpe. In a 2-in. cap drill a hole to re-

) N

2
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Fastens te Wall in Front of Work Bench

celve a single tube bieycle valve, V; drill
another hole and tap it to recelve a 14-in,
pipe, C, § in. long, on which weld a piece
of iron to form a handle or T for con-
venience in replacing the piece after filling
the tank by way of the apped hole.

Fit the 2-in. cap on the top of the 2-in.
pipe. Drill and tap the cap for the bottom
for a 14-in. pipe, O, 21 ft. long and threaded
at both ends. Make the burner of a piece
of bicycle tubing, says the American Ma-
chinist, with a 2-ft. length of small-sized
tubing coiled around it. An angle valve at
G controls the supply of 0il to the burner.
The arrangement of the burner causes a
continuous generation of gas by the blast.
Make a hole not larger than a pin prick in
the eap, T, at the end of the coiled tube.
Fasten a bicycle pump, B, to the wall just
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above the tank to use in keeping up a con-
stant pressure in the tank.
- -9 —

HOW TO MEND OLD SACKS

Turn the sacks and shake them well., Make
some good paste and apply it around the
rent, using a brush. Cover the rent with
a piece of cloth, says the American Miller,
smooth it on with the hand and your patch
is complete. )

————— s

GAS BAG FOR STOPP[NG MAINS

Flow of gas from the main can be stopped
by means of the gas bag illustrated, a de-
vice mueh used by gas fitters. To malke the
bag use common bed sheeting, cutting it
114 in. larger than the circumference of the
pipe; sew it up, turn it inside out and then
dip it in linseed oil so it will hold water.

Put the bag over the hook, A, and put it
into the pipe, then remove the hook and
fasten the mouth of the bag to a #;-in. pipe
as indicated. Support this % -in. pipe by a
stake driven into the ground. Pour water
through the #-in. pipe into the bag until it
is full and stops the flow of gas.

To remove the hag grasp it at the mouth
with one hand and with the other pull out
the % -in, pipe. Pull slowly on the bag, thus
forcing it to the inner or top surface of the

ﬁ' FIF!“-;

STAKE

Stop-Bag for (as Main

pipe and causing the water to run out.
From 2 to 3 lb. can be created _n the bag,
depending on the height of the water col-
umn, 15 seconds being necessary to insert
the bag and cut off the flow of gas.

For a 10 or 8-in. main, use a 10-in. bag;
for 6 and 4-in, pipe use a 6-in. bag and for
4, 3 and 2-in. pipe, use a 4-in. bag.
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TANK ALARM FOR LOW WATER

In o water supply syvstem where the tank
is located a distance of two miles from
the pumping station, and where there is an
alarm ta notify when the tank is full, but
none to tell when it i{s empty, a correspon-
dent of the Engineers’ Review installed a
ievice as follows:

A 15 a4 water pressure gauge and B is
the pointer, An ipsulated wire runs from
the battery, C, to and through a hole in the
top of the gauge shell, A bare end extends
down low enough to allow the pointer to
form a contact. This causes a current to
flow from the batteries through the wire to
the hand of the gauge and to the bell by
means of the wire, B, which is fastened to
the caze of the gsauge, by either soldering,

2

Tells When Tank is Empty

or with brass or copper screw., The switch
is for cutting out the hell when the water
pressure is low encugh for the pointer to
hit against the end o1 the wire,

-

HOW TO TEST A SQUARE

Draw anyv line (A-B) with any radius and
use any peoint on the line as the center, C,
deseribing a semi-circle, a ¢ b, 17 the square
is a troe right angle, sayvs the Metal Worker,
one arm should meet the diameter at b, the
other arm at a, and the corner come direetly

Testing a Square

on the circumference at ¢, [ the test is
carefully made any inaccuracy in the square
may be detected.

FASTENING LINE WIRE TO TREES

Where it is impossible to set poles for a
rural telephone line, a good method of fast-
ening the wire to the trees is as [ollows:

Hinge for Fastening Line Wire

Take o hinge (the longer the better and
safer), nail i1 to a limb as illustrated. T'wist
the tip one-fourth turm and bolt a porce-
lain button to it, to which button fasten
the wire. When the motion of the tree is
parallel with the line, the wire will give
and when it is at right angles with the
line, the hinge will take up the motion and
prevent the wire breaking.—Contributed hy
F. W. Mintzlaff, Grafton, Wis.

. = & -

HOME-MADE POST AUGER

For the auger use a piece of Ix1i-in, soft
steel 34 in. long. Cut it as shown; sharpen
the wings, A A, nof attempiing to finish
the spur. Then forge a handle hole in one

v
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Good Post Auger

end of a piece of %-in. round stock 30 in.
long: weld this piece to the anger blade,
heat the blade and twist it in the vizse (to
the left)., Finish up the cutting edges over
the horn of the anvil and make a square
point of the spur. A correspondent of the
American Blacksmith, who has made fAfty
augers of this kind, finds them very satis-
factory.
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OF MENDING CIRCULAR
SAW

METHOD

Do not throw the cracked circular saw
into the junk heap, make it a8 good as new
by the following method:

Drill a %-in. hole at the crack near the
teeth and another hole at the end of the
crack. Countersink the hole near the teeth
on both sides and insert a rivet very neatly,

Repair for Cracked Saw

finishing the heads of the rivet down even
with the saw blade. Should the crack be
an extra long one, save the american Black-
smith, two rivets may be necessary.

. . b

GAS STOVE FOR WORK BENCH USE

This handy device for heating soldering
irons, etc., is made of a piece of 14-in. gas
barrel, 8 in. long. Cap one end and to the
other fit a reducing socket having a short
length (214 or 3 in.} of 1j-in. barrel in Its
smaller end. The outer end of this 14-in.
barrel should take the rubber tuhbe, the
inner end being reduced by forging ito leave
a small hole as indicated by the dotted
lines,

Cut an aperture, to admit air, on the
14-in. barrel as close to the reducing socket

Q05 "o
(as Stove for Work Bench
as convenlent and at the cap make four
rows of holes to allow the air to escape.

Screw in four pins 1§ in. in diameter to
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serve as legs, says the Model Engineer,
London. Provide a sheet iron box to stand
on the bench to retain the heat and a bar
of “-in. round iron across the interior to
support the soldering irons.

i it

PREVENTING BLISTERS IN PHOTO-
GRAPHS

Blisters in photographic prints or plates
are frequently aseribed to the hot weather,

though they sometimes develop in  colid
weather, to the mystification of the ama-
teur.

The cause is the difference in temperature
between the atmosphere and the baths used
in developing.

In summer one will work along with the
atmosphere, wash water and toning bath
high but uniform. and then plunge the
prints in a fresh hypo bath that has become
a8 cold as ice owing to the fall in tempera-
ture which always results when hypo is dis-
solved in water. The result, says Camera
Craft, iz a case of bLlisters. And the same
result may be accomplished in winter,
merely by having one of the baths much
colder or warmer than the others.

il i —

WHEEL FOR LAYING OUT ORCHARD

This deviee is made of two 1x4-in. boards,
10 ft. long, and an old wheelbarrow wheel.
Establish base lines on the orchard ground

For Laying Out an Orchard

when it is ready, then draw the wheel from
one tree point to a point at the opposite
gide of the field and so back and forth un-
til the ground is marked one way. Then
mark it the other way and where the wheel
marks cross is the place for a tree. Dig a
hole there, says the Rural New Yorker, and
get the tree on a line each way with the
marks, By this method every tree will be
exactly in line.
—————a
Nitrie acid of 1.2 specific gravity will
darken cherry, Let stand 12 hours, then
wash off the acid and dry.
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TURNING A FLYWHEEL

This device is similar to one described in
our April, 1906, number, but is for moving
a heavier machinery load. To prevent the
grip on the wheel from slipping the inside

Device for Turning Heavy Wheel

jaw of the wrench was turned in a lathe and
an eccentric cam, A, with a short lever, B,
made, When the long arm is raised, the
full throw of the eccentric is turned against
the inside of the rim of the wheel, holding
the jaws of the starting device firmly. With
this device the engine cannot be turned
backward unless the device is anchored to
the floor. One man is required to adjust
the eccentric, which is detachable, and an-
other to manipulate the long lever.

A correspondent of the Engineers' Re-
view, who uses this method of starting, has
a rope transmission with 13 grooves for 114-
in. rope, and to protect the metal between
them, he inserted a copper plate, long
enough to lap three grooves, under the jaw
of the wrench.

T g o =

HOME-MADE BATTERY-CALL TELE-=
PHONE

The wiring and connections of two bat-
tery-call telephones are shown in the accom-
panving sketch., No transmitters are used,
the receivers being used for that purpose,
and the receivers and bells are thrown in
and ont of cirenit by means of the hooks,

Telephone With Battery Call Bell

which hold the receivers. When the hook
is down it closes the eireuit at the lower
contact and brings the bell in cireuit, and
when it is up it touches the upper contact
and connects ithe receiver. When either
push bution is pressed both bells ring, as
they are in multiple with both sets of bat-
teries,

By connecting the bells and recelvers
in this manner only two line wires are
necessary, and if a ground connection is
used, only one wire will be needed.—Con-
tributed by Richard E. Jenness, Kirkwood,
Missouri.

- - o»

TO REPAIR A GAS-HOLDER LEAK

File a 5i-in. holt flat 4 or 5 threads from
the end and drill a small hole through the

Repair for Hole in Gas Holder

end. Fasten a wire in the hole, string a bar
on the wire and place the whole on the
inside of the holder, as illustrated. Use a
steel plate and nut on the outside and make
the joint with red lead.

PR

HARDENING DRILLS FOR GLASS

Prepare a solution of zine dissolved to
saturation in muriatic acid, says Machinery,
and reduce by adding an equal quantity of
water. Dip the drills in this and use with-
mt tempering.
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PORTABLE LATHE FOR MACHINE
SHOP

A portable lathe is one of the conveniences
used in the Columbus (Ohio) shops of the
Pennsylvania lines. A small motor is ap-
plied to an ordinary 16-in. lathe, as shown
in the illustration. By the arrangement of
the switches either 120 or 240 volts can be

POPULAR MECHANICS

THE TWEEZERS FOR PICKING Uy

SMALL ARTICLES

Lay the object on the back of the hand—
usually cleaner than the palm—and then
pick it up with the tweezers. In this way,
the tool gets a good grip on the ohject,
such as a screw or pivot, says Machinery,
and is not so apt to slip.
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gives a considerable range of speed,

This lathe ean be moved about convenient
to whatever engine is being served. It is
provided with two hooks by which it can
be picked up by an overhead crane and
placed wherever desired. There is a com-
bined e¢lutch and brake provided with the
handle, convenient to the operator, so that
when the clutch is thrown out, the brake is
applied, stopping the lathe spindle but al-
lowing the motor to run. In calipering
holes for bolts the portable lathe has re-
duced the expense 40 per cent in the time
it saves,

- - ————

Aluminum cannot be successfully soldered.
Holes may be filled with solder, but two
geparate pleces cannot be soldered together.

Every drop of water allowed to fall on
wax finish will leave a white spot. Try pro-
tecting the wax, suggests the Master
Painter, with a coat of the following: Zan-
zibar copal varnish, 6 parts; boiled oil, 6
parts; turps, 10 parts, all by weight. Mix
together well and apply.

-—-’—H—-—-

REMOVING BROKEN STUD BOLTS

Drill a hole in the bolt, being careful not
to drill too small. Then drive a square nail
set or any square tool into the bolt and
gcrew it out with a wrenech. This method
is easy and rapid.—Contributed by C. I.
Mitchell, Temple, Texas,
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CEILING FAN MADE OF PIPE
FITTINGS

A ceiling fan costs from $t to $32.25;
here is one made of pipe fittings at a total
cost of 99 cents and which works to perfect
satisfartion., The paris required and their
cost are: Two drilled flanges, A, 10 cents;
o-in. pulley, =, 25 cents; 14-in. pump rod,

Ceiling Fan That Costs 90 Cents

C, 8 cents; cross, D, 4 cents; two nipples,
E, 4 cents; two elbows, I, & cents; %-in.
pipe, G, 10 cents; % xl4-in. reduzer, H, 3
cents; 14-in. tee, J, 4 cents; two couplings,
K, with male _connections, 9 cents; fan
blades, L, made of %:-in. pine. 16 cents.
The fan should be mounted 714 ft. from the
floor and the pulley connected by belt as
shown.

I have made several of these fans, paint-
ing and gilding them, so that they compare
favorably with factoryv-made ones in every
way.—Contributed by Ora 5. Harmas, Fenni-
more, Wis,

e

PROTECTION FOR HITCHING POSTS

Most horses seem to take particular de-
light in chewing up hitching posts if made
of wood and unpro-
tected, but when cov-
ered with tin wash-
ers fastened by nails
as shown in the
sketch, the most
varacious animal
will soon  refrain
from this pastime.

The tin washers

referred to are the
kind generally used by roofers in laying
paper roofing and can be fastened with ordi-
nary steel wire nails.—Contributed by Stoke
Richards, Santa Clara, Cal.
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HOW TO MAKE A SHAFT HANGER

Almost any machinist who has a forge
can make a good hanger, which will have
all the adjustments found in an improved
ball and socket hanger.

A piece of wrought iron, about 14 in.
by 3 in. for ordinary size shafting, is bent
to the shape shown in Fig. 1, if a drop
hanger is desired, and if a post hanger is
to be made, the iron frame can be of the
form shown in Fig. 2, A side view of the
drop hanger is shown in Fig. 3.

In making a drop hanger, a piece of iron
like that used in the frame is bent over at
the ends, as shown at A, Fig. 1, and fastened
by means of %-in. belts, B. The center is
tapped for a %-in. set screw, C, which is
directly over a similar set screw in the
frame. Both get screws are provided with
jam nuts so that they may be held from
turning after being adjusced.

The bearing consists of a piece of common
iron pipe, D, equal in length to four times
the diameter of the shaft and countersunk
on opposite sides at the center to receive

An Adjustable Hanger

the set screws, . A hole should be hored
through the pipe near each end to allow
pouring the babbitt. To do this make two
pieces of wood as shown at A, Fig. 4, and
slip one over each end of the pipe with the
shaft in the center, thus leaving a space, B,
to receive the bahbitt. Thoroughly smoke
or chalk the shaft to prevent the babbitt
from shrinking on it, and if the inside of
the pipe is very smooth make a number of
grooves with a cape chisel.

In fastening up the hanger make the
hole E (Fig. 1) somewhat larger than the
bolts, ¥, This allows lateral adjustment of
the hanger. The vertical adjustment can be
obtained by the two set screws, and if one
end of the bearing should be a little too
high, it can be lowered by loosening the
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bolts, B.—Contributed by Lee R. Clarke, 116
S. Eighth Ave.,, Bozeman, Mont.
e e———

HOW TO MAKE AN AUTOMATIC
LAMP CORD ADJUSTER

Procure an old curtain roller, A, and cut
off the solid end. Fasten it in the wonden
gpool, B, which is drilled to receive the

"'\-.T.-’

Automatic Lamp Cord Adjuster

wires from the incandescent lamp. Make
two sheet brass brackets, C and D, one hav-
ing a round hole, and the other a slotted
hole to prevent the spring shaft from turn-
ing. Then make two brass rings. E E, and
fasten on ends of spool. Solder the lamp
wires to these rings and make two sheet
brass brushes, F F, to make contact with
the rings.

The lamp may then be lowered or raiged

the same as a window shade,—Contributed
by Wm. D, Probst, 1036 Erie St., Youngs-
town, Ohio.

—_——————

EMERGENCY GASOLINE SUPPLY
FOR AUTOS

Every automobilist should carry with him
a length of small rubber hose for use in
case the gasoline feed pipe running from the
supply tank to the carbureter should rup-
ture. Also he should earry an extra ean of
gasoline—say a gallon or two galloms—the
spout of the can being fitted with a cork
stopper. To one end of the length of hose
must be fitted a short length of small pipe.
Then in the emergency mentioned, says the

POPULAKR MECHANICS

Automobile, all that is necessary is to
stretech the loose end of the rubber hose
over the fractured end of the gascline pipe
and push the other end of the hose, having
the pipe, through a hole made in the cork
stopper of the extra can of fuel and by prop-
ping up the can he will be able to supply the
motor with gasoline during the home run.
—— —

THE CAMERA AS A DRAFTING TOOL

Sometimes a perspective view of assem-
bled castings is regquired when it would not
be advisable to call in a skilled artist. For
instance, when bids for a casting are re-
quired, the patterns being furnished, and it
is desirable to send the foundry people blue-
prints showing the nature of the work. A
good and cheap way, says the American
Machinist, is to use the camera as a draft-
ing tool.

To do this take a photograph of the pat-
tern and make a blueprint from the nega-
tive. QOutline in pencil, emphasizing points
of particular importance. Then dip the
print in sodium hydrate or in common lye.
This will turn the blue into pale vellow and
leave the pencil outline in bold relief. Then
trace, free-hand, the outline on tracing cloth.

—_— - — -

A STETHOSCOPE FOR MACHINES

When a physician examines a patient,
about the first thing he does is to produce
an instrument which looks like the earpiece
of a phonograph, and proceeds to adjust it
to his ears and apply the extremity to the
various parts of the body. A modification
of this instrument, which is known as a
stethoscope, has been found waluable for
locating troubles
in machines,

When a noise
is heard which
cannot Dbe lo-
cated the stetho-
scope  can  be
used as shown
in the sketch.
The instrument
in this case
should have a
longer hose than
those used for
medical purposes to allow easy access to all
parts of a machine.

It should be remembered that in a ma-
chine which is not running properly sound
is produced first, and then heat. Sometimes
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when the parts get hot it is too late to rem-
edy the trouble, as they mayv be so badly cut
that they are ruined. To detect the sound
quickly before much heat is produced, ap-
ply the stethoscope as shown in the sketch,
moving the free end to different parts to
find the precise point the noise comes from.

An instrument of this kind, made by a cor-
respondent of Machinery, consists of simply
a piece of rubber tubing, and when the end
is placed to one ear and the other ear closed
with the finger the device is very effective.

.

A WATER SPREADER FOR ROOFS

orr slate
a slight piteh

It often happens that shingle
veranda roefs having only
become worn at the down spouts, where
the deluge of water in time works down
through the joints of the roof covering.

Spreader Attached to Spout

To remedy this trouble, a correspondent
of the Metal Worker devised the spreading
deflector shown in the sketch., [t should be
made of sheet copper or galvanized iron, and

should be about 15 in. long by 15 in. wide.
_— P o p—

HOW TO MAKE FILLETS FOR PAT-

TERNS

It is a mistake to leave out the fillets on
any pattern, even on hurry-up jobs, which
renquire no finishing. The objeet of the fillet
iz not to beautify the work, but to strengthen
the ecasting. and it is much more necessary
than rounding the outside edges, which is
often done on patternzs in which the fillets
have been neglected.,

Thizs will be more clearly understood by
referring to Fig. 1. which shows the cavity
left in the sand alter a pattern without
fillets has Dbeen drawn from the mold, 1t
will be noticed that o <harp edge is left in
the sand at A, which is easily washed away
by the molten metal, thus making a dirty,
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porous easting. The ecorner opposite A
offers no protruding edge and, as far as a

Making a Putty Fillet

clean casting is  concerned, requires no
rounding, but, as will appear later, it is well
to round it for other reasons.

Tig. 2 shows the easting which would be
produced by pouring the mold shown in Fig.
1. When the molten iron cools it crystal-
lizes, the lines of crystallization being at
right angles to the surface as indicated by
the vertical and horizontal lines. The
effect of this crystallization is the same as
would be produced by gluing a number of
very thin pieces of wood face to face, and
then glning the ends together at the beveled

corner. It is evident that the weakest point
wonld then be at the corner. This is ex-
actly the ecase with the iron, If sufficient

force is applied to a casting of the form
shown in Fig. 2, it will invariably break
along the line of A-B, although the section
of the metal at that point is greater than at
any other,

It is a curious fact that rounding the pat-
tern at A (Fig. 2) will strengthen the cast-
ing and, as would naturally be expected, the
addition of a fillet at B will further increase
the strength. The rows of crystals will then
swing round from a common radius much
a8 in the position of soldiers when making
a turn. Thus instead of the rows of erystals
meeting on a line as at A-B they will ar-
range themselves In wedge-shaped segments,
thug leaving the metal more homogeneous,

Having thus seen the necessity of fillets in
patterns, there are doubtless many who
would be interested in a quick, easy method
of making them. This is shown in Fig. 3,
the only tools necessary being the hands,
and the only materials a lump of putty and
it «lish of turpentine,

Dip the index finger in the turpentine and
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rub along the part whieh is to receive the
fillet. Then roll a piece of putty out long
like a lead pencil and lay In the corner.
Dip the finger in the turpentine again and
then rub on the putty as shown. If a large
fillet is wanted, use the thumb and if a very
small one is required, the litile finger can be
used. Pressing on hard also reduces the
gize aof _the fillet. After thus forming the
fillet allow it to stand about an hour, when
it will then be readv to shellac. When the
pattern I8 finished the fillet cannot be distin-
guished from the best leather fillets and if
properly applied will last as long as the
pattern.
—_——————

HOW TO CASEHARDEN IRON OR
SOFT STEEL

Procure a quantity of old hoots and heat
same in a sheet iron box until! thoroughly
charred. Place the articles to be case-
hardened in the box and cover them with
the charred leather. Reheat and Keep at
a dull red heat for an hour or more and
then plunge the contents in cold water or
brine,

If a blue color is desired, the articles
after bLeing treated as above should Dbe
gronund and polished and then placed in a
pan of sand. Apply heat and when the de-
sired color appears drop the articles in cold

water.
e > W - ——

HOW TO MAKE A FARM-LEVEL

i —

A serviceable farm-level which does not

POPULAR MECHANICS

more convenient farm-level may be made by
fastening a 30-in. carpenter's level to the
head of an ordinary camera tripod, using
two right-angled screw hooks as at A, Fig.
2. The level will cost ahout $1.25.

e

HOW TO REPAIR A LEAKY HAND-
HOLE

A leaky handhole located in the rear end
of the boiler, where the plate had been al-
lowed to leak until the head of the hoiler
had corroded away =0 that it could not be
kept tight, was repaired by a correspondent
of the Engineers” Review asz follows:

A steel ring % in. thick and 1% in. wide
was procured from the boiler shop and put
on. To do this the ring was bored for
La-in. rivets and corresponding holes were
drilled in the boiler head and countersunk
on the inside, in order to bring the heads
even with the plate and leave a clear place
for the packing. The countersinking was
done by placing the drill chuck in a piece
of 34-in. pipe and running it through the
front handhole; and by fitting the counter-
sink in the chuck and the outer end of the
pipe in the ratchet, one man did the turning
while the other kept the countersink in the
hole, and from running out of center.

When driving the rivets, a cupped piece of
plpe was used to hold them in place in the
same way, until they were headed., Then
by the use of a gasket that did not re-
quire “following” the job was completed
satisfactorily.

cost over G50 cents 1o
make is shown at Fig.
1. The level should
be 4 or & ft. high with a
crossbar 3 ft. long at the
top. To the ends of the
erogshar tie small glass
tubes and econnect them

with a piece of rubber tub-
ing 4 or 5 ft. long, which
fill with colored water up
to the line A B. When the
instrument is set so that
line A B exactly corre
sponds with the upper edge
of the crossbar, the latter
will be level. This instru-
ment is as accurate and
nearly as convenient as a
level costing $15 to 225,
says the Yearbook of the
Department of Agriculture,

A more expensive and

Inexpensive Farm Levels
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THE CONSTRUCTION OF A HOME-MADE MOTORCYCLE

At the present time motorcycles are play-
ing a great part, not only for a pastime but
for practleal use as well, nd it is the
earnest desire of most young men to own
one. As I have had practical experience in
this line I feel able to lay hefore the readers
of Popular Mechanics a gen-ral outline with
illustrations showing the cors :uction of a
practical machine.

In designing a home-made machine it is
well to follow the lines of a regular motor-
cycle as much as possible, the location of
the motor, transmission, ete. The first con-
gideration iz that of finding a 2uitable frame,
one that is of heavy construction, with rein-
forced joints and with a slight or no drop
to the erank hanger.

There are several hicyele motors with all
necessary attachments on the market which

The gasoline tank is clamped to the hori-
zontal bar on top and with small pipe con-
necting it to the mixing valve or carbureter.
The battery b<x and spark coil are located
by clamps on the rear slanting bars, directly
behind the seat. The electric wiring should
be carefully executed, placing a switch on
the gr'p of the handle bar, by which the
circuit can be opened or closed by the thumb
or forefinger. This gives immediate control
of the engine, and Is very necessary, es-
pecially when riding in crowded thorough-
fares where it is vitally important to stop
quickly. The writer has narrowly escaped
gerious injury in a collision, due to a defec-
tive and poorly insulated switch, by which
he was unable to break the circuit.

The battery box is made to hold 4 dry
batteries, from which the current passes

r-..'.n-!‘rl
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Arrangement of Apparatus and Wiring

soll  for $45.00 to $656.00, according to
horsepower. Included with the other at-
tachments is the metal driving-pulley rim
which is to be attached to the left side of
the rear wheel, which must also be fitted
with a coaster brake. This metal rim is
provided with legs or clamps which are to
be bolted fast to the wooden rim. A sgpring
gaddle will be found much more comfortable
than the ordinary bicycle saddle and will
add hbut little to the expense of the outfit.

The motor is to be clamped to the front
slanting bar, for which clamps are provided;
care must be taken to have the engine driv-
ing pulley in a true line with that of the
rear pulley rim. The belt should be
gtretched on and the idler wheel put in
place, then wheel the bicycle along the floor
and note if the belt runs straight and true,
if not, shift the engine until the pulleys are
in line.

through the switch and commutator and
thence to the induction coil, from which it
leaps to the spark plug in the engine eylin-
der. A diagram of this wiring is given in
the sketch.

After making all these connections and

everything else is in place, place the rear
wheel of the motorcyele in a rack which

raises it from the floor and start the motor
to see if all is in working order. There is
always a lot of final adjusting to be done
after the machine is assembled and should
be done as each occasion arizses. First, test
the spark by closing the cirenit with the
switch and after disconnecting the spark
plug wire, hold it about 14 in. from anv part
of the plug and slowly turn the rear wheel
until the spark leaps across the space, the
revolution of this wheel causing the com-
mutator on the engine to make and break
the circuit, which induces the spark. If no
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gpark is seen, then there iz a defect in the
wiring at some place.

When this feature is in working order,
mount the machine, turn on the gasoline
supply, open the throttle half way, place the
spark advance lever at a little more than
midway, open the compress.>n cock (if one,
or if the motor has an automatic valve lift,
no attention is required to this) and placing
the feet on the pedals start the motor and
rear wheel in motion. Do not try to start
the motor by slow pedaling, as in most cases
a rapid revolution is necessary to obtain the
first explosions after which the rompression
cock is closed and the engine will speed up
at once. As soon as it does, regulate the
speed with the spark advance lever which
will be found to govern the speed absolutely.
If the motor does not eateh a few explosions
at first, regulate the spray valve until it
does, as that is the vital point for a perfect
mixture.

It is well to experiment with the engine
in this way until one is familiar with the
levers before taking it on the road, after
which, with some final adjustments to the
belt, ete., no trouble gshould be had.

To complete the machine in regard to ap-
pearance, mud guards may be added; heavy
tires and long straight handle bars will add
greatly to its good looks—Contributed by
Prentice P. Avery, Ridgewoad, N. J.

— s

PRIMING A STEAM PUMP

A pump which was used for fire protec-
tion purposes only and which was required
to be under steam pressure at all times,
made the engine room so hot that the steam
was shut off. One day at an unexpected
visit of the inspector, the engineer succeeded
in turning on the steam without being ob-
served, but though the pump started up he
could tell it was getting no water. Fortu-
nately, the inspector did not ask to see the

Pump Connected for Priming
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pump throw a stream. After his departure
the engineer made an examination and found
that the foot wvalve on the suction pipe
leaked and the pump had “run down”

To prevent trouble of that kind occurring
again, says the Engineers’ Review, he piped
up a connection from the service pipe to the
suction as illustrated. With this arrange-
ment, if the pump ran down again, it would
be an easy matter to prime the suction pipe,

—— i —p——

HOME-MADE COOKING UTENSIL

As handy a dish as one can have for the
kitchen is made from an empty coffes can.
Take a piece of tin about 1 in, by 314 in.,
roll into a tube and solder, making a tube

Inexpensive and Convenient

1 in. long and 1 in. in diameter. Now whit-
tle out a soft wood stick 5%, in. long, to fit
the tube tight. Secure the two by driving
a small nail through both, filing off the end
of nail. Now solder the end of the dish
near the top. You can handle this utensil
over a stove without burning the hands,
When the dish is worn out, unsolder and
put on a new dish.—Contributed by T. L.
Reed, La Porte City, lowa.
—e—l B

CASE-HARDENING CAST IRON

Pulverize equal weights of saltpeter, prus-
giate of potash and .sal-ammoniac and mix
them together. Prepare a dipping solution
by adding to each quart of cold water 1 oz
prussiate of potash and 1 oz. sal-ammoniac,
Heat the cast-iron pleces red hot, savs Ma-
chinery, roll them in the powder, then
plunge them into the liguid.

—_— - —

Oiling of smoothly polished castings, such
as cylinder heads of steam engzines, more
than doubles the loss of heat by radiation.
—Kent.
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GOOD METHODS FOR BENDING PIPE

A “hicky” (B, Fig. 1) is a useful device
for making bends in small pipe, up to %-in.
To make a hicky, bullhead a 11x1-in. tee
on the end of a piece of 1-in. pipe, 4 ft. long.

B

Bending Pipe with **Hickies""

Then lay the pipe to be bent on the floor,
or leave it in place, slip the tee on the
hicky over the pipe to a point near where
the bend is to be made. Start the bend with
a slight pressure on the lever, then move
the hicky along the pipe a little and apply
pressure again, Repeat this operation until
the bend is made as desired (C, Fig. 1).
To make an offset, use two hickies (A, Fig.
1), holding the first bend in position with
one and using the other to make the offset.

For bending pipe up to 2 in. a good
method is shown at Fig. 2. Lay two 10-ft.
planks up against a horse or window-sill,
placing them 3 ft. apart, Nail a piece of
4x4-in. timber to the under side of the
planks, and provide another piece, which
leave loose so it can be moved back and
forth as desired, sayvs the Metal Worker.
Insert one end of the pipe to be bent under
the lower 4x4-in. piece and adjust the other

To Bend 2-In. Pipe and Up

4x4-in. piece to the point on the pipe where
the bend is to be made. Then apply
strength to the projecting end of the pipe
to make the bend.

MECHANICS
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HOW TO CONVERT A LEAD PENCIL
INTO A WIRE GAUGE

An article in the July number of Sheop
Notes describes a method of finding the re-
eistance of any copper wire by means of the
glide rule. The method there given is en-
tirely correct, but as a wire gauge is Te-
guired to determine the size of the wire and
a slide rule needed for the necessary calecu-
lations, and as many persons possesg neither
of these instruments, I thought the following
method would prove acceptable,

The only device required by this method
iz a common lead pencil on which is marked
off two spaces: one 1 in. long and one 14 in.
long. To obtain the resistance per 1,000 ft.
of any size wire first remove the insulating
covering for a distance of a foot or more,
depending on the size of the wire, and then
wind the wire on the lead pencil as shown
in the sketch., Count the number of turns
per inch using the 1-in. space for large wire
and the l.-in. space for fine wire. When

. 2
Resislance = 2 /R !!

I{Ir[. " f#i". / -*' \

Lead Pencil Used as Wire Gauge

the numher of turns per inch is determined,
square that number and point off two deci-
mal places and vou then have the resistance
per 1,000 ft. at 20° C.

When the resistance is known the number
of feet per pound can be found by multiply-
ing by 232, Of course all these results are
only approximate, but they are sufficiently
accurate for practical purposes.—Contributed
by A. Willatowski, 1656 Alexander St., At-
lanta, Ga.

S A —

FILLING TIRES WITH SAND

When it is impossible to inflate the pune-
tured tire of your auto, try filling it with
gand, if any is available. The sand will
cushion the tire in a measure and keep the
dead weight of the machine off that wheel.
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DRILLING OVERHEAD HOLES

Anyone who has ever had occasion to drill
holes in a ceiling, or any other place where
the job has to be done overhead, knows
what tiresome work it is. A strong man
] will feel ex-
hausted after
holding his
arms overhead
for five min-
utes  without
doing any
work and
when the work
of feeding and
turning th e
drill is added, it is almost Impossible to con-
tinue working for more than three or four
minutes at a time.

Having had occasion to do some overhead
drilling, I found that the men's labor could
be greatly reduced by means of the device
here illustrated, which consists of simply a
board, which acts as a lever, with the ful-
crum at the round of the ladder. The board
to work well, should be in a horizontal posi-
tion and if the round is not in the right
place, it may be changed by moving the
lower end of the ladder, or if this will not
produce the desired effect, a few blocks of
wood placed between the brace and the
board will bring the board to a horizontal
position. The pressure should be applied to
the board as far from the round as possible,
thus increasing the leverage.

When the ladder is inclined too much it
is hard to reach the handle of the brace.
In that case the brace can be placed on the
other side of the ladder and the board can
be raised by placing your shoulder below it.
—Contributed by A. J. Saxe, Engineer,
Railway Exchange Building, Chicago.

—_—— e =

CLAMP TO HOLD WIRE WHILE
SOLDERING

Simple and Easy

This clamp may be made any size and of
almost any material, soft iron being prefer-
able, however, It is used for holding wire

Clamp for Use in Soldering
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or small metal pieces while soldering or
hrazing. The hand screws, B, shoulid be
somewhat harder than the arms and clamps.
The machine is very flexible and rods can
he held at any angle by adjustment. A in-
dicates the vise jaws, and C the handle. It
is of especial convenience in soldering as
one or both hands may be free to spread
the solder or flux,—Contributed by David H.
Shearer, Lenoir, N. C.

—'._ .-__’,—

DEVICE TO PREVENT AUTOMO-
BILES FROM BACKING

In hilly localities it is often advantageous
to equip am automobile with the device
shown in the sketeh. A large ratchet lever,

L1
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To Prevent Auto from Backing Down HII

A (shown in detail at B), is pivoted from
the axle with the point suspended in the
air normally, but capable of being lowered
when desired, thus preventing the machine

from backing.
—_——————

TO REMOVE STAINS FROM NEGA-
TIVES

A good formula for removing stains from
negatives is as follows:

Iron sulphate ........ 3 oz.
Sulphuric acid ....... 1 oz.
WERLAY e s aainss 3 0z,

Another method is to allow the plate to
soak several days in a solution of hypo.

. e
MARKING CORRECTIONS IN BLUE-
PRINTS

The simplest and best way to mark cor-
rections in blueprints is to use a saturated
golution of common sal soda for a writing
fluid and do the writing with an ordinary
new and clean steel pen. The marking will
stand out clearer and whiter than the lines
of the print.—Contributed by M. L. Schiaf-
fino, 2 Belen St., Guadalajara Jal, Mexico.
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HOW TO MAKE A POOL TABLE

While it i=s impossible for an amateur to
make a pool table suitable for a mateh game,
orone in which the mechanical qualities per-
mit of three cushion shots being made, it is
an easy matter to construct one that will

Home=-Made Pool Table

possess sufficient mechanical perfection for
the ordinary playver. A pool table of this
kind will prove very interesting and enter-
taining, and is not very expensive to make,

The first thing to do is to procure a
kitchen table, having a good level top, and
a box frame, as shown at F, Fig. 1, to pre-
vent it from warping. This may be pur-
chased for ahout §1.50 or $2.00, and when
tables of different proportions are being con-
sidered preference should be given to the
one that is,Jongest in proportion to its width,
as it wonld then resemble more closely the
shape of a regular pool table,

The rubber cushions, which are so expen-
sive In regulation pool tables, are replaced
in this one by wood moulding cushions (M,
Fig. 1), the elasticity being furnished by the
balls, which are made of solid rubber. The
gize of the balls depends on the size of the
table, but for ordinary tables the common
G-cent size solid rubber ball will be found
guitable, Tn making these balls a feather
edge is left all around the parting line of
the mold, If thig were allowed to remain the
bhalls would not roll straight, so it should be
removed by rubbing on fine sandpaper. Six-
teen balls will be required, one of which
{the cue ball) should be painted white to
distinguish it from the rest.

Six pocket holes should be cut in the ta-
ble top as shown in Fig 1, and in detail at
E and F, Fig. 2. The cushions, C, Fig. 2,
should then be attached to the side strips, A,
by means of screws. The side strips are
then to be screwed to the table top, B, as
shown. The enshions should be a little more
than half the diameter of the balls, and
should be placed so that the top is a little
lower than the tops of the balls, but not as
low as the center because the balls would
then jump over them.

The simplest form of pocket is the eloth
pocket, D, Fig, 2. This may be made of al-
most any kind of eloth, and can be tacked to
the under side of the table, In order to
avoid the trouble of searching the pockets
during a game the device shown in Fig, 1
is very effective, The chutes, C, carry the
balls from all the pockets to a box, B, where
they may be readily abtained without wallk-
ing all around the table,

The appearance of one of these tables may

Fig. 2

Details of Cushions and Pockets

be greatly improved by covering the sur-
face with green cloth, This also tends to
tlecrease the effects of any unevenness in
the surface,

> -y

METHODS OF JOINING PIPES

The simplest form of pipe joint is shown
in Fig. 1. It is the common pipe “coupling”
and is the form generally used, but con-
ditions often make its use impossible. [f
the pipes are in a position which does
not allow turning them, such as being
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screwed in other fittings, then the coupling
cannot be used, as serewing either pipe into
the coupling would
unscrew it from the
fitting.

This difficulty is
sometimes overcome
by using a ‘“right
and left,” which is
shown in PFig. 2.
This fitting iz just
like the coupling, ex-
cept that one thread
is right-hand and the
other one left-hand.
In using the “right
and left” neither
5 q pipe has to be

turned. They are
gimply separated
enough to receive
""""""" the “right and left,”

T R
\_ WMHIEL 8 | whicn is then turnea
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thus bringing both

pipes together. While this method of join-
ing pipes is very good, there are several

Fig.

objections which often make its use imprac-

ticable. The threads on one pipe have to
be left-hand, which is a departure from gen-
eral practice, and in many places the pipes
cannot be sprung the required distance
without injuring other joints in the line.

When pipes which can neither be serewed
or moved longitudinally are to be joined,
they are often fastened by a “union,” which
is shown in Fig. 3. Both halves of the
“union” are screwed to the pipes to be
connected and are brought together and
fastened with the nut, A, as shown.

Another form of uniom is shown in Fig.
4 and is known as a “flange union.” It is
used mostly on large pipes where the com-
mon “union" would be impracticable, but is
often used on small pipes when the pressure
is extremely high.

A form of coupling used
electrical conduit work is the “running
thread nipple,” which is shown in Fig. 5.
A special coupling, A, is used and the
threads on both pipes are right-hand, the
only difference being that one thread is
continued some distance from the end of
the pipe, to allow screwing the coupling past
the end, as indicated by the dotted lines.
The ends of the pipes may then be brought
together and when the coupling is screwed
back it covers the joint as shown., The
coupling in this case has straight threads
instead of the tapered threads shown in
Fig. 1 and is provided with a lock nut, B,

in nearly all
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to hold it in position. The greatest objee-
tion to this joint for most purposes is that
it leaks, but in electrical work this ceases
to be an objection.

. .0 —

HOME-MADE GYMNASIUM APPA-
RATUS

Most of the apparatus for gymnasiums is
so0 expensive and so easily made that prob-
ably many readers have used their own
ingenuity in consiructing the same. A few
suggestions might be found in the apparatus
shown in the sketch which represents a
small gyvmnasium such as could be built in
ane corner of a basement or in a barn.

The horizontal bar is made by fastening
two four-by-fours, A A, in a vertical position
and placing the bar, B, in holes hored
through A A. The bar can be either a plece
of pipe or a strong wooden pole, and should
be drilled at the ends to receive large steel
wire nails, which slide through simlilar
holes in the uprights, A A, and hold the
bar from sliding out. If the floor is of
wood, the uprights may be fastened by
cleats as shown, but if it is cement, a hole
large enough to receive a 4-in. rod, which

Gymnasium Suitable for Basement

gshould extend up into the four-by-four a
distance of two or three inches, should be
drilled. The drill for making the hole in
the cement can be made from an old file
as described in Shop Notes for June, 1904,

The high-jump apparatus consists of two
standards, E, mounted in bases, D, and sup-
porting a thin strip of wood, G, by means of
two wire brackets, F.
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These brackets may be bent from heavy
steel or brass wire, to the shape of a screw-
eye, making the hole in the eye a trifle
larger than the vertical poles, E. It will be
found that brackets made in this way will
stay where placed, as the weight of the
wooden strip, G, causes the eye to bind on
the gtandard, E. In practicing the high
jump it will be found that a handkerchief
or towel, H, laid over the bar will be more
easily seen than the strip and will prevent
one from losing his step.

An old mattress, J, will take the place of
the expensive mats found in gymnasiums,
which frequently cost $20 or more. It may
be used in connection with the high jump
apparatus, or may be placed under the

953

trapeze, K. The trapeze is too well known
to need any description, and the materials
used in 1its construction are somewhat
varied, depending on what is available. The
bar may be either hard wood or gas-pipe,
and may be supported by sash-cord, heavy
wire, or strong braid.

The spring board, M, can be made by
nailing a number of barrel staves to the
wooden strips, L and N. If the barrel
staves sag too much another narrow strip
should be nailed across the middle on the
under side. If rubber-soled shoes are not
used this board might prove too slippery,
in which case a small piece of carpet should
be tacked on the top and will serve the
purpose nicely.

HCW TO BUILD A SMALL ELECTRIC FURNACE

An electric furnace is interesting to build
and the one to be described is not a toy, but
a practical deviee with which a great heat
can be obtained.

Make a wooden core (Fiz. 2), of the
shape and size of the muffle required, using
three strips of wood, as shown. Two of these
strips (A and B), should be 1% in. by %} in. by
4 in., and one piece (C), tapered from 14 in.
by 3 in. by 4 in. to 1% in. by %
In. by 4 in. Serew the three pnieces
together with the tapered pilece in the
center, by means of two serews at one
end. Mark off 2 in. at the un=serewed end
and ecarve it into a core, as shown, 1 in. wide
and ¥ in. high. Leave the tapered pieecr
longer than the other pieces so that the core
may easily be removed when the time eomes,
When the core is properly earved to shape
and smoothed, wrap a piece of parchment
paper around the shaped part, fix anoiher
piece at each end and secure them with wax,

Mix some finely powdered fire-clay cement
(previously damped) to a thick working
consistency with silicate of soda (water-
glass): spread a very thin layer all over
the parchment paper and place the core in a
warm place to dry slowly.

Platinum wire is used in obtaining the
heat for the furnace. First decide what voli-
age you wish to work wour furnace with,
then pull a piece of platinum wire down
through a drawplate until about No. 24
or thinner. You may be able to buy
wire of exactly the right size and so
save time and trouble, Join up the length
of wire in cirenit with a lamp, using it as
one would a resistance and determining

what length is reguired to kill the light of
the lamp. Then cut out the lamp and move
one terminal down the length of platinum
until it gets red-hot and adjust until the
greatest heat {3 obtained. Mark the length
of wire and cut it off. These experiments
are best carried out on a sheet of ashestos
board. In the furnace illustrated, current
was obtained from a small dynamo, a 14-in.

Fig. 1==The Electric Furnace Complete

length of wire was used and the veltage re-
quired to obtain the greatest heat was about
30; amperes, 5.

When the fire-clay on the core is dry (not
hard), wind on the platinum wire (Fig. 3),
leaving the two ends free to connect to ter-
minals. Iold the wire in position by bind-
ing it with cotton. The cotton will burn out
when the furnace is first used. Cover the
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platinum wire with a fairly thick layer of
fire-clay and place the whole in a4 warm
place for the clay to harden.

Make a box of thin sheet iron (Fig. 4),
cut a square, A, out of one side and another
out of the front. At the front rivet a shelf,
B. In side A, rivet a piece of slate at D.
Drill holes E E, in the slate. Screw the
two terminals into these holes and fix them
by nuts at the back. Drill holes, FF, to
pass the ends of wire through.

When the fire-clay iz dry, wind a long
length of thin asbestos =trinc areund it
Have plenty of ashestos waste on hand and
place a little at the hottom of the hox. Place
the muffle in the side of the box aud bring

POPULAR MECHANICS

parchment. DPlace the box back in the oven
until thoroughly dry, gradually increasing
the heat until the tre-clay iz baked,

Make a clamp of a globe holder such as is
used on gas brackets. See Fig. 5. Let the
two front teeth elip the front of the box and
use the serew at the back to tighten it up.
The stand can Lbe turned up in the latter
any shape desired. Metal is the best material
for the stand on account of the lLeat.
(Fig. 1.)

When the stand is ready. place the fur-
naece in  position, conneet it up with the
dynamo through a resistance and raise the
Leat slowiy the first time It is used. The
farnace wi'l be In fine condition after it has

Fig. 2.—Tueg Woonew COKE,
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Fig, 4.—Sueer lron Box

the ends of the wire through holes FF. Pack
more asbestos waste all around until the
box is nearly full, then =eal the top with o
mixtare of 1 part plaster of paris and 2
parts fine silver sand or of powdered granite
stone, made inte a thick consistency with
wiater. When this has hardened, enat off the
surplus and leave it level with the front of
the core.

Place the box entire in a warm oven and
let stand six hours, Then take it ount, se-
cure the ends of the platinum wire by
clamping them under the bottom: serew the
nuts of the terminals: take out the hinding
screws in  the wowlen core amd earefully
withdraw the taperad strip. Then remove
the two pieces of wood and peel off the

heen used onee or twice and an enormous
heat can be obtained, says a writer in the
Model Engineer, London. Pure gold can be
melted with ease., By erushing  ordinary
glass beads to a powder, mixing them with
water to a paste and then fusing them, very
pretiy jewelry can be suade,
— s

CLEANING BRICKS OF MOLD

To elean green mold from bricks wash
them clean with strong soda water, let dry,
and =hellac them. This is too expensive for
many bricks. says the Master Painter, and
is not permanent, though the bricks will
look well for a long while.
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have over 60,000 In nso,

will give you satisfaction.

tomers this satisfaction.

ad. on another page.

TO TOLMAN RANGE USERS

We have manufactured and sold Steel Rages for more than twenty-three years. We

We think they are all

nse, no matter how long yon have used it, or what is the matter with It, write us and we
We are determined that every user of

A TOLMAN STOVE OR RANGE

of any kind, shall be entirely satisfied, and we will do everything possible to give our cus-

giving satisfaction, but If you have one in

If you have a Tolman Hange in vse, and know of anyone who iz in need of a range, send us
their name and tell us what range you have., We have a proposition whiich will interest yon.

You may be thinking of buying a Stove or Eange, If so, gend for our catalog and we will try
to give you the same satisfaction as we are trying to give our old eustomers, Notice our

JUDSON A. TOLMAN CO., 7705 Woodlawn Ave.,, CHICAGO, ILL.

OLD-TIME ALARMS.—"Speakin’ o' long runs
ter fires,” sald old Joe to a circle of veterans of
the old Brooklyn Volunteer Fire Department in a
well-known refreshment emporium one afternoon
last week, ‘" 'minds me o' one o' ther longést 'n’
hardest drags on record. 'Twas in their fall o' "61
—] recollect et ‘s though "twas yissiddy, fer Jinny
—thet’'s m' woman—handed me twins thet day,
‘Courze I celebrated, 'n I wus fixed up p'rtickler
well fer th' "casion.

“'Long "bout dusk I meandered down ter ther

injine house o' old Fourteen. Me 'n Jim Perkins
'n Hezzy Barker wus a-sittin® up in ther bunk-
room er kinder takin’ et easy, Jim 'n Hezzy hed
been a-helpin® me celebrate ther ‘rival o ther

twinsg. We was speckerlatin® like consarnin’ twins
'n things, when up jumps Hezzy all a'flutter.

“impre!” wells he, *n er gol-darned big "an,
too!"’

“With thet we all looked, 'nm sure "nough ther
was er red glow "way off t° ther east'rd.

"We was all excited by this time an' was a-
wonderin® ef ther cussed bell-tower man hed
fallen asleep.

“sCome on, bowys!! shouts Jim: ‘let's get old

Fourteen on ther way ‘fore ther bell rings! 7
“2n downstairs we three piled. Jim, he shins
up on ther machine 'n muffles ther bells so's they
¢'dn’t ring an’' start off ther other companies till
old Fourteen got er good start with er full rope.

Then we shoved th' doors open 'n run out th’
injine. Ther was Hezzy 'n me on th' tiller 'n
Jim hed th' bight o' th' rope. ‘Fore we'd gone

er block we had pooty near er full rope, 'n then I
*mped up 'n pulled ther muffler out er th' bells,

‘4gBhake 'er up, boys!" shouts Jim, 'n evary man
'‘n boy on th' rope pulled th'r hardest 'n ~un th'r
fastest. Down ther strest went o 5ourteen.
Bells a-jingling like sixty 'n th' wheels a-drummin’
over the cobbles. We sassed two injin' hruses on
ther dead run 'n other machines, they wus
run out ter foller us Moorse they thought we'd
got er still "larm somehow.

“After we'd galloped helf er p.ile ther aas reven
machines a-poin’ through ther sireets 1ke blizes,
th" men on th' ropes a-vellin® ke mad, an we
wuz at th' head o 1 percession. "Way down t
th' end o' th® street wwe o'd =zee th' réd glare o th'

fire. but "twas guite a wavs ol yit. So we kept
a-runnin’, an® Hezzy 'n me & holdin’ onter th'
tiller a-guidin' th' jerkin'. swayin' thing 's near

hed brought out er big erowd, 'n everybody wus a-
runnin' ter th' fire. ‘'Citement reigned s'preme, 'n
the hull heav'ns wus ablaze wi' red.

“After goin’ over er mile we passed th' end er
th' street 'n ran out inter er wagon road thet led
out t' th' farms in

th" sububs, which th® same
would be "hout where we call ‘downtown’ nowa-
days. Back o us we ¢'d hear th' shouts 'n th'
hells er th’ other companies, which was a-comin’

along similar fast.

“But somehow thet gol-darned fire didn't seem
t' git no nearer, 'n ez we'd left mos’ o th' crowd
blocks biehind, th. runners th't got winded dropped
out 'm ther wus few thet took their places on th'
rope. I wus nigh ready t' drop, 'n m’ legs seemed
t* hev th" rumaticks. 0Old Fourteen began t° slow
down some, fer we wus a-runnin’ up hill by this
time. Th' road was a-gittin® harder all th' time
'n we wus In th' subbubs fer certain.

“Long 'bout this p'int Hezzy leans over t° me
white-llke, "'n ses iter me, ses he, ‘Joe, 1 gotter
drap outer th® run 'n hid good-by t' supper,” =es
&, Bo, Hezzy, he drops out, 'n hiz agonizin’
motion et partin’ wi' thet cargo o' his'n wus lost
in ther jingle o th' bells. Ther hoys kaept on
pullin' f'r dea life. Ther other injines wus clus
behind. but tley e'dn’t pass old Fourteen, even of
they'd cot 'er. because th' blamed cowpath we
wus in wus too narrow ‘'m th' bushes on both sides
Fanned th' machine ez it passed through.

“Well, ter nake this harrowin’ tale short, we
come t' er ful' stop at th' brow o' th' hill. Ther
wus th' gol-dorned fire a-blazin' away vp in th'
gky. "Twas th' moon. o course, 'n she hung big
'n red on th' skyline. 8he wus a-risin', an' o'
course we ¢'dn't see 't till we clum ih' hill

“Th' boys, they got t' cuszin’, 'n me 'n Hezzy
'n Jim kem In f'r a big slice o' th’' gineral damn&-
ticn. Th' langwige wus p'rtickler bad, but "t
geemed t° fit th' 'casion’ bout right. Hezzy. o
coursge, didn't care er cuss, ‘cause he wus back on
th' road a-takin® a last sad adoo of them vittles o
his'n, 'n when the other machines rolled up ther
wug similar addishuns t' th’ cussin’ which th’ same
didn't shut down till th' boys hed toted th' ma-
chines back t° th' houses,

“Me 'n Hezzy 'n Jim wus ‘membered copious
like in th' boys' pravers thet night, you bet.
Somehow th' huskies c'dn’t see 't thet er pair o
innercent twinas ¢'d er started th' hull fire depart-

stralght 's possible, which th' same wus nigl im- ment on such er goose chase, 1 20me o them wuos
possible, fer Hezzy 'n me wus feclin’ kinde. beat  unkind 'nough ter hint thet ther dad wus a-tryin’
out. Fast ez or runner'd pit fageed out there'd fer to get th' moon fer a plaything.”—3tewart V.
be another ter fall inter his place. Th' racket Macgillivray.
== =
L g —

The Ideal Sight Restorer

The Ideal Eye Masseur

. < stinct Vision, Muscular Troubles, Chronic Dis-
eas>: of the Eye —all successfully treated by Scientific
Massa e, at any age.

English, German or Spanish pamphlet mailed free.

Y, 239M Broa_dway, New York.

THE IDEAL COMPAN
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FAIRBANKS GAS ENGINES

TO FIT EVERY NEED

SIX DISTINCT TYPES. Fifty Sizes—
1 to 100 H. P. Statiomary, Portable
and Marine e —
Adaptable to Manufactured, Natural or Producer Gas,
Gasolens, Aleohol or Distillate as fuel. Direct con-
nections of Engines to Pumps, Compressors, Holsts,
Generators, ete. Expert service and advice on power
requirements free. A complete line of Scales, Trucks,
Transmission, Valves, Rallroad, Factory and Mill Sup-
plies, Machine 'T'ools, ete,

CATALOGUE FREE. Address any of our housea.

THE FAIRBANKS COMPANY, New York.

v Baltimore, Bangor, Me,,
g:}lﬁ::ﬁ: Buffalo, Hartford,
New Orleans, Philadelphia, Fitishurg,
Byracuse, London, Glasgow,
Faris, Hamburg,

Capacity 100 blocks a day—one man

MHLD for Fence Posts, Silos, Drain

Tile, Floor, Roofing and Side-
walk Tile. Everything in concrete ma-
chinery atlowest prices,

My Revisep LisT oFr MACHINERY
AND CONTRACTORS' EQUIPMENT
iS NOW READY, AND COVERS

CEMENT BLOCK MACHINE € 10 SENDFORIT

Y TWELVE PRINTED PAGES WITH LO-
"" “' "M:I" &' nn" ot FASTROTE S EM“EU CATION AND PRICES. 1| WILL BE
VERY PLEASED TO SEND A COPY
WHY DON'T MY PUT-PUT PUT? TO YOU IF YOU WILL LET ME HAVE
By F. |. Rogers. YOUR ADDRESS.

Oh! why don't my put-put put? .
That's what fuzzled my bughouse brain. |

Lveryvbody else's put will put, s -
While I crank and crank in vain, | Willis Shﬂw, Mﬂchll‘lery
My armz are =carred, my halr turns white, 171 La Salle St. CHICM]{}. ILL.

My brain i= a bugzing bee, X
Az [ vank the crank both day and night
And never a put puts she,
With a broken back and muscles aching,
I threaten myvsell to go hangp—

When the cussed thing with a murderous fling
Swears back with a put-put-put—bang!
ICENVOY
A thousand suggestions 1 clutch,

Ten thousand more 1 heard—
A friend comes with his magic touch,

When, lo! she puts like 4 bird, "
-Maotor Boat, zno llll-a HJP., IID 'nlt' ﬁn nlﬂe I3 50
= Westinghouse, A;matine Cur- ==

ﬁg,&; U¥ BUS | 190 1-8 H.P., 110 Volt Wasting- 00
aAsoine Engines | | house, Yol o @ Q==
Simple, Reliable and Economical Send for our monthly bargain sheet on electrical supplies,

Send for Catalogue 65 motors, dynamoes, ete, LARGEST STOCK IN AMERICA.
cowwunus wacune co- ;| GUARANTEE ELEC, CO." 5736
.

YOUR INTERESTS AND 9URS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY
to dovelope that
Mineral, Oil or Water

- —————

proposition; we have it. Guarante®
it to work satisfactorily.

Tell ua about the formations. depth, diameter holes: will aend
printed matter and can save Fou money.

THE AMERICAN WELL WORKS,

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




Bought in 1895---Been Running Constantly

The Naugatuck News, Naugatuck, Conn.,writing for supplies, incident-
ally remarks: *“The engine has been a fine one, in fact the best in-
vestment we ever made.”
of machinery.

0

Surely a splendid tribute to pay toa piece

“Otto’’ design, “*Otto’’ materials and “‘Otto’’
workmanship combine to make *“‘Qtto”” excellence.

engines can never be *‘cheap,'’ yet are always the CHEAPEST

0T70_GAS ENGINE WORKS. Phila, Pa.

“ottﬂ "

THE LARGEST
AIR-COOLED MOTOR MADE

5 HORSE POWER

Eore 6x6 inches.
Plenty of cooling sur-
face. No engine ever
constructed with so few
working parts. You can
hold your hand on the
flanges after it has been
working all day.

Write for Agency.
Gasoline tank in base

or outside, B e

Air-Cooled Motor Go.,

. Lanmg, Mich,

‘FAN BLOWERS. EXHAUST FANS.
PRESSURE BLOWERS. VENTILATOR WHEELS.

HEATING AND VENTILATION.

SEND FOR LATE CATALOGUE No. 24

EXETER MACHINE WORKS,

EXETER, N. H.

GOES LIKE SIXTY
SELLS LIKE SIXTY
EELLE FOR SIXTY

ASOLINE

for P umplng

'l:::bt'
Churn, Washing Mac [lm,

Ioa H"L'hl.]'ru-ﬂ.r et
“end for mmi,;

£4 GILSON MFG, CDD.

THE MIETZ & WEISS

OILGAS ENGINES

Stationary,1% to B0 H. P.
Marine, 1% to 100 H. P,

|| GENERATOR SETS, PUMPS,
HOISTS, ETc.

l. "I“z' 128-138 MOTT BT.

BEND FOR CATALOGUE P. M.

25 Park 8t, Port Wuhmntun.'ﬂk_

NEW YORK. _j

GASOLINE EMNGINE IN THE PRINTING OF-
FICE.—Every printer who recollects the pleasant
(?) experience of having the gasoline engine
“buck’ on him when starting the press with the
paper several hours overdue will lend a sym-
pathetie ear to the following from the Britt
(Iowa) Tribune:

This office is8 going through a period with a
gasoline engine to enliven thing=s. It isa one of
the best engines made and cannot go wrong if
ordinary intelligence is used, so the directions =ay,
and this i no doubt true, but 13 men, 11 boys and
nine englneers were fixing it for six hours, and at
11 o'clock a. m. it would run all right if someone
turned the wheel., It iz the simplest engine in
the world, so the directions say. It i= an ol
cooler, high pressure, non-stink=r and anti-
profanity instigator. We =sent for Vern Gilden. He
thought the tropic of capricorn had slipped into
the king row, and was sure the exhaust was bent.
He unscrewed the umbilicus. drew the range
finder out. greased the pud tongue, bent the down-
haggadingug and then put it together again.,
Everything looked right, and we set & boy turn-
ing an hour or two to =ee if it would combust,

but it wouldn't. Then we sent for Herh Red-

mond. Herb has assisted every automobile man
(Continued on Page 960.)

s ——

MARINE. STATIONARY, PORTABLE.

No Danger, Mazimum Power, Lightest Welght, Simple,

Hellable, nnumicﬂ No Batteries, Sslf-lgnRion by oom-

pression. Fully Guaranteed. Write for Catalogue P, M.

International Power Vehicle Company
253 Broadway. NEW YORK.

Gasolene Motors } Castings

A wm?hh line :l'mm 1% to 10
| or Bloyels, Automobils,
l![urlnu or Btationary. Aleso at-
liia motor outhts and Com-
plm R-OYOLES. Hend

| stamp Im' catalogua,

| STEFFEY MFG. CO.,
ﬁﬂll Girard .A.'Hunna. Philadelphis, Pa.

13 H.P.Bike Motor, $7.50

CASTINGS WITH DRAWINGS

We also have 224 H. P. set of
Send stamp for cata-

castings.
logue and full particulars.

EUREH MFG. & SI.IF‘PL‘I' cn.,
8T. PAUL = INN.

DON’T BUY GASOUNE ENGINES

suparior. o all coe-cylinder sngines; mlnmni:{ng gas powar. Costs Less i.n-

mounted on Mention

n at small cost— portabl
THE TEMPLE PUMP CO., Mfrs.,

Tntil you investigate
“The Master Workman"
two-cylinder gasoline engine
lnd Lese to Ruon. Quickly, -.lilrﬂ.l.'rhd.. No vibration. Can be
BExp ron CATALOGUE.

or traction.
Meagher and 15¢h Sta. Chicege. 1115 IS OUR FIFTY-THIRD YEAR.
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«“MILWAUKEE’’ Gas
\ or Gasoline ENGINES

Sizes 2 to 830 H.P. Statlonary or
portable,

Best regulated gov-
Speed can be changed
while ranning. Vertical valves,
therefore no side wear.

ernor.

Agaut.u
wanted. Write for catalog.

l!'l by IllﬂtlhEE IhtI:'I'IEIt'I' CO., W04 Walogt St., Mllwaokee, Wis,

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

Bicyele, Auto, Marine and Stationary. Bookleton Request.
We sell bloe print drawlngs of either 2 ar 4 eycle type

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

DYNAMO CASTINGS

Sets of Materlal or Finished Parts for the

FRANKLIN MODEL DYNAMO

FRICE $3.50 AND UP

Will light aix6e. p. 1
¥ rite for ilinstraced booklet 8

PARSELL & WEED,
129131 Wesd 31st Street, = NEW YORK CITY

High-grade MARINE and

AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cycle,
latest improvements: best ma-
terial; lowest prices. Also sall
castings, with drawings.

State your want.

HOULE MOTOR WORKS,

B6BO East S1., Holyoke, Mass.

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSE

SHEPARD LATHE CO.
Al31 W. 24d St., Cincinnati, Ohio

# 11 horse, but tested to 3314
i EBT cent above rated power,
ON'T buy a CHEAP engine; it
doean't P Buy the sim It*r-l
stronges and best deslgned en-
gine at the lowest oeslble prices;

Chapman Economizer

that's right, we bulld them.
CHAPMAN ENGINE WORKS, Marcellus, Mich. '

CONCRETE

LAWN VASES
$5 Suitable for the Campus, Park,

Lawn or Chureh Yard. The illus-
tration but faintly portrays the
beauty of this vase, Well
made of best conerete, 30
in. high, 22 in. across top
of bowl, 14 inch base.
Shipped securely crated for
our Speeial Introductory
Price of only $35.00,

Extra special prices in
quantities of one dozen or
more ordered at ope time.

We manufacture the ma-

A Chance for chines that make these
YOU to Make y.ces5 also our Conerete
Money. Hitehing Post. A rare

chance for men of small means to get into o
profitable business, Write for descriptive
booklet of the Medina Speeial Molds for
making Vases and Hitching Posts. It is sent
fres. W‘l‘itl."iud&}f.

MEDINA CONCRETE CO., 28 Court St., Medina, Ohio

Every ENGINEER and ENGINE OWNER should have an

INDICATOR

REDUCING WHEEL
and PLANIMETER

Send for entalog of
thess instrubienis and
particulars of the mail
courss of

INDICATOR
INSTRUCTION

Every Btudent geta
an Instrument for
practice

ADDRESS

LIPPINCOTT STEAM SPECIALTY & SUPPLY Co0.

102 North Ninth Street - - NEWARK, N. 1.

100 Gallons
30 Feet
1 Cent

Monroe Street, Chicago, 11l
Please send me Nlustrated Catalogue No, W 449 Gasoline Engines.
Y omey want e P B B0
Name Street No. e
| T — g T S R e i e

FairbanKs-Morse

Domestic Water Supply

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

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

FairbanKks,

Morse @ Co.




PRICE

$145 0

== |THREE HORSE POWER

GRIP CONTROL 5 TD 40 MILES PER
HOUR. 100 MILES FOR TWENTY CENTS

0 LIVE AGENTS WANTED CATALOGUE FREE
. THE THOMAS AUTO-BI CO,,
~ | 1445 NIAGARA ST., BUFFALO, N. Y.

10 DAYS FREE TRIAL

hip on : "l.s;'l“’ﬂ?ﬂlq without a cent
'r --=1' l'r-.*ii _Prﬂmltl. DONT
if oot satished after

iEing 'I.hr: bicyele 10 days.

DOHOT BUY ;e

tires from ¢ at any price untl yoa
M receive our lalest mrt catmalo o
illustrating and :lmhing EvETy kfu D’
icycle, 1n1 have learned our weheard
Fprices and marvelne new offers.

ONE CENT ' 20
et : :.rin:ﬁi .:- wrile &
& rostal an evtriflh nE W sent

f R (ree postpald by return malil. ‘i‘:u“
B will get muc rn-'lu-'l-b e loformation. Ido

nnt. walt, write it now.
Y TIRES, dulltar-liraknﬁ, Buit-up-Wheels
and all sundries at Aol nrual

MEAD CYGLE CO. Depi v, 184 s Chicago

The soot in your cylinders quic I
removed bry tmt{ '.lrlt.h{l o NO“KO"R-ODE
Saves Gasolane, Increases Powaer.
IDecreanses Smoke and Udor.

A chemical compound which mizes with the lene and
completes (ta combustlon., Cheap, Powerful, Active,

Enough to treat 50 gallons sent by mall on recelpt of 50 cta,
Money refunded if it does not prove to be all I claim for it.

HOWARD P. FULTON, Manufacturer,
187 East Kiuzie Strest CUICAGOD

Convert B' l Intu M l
vour DICYCIC otorcycile
a.l.: small cost by attuching the
pelf-starting
Frie 2 h. p. Power Outfit
= This Includes all parts by which
; m%anc can esslly mike a powers
urahle motorcyole.
=) Weight 48 Ihe. Bolts to frame.
B 2 to 30 miles an hour. A hill
cllmber. Hundreds in use. send
gtamp for outflt catalogue.

H-ulorﬂrnia Equlpmarni Co,, 650 Lake St., Hammondspori, N. Y.

(Continued from page 958.)

in the country a dozén times apiece and saved
several of them from suicide, and he said he
thought oil had accumulated Iin the do-floppus
g0 the guvacutus couldn’t coalesce with the non
compls mentis. 80 he took out the dufunny, wiped
the synovial fluid from the pandemoniom, and
removed the oil This made everyvthing look
right.

The engine should hawve sald “kapeet, kapeet™
right along now, but it merely said pr-r-r-r, and
that was all. There is a tea cannister annex screw
on top of the main duodendum that runs up
through the roof that usually sayvs “kapunk' at
each explosion, that was maintaining a disecreet
silence all this time, and Herb resolved to go up
on the roof and investigate this. He found that
the blizzard had blown it full of =now which
melted Iazt night when the thing was hot, and
froge up last night when it was cold. This
solved the mystery. When It tried to “Kapeet'
ingide, the “kapunker' outside was f{rozen up
stiffer than the right leg of the goddess of liberty
on the state house. Herb restored the outside
“kapunker.”” which released the inside “kapeeter.'
and confidence was immediately restored. A gaso-
line engine is just as simple as pulling turnips
when you just get onto its curves. But our ex-
perience {8 that no gasoline engine can “kKapeet'
when it is bunged wup in the snoozle.

—_—

DIMENSIONS OF SEA WAVES —A recent
article by Dr. Vaughan Cornish, in the London
Geographical Journal, furnishes some extremely
Interesting data respecting deep sea waves., From
many hundreds of observations made during forty
yvears hy independent observers, he shows that on
the average the height of a wave in feet (measured
from crest (o trough) is in round numbers one-
half of the wind's wvelocity in statute miles per
hour. By this rule. which does not express a
dvnamical law,. the height of a wave raiged in the
deep, open sea by a wind of full hurricane foree—
i. 2., having a wveloecity of 90 statute miles per
hour—would be 45 feet.

WHERE Can you buy the

ANSWER NEUSTADT
826 to

and Supplies ? |

PROOF . “ Qur 1906 Catalogue and Discount Sheet."

latest and best Automobile Parts, Sundries

AUTOMOBILE & SUPPLY CO.
830 So. 18th St., ST. LOUIS, MO.

i |

SIMPLICITY OF CONSTRUCTION AND FINISH

THOHOUGHLY RELIABLE
Adapted for Pleasure and Utlhty

Wil run faster than an anto and cost of 1naintenance
a trifie,

18| GELIVERY ATTACHMENT in dally use by leading business |
/ houses—A TIME AND MONEY SAVER.

|' 3 "
UNEXCELLED. WRITE FOR BATAL'DGUE I

Fowler-Manson-Sherman Cycle Mfg. Co.

Clinton and Fulton Streets,

CHICAGO, ILL.



AUTOMOBILES $100 AND UP

renf?; w‘iril mail our Inmadlllﬂ;tmhd Tmhmil:: B:mEl of new and slightly used Automabiles on
Bt of your name and address. This sheet shows accurate Bio views af
than 50 Automeblles offered as low as $100. Write plainly ta phodogTap we of more

7~ {7 )] H. CRAHAM CYCLE CO., Inc.
SRR Established 14 years,  601-603-605 Madison Street, CHICAGO, ILL

EDISON SPARK COIL
Reduced fibm $3.25 to $2.50

NOTORS AND CASTINGS, ALSO MATERIALS AND BLUEPRIATS.

Wa have bleyela, antomo-
bile, statlionary and marine
motors from 144 to 6 H. P.
Our attachable motor ontfit
fits any bicyele. Send stamp

particolars It contains more copper than e I
Hr Wiextatcn g ' any other, but the great de- e

SHAW MFG. CO. mand has enabled us to so F
GALESEURG, KANSAS. reduce the price that you can

now afford to throw away a
““cheap” coll. With the Edi-
unusual advertisements TR TN s gire? o m?nt
] advertisements; or gasollng engine revolu-
_PETS MABCOTS gl.ﬁm fff?a dollar. The Edison

“Happy" Bhips Have Pets On Board. cell never tires and is the

Get one. We are In & position to supply any of cheapest form of battary
our ships with good, healthy pets,—dogs. angora energy; the Edison coil trans-
cats, rabbits, guinea pigs, squirrels, etc. We have forms {ha largest portion of
a beautiful Angora goat and a number of fine this energy into heat in the

UNIQUE ADVERTISEMEMNTS.

foxes that will make splendid pets. Prices are spark. is is sclentlfically

reasonable. Can be shipped to any ship on the proved In “Battery Sparks.”” "Write for it.
home satation. Communicate with—Department

Magscot, The Bluejacket, Newport, R. L EDI&“N

udl]‘.:\lﬂ one is what might be called a “'standing Hanufl:turing Gnmpnny

"
"
"

*

""" Hore Lics Bamanthy Jones, ——~ 777"} | #aLakeside Ave., Orange, N.J. 304 Wabuih Ave., Chicago

; A Cond Woman. E 31 Unien Square, New York 25 Clerkenwell Road, London, E.C.
: Tombstone Erected by Her -

= Husband, - -

: J. Jones, Marbiecutter. W W Motsinger Auto-Sparker
: This Btyle, 32754 i Btarts and runs

Sl R e S e W e GAS ENGINES WITHOUT BATTERIES

Ko other machine can do it snecessfully for
% lack of original patents owned Ep us. No
o

A WONDERFUL WOMAN.—In a certain old | R e

amlily it was the father's custom to read each Cataleg | twist motion in our drive.

evening a part of the bible to his family and | f& = g}ménmnhﬁgﬁﬁ"tﬁg‘ﬁgﬁwt
then explain what he had read. One day his sons with 1 PRSP0 Y Waterand dust-proof. Fully guaran

pasted a couple of the pages of the bible together full e il .
and eagerly awalted the evening's reading, That infar- = MOTSINGER DEVICE MPH'U--B'C
evening, when all the family was gathered to- 146 Main Bt., Pendleton, Ind., U. 8. A.
gether, the father began:

“When Woah was one hundred and forty yvears

old he took unto himself a wife. This wife T
“-:lﬂ" WHY HuT ETUF
Here the fa;:hnr turned m'ierhthe page.d Not YOUR TROUBLES?
noticing that they were pasted, he continued: i
“One bhundred and forty cubits long and sixty '.' "#I:urd" Tllhﬂll.l'

cubits wide. made of solid timbers and coated with Does IL.
pitch on the inside and out."—Judge.
—_— Armature Incased in
“Tio vou understand the nature of an oath?* ;}‘Tl"’u::'.‘]'“r:“‘;uﬂbt

“I'm a telephone girl, judge."”
All brasa scraws,

Friction, Belt or

MOTORCYCLES|| || e %8

$40.00 UP without loosening sorows.
Y Send for list No. 102 of seventy All paris polished brass.
! machines, Our 134 catalogus u& Contact and Jump Spark.
inas ('.-I'BH.I:I II.‘H.III.BB An A TRIAL WILL CONVINOE TOU. M.t lar [T Np— Y —
nﬂgcga;[};im ahl:tzl'.\srd be in the mmarket,  Price s prjilss s Eachice, Gmwrﬁr::-mamuunﬂ
HL-:-RBY N haumi-. 1%1 nvn:i:r mumw{ﬁl'g t}fﬂ- 20 ﬁliﬁﬂglgﬂn%nzmwir L:I. HFE, C0., IXDIANAPOLIS, IND,
= 4 M « BT, ridar and pProspec - * R Y 72* il
st. Louls, Mo. chaser. SEND FOR IT. Langsdale Ave
e B

Henricks Magneto 58, e

ENGINE WITHOUT THE AID OF BATTERIES,

1t ia better and more durable than any Dynamo, Its Governor regulates the s regards
less of speed of fiywheel. Its Governor adjusts to lmperfect fiywheels. Ite Governor in-
sures o constant and nniform spare, The spark does not burn the contacts of the engine.
All straing are removed from bearings of Magneato.

Fully Guaranteed. -~ Henricks Novelty Co. 125 5asas it -

Please mention Popular Mechanics when writing to advertisers.



“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Reliable Bparkers oa the
Market.

Take the Place of Batteries.

Jump Spark Coils

FOR ALL PURPOSES
Bingle, Double, Triple and Quad.
ruple for Statiomary Engines and
Automaobiles. Guaranteed in every
particular, Fine Vibrator.

EEND FOR DATALOGUE D,

THE KNOBLOCK HEIDEMAN MFG, COMPANY

BOUTH BEXD, N

=

GASOLINE SOLDERING IRON
AND BLOW TORCH

e

EMMELMANN BROTHERS MFG. CO..,

The little three-minute catalogue we have ex-
presgly prepared for your enlightenment, touch-
ing the absolute safety, perfect portability, and
supreme efficieney of this tool, would throw open
to you soldering possibilities that you never so
much as dreamed of. May we mail you a copy?

INDIANAPOLIS, IND., U. S. A.

“Yankee”’ Tools

The newest, cleverest and most satisfactory in use,
and the first to be offered at 8o reasonable a price that
everv up-to-date mechanic could buy tools of their
gquality and character., Other tools are very good tools,
but, “¥ankee” Tools are better, Sold by leading dealers
in tools and hardware. Ask dealer to see them.

Ratchet Screw Driver No. 10 and 11. (8 Sizes.)

— )

Raichet Screw Driver No. 15. (4 Sizes.)

Reciprocating Drill No. 50.

Onr “Yankee Tool Book™ tells all abont them.,
Sent free on request by

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

SOME DEEP MINES DRY.—Great depth of
mining Is not always synonymous with largely
increased water; in fact, the deepest mines in
the world are comparatively dry, and many of
them are dusty in the lowest levels, and water
must be taken below for drilling and other pur-
pozes, In most deep mines the greatest volume of
water iz encountered about 1,500 feet from the
surface.—Mining and Sclentific Press,

. O,

ADMIRAL DEWEY SAYS5:—We don't want war!
We want a navy to prevent war. We need more
ghipg and we need more men. We have the best
navy in the world—I believe that. And I believe
it because our enlisted men are young men,
Americans, intelligent, brave. Why, they could
fight the ship if every officer on board were

killed.
—_— -

THERMIT.—Every manufacturer should know
about *Thermit” the mixture in powder form of
iron oxide and aluminum. With this powder one
can operate a miniature steel foundry anywhere
in or about a plant. The apparatus s even more
simple than a blacksmith's portable forge, and no
larger. Thirty seconds after lighting the mixture
one can weld steel pipes, rods, bars, shafts or
rails. A wvaluable booklet fully describing and
fllustrating this proeess, which is already in gen-
eral uge on steam railroadz, will be sent free
if Popular Mechanles is mentioned, by addressing
Goldschmidt Thermit Co., 43 Exchange place, New
York City.***

BAVE MONEY by using Reed’s Carborundum grind-
ingstand. Costsless than any other
and does away with counter-shafts,
Cast iron boxes reduce cost of mair -
tenance over 14; has loose pulley, amd
dust-proof over-han bear :
Luther Bros. Co., 25 Lloplar
8t., North Milwaukes, Wia.,
asole makera of hand and foot power
g‘.ﬂdﬁt‘l and sharpeners fitted with
borondum Grinding Wheels,

For Machine Shops and
Foundries, Bolt Works, Etc,

THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED,
Made of an G&H%EM sn.?.g, 51.1 s 'Hjesi,red. Never goes to pleces, and always gives entire satisfaction. Try samples

and you would not
castings, ore, guartz and other substances, and for use under

¢ without them at any price. Suitable for hanuliud%?frrl:i% rivets, nalls, screws, nuts, washera

lathes and sscs Lo catch the turnings, trimminga,

Sorings,oll drippings, etc. EILBOURNE @ JACOBS MFG. CO. =« Columbus, Ohio
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PATENTS PENDING.

SPECI AL 6 5 Eﬂeﬂ{ﬂr'ﬁn}ﬁﬁf_ﬂ STATES, CANADA, FEAI.'-E. GERMANY

OFFER...

Bolts before and
after using the
Hawleye .

Our wrench has more

> uscs th a other
FOR THE NEXT THIRTY (30) DAYS ¥e offer readers (3e8 (o0, A0y o can

MECHANICS ONE OF OUR WRENCHES, made with extra fine finish, ata special price of ol g e B IR

a5 {‘.HNTE each, postpaid 1o any address

Ve make this offer in order to introduce the
“Hawkeye™ Wrench to new readers who are not aquainted with its merits.

or nut wrench. For
cutting threads it has

Oty ve e -_1he Hawlieye Wrench Co., Harshalunwn. Towa 5 diferent dics.

"KNIPE” PATENTS—The Combination:

A Ball Boaring and a Con# combined.
For thrust, weight or both.

Lowest prios and hest bearing mads.
For the lightest to the heaviest work.
All sizen, i-inch and ap.

No fittiog— just push it on.

10 cents in stamgs for spmples,

PRESSED STEEL MFC. Co.

545 The Bourse, = Philadeiphia, Pa.

VINELESS POTATOQES.—To make 15 potatoes
produce a bushel of tubers In 60 davs s a feat
a Montana horticulturist elaims to have accom-
plished. The potatoez are grown without vines
and are unmolested by bugs or grubs, moreover
they can be grown on the housetop or in the
cellar,  The method consists in placing the potatoes
in a half bushel of sawdust, peat or straw which
allows free circulation of the ailr and applving
golutiong of wvarious salts. One cubic foot of saw-
dust is allowed to each seedling and the rows are
arranged & inches above each other. A single
wlato will put forth from 12 to 16 tubers as
arge as itzelf

A prominent physician in Chicago has a vege-
table ecellar which he ordered cleaned out ready
for fall supplies. In removing a quantity of earth
in which wvegetables had been packed last winter
nearly a peck of flne new potatoes were Jdis-
covered, as large as one’s fist,. A few tubers had
been accidentally covered and the vineless growth
wis the result, The doctor, who has been an
ardent experimenter in plant life. himself, in
relating the incident to the editor of this maza-
zine, remarked that when he heard the Montana
gtory he laughed at it. Only a few davs later
{(July 30) he had the same demonstration actually
uncoverad before his own eyves. The new potatoes
had absolutely no connection with the air by
means of a vine, and were connected with each
other In groupz of three or four by small roonts,
The doctor will plant a sub-terra garden this
winter.

a GUES>ING ABOUT IT »..

You put my Calipers over

- vour work and you Know
Ilmhﬂd.uﬂudu‘ in an instant Just what
glzo itis and how mueh too

small or foo large. Agents wanted, Send for
Catalogue and Special Discount.

E. G. SMITH CO., Columbia, Pa.

Why Not Buy at Wholesale Prices ?

Owver 30,000 labor =aving, money saving articles for
the shop, home or farm fully illustreated, deseribed and
priced 0 our new #ulze catalog, No. ?1. Also
a larger variety of mechanics' tools of all Kinds at
lower prices tlian heretofore shown in any catalog
ever published.

No mechanic should be without this valuabla bonk.

J'E}tl have pot recelved our eatalog, write us to-day
and it will be sent you free of charge.

Send for our new premium list, containing 100 useful
and valuable artleles giveon away free. Most wonderful
offer ever made, Send for it to=day.

Freight Rates are lower from
New York than elsewhere
BUT IH NEW YGRK

Whlte, Van Glahn & Co.

Dealers in Reliable Merchandise
Since 1818

30 Chatham Square NEW YORK CITY

OLDEST MAIL ORDER
HOUSE IN AMERICA

WE WILL SEND YOU &3 % cmypne

One Pipe Catter BRI
nd Fiph Un
Une Wrench, Al for handling pipe from Y tol inch.

ON HECEIPT OF §$10.50
Bend for Catalogue of Complete Line,
ARMBTRONG MFGQG, CO., Bridgeport, Conn,

HASTINGS COMPOUND

Gnnmntaed tn stop nrnrklnz. Money refunded if it
don’t. Fut up in conve

We have snough confidence in Hastings Compound, to mail & fall

glzo sample stick, upon recelpt of slx cents to cover postage,

JAS. L. NEEFUS, Sole Agent

t form. 3% in. long x 1 5-16 in. dlam.

103 Reade Street, N. Y.

FPlease mentlon l'upntnr Mechanics when writing advertisers,
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Accurate Work

18 considered next to impossible by many good mechanic
such opinion ia based on experience with cheaply built machines,
and the amateurish reputation of foot power lathes.

STAR

mmta have heen avoided and “Star™ Lathes are unsu
these essential points
and of reaults.
to give entire satlsfaction, may be returned at our exoense.

Sl SSGGES— THE SENECA FALLS MFG. CO.
oo et Seogh s, Fogfomer Lathes, 102 Water St. - Seneca Falls, N. Y., U. S. A. )

on Foot Power Lathes

but

IN DESIGNING AND BUILDING

ower LLATHES

POWER

assed
high guality of material, workmanshi
“Etar" Lathr:& are shipped on approval, If they

SEND FOR CATALOG B

i i ——— —

B. F. BARNES’

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power ns wanted, Has
power croes fesd and compound
A strietly high-grade mod-
b Wain]?m ui1d ntﬂ-incl}

esoriptive circuolars o
each lathe npon request.

B. F. BARNES CO.. Rockford, .

HEREISATHANCETOMAKE MONEY., Weahlave
a faw YVending Machines operated by a penny, which sell post-
cards, candy, etc.  Any person destrons of making good profit,
will do well to write for special prices. We are not in the sloi-
machine business, but have these on our hands to digpose of and
know that there Is mnllaéoin them if properly Installed in your
locality. New Exarasp Corn Wrsmixe Co., ATLANTIC, MASS,

WE MANUFACTURE TO ORDER

DIES, TOOLS awno

AUTOMATIC \JACHINES

‘ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK. S8END DRAWING OR
SBAMPLE.

BOOKLET FREE.

Stamping &

WRITE TODAY.

Tool Co.

LA CROSSE, Wis.

9 to I3 inch Swing

Liat prioe, $65.00 and up accord.
ing to size. When ready to buy
send for Lathe Catalog and prices

W.F.& John Barnes Co.
1k Ruby 8t., ¢ ¢ Rockford IIL

The New Universal Square

MNEW STYLE™
No. 6—6=inch. No. 10—10-inch No. 13—13=inch.

anlelEI e [5]+13 [2] &I

%+ |
00000000900099%9

/
3 b VRAga ] 223313850 B 3

ALWAYS REALY.
NO ADJUSTING.

Made of best steel and
is light. Coppered,
then oxidlze or nicksl
finish. Can't rust.

GUARANTEED,

If found untrua will be
replaced.

For sale by all lsading
tool dealers.

WRITE FOR
CIRCULAR

Combination;
Try; plich cot; hipand
valley cut and mitre scusre. Draws
circles; gauges lumber; octagonal
cuts; laying out mortise and tenons;
plumb and level; stralght edge, rule
scale and Innumerable other pur-

poses.
TO OPERATE, you simply The Duby& Shinn Mig. Co.
reverse It from side lo side. It (Ine.) '
marks Y4-loch on one side and OMeeand Works, 34 E. 20th 5t
1/ -lnch on the other. KEW YORK (ITY.

THE POSTAL TYPEWRITER C0.'S

FACTORY AT- NORWALK, CONN.

is Equipped to do Experimental Work,
Making and Manufacturing.
veloped.

Tool
Inventions De=
Cor-

Very Beat Work Guaranteed.
raspondence Solicited.

=7 910 15 n, Swing.
New Features, - =

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

Sebastian Lathe Company, 107 Culvert St., Cincinnati, 0,

I"ecase mention Popular Mechanics when writing advertisers.



TS that PROTECT

nn receipt of 6 ots, giam)

n,0.0.  Estab. 1869.

EF We give you prOOF of the memey value of the
patents we procure.—L. & L.

S8AWS FROM POP'S PATENT BUREAU.

Patents must pay or the large manufacturing
concerns would not Enk:.» gut B0 many.

A good patent does not alwayvs go with a good
invention, just as some valuable real estate i=
affected by defective titles.

* & %

Half of A good patent on & practical invention iz
better than no pute»n:. at all.
= =

The man who sleeps on his invention for fear
some one will steal it, is likely to wake up to
find that thersa are other inventorz who didn't go
to =leep.

“Nothlng risk,
as well as to

* ® @

nothing gain' applies to patents
other investments.
&® L] L

A crank iz a man who thinks of things that
average men neglect, hence many inventorzs are
cranks, but very few machines could run without
cranks; just so with the social machine.
*® & &*

The average trust is made up of ten per cent
cash, thirty per cent patents, ten per cent equlip-
ment, twenty per cent nerve and thirty per cent
water. The publiec furnishes the ecash, the in-
ventors the patents, and the promoters the nerve
and water. The equipment,—well that's often
stolen,

®E ® ¥

When vou hiave made an invention, don't hide
it, but hunt uvn the best “knocker” you know and
show it to him and ask his opinion. If he don't
kill it, show it to your friends, and if it survives
them, show it to & competent patent attorney for
his opinion. Any invention that successfully runs
this gauntlet is worth patenting.

& #

When you have obtained a patent, don't expect
the world to get on its knees and offer you a
fortune for vour “idea.’ You may have to do @
little kneeling yourself before the fortune iz in
your pockets,

* % =

Remember, the supply of new and useful Inven-
tions can never excecd the demand, and they are
about the only thing of which this can be truth-
fully said.

L e

NEW METHOD OF IRRIGATION.—A farmer
has made a discovery that will be of vast import-
ance to farmera during a dry season. He has
found that by planting onions and potatoes in the
same fleld in alternate rows, the onions being =o
strong bring tears (o the e¢yes of the potatoes in
such volumes that the roots of the vines are kKept
moist and a big crop i2 raized in =pite of the
drouth.

“MR. INVENTOR”

CUR BUSINESS I8 TO

Perfect, Develop and Manufacture
YOUR INVENTION. ALL MODERM FACILITIES

ARE OURS, AND WE ARE AT YOUR SERVICE,

WE EMPLOY EXPERT MECHANICSE ON
JFpecialties, Dies, Punch [Dork and Models

SEND US YOUR DRAWING OR MODEL AND
WE WILL SUBMIT OQUR LOWEST PRICE

MONARCH TOOL COMPANY
124 OperaPlace, CINCINNATI, 0.

POINTS FOR INVENTORS

1., When you have made an invention, show a
drawing or model of it to two friends in whom
you have confidence, and have them sign the
drawing or write their names on the model. Don’t
lose or destroy the drawing or model, for some
day it may be needed as evidence.

(3]

2. Select a good patent attorney, pay him $5
to find ont whether your invention is new and
patentable, and have him send you copies of
the patents which he finds most closely resembling
your invention.

3, If there are real differences bhetween your
invention and those shown in the patents sent you, _
and your invention is better than the others, ap-
ply for a patent as soon as possible, If, on the
other hand, the differences are slight or super-
ficial, and do not add to the eommereial wvalue
of the artiele, don’t waste any money in getting
a patent.

4, If you cannot afford to apply for a patent,
give an interest in your invenfion to some good
business man who will furnish the necessary
money to get the patent and build a satisfactory
model or sample of your invention.

5, After you have applied for a patent and
made a model or sample, prepare either to manu-
facture and sell your invention yourself, or to
sell the patent to some one who will do so. Find
out what 1t will cost to manufacture the invention
in quantities, what suneh things usnally sell for
to jobbers, retailers and the puoblie. This in-
formation is valuable in negotiating the sale of
the patent and should be full and accurate.

6. Don’t expect to make a fortune from your
patent at once. If you cannot sell for cash, sell
on a royalty, provided the buyer is reliable and
responsible,

7. Don't sign any contracts without first sub-
mitting them to your patent attorney, and be
governed by his advice.

8, If there are any other points ahout which
you want adviee or information write to us and
enclose a stamp for reply. SBend for our booklet
containing suggestions on ‘*What to Invent’’
and ‘‘What to Avoid.”’

PoruLar MEcHANICS PATENT BUREAU,
160 Washington Street,

Chieago, 11l
Branch office at

Washington, D. €.

Please mention Popular Mechanics when writing advertisers.




PATENT

SECURED PROMPTLY
regard
Invention.

and with special

to the Legal Protectiomn of the

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Consultation Free,

Mo charge for opinion as to the patentability and Commercial Value of Inventors' Ideas,

HIGHEST REEFERENCES FROM FPROMINENT MANUFACTURERS.

SHEPHERD @ PARKRER, PATENT LAWYERS

MANUFACTURERES and others desiring to buy out-
right or secure on royalty patented inventions along any
line are invited to communicate their wants to us for
publication without charge, in our

PATENTS WANTED Bulletins,

which are sent gratuitiously to our clients from time to

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

“Duiring the past 10 years Mr. Bhephérd, of Bhepherd &
FParker, hﬂ obtained for us a great many Important patents,
We have mo hesitation in heartily recommending him to any
one having need of the services of a patent attorney .’

HALLWOOD CASH HEG.STER CO.

Mr. Parker on November 1, 1903, resigned his position as an

examiner in the U, 8. Patent Office to enter this firm.

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

e —

)ATENTS

I ?aluuh!n Book on Patenta FREE. Talla how tossonre

hem st low cost, How tosell & Patent and What to
Insble to 3 Invvnt for Prnf;ic. !ll'.rh::!'ml M .kin!u:ip“ﬂ'iﬂamenu i
alna a mn ntors, il VI tont
Ton: "EW BOOK FREE th ali whe grite 18
O'MEARA & BROCK, Patent Atlys.,
18 F. STREET. wnaHmnTnH. D. C

™. (Let Me Sell Your Patent

Booklet oxilalning how mailed
FREE. Fificen Years' Ex-
perience. Patent Sales exclu-
sively. If vou have a PATENT
for sale, call on or write

WILLIAN E, ROTT, Palesh Sales Speciallst,
200 (J) Broadway, New York (..Il‘.;

PATENTS

Careful attenilon given to the prosscution of business befors
he patent office, Fatents procured and no attorney fesealled
or until patent is allowed. (23 years experience.) Write
or “Inventor's Guide.,"”  Addre.s

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

P ATEN'I‘ THAT PROTECT

AND PAY
WATSON E. COLEMAN

Registered Patent Attorney
626 F St., N. W, WASHINGTON, D. C.

Advice Free; Highest References; Best Servies.

PATENT NOTES.—A recent decision of the
17, 8. Court of Appeals for the District of Colum-
bia illustrates the importance of an inventor being
diligent in applying for a patent.

In the case referred to A claims to have made
the invention in July, 1902, and went to the fac-
tory of W in the early part of January, 1903, and
exhibited a rough sample of his device, to induce
W to either buy the patent or manufacture the
articles on o rovalty. A did not file his applica-
tion for patent on this device until December 14,
1903, but W soon after A's visit to his factory
claims ta have invented the same device and in
March, 1902, filed an application for patent on
same, and the patent was granted W on May 26,

1903, W swears that A did not show him the
device on which W procured the patent, but some-
thing else. The court decided that A was undoubt-

edly the first Inventor of the device patented hy
W. but in view of A's delay from July. 1902, until
December 14, 1903, he was not dlligent in protect-
ing his invention, ardd as there was only his own
tegtimony to the effect that he had exhibited his
invention to W In January. 1303, the court held
that W must be considercd a bona fide inventor
and held that his patent was good, as he applied
first.

It Is unfortunately true that many maufacturers
are disposed to take advantage of Information
given them by inventors, and secure patents on
such Inventions without regard to the rights of
the real inventor. This, of course, could not be
done if the Inventors would take reasonable pre-
cautions to protect their interests before showing
thelr Inventions to manufacturers, or if they would
apply for patents promptly.

It is frequently difficult for an inventor to prove
that an invention was stolen from him by a manu-
facturer. especially if the latter in getting a pat-
ent on such invention makes changes, a8 he usually
does, which give a different appearance to the in-
vention.

It Iz sometlmes desirable for the Inventor to
gubmit his invention to practical manufacturers
before going to the expense of laking out a patent,
but in doing so he should take precautions against
the theft of his ldeas should the manufacturer be
disposed to take advantage of the information
thus obtained. It is not alwavs =afe to depend

(Continued on page 968.)

We do all sorts of METAL SPINNINE' also PRESSING and STAMPING of Sheet Metal Ornaments for
Architectural and all other purposes. Weather Vanes, Balls, Statues, Balusters, Finials, etc. Send sketches and epecifica-

ions of anything wanted in our line and we will quote best prices.
WESTERN ORNAMENT & SPLCIALTY CO., 516 Warnur St., Miwaveee, Wis.

PATENTS

GUARANTEED.
Send model or sketch for free report as to Patentability.
for finest publications ever issued for free distribution “HOW TO
OBTAIN A PATENT”, with 100 MECHANICAL MOVEMENTS

PATENTS SECURED OR FEE RETURNED.
send

illustrated and described, and “WHAT TQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLAR

offered for one invention. $i165,000 for others, Patents
advertised free in “"WORLD'S PROGRESS."” Copy free,

EVANS, WILKENS & CO.

MNew York Offices:
132 Nassau Street, New York, N.Y.

Main Offices: 615 F Street N. W,
Washington, D. C.
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EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventions,

. The first step to take in
getting a patent,

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

patent I

5. Bow 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 I
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

9. How he can sell his patent

after he obtains it

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

10.

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

1.

Where and at what expense he
can have models or experi-
mental machines made,

12.

should send his questions to

MECHANICS PATENT

BUREAU,

PGPULAR

Chicago, I,

Journal Bldg.

ENGINEERING

offers the broadest field of development to the
ambitious young man. Our courses in Civil
Engineering, Mechanical and Electrieal Engi-
neering fit you for the very highest paid positions
in the world, Will you take the first step! Sim-
ply clip this advertisement, mail it to-day, and
receive free our 200-page hand-book desecribing*
our 60 courses in Engineering work, including
Civil and Mechanical, Electricul, Stationary En-
gineering, Mechanical Drafting, ete,
ITIS WORTH WHILE
Do not delay but write now.

American School of Correspondence, Chicago, 1.

FPop. Mech. Sept.

D0YOU WANT YOUR PAT-
ENTS DEVELOPED 7

Experimentil models; fine Iostrument work; small ma-
chinery manufactured, . MODERN EQUIPMENT.

H. F. RICHTER, |15 Court $t., HOBOKEN, N. J.

ATENTS PROTECT YOUR IDEAS

Send for INVENTOR'S PRIMER,

N FPATENT, NO FEE.
Fatent Advertised FREE,

MILO B. STEVENS & CO0., bt

545853 Fourteenth Mt,, WASHINGTON, D. C.
Branches at Chicago, Cleveland, Detroit.

PATENTS SOLD

ON COMMISSION

If yon wish to bay or sell a patent write fop my booklet “How
to Sell a Patent™ or my lst of patents for sale,

E. L. PERKINS, President Inventors’ Exchange
f4 Broad Street BOSTON, MASS.

Let Us Act As Your Factory

We have one of the best equipped shops in the United Statés
and can turn oul your work for you cheaper than you can

posaibly do it yourself. Send drawings or models for eatl-

mates on dles, tgols and manufaciure of your article. in
quantities.

Metal Specialties Manufacturing Co.
18=-24 W. Randolph St., Chicago,U.S. A

SplitdorF LaboratorY

{Established [558)

YoUu HAVE AN IDEA and roguire exact workmanship to
fully demonstrate its POSSIBILITIES. WE MAKE A
E“IL CIALTY of MODEL MAKING and EXPERIMENTAL

RK.

YOU WANT THE BEST WORKMAMNSHIP—WE HAVE
the latest improved machinery and the highest enginear-
ing ability.

‘hll us what you want, we may be able to help you and
will be pleased to give you any information.

SEPLITIMEF LABORATORY
Bloek 21, 17-21 Vandewnter Sirect, NEW YORE -r._n-\!'

USE OUR. FACTORY

We are equipped to handle experimental and die work and light meinl
manufacturing. Our superintendent has had over thirty vears practicsl
experience in such work., Faetory in Chioago, 11 Low prices, prompt
gervire, Sond particulars for estimata to

€. E. LOCEE MFG. C0D., g8 Cherry St., Kenssatt, Ia.



i\ RE YOU CHAINED % g~

TO A ="

SMALL POSITION ?

I.EARN HOW TO MAKE FROM $3,000 TO $10,000 YEARLY

IN THE REAL ESTATE BUSINESS

We will teach you the HEAL ESTATE, GENERAL RROK FR-
AGE and INSURANCE BUSINESS by mall. This iz your opportun-
ity to encoesd without capital.

By onr avatem you can learn the bosiness and make money in a few weeks
without Interfering with your present cccupation. All gradustes |L|-l-l~lll1i-|l
represgniatives of le ading international brokerage companies who will fur-
] - nish cholee salabls real estate and investments, co-oparnte with and help yon
I to make a large steady Income.  Our co-operntive methods Insore larger an I steadier profits than ever b fll[‘l_' Fuall conr=s
in Commercial Law given free to av ery roul estate student  Every business man should have this eourse. Ouar Fres Book
8 valuable and interesting and tells yon how YOU CAN SUCCEED.

THE EROSS @0., 259, Reaper Block, CHICAGDO
= e

7 —— »
Amusement Outfitters
And Manufacturers

OF

TWENTIETH CENTURY MERRY-GO-ROUNDS
STEAM RIDING GALLERIES
MINIATURE RAILWAYS

RAZZLE DAZILE PARK SWINGS

STRIKING MACHINES, ETC.

H335DDDIDHDDIDHIDIDBIDDINIIBINDITS
THE OLD RELIABLE
JESSOP STEEL
IS YET ON TOP AND THE YERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP 8 SO0ONS, LIMITED
91 JOHN STREET, NEW YORK

ﬂ@%%??}ﬁ}? 3DIDDBHIHDDONT
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(Continued from page 966.)

upon the opinion of the manufacturer az to the
probable commercial wvalue of an inventlon, be-
cause in many cases it is to his interest to dis-
courage the inventor, especially if the article is
something that would compete with the manufac-
turer's products, and if the manufacturer has any
idea of later appropriating the Invention himself,
It is a sad commentary on our criminal laws that
no provision is made for the criminal prosecution
or punishment of one who steals an invention.
This weakness in the law, coupled with the low
gtandard of ethies in certain kinds of business, are
responsgible for the appropriation of many valuable
inventions.

In a recent interview, the superintendent of one
of the largest manufacturing plants in the TUnited
Btates, sald that an important part of his duties
was to find out about the inventionz made by their
employes and appropriate them if they were con-
sldered wvaluable. He stated if an employve made
a good invention and was allowed to get away
with it, that it would probably result in the loss
of his position as superintendent.

The standard of business ethics proven to pre-
vall in the large packing houses of the country
and other enterprises, seems to be considered good
enough for many smaller concerns, and for an
inventor to protest against the unauthorized ap-
propriation of his Invention by his employer or
some other concern, s considered in the nature
of a joke. There are of course exceptions to
this rule, and some inventors are treated fairly

and amply rewarded for their efforts, These cases

I SELL pATENTS are now exceptional, but in wview of the present
e : B trend, we believe the time is not far distant when
.[:l-]A_R]__ES A.SCOTT 896 aictaio. o the value of the inventor’s work will be recognized
! by his employer, and eapitalists wlill be disposed
to give him a fair share of the profits resulting
from his Ingenuity.

Going to Put It on the Market?

¥Yom have the article ; we have the brains and the aguipment for making it at the lewest coat.
We manufacture and ship all kinds of Special machinery en contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs.. (Ine.) 63 to 65 5. Canal Street, Chieago.

THAYA TSITECT ANYNAR 'DYNAYNTE “WiAiTK oo

I The greatest favorite on the market. With this machine
there are no stakes to drive or guy linea to bother with,
welghs 5,000 1 he. lesa, takes jm. ace and seats more peoplé
than the old style machine get on any floor or pave-
ment without Injury to either, and can be set up or taken
down In Jess time than any other machine,

HERSCHELL-SPILLMAN 00,
i North Tonawanda, N, ¥.




JUST OFF THE PRESS!

Cyclopedia or Drawing

HE work consists of 4 volumes handsomely bound in half red moroeco.

1600 pages (Tx10 ineches) completely indexed, printed on special high-grade paper,
beautifully illustrated with over 1200 illustrations, line drawings, half-tone engraving,
full-page plates, tables, formulwe, ete. Our chief object in the sale of these books is to
acquaint the publio with the character of our instruetion in drawing and to interest the
people in the work of our school. The work is a comprehensive treatise and a complete
Cyclopedia of information on drawing.

Order at Our RisKk—Not Yours

New and Enlarged Edition

READY FOR DELIVERY NOW |

It contains

Repular price $16,00.
age s'amp a day.

notify us and we will send for them.

For a limited time only you can get the complete set of books for $12.00,
payable $1.00 down and $1.00 per month thereafter until paid for—scarcely more than the cost of a post-
If you want the cash discount send $10.80.
prepaid express, subject lo five days' FREE EXAMINATION.

Books will be shipped Immedia‘ely by
If the books do not prove satisfactory

Metal Workers,

Mention Fop. Mech. Sept.

PARTIAL TABLE OF CONTENTS

Mechanieal Drawing; Architeetural Drawing; Freehand Drawing; The Roman Orders; Perspective
Drawing; Shades and Shadows; Rendering in Pen and Ink and Water Color; Architectural Lettering;
Working Drawings; Machine Design; Sheet Metal Pattern Drafting; Practieal Problems for Sheet

NGRAYINGS MADE TO ILLUSTRATE CIRCULARS,
g CATALOGUES, OR ADVERTISEMENTS,

Clean, bright, showy, cuta—bringing out details
perfectly. Our prices ars resscnable, all work
. Fusranteed—let us figurs on Four job.

WEITE FOE BAMFLEB

ACME ENGRAVING CO.

s 157 Washington St - Chicago

BE YOUR OWN BOSS

MANY MAKE $2,000 A YEAR

You have the same chance, Start a Mail Order Business at home.

We tell youn how., Money coming in daily. Fnormous profits

Everything fuornished, Write at onee lor our ““Starter” and FREE
purticnlars.

P. M. KEruneger Co., 1556 Washington 8t., Chieago, I11

sy H@

100% PROFIT

and more is being made in

NEVADA MINING STOCKS
CGreatest execitement ginca 15849, Manhattan, Bullfm?',
Goldlield and Tonopah districts are all booming. People
who know this new mining country and existing coaditions
say the boom has only just begun. Now {s your time to buy
for large profita befors prices go up on the jump and get too
high. We know of one very promising stock that can be
had at 25 cents per share if bought at onee.  The allotment
offered at this price 1s small and will no doubt be snapped
up quickly, as the prospects seem good to make 100 per cent
profit or more within 90 day . Other stocks from 5 cents to
50 cents per share. Bend for free Hlustrated Nevada pros-

pectus, maps and full information.

UNION SECURITY CO.
46| Gaff Building, CHICAGO, ILL.

The season ls here 0

MAKE MON‘EY Greater opportunities are presented

in Portland Cement products than
any other fleld, The Monthly Journal, Concrete, s the recog-
nized authority. $1.00 a year, 10¢c. par copy.

CONCRETE PUBLISHING CO., A%Home Bank Bidg..

MAN WANTED

Inthe REAL ESTATE BRUSINESS. Nocanvassing or solielt-
ing required. KExperience unnecessary if honest,ambitious,
and willing to learn the business thoroughly by mall and be-
comeour local representative. Manymalke $300 tog500 monthly,
Writa at once for full partieulars, Address either oflice.
NATIONAL CO-OPERATIVE REALTY CO.
Buite 72, sz Dearborn St. OR Buite 73, 1410 "*H'* Bt.
Chicago, Ill. Washington, D. C.

MAKE MONEY

Get started early.

$40 to $75
A WEEHK

Oan be made with one of
thesa

Steam Peanut Roasters
and Corn Poppers

~|S. DUNBAR & CO.

G27-G8D Fulton St.
CHICAGD

Catalog Free.




A | o— S y  struction Book and *Business Guide™ tellsall,
< ¥ : 1 We furnish Complete Outfits with Big Adwver-
1] tising Posters ete. Humorous dramas brimiful
of fun, travel, history, religion, temperance
work and songs illustrated. Ope man candolt.
Ax nity in any locality for
& man with a little money toshow in churches,
school hooses, lodge halls, theatres, ebc.
Profits 10 to over $100 per night.
do it, y Dot you? It's easy: write to us
and we'll tell you how, Catalogue fres.

| AMUSEMENT SUPPLY CO., 471 Chemical Bank Bldg., CHICAGO.
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|11 FATS Bila ] ™
ID'YOUR OWN'BOAT %:émes 7z MOTION FICIUreS
: . Vi ' /8 : _ N0 EXPERTENCE NECESBARY as our in-

SR

£ o "okt

10,688 novices— most of them with no tool ex-
perience whatever—hbuilt hoats by the Brooks Sys-
tem last year. Over fifty per cent have bullt
their second boatz,  Many bave established them-
selves in the boat bullding business,

If you can drive a nail and eot ot a plece of mate-
rial from o full sized pattern— you ean boilld a Canoe
—Rowbont—sSailboat—TLauneh—or Yacht—in
your leisure tirme—at home.

The Brooks System consists of exact sized
printed paper tterns of every part of the boat—
with detailed instructions and working i llas-
trations showing each step of the work— an {tem-
ized :;l!ll of material required and how to se.
cure it.

All you need s the patterns costing from $2.50 up
and materials from $5.00 up. Ooly common house-
hold tools reqguired.

We also furnish complete boats in the knock-down
fuorm—ready to put togaether,

Satiafaction guarantesd or money refunded,

OUR BlG FREE CATALOG
tells how you can build boats all styles—all sizes

., BROOKS BOAT MFG. CO.

i0riginators of the Pattorn System of Boat Building )
3709 Ship Street, BAY CITY, MICH., U. §. A,

HOW TO USE THE BAROMETER.—Wind is
air set in motion. The barometer is almost al-
ways affected before the wind actually begins to
blow ar the rain to fall. The length of time which
passes between the first appearance of a change
of weather and the actual setting-in is8 not always
the same.

2. When the barometer is steady there I8 no
great likelihood of a storm being near us, while,
| when It Is unsteady. there is danger of the wind
| freshening to a gale, This unsteadiness may be
| due to mere local causes, so that it is atl times
| very hard to say whether it shows that a serious
storm or only a slight aquall is coming on.

2. A sudden rise of the barometer i very nearly
as dangerous as a sudden fall, because it shows
that the level is unsteady. In an ordinary gale
the wind oftéen blows hardest when the barometer
is just beginning to rise, directly after having been
very low.

4. When the barometer at any place rises very
high and continues so for some dayvs, it is because
there is too much air at the place, and the wind
will be light. A gale can only set in when the
wind fAows away, and It will not at first be severe
at that place.

5. When the barometer ig very low and con-
tinues so, there may be calm and éven dry weather
for a short time, what is called a “pet day” or a
“weather-breeder'; but there is great danger of a
serious storm, because the air will try to force
‘ ite way into the districts where the barometer is

low and Inecrease the pressure there. The s=torm

will probably bhe the worst whers the barometer

TAUGHT | has been the lowest,
[ #. The barometer rises for northerly winds (in-
- BY MALL | cluding from northwest, by the north to the east-

AT S g e T S ward), for dry or less wet weather, for less wind,
HAS PUT or for more than one of these r.-ﬂun (=] s @l
¥ L =1 al yr 3 5 -
Yon will begs. THOUSANDS 7. The barometer falls for sou m|1 }hv. i!l] 1 tht;‘
tonishied to read  OF DOLLARS cluding from southeast, by the south to the we
our free [llostrated ward). for wet weather, for stronger wind, or for
buook, Tttells you how TN THEPOCKETS  more than one of these changes.
our practicil mail cour- OF OUR S5TUDENTS §. Beaides these rules for the barometer. there

#i8 ennble thonsands to i = A chic 4 e
EALH saluries and positions. We is one about the way in which the wind CH:FIHE'-_
—

helped them do it. We ean do the same
for you, Coorses in Electrical Englneer-
ing, Bteam and Mechanical Engineering.
Electrio Lighting, Rnilrn}'ﬂb aienm&hy.

Mechanical Drawing, namo_Tens BRAZE CAST IRON-

dera, Matormen. Bhort Eledt. Course. OsE OF Ovm CusToMuRs WaiTES: = -
FRE el g . B g e “Have had 12 years' experience in brazing and have
H.-:aumEuﬂ':;dﬁib: .:Lf "z';':.'.__.[,:; Ap gseddl nll kKinds of compounds for brazing, buot ;ﬂlﬁ.{.-
parsias.  Wrlte for oar fres Hllustrated bock. | IRON BEATS THEM ALL." (Nameand address on application.)

ELECTRICAL ENGINEER INSTITUTE TRY IT YOURSELF. Send us ten two-cent
Oept. B, 240 A'W. 23d Si., New York gtamps and we will mail you samples of Braziron, flux
and spelter suficient for several jobs.

THE A. & ). MFG. CO., 16 W. Randolph St., Chicago, Il
i S —

“How to Remember™ =

#ont Free to Readers of this Fublication.

w15 $ $ IN COMMERCIAL ART
SUMMER SPARE HOURS i ooifavet ne

lost. If you have even aversge ability, 1 CAN TEACH
YU DRAWIKG. I have been successfol myeelf as an
artict and have trained & number of illostrators whose
namaes aro well known today.

A FULL YEAR'S ART INSTRUCTION FOR $20.
My illustrated book -*A New Door to Buccess” gives full
jnformation of my course. S,

GRANT HAMILTO

| Buite 712 Flatiron Bailding, NEW YOILE CITY

# You are no greater intellectually than

N YOUTr Memory. My coorse (& simple, loexpensive.
—— [rcreascE huginess capacity, social stnonding: gives an
alert, rendy memory for names, (aces, business details. Iln:-r!opl will,
conversation, speaking, ste, My Baoklet, ' Howto Remember,' sentires, |
PICKSON SCHOOL OF MEMORY, 708 Kimball Hall, CHICAGD |

A few maontha study at our school under the

ND EAEN §5.00 A DAY,
E AFI N PLU M El N G ::porvha!un of ei'i:p'urt plumbers will enable you to earn m“f—" salary We bave a
ial department to secure positions for etudents after graduating. Write to-day for FREE CATALOGUE,

ST. LOUIS TRADE SCHOOL, 3973 Olive Street, ST. LOUIS, ™MO.

L

B pec

Pleaz: mention Popular Mechanics when writing to advertisers.



How to Make Money in Copper

The most fortunate people In the country today are those who own copper stocks. The demand
for this metal increaszed A0% last year. Copper producers worked day and night, yet they could
increase thelr outpont only 55. As a resuall, the price of the metal has risen rapldly : and will continue
to rlse—consequently copper is now paying the richest profits of any industry in America.

Fourteen copper companies during the last six years have ]im{:i in dividends $146,000,000. In
1005 £35,000,000 was distributed by copper plants in the Unlted States and Mexleo alone! This
money was pald to thousands of men and women, many of whom Invested from $10.00 to $1.000 in the
copper Industry in the right way and who are now recelving Inr'p:i annual incomes. IN SOME
CASES AN INVEETMENT OF 100 MADE ONLY BIX YEAHS AGO BOUGHT AN ABSET NOW
WORTH £20,000, It is possible to make an investment in copper now that will earn large and In-
creasing profits : but yon must get into copper In the right way and not in the wrong way. You must
act whﬁr the n[]purtunit;rr iz open.

The man who wishes to make his savings earn a large and satisfactory income for him should
write to WILLIAM 2 DARBEE., 839 National Life Building., Chieago. Mr. Barbee is in position
just at this time to give Imp!:ll_‘tunt suggestions and detalls. It is not wise to ignore this

LEARN RIGHT WHILE YOU’RE AT 1IT h .
., s XOVEEATSY | Modern Machinery

Wiosn dugiring e gualify Ukemesivas for betler puaitions ln ibe Macing

'.TLT:.."&':,::":BT B i, S P i e o If you want to buy modern, up-to-date machinery — an
Bmal msmizaiious. * Bend for cirenlar, | Engine, Boiler, Power Equipment, Electrical, Steam,
CHICAGO NAUTICAL SCHOOL Pneumatic. or any other Machinery — anything in the Ma.

i0th Year | ehine line—TELL US what you want and we will see that

1624 Masonle Temple = =  Chleago, Il | YOU get full descriptions, prices, eatalogs, ete., from all the
W. J. WILSON, Principal | first-clnss manufacturers. No charge for this service,

Late Licutenant, U. 8. N.) MODERN MACHINERY DAILY NEWS, Security Bullding, Suite 11, Chicago, lL

| TEACH SIGN PAINTING

which is very Important. It is well known to
every seaman, and is contained In the fellowing

couplet: SHOW CARD WRITING or LETTERING by mall
R 1 * # " x : and
When the wind wveers “H“iﬂf‘ththe sun, gunmantos success, Only field not n\'artrl:,'lldqd My
Trust it not, for back it will run.” instruction is unequaled becansa practicnl, persomal
%, The wind almost always shifts with the sun, and thorough. Easy terms. Write for large catalogue.
that is, from left to right In front of you. A CHAS, J. ETRONG, President.

change In this direction is called veering.

10, If the wind shifts the opposite way, that
iz, neainst the sun, the change is called backing,
and It seldom occurs unless when the weather
is unsettled.—The Motor Boat.

.+ B —

ALUMINUM BOOKS FOR THE BLIND.—That

reading matter in a cheaper form may be provided

AL,
for the blind, it is planned to embo=ss the Braille iﬁ{lx
letters on sheets of aluminum instead of DRPET.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
0ldtesk and Largest School of its Kind, "

These sheets would be durable and eould be made
in duplicate; they would also be easier to read & and short courses. Thmua:hir ulppadnnginmr
from than the paper, especially for thoze who be- ll:utl ops. Shop work from the hemlnning. short
come blind late in life and whose sense of touch ! mu.ruesm Btaam and Electrical Engineering. Etpt'nu'*- ]rE:u

1 : 3 % 2 L W =1 hﬂl.bmliu Fimdesis enif
Is not so delicate. The aluminum sheets are so “q“m_l ;l.:rulllllpm- Sy s oy hm

thin that it takes 250 of them to make an inch HIGHLAND PAHE COLLEGE, DesMoines Tn
thickness. p
—_—i— i :

H“EDIBLE MENUS" are a London novelty. The
HﬂRﬂLﬂEIGIL DEFAHTHEHT

menus are made of pink marzipan and lettered
with fine sugar-icing. Each s enclosed in a
HE{AHI.I«YPHLITFD.‘:HH INSTITUTE
] Formorly Pamsons Horologion] Instituta

little box and propped at the guest's plate. At
PEORIA, ILLINOIS.

the end of the meal the gpuest eats the dainty
bill-of-fare.
| LARGEST and BESTWATCH SCHOOL

IN AMERICA
We teach Wateh Work, Jewelry, Engraving,
Clock Work, Uptics Tuwition reasonable,

Board and rooms near school st moderste
Eales
Send for Catalog af Information

G0 Million Timeplocea t.a b Hepaired!
rate time an absolute necessity inthe

business world. When “time is money,

the wotchmaker gets his share of prn t |

Learn Watchmaking wdme

—— Write for our free booklet —

the De Selms Ohart Bystem, copyright- | “HOW TO BE A
i’ti,i;.‘a‘{n"u}‘.?mﬁ'ﬁﬁ:.z?.:‘.:“mfﬂﬁ‘f?éaﬂm WATCHMAKER" BE A
The Tc Belms Wateh School, Depl.88, - Attten, (ud. Bteag's 3¢ ::L:f.‘:f.'ﬂ:’,ﬂfkl'" WATCHMAKER.

ST. PAUL, o MINN.

ELECTRICITY

Bliss Electrical School = the oldest
and best school inm the world tesching
ELECTRICITY exclusively.

Theoretical and practienl conrse complete

INNONE YEAR
Btudents actually construct Dynamos, Etc,

@Gradoatea hold good positions. Fourfeenih
year opens Bept. 28, Send for free Catalog to

" Bliss Electrical School, 213 G5t N. W., Washington, D. C.
Please mention Popular Mechanics when writing to advertisers.

DEMAND for ELECTRITIANS
UEEATER THAN SUPPLY.
Learn Electricity at
Homae, with improved appa-
Fabus, IJWI! your own Labaras
tory. We effera Co mplete
Elestrieal Laboratory with
Nigsirated Manual of ﬂlitruc
tions &t & pries within the
menns of o Write for cor™
ntnpnultmn and s copy of the
anusl. cOLUMBIA
.GH“L SUPPLY CO.
ndlsnapolis, Ind.




equipment.

The John Holland Self-Inking Fountain Pen.

IN tha Collega of Eximriilnm it has been awarded the degrea of P. P.
Btudents find Pen |} n
bodiesa the hest of sixty vears of pen thought, Bhould e in every achool
Easy to operate,
muoss. No fuss.
Elastic Fissured Feed of Erclusive Holland worth.

Srecian FEatvres :—Ink capacity greater than others: rubber reser-
voir of nnexcelled durability; filling device an ornament to the barrel
and never in the way., Threesizes:—No. 2, §8.00; No. 4, $.00; and No. 6,
§5.00, Guarantead for two years.

Order from your nearhy dealer, or we will semd direct fo you, Evervihing in
the way of regular Fountaln Pen {or gchool and business usa.

Elastic Fissured Feed. Slzes and Prices to Suit. Ilustrated Catalog N —FREE

THE JOHN HOLLAND GOLD PEN CO. (Established 1841) CINCINNATI, OHI0.

erfection fully realized in this invention. Em-

: ] ull the button. It will Hll itself. No
Fitted with the John Holland Gold Pen and Patented

All with Pntent

JOHM HOLLAMD

L RN

LEARNED BY ANY MAN OR BOY AT HOME.
Small cost  Bend to-day 2¢. stamp for particulars and proof,
0. A. SMITH, Room 33, 2040 Knoxville Ave., PEORIA, iLL.

Prepares for the bar of any Btate.

Lj L Improved method of instroction, com-
bining the Text-Book, Lecture and Oase Hook
methods, Approved by the banch and bar. Three
e {E‘}”E“‘B, Post-(raduats and Bosiness
w. Uniform rateof tnition. SBend for Catalog.

icago Correspondence School of Law,
o Reaper Block, Chicago,

High Grade INSTRUCTION
By CORRESPONDENCE.
Fourieenth Year

Our No. 40 Eench

Teach The Boys to Use Their Hands

Every hoy ought to have a little carpenter gshop
of his own. He ¢can earn money doing carpenter
work for his family and friends and have lota of
fun besides.

Our Youth's Manual Training Bench is a whole
carpenter shop in itself for a bright boy. It I8
used In the best manual training schoola in the

country.

Benoch 4k ft. long, 82 inches high, 20 inches wide—fitted with
a 13-inch gloed up maple top 1% inches thick, with 7-inch well
for tools, fitted with two vices. Back board and too] rack as
shown_ in illustration. Frame, glued wp top, vices and
rack all made of hard maple.

Our catalog glves complete information In re-
gard to this and other manual training benches,
and it shows a numhber of styles especlally ¢ -
slgned for manual training school use.

a copy.

GRAND RAPIDS HAND SCREW CO.

146 S. lonia Street
GRAND RAPIDS, = = -

MICH.

AUTO POLISHING DEVICE.—An automobile s
now made to keep itself bright by means of a
new device which is driven by the motor. A belt
from the fiywhesl drives a flexible shaft at the
end of which Is a spindle to which the buffer and
polishing wheels are attached. All the brasswork

S
\dr jrh_

arid plated parts can be quickly polished: a ree
volving brush is also used in removing dirt from
any part of the car,

— = p—

MEW USE FOR TELEPHOMNME RECEIVER.—
An old lady was one of a large number in a
Michigan rural distriet to install a telephone, and
her appreciation of the device was keen., One day
the whaole eircuit was out of order, no one being
able to ring up “ecentral” and two linemen were
sent out to locate the trouble. When they reached
the house of the old lady mentioned., thev found
her darning socks over the receiver, quite oblivious
to the inconvenience she was causing.

————

WOKE THE WRONG MAN.—An Irishman slept
in the same room ong night with a negro. His
face was hlackened during the night by a practical
joker. BStarting off in a hurry in the morning
he caught sight of himself in a mirror. Puzzled,
he stopped and gazed, and finally exclaimed:

“Begorra, they've woke the wrong man!™

Write or I

—College Preparatory Course—

offers tha ambitious young man exceptional opportuni-
ties. Educatlon Is the finger-post that polints the way
on the road to success. There is a simple, uniqus, way
tn pleﬂam yourself for entrance to Resident Enginear-
ing Schools without losing a moment of time from your

resent work. Let us show you HOW at our expense,
Merely clip this advertisement, inail it to-day and re-
ceive FREE our 200 page hand-book deseribing our 60
courses in all branches of

ENGINEERING

Including EBlectrical, Mechanical and Ciwil Rniinaer!ng,
£,

Architectural an. Mechanical Drawin
Write to-day—yon lose by delay,

American School of Correspondence, Chicago, IIL

Fop. Mech. Sept.

Please mention Porzulzar Mechanics when writing to advertisers.
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mREZE FRITZ & GOELDEL MFG. CO.,
EESS 99 Alahama Street, Grand Rapids, Mich.

TO PROVE that Daus’ «Tip Top''lis
the best and simplest devies for mak-
ing 1000 copiea from pen-wrliten
B and 50 copies from typewritten orl-

\ glnal, we will ship complete duapli-
v calor, cap size, withont deposit
i, 0 ten (10) days' trial,

Price §7.50 less frade
discount of 8335, ar $5 net
UPLICATOR ©0.¢

YALIS
111 John St., New York City

THE FELIX B, K. 1
Daus Bnilding,

oy SHOULD
"/ BE ON EVERY
i’ DRAWING TABLE

Whether you possess a drawing table and
instruments or not, the

Ready Draughting Instrument

is the handiest and most complete tool you ever
owned., Even with no technical knowledge of draw-
ing, the READY will teach you to become an ex=
, perienced draughtsman ; for, having every degree,

angle, diameter, space in inches and fractions plainly
indicated, you can’t go wrong in laying out plans. For
the man who already possesses every draughting tool
imaginable, it iz indispensille. He'll carry it in his
pocket on all eccasions, ready for immediate use when-
ever away from his regular and expensive tools, For
anyone who has oecasion to draw, the Ready Draught-
ing Instrumentacts as a mule, square, triangle, compass,
protractor, etc., anywhere and at any time. It's worth a
dollar of any man's money to possess it. Made of alumi-

—

num, highly polished. We refund the money ifat all dis-
satisfied, = Sent prepaid for g1.00, with full directions,

which are almost unneeded. Don't delay; send today,

| AuTo «oR 2| A BOOK FOR
BT Gwers,
eapimane | OPERATORS AND
' REPAIRMEN:
Giving complete Instruetion
In the care, construction and

nmmﬂhuﬁnﬂﬁmmdanr
ciars. Fully illustrated. FPrice
%2 postpaid to any address.
Money refunded if not satls-
factory. Order today. Cala-
logy of machinists® books free.

THEO. AUDEL & CO.

Pll'hllahﬂ'l.
63 Fifth Ave., New York

OMAN'S AUTOMOBILE :nucnmn}

DIES and DIEMARING

A 5bop book by a shop man and intended for shop work

100 Pages. 100 llustrations
100 Cents. Send For It.

J. L. LUCAS Bridgeport, Ct.
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READY MFG. CO.

Bog Livingston Bldg.'
U.S.A4.

| _ROCHESTER. N.Y.
[ =

N

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.23d 5t, NEW YORK

SAN FRANGISGO

Most complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blua Print Paper has no equal.

The Celsbrated Vandyke Solar Paper for Blue and
Black llne prints. Seénd for sample prints.

ALL BODDS WARRANTED

WERITE FOR OATALOG *'F'"—416-pp, PROFUSELY ILLUST'D,

Please Mention Popular Mechanics
When Writing to Advertisers

KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East NMadison Street Chiicago

DRAWING MATERIAI 5
SURVEYING INSTRUMENTS

Write for paruculars about our new lMechanics
Steel Tape Rule.




THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop

Notes Series

228 Pages--667 Articles—-Over
500 Illustrations

A Gold Mine of Intormation---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
of Popular Mechanics During 190§

“Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. 1.

200 Pages-385 Illust’s.

Contains Nothing Found
In the

Price 50 cents, Postpaid

1go6 Edition

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

Y% DRAFTSMAN

making #1560 month g Individual InEtruo-

ot CHIEF DRAFTSMAN e,

from
who will in few months® home study equip you fully
with mm&lam technical and practical knowledge enab-
ling you to start at §20-830 weakly salary and rapldly ad-
VAL ng Furnish tools free of chug;:d steady posl-
tion when mzln&d, Reasonable 8 and success
guaranteed. trade with best future. Address

Chief Draftsman, Div. 18 Eng"s Equip’t Co.(Inc.) Chicago

e alli

A farmer sold a load of wheat

And bought of hoards three thousand feet.
In eight short years he came again

To buy some boards and sell some grain.
But, when he heard of boards the price,
He #sald some things that were not nice.
He told the dealer "twas a fright

The way he'd shoved things out of sight.
And then to arguing they went

But could not reach a settlement.

They argued through the sunset red

Till other folks were tucked In bed.

They argued through the weary night,
They argued through the morning light,
And still these two could not agree

Just what the price of boards should be,
‘Twas all because the farmer thought
That boards and studding should be bought
At prices paid in ninety-eight -

With wheat priced at the present rate.

The millman told the wholesale man to boost the
price of pine;

The wholesale man told the traveling man to pass
it down the line:

The traveling man told the retail man what the
wholesale man had said;

The retail man told the farmer man—and
wished that he was dead.

But what the farmer man remarked with many a
naughty word

The zaw mill man and the wholesale man and the
salesman never heard,

—American Lumberman.
--.——-‘—H—

SHOP HINTS.—It doesn't take a worn piece of

sandpaper long to eat up, in time, the price of a
new plece.

then

The giving of information creates a vacuum
which tends to suck in more—Iif the intake isn't
clogged by too much conceit.

® L L

The boss said he didn’t know whether it was
spontaneous combustion or not, but Brown was
certainly fired for c:al.lsn- Er:tir&ly within himself.

Of course you can't Keep yvour overalls clean all
the time, but you can change and have them
clean occasionally, and—why not make It pretty
frequently ?

* & =

All bosses are not perfect, it is true, but if vou
could get in the boss's position for a while yvou
would probably find yourself doing pretty much
as he does.

® % @

If people were as well content to walt for their
lumber to dry as was the Irishman to await the
growth of the tree to which he was to be hung,
the problem of getting properly-dried Ilumber
would be less u'ﬂuhh*::ﬂme..

L]

An emery stand put into a dark corner furnishes
a hetter setting for the display of sparks, but when
that is said there is not much more to say in
favor of such a location. while there (s a lot
to be said agalnst it.—The Wood Worker.

'| WIRELESS TELEGRAPH

N "Telimeo No. 2, som-
L | plete cxperimental oat-
| Hr, comprising one inch
spark eoll, balls, key, 75
i relsy, Coherer and
A autom, decoherer, b cells
hattery, wiring, connec-
tlone, Instruoctions, disgrams, ste. Wil work ap to & mila. Prica !13.:1".
Agants wanled, ¥ew Catalog of European and American Eeotrical Nov-

alties.

ELECTRO IMPORTING OO, 87 Warren St., New York.

Please mention Popular Mechanics when writing to advertisers,



the opportunity. )
THE BURROWS BROTHERS CO.,

BY MERELY SENDING A POST CARD

you will receive by return mail, a catalog of books which is made up especially of volumes partien-
larly adapted to Sumner Reading, at unheard-of prices. This is just issued aud contains aside trom the
above, many excelient Publisher's Remainders, some good Americana, all offered because we need the
room for our importations just being received. All we require is your name and address.

]

Do not mi.-r.ul

Dept. B, Cleveland, Ohio

NEW BOOKS
EXPERIMENTING WITH INDUCTION COILS. By H. 8.
Norrke. Paper; 100 pp.; 25 cents. Spon & Chamberlain,
New York. An instructive little book, tull of practical and
interestiog experiments. Plain language.

TRIGONOMETRY SIMPLIFIED. Hy (. Chas. Maison.
Cloth; 60 pp., illust. Price, &0 cents. The National Book
Company, Clevelamwd, Ohio. Contains all the lmportant
investigations on the subject, both for practical and theo
retics]l work,  Arranged so the principles may be readily
grazped by anyone.

MODERN PRIMARY BATTERIES.

Iy Norman H.
Schneider. Paper; 100 pp.: 25 cents. Bpon & Chamber-
Izin, New York., Glves copstruction, use and malntenance

in practical and experimental work.

PRACTICAL MOTOR CAER REFAIRING.
Waltord, Paper: 130 pp., llust. Pelee, 5 cents.  Der-
cival Marshall & Co., London, A bandbook for motor car
owners amd drivers, telllpng how to repalr the machine in
any probable emergency.

WOODWORK JTOINTE. Paper; 144 pp., 178 1lloet.; 25
cents.  Hpon & Chamberlain, New York. Tells how to make
and use woodwork Joints of all kinds, Also contains a
chapter on cirealar wosdwork.

OCEAN AND INLAND WATER TRANSPORTATION.
By Emory R. Johnson, Cloth; illust., 400 ptp. Price, £1.560.
. Appleton & Co., New York. Begins with the bistory of
ocean  transportation and follews it down to the present
time, ably discussing it In itz economie aspects, Inland
water trapsportation is treated In the same interesting
A frer.

CONCRETE BLOCK MANUFACTURE, PROCESSEE AND
MACHINES, By Harmon Howard Rice. Cloth; Svo; 1540
pp.;  ilinst.  Priee, $2,00, Jobhn Wiley & Sons, London.
A coritieal and thorough study of the manufacture of con-
crete blocks for bulldiog hollow walls at the present time.

MANUAL OF EXAMINATIONSE FOR GOVERNMENT
POBITIONS. Hy Frauk Pergande, Cloth; 352 pp.  Price,
£5.00. Frank Pergande, Pub.. Milwankee, Wis. This work
affords thorough knowledge for the use of applicants de
siring to enter the Custom House, Hural or Hailway Mail
Service, and other examioations. Contains an abundant
pmonnt of reliable information for those desiring to enter
the government serviee. Tells Just what it §s necessary for
one to know, #o that be need oot tax his brain to remember
a deal of useless matter.

NEW CATALOGUES

EDIBON PEIMARY BATTERIES. Edison Manufacturing
Company, Orunge, N, J. A ld-page pamphlet deseribing
and Ustlng ecoustic potash cells of a pecullar construction,
highly recommended.

By Erle W. |

GREAT BOOKS]

YOU SHOULD HAVE
@; WRITE TO-DAY If.'g_;:n

Power Plants
BY N. H. BCHNEIDER
& practieal book on electrical power plants, telling about
correct methods of wiring, direct and alternating current dyna-
mos, motors and motor starters, wse of alectrical measuring
instruments—writtan for prectical use,
2go pages, 203 illustration . 1z2me,

Leather, gilt edges $§2.50

Electrical Instruments and Testing

& good book by tha same authar, covering this subject thor-

J

o

oughly, it contminsg a complote chapter on testing with the
valtmeter. Mo one who uses eléctrical instruments can do
without it,

210 pages, over (oo illustrations.
Frice.......... S1.00 Limp Leather....... S2.00

How to Run Engines and Boilers

BY E. P. WATSON
A practical boo< with practical ingtructions for young enginoars
end eteam users. Has chapters on cleaning boilers, removing
scale, boiler fittings, throttle enginas, slide valves, governors,
eccentrics, efc,
180 pages, illustrated,

SPON & CHAMBERLAIN

DEPT.P.M. 123 LIBERTY ST. NEW YORK

LEARN WATGHMAKING

Refined, profitable labor—Competent men always io demand Wo teach ik
thoronghly in as many months as it formerly took years Docs nway with
tedlous appreaticechip. Money sarned while studying Positions secured.
Bend for catalog.

S5T. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO.

POPULAR MECHANIGCS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

CITY

STATE

and notify party named above that the subscription has been paid for, and is sent with the compli-

ments of



SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELT 7 in the
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 sters
ilized or otherwise purified water, e machine has
arefrigerating capacity equal to the melt-

ng or the use of 200 pounds of ice aday.
It is automatic and is as free from com-
&liuatlunn as it is possible to make a machine of

is character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the
entire plantis shi]i»lped. as a unit, it bein l:mlly
necessary to connect the power and water when it
is ready to operate.

The machine is especially adapted to motor drive, and may be operated by a one-~half
horss=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 relrigerating
two storagt compartments to a temperature of thirty-five to thlrty-ci%ht degrees Fahrenheit. You secure
lower and more even temperatures it less cost than using ice.

Lo L —

Manuflfactured by the

E. E. SAVAGE (BRUNSWICK REFRIGERATING
*  Western Representative COMPANY

209 State Street, CHICAGO NEW BRUNSWICH, N. J.

SEIGNATURE WAS GOOD.—A story is told of
how the late ex-Gov. Joseph A. Gilmore, of New
Hampshire, when he was superintendent of the
Concord & Claremont Rallroad, once wrote a

It WE ARE SELLING

Electric Fan Motors, all klzda, all pricea. . § 00te  $20.00

Toy Electric Hallways,,..... sreses 000 60,00 letter to one of hiz section bosses who had done
We Electrical Books.........ci.000e0. 1010 5.00 something to displease him. All the man could
figve Neckileand Oup Lights........... Jdbt0 600 make out was the date and Superintendent Gil-
It g::'ﬁ:lg :ﬂ:llnﬂic?cﬁﬁﬁ'ﬁ,""' g’%:ﬁ 1&% more's signature. ) )

Lnntarf:sludl‘ﬂckﬂt Lmn“""' : 3.00 Some time afterward, being Iin Concord, the

Battery Motors and Fana.... L1 12.00 E'Lﬂ;'j}ql:le went to call on the superintendent at his

Elsgirie Door Hells Complete, .... .T5t0 1.50 " ;

Telephones Complete, .. ... v oo ardand 5O “Hello, John, how do you do?" sald Mr. Gilmore.

Tﬂlﬂgﬂi}h uutmfr:omplm ...... . Li5to  2.60 “Well, what are you doing now?"

18 00 Maodical Batterles. ........... c..c.s 3.95 “Why, I'm up here at the same place on the

£12.00 Electric Belt with Suspensory...... 2.50 section, Mr. Gilmore,” replied John.

Dyonamos and Motors......c...... L0O0to 1,000.00
Gas and Gasollne Engines........ 8.00 4o 1,400,00

We Undersell All. Want Agents.
Catalogue Free

OHIO ELECTRIC WORMHNHS,

Cleveland, Ohio.

“What!" said Mr. Gilmore, “dldn't you get a
letter from me?"” naming the date,

“Why, yes, certainly.”” answered John.

“Well, didn't you know that that was a letter
of dismissal?"

“Letter of dismissa:. ' cried the astonished John.
‘ “No! I couldn't make it out, except that it was

from headquarters and signed by you, =sir. But

FOR

1 ME,
=“NULITE S
' VAP STREET.
%73 LAMPS (o) site,

We manufacture Table Coining
Lamps, Wall Lamyps, Chande- Money.
llers, Store and Street Lamps amd Systeme. The
Largest Line on the Market. Write for oor
Frea Catalogue and FPrices,

CHICAGO SOLAR LIGHT C0., Dept. C. CHITAGO

. g " '
Geisha Diamonds
THE LATEST SCIENTIFIC DISCOVERY

Brighs, sparkling, beantifal. For brilliane
they equal the genuine, utan_.ding all test an
uzzle experrs, One twentieth the expense.
ent free with privilege of examination.
For particulars, prices, ete., address

THE R, GREGO MFG. & IMPT. CO.
Dept M, 201 E. Yan Buren Street, = Chieage, [k

N Please mention Popular Mechanics when writing to advertisers.

Sl - |
BUILD YOUR OWN DYNAMO. We furnish complete
gots of eastings.  Also Flectrie Rallways, Trolley Cars,
Track and Switches., Bend for Catalogue * B." I

THE CARLISLE & FINCH €0., 262 E. Cliflen Avesuwe, CISCINNATI, OHIO,
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i House With Air

R I Over 55 Companies
F operating
Thorman Patents

in America

and a8 many more in

Canada, England
and Europe
FREE CATALOGUE

General l:nmpraisad Air House Cleaning Co.

Manufacturers of the Celebrated Thurman DMrect-Connected
Gasolene Driven Air Compreszors for Mines, Pneamatic

Tools, Ete,

Clea

1

e

COUNTRY HOME LIGHTING

Made effective, ensy and W to T4 por cent cheapor
than kercesne, gas or eleetrio Jights by using our

BRILLIANT

OoR
Head Light Gasoline Lamps

They can be nsed anywhers by anyone for
any purpose, business or hoose use, in or out
door, COver JUD00 in daily wse during the
lost & yoars. Every lamp guaranteed. Writa
for P M. catalog. it tellaall abont them and

our Gasoline Systems.

BRILLIANT GAS LANP CO,

42 State 5t. Chicago, 11l

after some study I concluded it was a pass.  AS
none of the conductors on the road could read
it, they all aceepted my stutement that it was a

pass from Mr. Gilmore, and I have been riding
on It ever since.”

John kept his place on the section.—Boston
Herald,

BUY A LIFE

subscription to POPULAR MECHANICS by paying
%i0. This entitles you to a full paid subscription as
long as you live

FIVE YEARS $3

or send $3, which will pay for the magazine five years

FOR TWO NEW

yearly subscriptions we will send you a copy free for
one year =

POPULAR MECHANICS

A City Water Supply

For Your
Country Home

all the comiorts and conveniences of & oty waler

Plumbing Supplies

T B AT WHOLESALE

If you need anything in my lins,
and wish to

on every article, write for my free
{lustrated OCatalog. Shipments
! promptly made fromn & Very con-
& plete stock of new latest pattern
o ponide,  ®mall orders ace a8 care-
g fully handled as large ones.

P. KAROL, 135 W. Harrison S%., Chicago, Il

Sk
1

IF vou live in the country there is a way for you to enjoy

suffdv, without a penny {or water tax,

It is accomplished by the Kewanee System,

With the Kewanee System you get even more than
city service, because, in addition to every benefit the latter
alfords, you may have— ;

—Saft water in your bathroom and laundry.

* ® *

Theold-fashioned gravity system meant pumping water
s in order to get it down again, :

MNow, to give the necessary pressure for fire protection
and service, the elevated tank must be located on top of
a tall tower. This is expensive, unsightly, and unsafe,

The water freezes in winter, becomes warm and stag-
pant in summer, and repairs are a big item of expense,

The attic tank doesn't give sufficient pressure for fire
protection, Its weightis apt to crack the slastering, and
when it leaks (as it is pretty swre to dc{ your house is
flooded. Just one such expenzive accident may cost you
many times the price of a Kewanee Outfit—

—Which gannot flood the house because the tank is rest-
ing on solid ground, where it can do no damage.

“The installation of a Kewanee Pneumatic Tank and
Qutfit in the cellar (or in the ground) means:

—Plenty of pure, fresh water,

—Cool water in the summer,

—No freezing water in winter,

—Absolate protection from fire,

—Decrease in insurance rates,

—A plant that will last a lifetime,

—No expensive repairs,—

—It solves the country water problem completely.

The Kewanee System will take care of all your needs,—
for home, garden, lawn, stables, poultry house, etc,

* ok Kk &

Our Kewanee Outfits are complete.

Not an engine only;—which in itself cannot give you a
watersupply,—nor a tank only, which is useless unless you
have some form of pumping power--

—Baut, we furnish the whefe thing,—a complete system of
water supply.

Our engineering department is f&nreparcd to solve your
water problem,—no matter how difficult that problem may
ROW Appear,

Kewanee Outfits are made insizes, suited to the small-
est cottage or largest building,—or group of buildings.

We guarantee every Kewanee Outfit to give perfect
fervice.

Send for Catalogue No. 14 which gives names

Kewanee Water Supply Co.,

| Drawer P. Kewanee, lll.




We have complete outtits for residences of any gige, summer homes, camps, hotels, schools,
lannches, yachts, ete. Every detail included; wery bost maoterial; r.bqu-]uu-h prﬂ.(lhu] Ba
gimple noslectrician require . Light all the time, as stornge lultmrl included. Gas, Gaso-

line or Steam engines used give plenty of power for pumping water, sawing wood, refrigera
tion, ete, We wounld like to send every reader of Popular Mechanics who is ]|I.h]1. to be
interested our new 6l-page Oatalogoe describing over 130 different ontfits, Address

Electrie Light Department

RICHARDSON ENGINEERING CO., Hartford, Conn.

EVERYBODY NEEDS AN ACCIDENT CASE

1f you don’t know how to treat a eut or bruise or to relieve a scald, or have not
the remedies at hand, yon should get acquainted with the

U.S. EMERGENOY CASE

at once. It contains 18 articles all necessary to perform work mentioned above,
and also a valuable First 4id Handbook. Pure and Antiseptic, Price,
complete, $1. Money returned cheerfully upon dissatisfaction.

U. 5. EMERGENCY CASE CO. 25 Weaver Building, Utica, N. Y.

BIGGEST MAN IN THE WORLD.—The higgest
man in the world iz a Russian named Feodor
Alexiovitech Machnow, now visiting this country.
He iz in constant fear of being kidnapped and when
he landed in New York supposed It was Hamburg,
to which port he was told he was bheing taken.

WHEN YOU WANT ANYTHING

AND DON’T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

“CURE YOURSELF |
BY ELECTRICITY” | |

New Book —lllustrated from Life—
Sent FREE to all who write. |

Write toslay for oor new Free Book — “Cure Yourself by
Fleetrleliy *—Ilustrated with photos from life. Bhows how the
New Home Batteries cure RRheumatiam, Nenralgin., Lumba
Hendnche, Insomula, Constlpation and all nerve afections an
disenses arising from sluggish circulation; also how they afl
elecirie baths and beputy massage without cost at bome.

EXPRESS
PREPAID

Every Home Should Have a Home Battery. s
Weesend onr batteries Prepald withouts cont In advanes {prices §1.95
and up) and allow 10 BPAYE' FREE TRIAL., Write for our Book. He is 26 vears old, is 9 feet 3 inches high, and
DETROIT MEDICAL BATTERY CO,, weighs 365 pounds, and eats as much every day gs
962 Majestic Bidg., Detroit, Mich. a good sized family.

| MANY of the leading CENTRAL STATIONS and INDUSTRIAL GHNGERNS in the United States l'ter thmug‘h tests
are convinced tha

SNOW’S REFILLED FUSES

| Are Right. HOW ABOUT YOU? Save 30%to 100g

Ev of enclosed fuses refilled, Dunﬂhtmmunmnmnrolmm
W%Mmaw Catalogune of net prices sent on request.

I F. W. SNOW. & (0., QOmce and 187 West Ave.. Rochester. N. Y.




The Man of Experience
Quickly Sees why

The GRAMMES
CIRCULAR SAW VISE

No levers to bother—no braces to loosem— .
no chances to vibrate.

It grips the saw tight at teeth and collar,
Can’l slip—can't dish,

Want to teat it—
ik FREE for Thirty Days7
. Tell us that want it on Thirty Da
Trial and you g{{tmit. You return ltrif yg:
don’t like it and get the money back you paid
for freight. You keep the vise if you like it
and pay us §6.50,
o loss on your part—no risk. It's ours

all the way through. A book of “Evidence™
on request.

L. F. GRAMMES & SONS
1247 Hall Street, Allentown, Penna.

OUR CATALOGUE »

500 ILLUSGT-RATIONS

SEND FOR

PRICE LIST
TELEPHONES

$3.50 $5.00$7.50
Medical Coil
$1.15 $1.25 $2.75

Electric Shocker
$1.00

Electric Fans
$1.50 $3.50%6.50

Flashlights
85c %0c § .o §1.50

Phonetic for Deaf

5, IPEEESRERNEST

Y =

Farr Telephone and Construction Supply
TELEPHO!
15120 W, Jackson Boulsvars o CCLHICA GO

i

Cyclopedia of Applied
Electricity

PRACTICAL GUIDE for all persons Interssted in olectricity. A ready refereves work for the
experienced workman who has oo knowledge of higher mathematics.

‘ive YVolumes—2,500 pages

A —tully indexed—size of pages 8x10 inches, handsomely and durably bound in % Red Moroceo,
Over 2,000 full page plates, dlagrams, plans, sections, tables, formuli, ete. Invaluable allke to the ex-
pert and apprentice. Every section written by an ackuvowledged authority, Prepared especially for
practieal, everyday use. Combines the hest features of a text book and a reference work, as avery vol-
ume is supplemen with earefully prepared list of test questions.

FREE

$1.00 down and

Drawing, Etc., sent free on reguest.

In order to bring to the attention of those Interested In electricity the character of our instruction in
Electricity, we make the following offer—wea will send the books
on approval, angmas prepaid.
=00 per month for nloe months thereafter; otherwise potify us and we
will transfar the books absolutely free,
Two hundred page illustrated Bulletin, giving full outline of Electrical, Mechanical, Steam
and Civil Engineering courses, Architecture, Heating, Ventilation and Plumbing,

Look them over for five days, If satisfactory, send us

Mechanical

Partial List of Contents.

Part |I. Magnetism—Electric Current—Measurements
--Wirlng, Telegraph, including Wireless and Telauto-
graph.

Part 1l. Direct Current Dynamos and Motors, inelud-
ins Types- Motor Drives-Storage Batteries,

Pa-t 11l. Electric Lighting—Rallways - Management of
I'vonamos and Motors—Power Station,

Part IV, Alternating Current Machinery — Power
I'ransmission —Mercury Vapor Converter.

Part ¥. Telephony, including Common Battery System
—Auntomatic Telaphone and Wireless Telaphony.

COUPON—Cut out and mall to
American School of Correspondence, Chicago, lll.

GENTLEMEN:—Please send me, on five days’ approval, ex-
press prepald, one set “Cyclopedia of Applied Electricity,” on
the following terms:—If satisfactory, T agree to remit F100and
F2.00 per month thereafter for nine months, Otherwise if I
notify you within five days you will send for the books  Cash
with order ¥18.00. Money refunded if not satisfactory.

DOIENEY o i e o B B W e e

Birmpt and Mo o i iass e s e s e iR

-

Please mention Popular Mechanics when writing to advertisers.




WE WILL SEND Tl-usl

MAGNETO
ENGINE

Postpald fo any Address in the

United States g 5 c

EXPRESS PAID FOR

Upon receipt of price shown, we
wia will send any of the mlluwing
articles, all charges prepaid:
Parts of Magneto Engine as

above, ready to assemble, 65¢
Miniature Incandescent Battery
PATENT PEADING Lamps, any style, voltage or
AMPerige.. 24c

Laminated Motor, with pinion, rnml_',r to mmmt. on

CArs.. .. 55c
Laminated Motor Pi‘l-.l't»l-]». l‘ﬁaﬂ:r tﬂ assembla . 40¢
Electric Rallways.. .....2.50 to 50.00
Electric Boats. . .5.00 and 10.00
We sell Parts of Electric Tnn “viz.: ‘H‘huelu Axles,

Brushes, Trucks, Commutators, ete., ete, - hove are

Special Prices to Popular Mechanics readers only.

Qur $20.U0 Locomotive witn Electric Heaﬂlu;m
Qur Large Catalogue Free with order for any of the above

articles. Agents Wanted.

Special offer to boys who will take orders for us.
Get a Railroad FREE.

NcW YORK ELECTRIC WORKS,

RHEUMATISM

in any form and Du!dd:emplrlng feet positively cured within 30 days,

Iﬂfnur newly patente H:l'gu Discsor mouey promptly refnndtd.
here §1.00, rite for a descriptive: hwElul‘-. Agents

wanted. MAGNETIC RHEUMATISM CURE CO., Sherbrooke,

Quehec, Canada.
EVERY BOY
His Own Toy-MaKker

It_talll:mhn#'h:mnkn

M Broadway,
KEW 10k,

Bteam
METs,
5_ mul a GroScops, NN
Iac*t.r ical ma.c-hi.u, s '.h.lnn!u
Battery, an Eloctrio Tel I_-h

g8, it roping, Appecton

Magic Lantern, an Aolian &

Boats of n‘mglilnd frnm 8 litt
ﬂwba::tunk B nuner:

w make
Pﬂ-pﬂl‘ To Mn.l &;—.1 Ihctl.
5.' Toy ‘Hm: Bows
Guns, Blings,
Btilts, Fiahing Tackls, R-hhu. and Bird Traps, and many
other thi and all is made so plain and nlmpla l.hlt. l.ﬂ.l?'
'hnr can aaal ﬁmnkﬁ anythi EBOT

natrated with more than 200 handsome Illmmti-:lnl This
1- n gréat book and yon should not be without it.‘ Price
only 10 cents, postpaid, 3 for 256 centa " Addroas

WESTERN SPEGIALTY GO.,  Dept. L. St. Paul, Mina.

ALL

TYPE WRITERS s

All the Standard Machines SOLD or RENTED ANY-
_ WHERE at {tolf m'FR'S FRICES, allowing RENTAL
[} TO APPLY ON PRICE. Bhipped with privilege of
examination. [ Write for Illustrated Catalog
TYFEWRITER ENPFORIUN, 20% LaSalls Bt. , CHICAGD

[ELECTRIGAL HANDBOOKS]

10 CENTS EACH

How to Make s 1-§ ' P. Dy-
nama or Motor

How to Makes & Tnj Mator

How to Make an Electric Ball

How to Make a Telegraph In-

1. How to Make a Dynamo 14.
2. How to Make a Telephone
4 How io Make an Electric Molor 15
4. How to Make a Slorage Battery ([
5, How to Make n Wimshursi i7.

Electric Machine slrument
6. How to Make a Magneto Ma- 15. How to Wind Armatures
chine 19. How to Wind Field-Magnets
7. How to Maka s Mediesl lnduoeg- 2, How o Make an Ammetsr
tion Coll 21. How 1o Make s Thermostat
B. How to Make a Focket Ae- 22, Motor Rotation
cumulstor 4. How 1o Make an Electric Sold-
. How to Makea Flunge Batlery ering Iron
It, How to Make & Yoltmetoer M. How to Make s Small Electric
11. How to Make a (alvanometer Heater

. How io Make an Elec. Purnace
How to Make s Hand Feed Are
Lamp

12. How to Make s Hand :ll"nlmn s
15. How 1o Make & T.;Iking My ‘o6,
chine

BUBIER PUB. CO. \\X" }iss.

IN COMPRESSED AlH—l"xperi-
ments made by M. Hersent show that when men
are working under high alr pressure it i= most
eszential that the process of decompression shall
be very gradual.

WORKING

When the pressur= reached fAfty pounds per
gquare inch, one hour should be taken for de-
compression. For a pressure of seventy-five

pounds per square Inch three hours were con-
gidered by M. Hersent to be none too much,

Two Englishmen, Messrs. Hill and Greenwood,
have recently subjected themselves to a series of
experiments in the courze of which the pressure
reached ninetyv-two pounds above the atmosphere,
This, sayvs Cassier's Magazine, would correspond
to a head of about 212 feet of water.

The period of compression was fifty-four minutes,
and of decompression two hours and seventeen
minutes, or substantially more rapid than M. Her-
gent’s experiments with lower pressures, The time
spent under the highest pressure was, however,
only a few minutes.

After coming out of the cylinder the subject
felt some neuralgie paing In the forearms. These
did not last long, and were attributed mainly
to the fact that he remained guiet within the
cylinder, which further experience proved to be
a4 mistake, it being of great importance to Keep
every joint and muscle in motion, and to change
positlon repeatedly, so as to keep the capillary
cireulation active in every part, When this pre-
caution is taken the rate of decompression can
be increased.

As the result of their experiments Messrs, Hill
and Greenwood consider that work may be carried
out =zafely in 210 feet of water. or possibly even
250 feet, the real limit being fixed by the fact that,
when compressed, oxyvgen has a toxie effect.

Thus, with an air compressed to ten atmos-
pheres—equivalent to a head of about 250 feet
of water—animalas are liable to be seized with
convulgions within twenty minutes. In these ex-
periments there was no confirmation of Dr. S8nell's
opinfon that the presence of CO? in the respirated
air has a particularly pernicious effect,

A rcareful record was kept of the experiences
of the subject undergoing experiment. At sixteen
pounds pressure the volee, it was noted, became

metallie, and at forty-five pounds pressure [t
became Impossible to whistle. At the highest
pressure reached articulation was difficult. There

was no marked effect on the pulse. Further, after
the nervousness due to the novelty of the condi-
tions had worn off, there was no feeling of being
under pressure. The sense of hearing appeared to
he rather more acute than in the normal condition.

Puzzles ever invented.

0.E ﬂF THE HES Mada of pressed steel.

Carr¥ onn far gnml luck and & tetplﬂ.‘u to foal
your friends, 10¢ postpaid, Bmkt::rf other Puzzlos
on spplicathon,

WESTERN PUZZLE CO0.,333 Jackson St. §t, Paul, Minn.

Secondary Winding for 172 inch SPARK and mters tor b o $6.75 i oniored
befora Hnélt 1st. Rvmﬂar_rpﬂw is $8.50 and mot id. Take Il.dlﬂll o of i
your WIRELESS OUTFI NEW ENGLAND COIL WINDING CO., Atlantic

his remarkahle offer and get started on
Mass.

Pleas: mention Popular Mechanics when writing to advertisers.



BURNS’ Adjustable Telephone
Holder and Extensible

Bracket:  Foriiat top or roll
top desks.
Has largest radius
of action.
Write us or tour
No.83 nearest supply
h use.

Our June Belletin F.
Free for the Asking.

American Electric
Telephone Co.

400 to 6600 Stafe SI.
Chicage, lIL

SALT SHAKER.—The cak-
ing of salt In a shaker is one
of the petty annoyances that
cauzes many cuss words from
hungry men. This shaker, in-
vented by Mr. Frank Kendall,
of Chirago, is 80 constrocted
that the salt will never cake,
The salt is enclosed in o wire
eylinder, which is surrounded
by an absorbent substance
which takes up the moisture
from the salt and quickly dries
ont. This substance I8 a so-
cret, but the other features of
the device are being patented,
and arrangements are  being
made to put the shakers on the
market.

This To

————i— i

YTAAKEE DRILL CHUCK.—
A new and Improved chuck espe-
cially adapted for light and rapid
drilling where acceurney and tight
or sure grip are required. Is
bullt for hard service, and s
cloged and released entirely by
hand, avolding the use of a key
or spanner and saving mvch time
Has been tested in two
years severe gervice Inm a large
shop before hbelng put on the
market.

e

b b B e T

therehy.

-.—-—_’....'._‘.—...—

POSTAL CARD DURNS.-—Never use a postal card
to dun a person. It's agalnst the law and the re-
ceiver can recover damages.

Start a Mirror Factory

There Is El.u{l work and big profita in this trade for some one in

every town, The price of a new mirror, 18x36, al most any store is
$2.00 TO 85.00.

You can #ilver n glass of this size for 90 cents,

thought will show yon the immense profits,

The expense of going inte this business is but & irile as you
have no machinery or tools to buy. The nieceseary chemicals may
b ohlnined at any drug store and you ean do the work right st
home in your own kitchen.

We have sold our renowned processes for years, hundreds of
them, for §1.00 to $2.00, and they are worth the money,

 Special price now 50 cents
[for & short fime only] if yoo will return this sdvertisemant with
your order,

We also tell you, FREE OF CHARGE, how to Emboss, @rind,
Foil. Gold Leaf, Frost, Chip and make Imitation Stained (luss.
How to Transfer Photos on Glass, How to Bore Holes in (lass and
l:.'uths-h}'li hts. All the above and more for the small som of B0
CENT=. one¥ back if you are not plaased.

Dept.1.  G. L. PATTERSON & CO., Chicago, Iil.

A moment’s

o

— T %
K,

This 31

B o [

i,

To increase the number of onr cogtomers, wa will gend with-
out extra charges, with every suit ordered, 811 that I8 nesded to
dress you complete In latest style from head to toe, with hat,
ghirt, eollars, culis, necktle, uspenders, gocks and shoes—nll of
rellable quality and selected to look best with each sult. 'These
free articles have a cash value of at least 85.00.
Our new sack sult shown above, 18 cut after the latast
Fall and Winter fashlon. The coat has the long body eftect,
being nearly stralght io front, with nobby flare
back and center vent. This suit tallored to

In coloring and pattern and above outfit all I 0

fit you perfectly from the newest fabries
[ {1} S

Let us send you our latest fashion plate, with large
llustrations of our sack sult, showing every detall of suit in
back and front, also our new Fall and Winter samples 1atest
catalogue of men’s furnishings, ete : all will be sent free.

The Gents’ Complete Outfitting Co.

Dept. A- 56, 242-744 Market Street, CHICAGO
Ref. Royal Trust Co. Bank, Chicago, Capital, £1,000,000

Learn Bookkeeping Free!

Pay your tuition from your earnings
after we place you in a position
Woold yon become & svecsssful busing
Wodisld you obiain & gosl paying positi
BEcura an incronsg 1A sulary

suss the capacity

LT T
n, or

sur tmalhod yor
a fow weaks ol Your owi

tima or money Wi guarsnice

soul and you pay us ne tuition oonbees

youl I & position you are wifling o sccep
hnve the lnrgest ¢ |

sducational institution in the world

Fment deprriment of o

“HOW TO SUCCEED IN BUSINESS
Is the title of sn oxieonsive tre
keaping and business, It tells you all &
best systom of Keeping mocounti ever devised
It sxplains how you can make mors money and
better your position in life. We will give away
SO poples of this Esilr mli -:l|1-:-f':.' frem. . IF yom
are interested, if yoao want to masier bookkeap-
ing st your own homa, if you want & balter po-
pition mod incrensed salary, write for the book
to-day

COMMERCIAL CORRESPONDENCE SCHOOLS
.Y

16M, Com’l Bldg., Rachost




THE BALANCE

“‘A MAGAZINE OF LEARNING""
50 CENTS A YEAR,

The Balapes was a success from the start. It isa forty-
age, standard slze, unique monthly magazine, present-
ng Higher ldeals, the New Psychology @nd Ad-

vanced Thought. 'From the selentific side these sub-
jects ara treated in 4 manner both origlnal and compre-
hensive, The following prominent writers are some of
the regular contributors:

Dr. Guurﬁu W. GlruB Grace M. Brown,
Eugene Del Mar r. William Coelby
Cooper, Eleanor klrh. Lucy E. Adams,
Dr. Alexander J. Melvor-Tyndall.

SPECIAL OFFER:—8end 10 cents NOW and The Bal-
ance will be sent four months on trial.

THE BALANCE, Dept. 38, DENVER, COLO.

Speclal orders promptly attended to. Send In yoor advance
order now, and get the launeh as soon as the boating seazon
opens next year., Send stamp for fres wall illnstrated catalog

Address, GEORGE DIETRICH, Sta. E, Milwaukee, Wis.

FOOT Ba'l FREE.

i

FRE

Earn this fine regulation souaghy 1 oot Ball by a few houars®
work in spare time, Seand us your name and address and we
will send you postpaid §2.50 worth of our fast selling articles,
‘When sold, remit us $2.50 and we will forward at once abso-
Intely free a splendid Rughy foothall as shown in eut,  Write
today. W. H. MIL . 4th Paul, Minn.

“How did this happen?' asked the surgeon, as
he dressed the wound In the cheek and supplied
a soothing poultice o the damaged eove,

“Got hit with a stone,” replied the patient.

“Who threw it?

“My—my wife,” was the reluctant answer,

““Hum! It's the first time I've heard of a woman
hitting anything she aimed at,”" muttered the sur-
Beon.

“8he was thrdwing at the neighbor’s hens"
explained the sufferer. “I was behind her.”

TOO LATE TO CLASSIFY

An Exhausted Storage Battery

is a8 bad as no hattery at all, when your anto-
mobile or motor boat is “stalled’” miles from
homa. Themachine equipped with an APPLE
PBATTERY CHARGER has an inexhiastibie
sonrce of current. The charger keeps the
batteries full of the right kind of carrent.

Write today for complets information.

Ule_uayt.n.n_[;[eci rical Hfg‘_[__:gﬂ 179 5t. Clair 5t., Dayton, 0.
ELECTRIC MOTOR 65 CENTS

Runs with wet or dry battery, pogitively
the bagt motor on the market for the
price; 88 cents; (packing and postage 16
rents,) Reversing motors, experimental
dymanos, telephones, novelties, ote.

“CATALOGUE FREE"

ARROW ELECTRIC CO.

103 S..Cnnal St., CHICAGO, ILL,

. $1.00
1= Each
and Civil War Relice and
s el e
WRITE FOR CATALOGUE
Walsh’s Sons 2 Co.
_ 297 Passale St.. NEWARK, N, J

Hers you wrw, boyw, A& medallion pin of Faxy Grasdps,
Ramunifally stamsled nsclor, Memyons will skl
I8 an your lapel sed try G gl & clom lock sl fi. AT
ymu bavs ba 4o i ta prem the bulb--Feay @ will falsh the

' Jeb by eguiriieg & fne sdrem
of watsr ol orer ihs  Inguls-
= lidve sae. Wil agulrt 55 fesl.

N Orasienl fohs sai.  Owler ons  le-dey, sed sl &l pewr

gl rimnds. Howd psipald for 15 eenis, or Foxy

i o i~ LATEST

> AMERICAN SUPPLY CO.
634 E. Minnehaha Street,  t. Paul, Minn.

DOLLARS INVESTED in the stocks of the Double
Pointed Bafety I'in Mfg. Co., of Tyndall, 8, Ir, while
In its Infancy will so grow Into ten (possibly huan-
dred) dollar bills. Write for particulars.

FOR SALE—A small machine shop and foundry in
n good town in Missouri., Easy terms. A good
chance for the right Address 9045 Popular
Mechanics.

FOR SALE CHEAP—11 H. P. motor castings for
bicyele. Partly fnished. One 4x3 cameéra with
tripnd. One high grade medical electric battery, O,
Hultberg, 1213 Seventh St., Hockford, I

WANTED POSITION with some house handling
gas engines, wind mills, ete. Can sell, Install and
estimate on the above lines, and am a competent ma-
chinist. WIill be open for engagement abont Decem-
ber, 1906, No. D046, care Popular Mechanlies.

No. 602 “NAPANOCH?”
Pocket Knife Tool Kit.

MADE IN AMERICA.

Everyone 'has use for a Knife,
Reamer, File, Saw, Chisel or
Screw Driver., Thisoutiit Is prac-
facel, ¥et 20 small, being contained
in & Leather Pocket Book 41;x31;
inches, that by carrying it in your
ket it 1s alwaye at hand for
mmediate use, wherher Camp-
ing, Boating, Teaming, Driving,
in the Shop, Factory, Office,
Store, Warehouse, Automobile
on the Farm, Bicyele or around
the Home. Any Tool firmly at-
tached or detached to the Pocket
Knife In & second.

Dy oifeniseeon o receipt of
w}a price, $2.25,

W Use it five days, and if not sat-

isfactory, return it and 1 will re-

“ﬁb fund your money.

U. J. ULERt CO., 7F Warren Street, New York, N. Y.

miin.

for Catalogue.

Lowest
GASOLINE ENGINE EXCHANGE, 842 S. 18th St., St. Louls, Mo.

BUY, SELL AND EXCHANGE NEW AND SECOND-HAND

AUTOMOBILE
AND MARINE

We sell New Engioes, taking 0Old in Exchange, allowing full
markest valoe. 100 first-class, second-hand engines on hand. Write

Gasoline Engines

Prices. Largest Assortment in America.

| | CASOLINE ENGINEEXOHANGEI |



DO PATENTS PROTECT?

I one of those guestions that can be
answered "Yes" and “"No.”" When the invention
iz new, the specifications, drawings and claims
of the patent application are properly prepared,
and the appllcation skillfully and conscientiously
prosecuted before the Patent Office, the result-
ing patent will protect the inventor or patentee
in the enjovment of his invention. If. on the
other hand, the drawings and specifications are
inaccurate or incomplete, and the claims are not
suffciently broad; or If the prosecution of the
application iz not efficient, the resulting patent
will afford no protection except possibly as a
Yhluff." To the average man, all patent papers,
or the instruments issued by the Patent Office
over the signature of the Commissioner of Patents,
and bearing a red seal and a blue ribbon, &c., &ec.,
look alike. Many inventors who receive such in-
struments judge of the value of the patent, by the
drawing or picture of the invention which it con-
tains. Others think the patent must be all right
it the deseription is full and complete as to all
details. A few, those who are experienced in
such matters, know that the patent *‘claims™ at
the end of the specification, limit the protection
granted, and if they are not broad enough to
cover modifications of the invention described in
the specifieations and shown in the drawings.
the patent has but little protective wvalue.

Of course, it is not expected that inventors
should know the difference between a strong patent
and 1 weak patent, as that iIs a matter for those
whao are skilled in patent law and have had the
experience in mechanice that fits them to pass
upon the various legal and mechanical problems
that every patent presents. Hence it is impor-
tant Tor the inventor to employ a competent E[nd
conscientlous attorney to obtain a patent for him.
advance what

This=s

But how can he know: in patent
attorneys have these qualifications? There s no
infallible rule for this. any more than there is

for “sizing up” a doctor, a preacher or a banker.
There are certain general rules however that are

helpful and they may be summarized briefly as
follows:

Don't employ the attorney who seemingly offers
to work for nothing. )

Nor the one who holds out “special induce-
ments” for you to employ him.

Nor the one who has =0 much buginess that
he cannot glve it personal attention, but turns
it over to clerks.

MNor the one who has not had the experience

and training necessary to equip him for the patent
law profession, but simply knows how to advertlse,
and to hire men to attend to the business obtained

through his advertisnig

Meet your patent attorney If possible and ex-
plain vour invention to him, not to some subor-
dinate.

Remember that the cheapest s never the best,
but usually the worst,

Don't put confidence in the attorney who tries
to make vou believe there's a fortune in your
invention, or who wants to know if vou will
accept £15,000 or $25,000 cash for the patent when
abtained.

Don't employ any lawver except a patent at-
torney, for the general lawyer knows nothing
about mechanics or patent law.

If vou call to see a patent attorney with a view
of employving him, and he turns you over to a
subordinate it s a safe general rule not to employ
that attorney for he either has too much business
or is not competent to pass intelligently on your

invention and is afraild he will Jdisplay his
ignorance.

Having once found a competent and faithiul
attorney don't change simply because another

promises to get better results,
Popular Mechanics Patent Bureau.

The White Eagle Electric Motor
Postpald, §1.00

Wo make working models of Invens
tlons. Ssend for llustrated catalogus
of Model Bupplies.

The Plerce Model Works

134 Plerce Avenue, Chicago, IlL

The Great East and West Line

Across the Entire States of

TEXAS~~LOUISIANA

THE

TEXAS T & P PACIFIC

RAILWAY
NO TROUELE TO ANSWER QUESTIONS

MNew Dining Cars (medals a la earfe) hetween Teroas and
St Lowiz,  Write for new book on Texas. FeEE,

E. P. TURNER, General Passenger Agent, Dallas, Texas

BETWEEN y
Buffalo and Detroit

The D. & B. Line Steamers lsave Buffalo
' daily at 5:30 p.m. (eastern time) and Detroit
| week daysat 5:00 p.m.,Sundaysat 4:00 p.m.
(central time) reaching their destination the
next morning. Direct connectlons with sarly
morning trains. Lowest rates and superior
service to all polnts west.

i Rail Tickets Available on Steamers

l| All classes of tickets sold reading via Michi- §
| gan Central, Wabash arnd Grand Trunk Rail-
| ways between Buffalo and Detroit, in either
direction, will ba a-cepted for transportation
on D. & B. Lina Steamers. Send 2 cent
stamp for illustrated pamphiet. Address

A. A. SCHANTZ, 6.5. & P.T.M,, Detroit, Mich.

Detroit & Buffalo Steamboat Co.

s

-

Texas to the Front,

IS COMING 80 FAST YOU CAN HEAR IT.
No other soction of the esuntry offers such inducements to the Homes
Beeker, the Health or Pleasure Seeker, or the Capitalist.

A MILD CLIMATE, FERTILE LANDS (and Cheap)

— b —
BUSY, GROWING CITIES.
L. & G. N,
4#The Texas Hallroad, ™

With more than 1000 miles of truck, traverses the most
favored seelions of the Stats. Operales through Cars

from 58 Louis, Memphis, Ete., in connection with [roa
Mountain Houte,
We shall be pleased to answer inguiries,
Bend 2Ze. stamp for the Texas "'Red
Book,” coutsining interesting fucts...,
D. 4. PRICE; 6. P. & T. A,
Palestine, Texas,
-
@ Never Fails--SURE POP
This little device 18 a most wonderful thing for persons whosa
face is full of black-heads. Simple and EM_E to nf:emtﬂ and the
only sure cure. By placing directly over the bilack-head, then
withdrawn, brings the black-bead away. Never fails, Takes them
out around the nose and all parts of the face. Sent poatpaid for
twenty-tive centa. Other useful nrticles. Catalogue and illus-
trated circulars free, Agents wanted, Address

Fleas: mention Popular Mechanics when writing to advertisers.



S Wvdli  &4Afd  FeT 2dic AUS. 5 GEITLE POl WL,
payable in advance. Replies may be gent to a
number caré Popular Mechanics, and will be for-
warded without extra charge.

AUTOMORBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring; the original automaobile achool in Chi-
cago. One hundred and eighty graduates the past
yvear, to whom we refer upon reguest. Automo-
bile owners, prospective buyvers and voung men
wanting to become expert chauffeuras will save a

reat deal of money and a lot of worry by study-
ng the mechanism, care and repalr of gasoline
automobiles, in our shop, where all paris are open
g0 vou can see how they are made, and how they

operate. We give thorough and practical instrue-
tion. Competent chauffeurs =supplied. Address,
Chicago School of Motoring, Dept. B.. 264 Michi-

gan Ave., Chicago, Il

ol SALE—12 . P, Z-eylinder runabout, with
dynamao, acetylene lamps and everything complete,
Will take 15-inch serew eutting engine Inthe or other
tools suitable for small machine shop in exchange.
R. 1. Bess, Fay, Ohio.

WILL MARKE RADIATORS for 25c a foot for the
next thirty days. Soot proof plugs, 90¢ each. Anto
I'arts Co., 47 Canal St., Chicago.

FOR SALE—Wavne D" 20-horse rupabout auto-
miathile, Filsk tires, brand new, just from factory July

14, 1008, Want lavger car. Make me an offer. E
H. Davis, Evart, Mich.

IFOR SALE—$100. Steam runabout in good order.
Take motoreyele in trade, Darctling, 202 CHestout

8t.. Detroit, Mich.

FOR SALE CHEAP—ILaunch with 2 H. 7. Irtroit
engine ; 16-foot ; new this season ; owner called away.
J. W. Heard, Woodland Ave,, New Rochelle, N. Y.

FOR BSALE—Bargaing in underground gasoline
gtorage tanks with pomps, oil tanks and filters.
Cortez Wilson, 239 Lake St., Chleago.

FOR SALE—Cheap. Locomobile steamer. Loco-
mobile engine, fine shape. 4 H. P. Lennox gasollne
engine. 15 H. P., 2-cylinder, E—carr:le vertical engine,
need twao dava, 2.eylinder, 7 H. P. alr-cooled gagaline
engine. D053 Popular Mechanles,

FOR SALE—Orient buckboard, Colombia motor-
eyele.  Write for particniars. Geo. Rees, St Joseph,

Mo,

FOR SALE—Ome brand new four-evlinder Splitdorf
dash cofl, “1906" type, with switch, 225: one brand
new 113" Behebler earbureter, 19068 model, $12.50:
one pair new Dietzs Regal side oil lampe. 810, Address
0056, Poruran MREcHANICS,

MOTORCYCLES

MOTORCYCLES—AN hest makes; general agents
for “Merkel,” $1556; ““Yale." $175; Curtiss l1-cvlinder,
£200; 2-cvlinder, 32756; Merkel motorcyele side de-
Hvery ecars, $250; mall orders promptly filled.
Terms=, 2i per cent with order, balance . O. D,
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bank draft pavable to
Whinple Cyele Co. Whipple. the Motorcvele Man,
260 West Jackson Elvd., Chicago.

FOR SALE—Motorevele, only used three monthsa.
Chas. . Gilllvan, West Jelerson, Ohio,

FOR SALE—One 2200 motoreyele, 2 H. P, 1906
model ; nsed six weeks : good as new ; for #1356, Ad-
dress 9055 Popular Mechanics,

FOR SALE—A 3 H. P. motnr for bicyele attach-
ment. Nearly new. Want more power, reason for
gelling. [.. G, Burt, Burtville, a.

FOR SALE OR TRADE—Mitehell 214 b p. motor-
eyele in good condition,  Address 1. 'W. Tucker, Chick-
agha, 1. T.

BUBINESS CHANCES.

FOR SALE—A BARGAIN FOR THE RIGHT
PARTY—My patented screened cariole No, 804,581,
November 14, 1905, together with all necessary ma-
chlnery for manufacturing the carioles, viz.: Cir-

el =l 'ﬁ:.. ol Sl by Sy (RLEEERFLES A AR | CUEel AR LAULIREICT G
{ Barnes No. 4).  Mortising machine, 3 chisels. For-
mer machine. Axle press for making axles, Emer?

stand with grinders. Fower grindstone, 314" face, 36"

diam., mounted on good frame. ®pring frame or
fabhric stretcher. Axle polishing druom.  Blacksmith
forge. FPost drill and boring machine. IPatterns,

rubber tired wheels, axles, sllver pearl screen, hinges,
screws, spring fabric and other material vsed in jis
construction, with booklets and advertising matter.
Object In selllng, not sufficlent capitnl to _handle the
business alone. Would take In a good partner and
continue the business,  While our cariole has only
been on the market but a short time, it has proven
a good seller and one there is a great demand for.
Would exchange for good city or farm property. No
other trades considered. Write for Hustrated hook-
let. To insore reply send Z2-cent stamp.  Address
Cariole, ecare Topnlar Mechanics.

FOR SALE—Manufacturing and suburban town
glte, 100 acres, 9 miles from city hail, Chicago, on
the Chirago & North-Western raflway ; depot on Fand,
This was platted and trees planted for a town 25
years ago, and todny s a beautiful park. Any man-
ufacturer having 1,000 1o 3,000 employees could es-
tablish a town here and easily clear up a qoarter
million dollars, Shall be pleased to furnish full
particalars to any intercsted parties. J. Alman Aus-
tin, 171 La SBalle 8i., Chicago.

FOR SALE —8tock of sporting goods: talklng ma-
chine ; bleyeles ; baseball ; fishing tackle: electric sop-
plies, ete.  Tower equoipped repair shop and tools.
Jstablished businesz.  Good chanee for anyone, Lasy
terms. W. A, I'reston, Grinnell, Iowa. <

CAPITAL WANTED TO PROMOTE bigzest money
gaver ont. Fourth patent just ilssued on swinging
hose brackets. Will do away with 509 of rubber hose
in wse. T'onswpal investroent, Write for deseriptive
o\!rlt;ular.te, L. T. Foreman, 1712 Douglas 2t.. Omaha,
e,

A RELIABLE WALL PAPER CLEANER —Cleans

paper on  the walls, Saves  re-papering. Fasily
worked. TLarge profite. Formuln and full particu-
lars, §1._ A, B. Campbell, No. 479 Prospect Ave.,

Buffalo, N. Y.

FOR SALE—Outright or on rovalty basis. My
carrier device for R. F. ID. service. Patented May 29,
1906, Address 9052 Popular Mechanics,

NEW COLTRIN cement Lrick machine makes 8 br'ek
at one operation ; two sets plates, rock face and plain ;
with 250 pallets: price, 875. Repson for selling, lack
of shop room. C. B. De Weese, Sldney, Olio.

PATENTS BOLD ON COMMISSION., If you
wish to buy or sell a petent write to E. L. Perkins,
i;rs-s[dunt Inventors’ Exchange, 84 Broad 8t., Boston,

axs.

TO INVENTORS: T1f yoor invention iz not a swe-
cesg we can assist yon, We desien, perfect and de-
velop new Inventions, showing how to make them
patentable and of commercial value., We prepare me-
chanical drawings: revise plans and speclfications:
make investigaiions, examinations and reports on the
value and condition of all classes of machinery, new
inventions, ete, If yon have some new idea which
you are unable to perfect, write us at once: we will
make no charge if we are nnable to assist vou. Ad-
dress Eng'neering Dept,, Induestrial News Furean,
Ithaca, N. Y.

FOR SBALE—An established light manufacturing
business, manufacturing vending machines: have
just completed the most profitable vending ma-
chine on the market; am obliged to sell on aceount
of lack of ability to run a factory: a mood oppor-
tunity for a couple of wide-awake men who are hoth
office men and mechanics: faectory is located in
business center of Chicago and  will bear the
r}_jmert investigation. Address 5027 FPopular Me-
chanies.

THE INVENTOR—A POPTULAR ILLUSTRAT ,_-
TECHNICAL: MAGAZINE—Contains entm]?tainrr‘l?;
rwecounts of what inventors are dolng. suggestions
as to how to turn Inventions into money, hints
regarding present opportunitiez for inventors, de-
cizions in patent ecases, in fact everything of in-
terest to inventors, Bend 25 cent= for three months'
trial subscription. Address the Inventor, 54 Ex-
change Building, Boston, Masn, d




MACHINE REPAIR SHOP—Consists of two
lathes, 2 drill presses, 1 planer, 1 shaper, and
many other tools. Shop eSpeelally adapted to
manufaciure of gasoline engines. Will sell at bar-
gain. Reason, owner unacquainted with business.
Will trade for a good tract of timber land in
Tennessee or Kentucky., Address Fred J. Volgt,
Mt. Carmel, Ill.

WHY WORK

FOR OTHERS?—Start a husiness
of yvour own right at home during vyour spare
time., Our book, *“Business Opportunities,” will
enable any Intelligent person to establish a money-
making business, either with or without capital.
Price, §1.00. Special introductory price, only &0
cents. Money back if you are not pleased. G, L.
Patterson & Co., Chieago, Il

BLACKEMITHS.

KECEIIMTS—Hardening and welding copper; re-
gtoring barnt steel : welding and tempering ; making
babbitt ; blacking, browning and bluing metals. 250
cents each with full particulars and many free point-
erg. P. M. Carl, 1391 Mlchilgan 5t.. Buffaln, N. Y.

BRAZE YOI BROKEN CASTINGS In your com-

mon smith's forge with my cast fron brazing prepa- -

rations, #Hend 10c for trial package., TUnited Braz-
Ing & Compound Co., 919 MeAllister Ave, Waukegan,
111.

FORMULA FOR BRAZING CAST TRON—II vou
want o know how to brage cast iron quick and
cheap, write G. A. Toppings, LeMars, Ia.

BLACKEMITHS, NOTICE—Be an up to date
mechanic and an expert steel worker., Don't waste
valuahle time learning the trade the old-fazhioned
wav; buy 40 vears® experience by us=ing Toyv's
Treatizse on new steels, coxplaining how to work
them, with 75 new methods for working all diffi-
cult jobs, Ten receipts for making your own com-
pound=s for welding different Kinds of steel solid.
Thermite welding fully explained; also two colored
tool tempering charts; chart A uxF]uinﬁ all anneal-
ing and hardening;: chart B eéexplainz both scien-
tiflc and plain tempering to a standard. All the
above for $1.00. Yaluahle samples free, W, M.
Toy, Sidney, Ohio.

EDUCATIONAL.
STUDY CHEMIBTRY AT HOME. *“Fun with
Chemistry' containz over twenty artieles, includ-

ing fllustrated hook of instructions, chemicals,
test-tubes, adjustable ring-stand, litmus paper, fil-
ter-paper, glass tubing, ete. Fortyv-one fascinat-
ing experiments. Price, post-paid, 65c. Catalogue
“PC" explains this and other remarkable offers.
Thomas M. 5t. John, 848 Ninth Avenue, New York,

Pald up I. €. 8. telephone engineering
will take $30. W. L. McMillen,
Oshborne, Kan.

GET A GOVERNMENT POSITION—Our method
ingtructs how. Failure impossible. The work has
been endorsed by government officinls. Address Frank
Pergande, Pablisher, 726 Forty-second 85t., R. 7. Mil-
waukes, Wis.

FOR SALE-—I1.
Cost &872: will sell for E£350,
Mechanles.

'P'ON RECEIDT OF one dollar will send com-
lete set of drawings and instruoctlons for making
oot misslon clock. Iocludes case and clock move-
ment. Cost of making, £2.50. Fred Clausen, 463 8.
Sycamore St.. Ravenna, Ohlo.

TRIGONOMETRY SIMPLIFIED, 50¢;
Cements, 10¢: Cement-workers' hand book, 50e,
National Book Co., 408 I'ark Bldg., Cleveland, O.

FOR BALE—DRBlue print of wrenches or round head
and zet serew sizes, 10 cents each. H. Thiede, Brides-
burg, Phila., Pa.

ARE YOU MAKING less than £25 or $30 per week?
Mechanical and Structural Drawing taught by ex-
perts. Bend for clrenlar. Low tuition, ineluding Free
Books, Drawing Instrument, etc. Columbla Corre-
spondence Bchool, Drexel Building, Philadelphla, Pa.

SMALL STEEL S8TAMPS, Brass Dies, Plates, Cuts,
Beals, Presses: postal brings cirenlar.  Kiola, En-
graver, 155 Weer Madison St., Chieago, 1L

Filk BALE
course.  Cost 45

. 8. text-books ;: mechanical conrse,
Address D051 Popular

Lutes and
The

INVENTORS—If you are an inventor, send for
our free Booklet B, containing a list of “*“What to
Invent and What to Avoid;"” *“Patent Facts wva.
FPatent Fancies,”! and *“The Inventor's Harvest
Season.” Address Patent Bureau, Popular Mechan-
ics, 160 Washington 8t., Chicago.

"LETTERING.” 25c; “TINTING,' 30e. Dimen-
gions of Fipe, Filttings and Valves, S0c. *“'Wire-
less Telegraphy,” &0c. Browning's Industrial Mag-
azine, 4 months, 26c. Browning Press, Collin-
wood, O

TELEGRAPHY —Circular free. Wonderful auto-
matic teacher; five stvles, $2 and up. Omnlgraph
Co., Dept. J., 39 Cortlandt street, New York.

START A MIRROR FACTORY—We teach and
trust vou, Sample and particulars, 10¢ (none with-
out). Hullinger's Mirror School, Francesville, Ind.

FOR SALE,

FOR SALE—25-21 Btevens rifle, with telesco
gight ; or exchange for Stevens 25-rlm fire. or light
double hammerless shotgun. Ludolph Miller, Ship-
penshurg, 1'a.

FOR SALE
bargain, Motorcyele rustin%-i and
for 2 H, I’ sfationary gasoline engine.
Box 176, North Chlcago, ILIL

FOR SALE CHEAI'—6x18-inch scréew cutting lathe
with full set of gears, chucks, cutting tools, etc.,
or will exchange for 31, x5% Fasiman kodak as part
payment. Address 9050 opular Mechanics,

FOR
clock ;
large dial;
check for 26 gets It
Portamouth, Ohio.

Several 2 H. I', gasoline engines at a
atterns and tools
J. F. Hechulz,

SALFE—New S-day engilne or boller room
Mickel case; level escapement with seconds;
retalls at $15; fully guaranteed : first
J. F. Carr, Wholesale Jeweler,

< and metal workinge machinery.

FOR BALE—Complete amateur printing ontfit, in-
¢luding steam englne and boiler. For partleulars ad-
dress J. W. Archibald, East Ialestine, Ohio.

FOR SALE—One rifle, one shotgun, one kodak and

one complete fishing ontfit.  Address Alfred Gronlg,
Cloguet, Minn., for description and prices.

FOR SALE

One portable Weston D. C. volt meter,
GO0 volts capacity., One Weston portable D, O, amme-
ter, 400 Amp. -:rnpucltl{. Both practically new. Will
sell at a bargain. Address D054 Popular Mechanics,

Fine Post Drill Press and Chuck, cheap.
One each Power and Foot Power Mortisers,
bargains. 1257.

Big

FORI SALE—DBrand new “Victor” cement fence post
mould ; never unpacked, for $10. O, B, De Weese,
Blidney, 0O,

FOR BALE—0L h. p. statlonary gasoline engine:
best make: as good as new: price, $100;: shipping
welght, 1,250 Ibs. G. H. Curtiss Mfg. Co., Hammonds-
port, N. Y.

FOR BALE—One 12 ft. and one 16 ft. launch:
prices., £100 and £115. Both are Gited with 2 h, b
reversible motor in stern; speed controller, ete. : will
geat H to 8 persons.  Address Geo. IMetrich, Sta, E.,
Milwaukes, Wia,

FOR SBALE

Two complete wirelesg telegraphy out-
fits. Midget dynamo; Wonder No. O generator; 2
Wonder water motors, & h. p. SBeveral jump spark
and also medical coils, Tubular flash lights. George
IMetrich, Sta. E., Miwankee, Wis.

FOR SALE—Engine lathe, swings 9% in, takes
25 in. between centers. Complete with full sat
change gears to cut all size threads, 3 to 40 to in.:
price only $38.50. Address L. F. Grammes & Sons,
Allentown. Pa.

lu]_?::rleetrte. power and 20-light motor. A bargain.
5

FOR SALE—10-in, screw cutting lathes at
wholesale;, also tools. Send 10 centz for set of
Magic Rolls to Tibbetts, Putnam, Conn.

Write 1257 for Bargain List of fine tools., wood




FOR SALE— wo 6 H. P., two 2 H. P. gasoline
engines, two 4x6 evlinders (rough), two 3x30" fly
wheels, two 24" throw crank shafts, one 4 throw
crank shaft, one complete set of patterns for 1, 2
and 4 cvlinder gasoline engines, one second hand
% H. P. portable steam engine and boller, 300 lba.
pxtra fine babbit metal, also gasoline engine con-
necting rods, shafts, ete. Address Fred J. Voigt,
Mt. Carmel, TH.

Power and Foot Power Barnes Former
thirteen knives, %20 cash takes it. 1257,

That 6-inch Power Wood Planer is a dandy bar-
galn. 1257.

with

TO EXCHANGE

T EXCHANGE—A telephone, camera and fine
medical battery for motoreyvele attachment or motor-
syele engine in good condition, Address Carl Duerlsop,
sutter, 111,

TO TRAL/E—Jne completie course in Jia .I'lt:s'il_ and
physical training for a second-hand, 3 H. P, motor-
cycle engine.  Address Henry Bonne, Bonsall, Cal.

TO TRADE—One new 1906 March motoreycle with
gide ecar, $135: one No. 1 Champion transmission, §25.
', W. Prtton, Jackshoro, Tex.

| TO EXCHANGE—I. . 8. clvil engineering course
{including ten bound volumes) for £80 cash or motor-
cycle of same value. Lock Box 428, Elmwoeod, 1L

s FOR SALE OR EXCHANGE—Twe I1. I'. Baxter
steam engine and boller, Iin first-class running order.
('ash, or what have you to offer. H. Chase, 55 Main
Bt., East Orange, N. J.

MALE HELP WANTED

WANTED—Firemen and PBrakemen on all North
American railroads. Experience unnecessary. Flre-
men, $100, become Engineerz and earn 2200 monthly,

Brakemen, %75, become Conductors and earn §150.
Pozitlons. awalting strong, competent young men.
Rinte nge. Send stamp. Name Pﬂsll!lm preferred.

Railway Association, Moom 174, 227 Monroe Btreet,
Brooklyn, N. Y

DRAFTSMEN — ARCHITECTURAL, MECHANI-
CAL, structural, electrical are needed for responsible
positions. Salarles, $DOO-EI500.  Write us today,
stating experience and positlon deslred.  Offices in
twelve cities, Hapgoods, 305 Broadway, New York.

WANTED—Fractical machinist to handle men
ind get out work economically. One taking small
interest in the business preferred. A eapitalist de-
siring good investment can secure controlling in-
erest in profitable manufacturing business paying
lividends for last seventeen Vears. Address
*Good Chanee,' eare Popular Mechanies, Chicago,

[11.

WANTED.,

—_

language, or sketched =so that you can understand
it. 1 have had 23 years' experience in above pro-
fessions, and am confident I ean supply your
wants. Give me a trial If vou think vou did not
get yvour money's worth. 1 will refund it promptly,
Address Geo. W. Richardson, M. E., 2181 W. 24th
I"., Chicago, T11.

MISCELLANEOUS.

100 XXX 614 WHITE ENVELOPES for 42¢, t-
paid.  Visiting or business cards, 100 for 35c. Sam-
ples for 2¢ stamp. D. D, Elliott, Box 1376, 8t. Louis,

FOR SALE—Coon-hound [:II]&IB, 4 months old, price
£5.  Alge coon-hound pups, weeks old, $3.  Joe
Shill, Winamae, Ind.

WANTED FOR CASH—The following back issues
of Popular Mechanies. Vol. 1, No. 1 to 17, inclu-

sive; Vol. 3, No. 12 ta 25, Inclusive : Vaol. 4, No. 5 to
9, Inclusive. A. C. Hachfield, 447 Twelfth St., Mll-
wankes, Wis,

BOUND VOLUMES OF “Popular Mechanies™
for 1905. We have on hand a few volumes hand-
somely and durably bound in half leather, with
complete index included—price prepaid $2. Popu-
iar Mechanics, 160 Washington 8t.. Chicago, Il

MONEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put
on the market. They have money for the right
inventions In utility, amusement and advertising
novelties. What have vou got that's good? Reach
this field through “The Novelty News,” 171 Wash-
ington 8t.. Chicago. Trial 3 months. 10 cents,

FOR BALE—$1,000 cash will ktuy new. high-
speed motor alrship, ridden by me several exhib-
its, New York and Texas, tent portable gas
works included. All good econdition. Any size
alrships or gas balloons built. Carl E. Myers, Balloon
Farm, Frankfort, N. Y.

FOR RALE—Established Specialty Business, in-
cluding Patents and good will. Good mall order line.
Write Box 39, Lititz, Pa.

TOO LATE TO CLASSIFY

MANY DBUBINES® MEN actually throw away
money by not looking after thelr *“waste products.”
Now don’t be foolish and consider some things as of
“no tvaiue,” but accumulate your waste and ship it
to us. You will gee both your business and profit
increase and also enable you to meet hniocl'ru com-
petition.  Let this little ad set you thinking, and
then write us what you have. We will pay CASH
for that worthlese scrap of yours. Laun-Carlsten
Co., TT Metropolitan Block, Chicago, IIL

TYPEWRITERBE—AIl makes, entirely rebuilt, goar-
anteed as good ns mew. Flinest ectually rebuilf ma-
chines ever offered. 215 up. Sold or rented any-
where, Hental applies on purchase. Rebuilt Type-
writer Co., Bixth Floor, 85 La Salle St., Chicago.

WANTED—Second hand gasoline marine engine of
rom 1 to 4 b, p. Will take in any condition if chgn{_;.
John Horning, 125 Terrill Ave., Rockville Center, N, Y,

WANTED—One Barnes lathe of 4 to B-inch swing.
Must be cheap. Ernest Sedrey, Hlawatha, Kan,

T WANTED—A second-hand ' H. P. alternating
110-volt, G0-cvele motor. J. Buck, Elmira, N. Y.

FOR SALE OR TRADE—Motorcyele, $68; 116 H.
P. marine engine with accessorles, 250 : 4 H. P. auto-
mobile engine with accessories, $60; banjo, bass wviol,
tandem. H. A. Koch, Box 1036, Peoria, IIl,

FOR SALE—Five passenger, 20 H. P’. automobile.
Recently overhauled and In fine condition. A blg
bargain, Address 9047 Popular Mechanics.

MODEL MARING AND CONTRACT MANURAC-
TURING for inventors. Lowest prices. Bend draw-
Ings for estimates. Murray Engineering Co., 3047 K
2., Washington, In O,

" THE NOVELTY NEWS'"—AN IDEAL ILLUS-
FRATED NOVELTY TRADE NEWSP&PER. Es-
ecially valuable to Manufacturers' Agents, Manu-
acturéers and Dealers in Novelties, Mall Order,
yr anyone desiring to keep in touch with all kinds
f money-making novelties. ‘Trial 3 months, ten
ents. ‘The Novelty News Co., 604, No. 171
Washington St., Chicago.

ENGINEERS, ELECTRICIANS, MANAGERS OR
SUPERINTENDENTS—Did you ever iry to do
something in vour line of work and get stuck;
then =it up laté at night, reading books. data, etc.,
trving to find the information that would put you
right, and go to bed no wiser? Next day say, T
wonder who could enllghte? n';ﬁ -1? thi=s m.mje:ét.

v gend me one dollar will glve you e de-
H.-E..:m infarmation correstly. and writien In plain

BARGATNS—New 12-inch speed lathes, £18.75; 8-
inch slotted face plate, 2 rests. 2 centers, well bulilt,
absolute alignment, actual value £30; 5-16-inch Jacob
drill chucks, $3.75; 17-32-Inch, #6 ; repair shop assort-
ments, all common sizes, well assorted, 100 set screws,
$1: 50 cap screws, £1; 100 machine bolts, $1.50; 100
carriage bolts, £1: 100 glpe fittings, £1.50: 100 lag
screws, £1.50; 100 tapped nuts, $1; 100 cotters, 20c;
100 machine screws, 25¢: 10 ]bs. washers, 75c: 10
Ibs. rivets, Thc. Entire 11 assortments, 250 pounds,
in stout case, $10. If not worth more to you, return
at our expense, 15 lhs. welding compound, $1: braz-
Ing spelter, 20c 1b. ; 50 1bs. best hard ofl, $2.50; § gal.
can velvet antomobile cylinder oil, $2.50; 60x32-Inch
automobile bodies, £9.50. Job lot list on request.
Western Tool Co., Lansing. Mich.

" FOR SALE—Complete electrical experimental out-
fit with batteries, etc., $10. Express free, Wells:
Fargo Co. Address 511 Popular Mechanlics.

{Crmtinued om Page 552.)




Summer in the Cool Highlands of

MEXICO

Superb Summer Resort quickly and
comfortably reached via

THE NATIONAL LINES OF MEXICO

Mexico's Greatest Rallway System

Short Line Gateways
LAREDO--EAGLE PASS--VERA CRUZ

DAILY PULLMAN SERVICE BETWEEN
8T. LOUIS, MO., and CITY OF MEXICO
Very Low Homeseekers' and Colonist Rates

Unexcelled opportunities for investments in min-
ing, manufacturing, stockralsing and farming.

For illustrated deseriptive literature, rates, sleep-
Ing car reservations, etc.,

Call on or address

EQ. W. HIEBARD G. R. HACKLEY
ﬁtnEuI Passenger Agent General Western Agent

Apartado No. 322 Suite 1508 American Trast Blig
Mexico City, Mexico Chicago, Nl

“FOLLOW THE FLAG"

SUMMER
VACATION TOURS

WABASH

@ A free copy of Wabash SUMMER
TOUR BOOK, with full details con-
cerning a large number of attractive
vacation tours at reasonable rates, will
be mailed on application.

@ Write us about any trip you may
have in contemplation, We shall be
glad to give prompt information as to
routes, rates, etc., with a complete
itinerary.

F. H. TRISTRAN, A. G, P. A

CHicaco, ILL,

(.8 CRANE, 6. P.&T. A,

ST. Louis, Mo.

SEMI-WEEKLY
SOLID, VESTIBULED
SPECIAL TRAIN

BETWEEN

St. Louis and City of Mexico

vw»— |IRON
MOUNTAIN
ROUTE

Texas & Pacific,I nternational & Great Northern
and the National Lines af Mexico

LEAVE ST. LOUIS, 9.00 A, M.
TUESDAYS AND FRIDAYSM
ARRIVE MEXICO CITY, 8.30 P. M.
THURSDAYS AND SUNDAYS

INITIAL TRAIN, JANUARY 16TH

COMPOSITE STATEROOM
OBSERYATION, DINING
ﬁ AMD STAMDARD SLEEPING CARS

H. C. TOWNSEND

‘_{1 _'.. GEN'L ('"ASSENGER AND TICRET AGENT
r# ' SAINT LOUIS
), G

s W el WP AL "

L Ohtcago, T

The
Overland

Limited
California

the most luxurious train in the world,
leaves Chicago 8:00 p. m. daily. Less
than three days 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. dally, with through
service to San Francisco, Los Angeles
and Portland via the

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

Al agents zell tickets via
lhiﬁ rﬂulﬂ-
Mlustrated booklets on
agpl!cat!o-n o
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,
OMAHA, NEB.

oLl6
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of practical and useful subjects. Handsomely bound in Art Buckram,

they cannot be bought anywhere else at any price. We want you to sub-
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months.
Here is our offer: To those sending us their subscription with $1.00 before
Oct. 1st we will mail the magazine every month for one year, and in addition
send FREE your choice of any one of these valuable handbooks listed in the
coupon. These handbooks of 64 to 96 pages each contain a fund of practical,
authoritative information on the subjects treated. Each handbook is profusely
illustrated with full page diagrams, half-tone cuts,

line drawings, etc. Size of page, 7x 9 inches. _ e
TECHNICAL GAS AND OIL ENGINES

WORLD
MAGAZINE

NEW 4 A new publication with a new field, different from
all other magazines. Everything is told in a simple

WE have been able to secure a speciai edition of handbooks on a wide range

e COUFON—MAIL TO-DA Y —

Technical World Magazine
3325 Armour Ave,, Chicage, Il

In accordance with special offer
1 enclosa the sum of ONE DOL-
LAR, for which send me your
magazine for one year, and the
ll_::l::ldwb-o-olc Indicated by ‘X' in list

and interesting way, by able writers, and is fully [N § & 455 o .
illustrated with photographs from life, @ Appeals to PR i
every one who wants to know how and why things Crry

................................................

FTESh are done. It appeals especially to those who desire ta
keep posted on the latest things in secience, invention
and engineering. Ninety-nine people out of a hundred
have some mechanical bent, or at least are interested

3 to some extent in engineering matters. They may not
vlgurous be trained in engineering or in the use of machinery,
but they like to talk intelligently about such matters,

and, above all, to understand them.

— | Gas and 0il Engines

— | Freehand Drawing

| Valve Setting

— | Electric Wiring

Managing Electric

_ | Machinery

— | Steam Pumps

| Storage Batteries

— | Hydraulics

__ | Electric Railways

__| Electric Lighting

Tel&phonn nstruments
and Batteries

If you are awake, alert, ambitious, you can't afford

-
Iﬂspiﬂng to do without it.

— | Tele
After a three month’s trial, if you don’t || — %?:"IEE':E'TL;“ o
want the magazine tell us so, and get your ||— e

money back. That's fair, isn’t it ? Parspective Drawing

Mechanical Drawing I

The Steam Engine
" e 2 P. M. 906




1 CONVERT YOUR ROWBOAT INTO A SPEED LAUNCH-

DETROIT AUTO MAR]NE MOT OR

ENGINE ONLY.

NO VALVES NO SPRINGS EASY TO BUY
| NO GEARS NOCAMS )N \ EASY TO INSTALL
" NOTHING TO GO WRONG » EASY TO OPERATE
WE ARE. BUIL'DING 10 000
.AUTO MARINE GASOLINE ENGINES THIS YEAR.

WRITE FOR CATALOGUE —=I1TO 20 HP.

DETRO]T AUTO -‘MARINE CO.111 Wap E BLDG..CLEVELAND. |

_ , F.G.HALL.McGRr. 95 Liberty 5i, NewYorx .. @ _J

Run Your Machinery with

THE 1. H. C. GASOLINE ENGINE

A power that will give vou the maximum of eapaeity at the minimum of expense,

An T H. C. gasoline engine will aceomplish this for An L IL C. englne will glve you all the power you
you better than anything els » hecanse — neeil as long as you need it and at any time you peed it.

An 1, H. C. engine will take less time to run than :
any other engine beecause it s more stmply con-
structed than others. There are no complicated
pirts to put the whole mechanisim on & strike,

An 1. H. C. engine preduces mora power per gal-
Irn of gasoline used than any other engine, The
EoveTnor and TI1r'nr:14 valve prevent any more gaso-
Lne belng used than 1s absolutely necessary to carry 4 ..T
the load.

An 1. H, C. sngine will save vour men mora time
and trouble aml you more money than any cther,
bscanse yourean de pend wpon it to keep the machinery
gong without costly delays.

The 1. H. C. engines are mide In the |!|||| st adapt-
able styles and in all sizes. You ean select one that
will exactly meet your requlrements,

Herizontal Engines; Stationary 4, 6, & 10, 12 and 15 L . Portable 6, 8, 10, 12 and 15 H, P, Vertical 2, 8 and 5 H. P,

Write for ecatalogue g giving all details and showing why you will
BEIve your own l;ez-[ interests by installing an 1. 1{ L lnlfm

The International Harvester Company of America, (Inc.)
No. 7Q Monroe St. CHICAGO, ILL.



THE WONDER—

LIGHTING OUTFIT

For FARM, SHOP, COTVAGE
PRIVATE RESIDENCE
or BOAT HOUSE

Wa are the first to manufacturs a comgete ins and offer
them at such a low price that any one using only a few lights
can Install hig own outft and make it pay. Think of it—only
one-tenth of 4 cent per hour for each 16 C. P. Iiu:ugf_! At this
rateé you can run 10 lamps 10 hours for 10 cents, hig I8 less
than one-half of what it would eost yon for current from
Hﬂtliw companies. We manufacture In slizes from 6 to 100

Ell B,

A little engine of this kind will sow more wood in ong doy
than two men will saw in & month.  Atacostof less than two
cents for fuel, it will pomp 1,06 gallons of woater. It will
ﬂpl_-,.‘l‘l'l.tﬂ your ¢reaimn s Dﬂ[‘:ltlﬂ' :IrHl 1'1mr1| fi L}y il-!ﬁ!'i !.J:III“ B Ounr-
tar of what It will cost you to operate them by bhand. There
is no limit to the possibilities of these WONDER outfits,

Ihey rive yoa a relinhile power daring the day, and at night
will transform your countey home or cottage into & Iuxuri-
ous city resfdence. What I8 the use of dolng by hand what a
Little ontfit of this kind would do for yon at one-tenth the cost
and In a quarter of the ime? Youn cannot afford to bay
until you have looked over onr new 50 page cata-
logues and compared our prices.

Send for complete information. Apgents wanted everywhere,

THE R. M. CORNWELL CO.

408 S. SALINA STREET, SYRACUSE. N. Y.
N. ¥, Office, 434 Park Row Bullding,

Davison’s Miniatures
BEAUTIFUL WATCH CHARMS

EXACTREPRODUCTIONS of
the standard tools. No detail
is neglected and each one is
guaranteed to be exactly as il-
lustrated.

Cuts show
exact slze

It is wonders
ful howsuch a
small article
can bhe made
duplicating ;
the standard tool forsuch
asmallamountof money.

Beautiful Nicke!l Plated
Hammers, Wrenches, Saws,
Cleavers, Steels, Clamps,
Razors, Valves and Tele-

phones, PRICE, EACH 23c.

20c and this “Ad"* will get
one of any tool selected.

Smith & Hemenway Co., & vork. ™

STOP

IF YOU CAN, the water in your kitchen faucer with
the palm of your hand, It will give you an idea of the
power of water pressure.  Now when you transmit this
power scientifically with the

Little Wonder Water Motor

You can run a fan, sewing

machine, egg beater, small
dynamo, or bort'e washer;
sharpen knives and scissors,
polish silver, copper and
brass wates, and do a hun-
dred other things to lighten
labor in every household,
The original faucet water
motor and only one of
high efficiency on the mar.
ket.

"turn Lhe foucel—1al’s all."
Lasts alife time. Instantly attached toany fucet Always

ready. Absolately guaranteed, You need one—every-

body does. Whrite for booklet. Write now!
WARNER MOTOR CO.

Department 14. Flatiron Building, N. Y.

Naoa. 325

Round Nose
Burner Plier

A handy tool for the Plumber, Gag
Fitter, Electrician, Machinist,
Jeweler,und for nse ahout the
bouse it has no eqoal.

Strong and Durable

Convenient in size, and
coan bé curried in

oy 7F | umica
waranteed TOOLS

e LEAD IN
QUALITY
DESIGN
AND
FINISH

Ask yonr dealer
for them. Take
no Substitute. If

he hes not got them
write us. Every tool

guaranteed,
Only the Genuing bear this mark

TRADE MARN
Write Zor Cataleg,
Utlca Drop Forge & Tool Co.
T3 Gevesse Bt, Dtica, N, Y.




